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Abbreviations

BEV
GDP
CAP
CCA
CCSs
CCL
CHP
EBRD
ERDF
EAFRD
EPC
ESCO
ESD
ESR
ETS
GDP
Kfw
LABEEF
NACE

NAPE
NGiS
NZEB
PHEV
SlovSEFF
SME
UBA
UNFCCC

Battery electric vehicles

Gross domestic product

Common Agricultural Policy

Climate Change Agreements

Carbon Cpture and Storage

Climate Change Levy

Combined Heat and Power

European Bank for Reconstruction and Development

European Regional Development Fund

European Agricultural Fund for Rural Development

Energy Performanc€ertificates

Energy Service Companies

Effort Sharing Decision

Effort Sharing Regulation

Emissions trading system

Gross domestic product

Kreditanstalt fir Wiederaufbau (German governmenined development bank)
Baltic Energy Efficiency Facility

Statistical Classification of Economic Activities in the European Community
(Nomenclature statistique des activités économiques dans la Communauté européenne)
National Action Plan for Energy Efficiency

New Green in Savings Programm

Nearly zero energy buildings

Plugin hybrid vehicle

Slovak Sustainable Energy Financing Facility

Small and mediursized enterprises

German Federal Environment Agency (Umweltbundesamt)

United Nations Framework Convention on Climate Change
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1 Introduction

1.1 Background

Avoiding dangerous changes in our climate has become a core mission for the politics of our time. At the 2015
climate conference in Paris, the global commurityeed on a clear minimum target: to keep the average rise

in temperature by the end of the century significantly below 2°C compared tanpltestrial levels. In order to
achieve the necessary and ambitious climate protection targets, profound structumages in the economy

and society are necessary.

1.1.1 European framework

The EU Member States have pledged to reduce their combined greenhouse gas (GHG) emissions by 20% by 2020
as well as by 40% by 2030 compared to 1990. Over the long term, emissions aresthubed by 8685% by

2050. A central instrument for EWide emissions reduction is the European Emissions Trading System (ETS).
However, more than half of EWide GHG emissions, approximately 60%, are generated by sectors outside of

the emissions tradingystem ("noRETS sectors'(European Commission, 201&) particular, these emissions
originate from the transport, building, and agricultural sectors, with the exception ofEumopean air traffic

and the release of G@missims and carbon storage via land use, larsé change and forestry (LULUE&Fjqr!

Reference source not founyl.

25%

= Transport = Building = Agriculture = Smaller Industry = Waste

Figure 1: ESD emissions by sectq2015)

By 2020, GHG emissions in ABMS sectors are to be reduced by 10%, and by 30% on average by the year 2030
compared to 2005. The EU's "Effort Sharing Decision" (ESD) breaks down this target for the per2@d22013

by dividing it among the individiember States. In May 2018, the new "Effort Sharing Regulation" (ESR) was
adopted for the period 2022030. This regulation specifies national reduction targets ranging from zero (for
Bulgaria with the lowest gross domestic product (GDP) per capit@%o(for Luxembourg and Sweden with the
highest GDP per capita) by 2030 compared to 2005. In both periods covered by the ESD and ESR, the Member
States have discretion over how much the individual sectors should contribute to the respective targets.

©2019 BEACON | Adghtsreserved. 7
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Whilethe 2020 climate targets for neBTS sectors will be substantially exceeded at EU level, it is apparent that
Germany and a number of other countries are unlikely to reach their 2020 targets (Gerrdbfy:by 2020
compared to 2005). In the period leading tg 2030, Germany will therefore need to undertake additional
measures to achieve the Effort Sharing target3#% compared to 2005, which is significantly more ambitious
than the target for 2020.

1.1.2 Germany's next steps

The 2030 target specified in the EBRGermany for the noETS sectors roughly corresponds to the national
sector targets for 2030, which are established through the Federal Government's Climate Action Plan. Overall
GHG emissions in Germany should be reduced by at least 55% by 2030 cotopE®88. The Climate Action

Plan 2050 approved in November 2016 shows a path towards a largelyn&@H@l Germany in 2050 and
defines GHG abatement targets for each sector for 2030, while taking into accountspetific circumstances.

In 2018, the Genan federal government intends to adopt the first programme of measures through 2030 for
the Climate Action Plan. It will define specific measures for the achievement of targets in the various sectors.

1.2 Target

This overview paper considers the climate gation efforts in the EU Member States, Norway, and Switzerland.

The goal is to identify measures across Europe that have already successfully led to GHG emissions reductions
in certain countries and neETS sectors. Among other things, these measuredeviixamined in regards to

their transferability to Germany. The findings of this paper will serve to support the development of specific
measures for implementing the Climate Action Plan in Germany and could also encourage "mutual learning"
between MemberStates in Europe.

1.3 Methodology

This overview paper identifies successful national climate protection instruments in thEh8rsectors across
Europe (transport, buildings, agriculture, wasiglustry). Climate protection efforts in all 28 Member States,
Norway, and Switzerland will be considered.

The overview paper is subdivided into the following work steps:

Step 1¢ Data analysis on GHG emissions reductions and ESD target achievement per cgcimapter 2)

Firstly, the ESD targets and expected taraehievement for all 28 EU Member States as well as comparable
targets and the status quo in Norway and Switzerland will be examined. During this process, countries that are
particularly successful across all sectors will be identified. In additionnfheeince of the economic crisis on
emissions trends will be presented.

Step 2¢ Overview of sectorspecific developments(respective sukchapter x2.1 in the chapters 8). In
addition, sectorspecific emissions data will be analysed to identify counttias are particularly successful in
certain sectors even though they may only average modest emissions savings overalisfedtar emissions
data from 20052015 will be compared.

©2019 BEACON | Adghtsreserved. 8
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Step 3¢ Selection of countrysector combinationgrespective sufthaper x.2.2 in the chapters-8). Based on
the findings of the previous analysis, the project team compiles an overview of countries with successful
emissions reductions for each sector and supplies initial explanations for the reductions achieved.

Step 4¢ Sectorspecific detailed examination of successful instruments in the selected countfiespective

sub-chapter x.2.3 in the chapters-8). The selected countrgector combinations from the previous step will
then be examined in greater detail in order ¢énable an assessment of their transferability to Germany.

©2019 BEACON | Adghtsreserved. 9
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2 Overview of reduction effects from all countries

2.1 ESD target achievement

With regard to 2015, the ESD emission budgets were exceeded by all Member States with the exception of Malta
(Error! Reference source not found.By 2020, 21 of thEU28 are expected to fulfil or exceed the 2020 ESD
targets. Elwide, it is estimated that the targets will be exceeded by an average df 7%.

Light green fulfilment or over fulfilment by up to 10%-1 over fulfilment of 10% or mor@range over fulfilment with underaverage economic growth;
f&8: under fulfilment?

Table 1: Overview of ESD target achievement

Target
2015 ESD 2020 ESD ESR target Target achievement achievement

Country target target 2030 status in 2015 projection for

2020

(Over/under fulfilment  (Over/under

(MCQe)  (MICQe)  (MICQe) 4 fulfilment in %)

Belgium (BE) 75.3 68.2 52.2 3%

Bulgaria (BG) 275 26.5 221 8%

Denmark (DK) 35.0 32.1 24.5 7% 3%
Germany (DE) 459.1 410.9 296.2 3% -
Estonia (EE) 6.3 6.0 4.7 3% 0%
Finland (FI) 30.8 28.5 20.7 3% -
France (FR) 384.4 342.5 250.9 8% 7%
Greece (GR) 59.6 60.0 52.6 24% 19%

Ireland (IE) 44.6 37.7 33.0 4% -

t Author's own calculations based on data from the European Environment A¢fegy 2017)

2Based on data from the European Environment Ag€¢E&A, 2017gnd the European Commissi¢luropean Commission, 2017)
Germany's expected target shortfall in the year 2020 is greater according to current estimates, as the total gap (ESEeabdsEEB%
(BMU, 2018).

©2019 BEACON | Ailghtsreserved. 10
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Target
2015 ESD 2020 ESD ESR target Target achievement achievement
target target 2030 status in 2015 projection for
2020

Country

Italy (IT) 304.2 291.0 224.1 10%
Croatia (HR) 20.0 19.3 16.2 22%
Latvia (LV) 9.4 10.0 8.0 4%
Lithuania (LT) 13.7 15.2 12.1 3%
Luxembourg (LU) 9.1 8.1 6.1 6%
Malta (MT) 1.2 1.2 0.9 -8%
Netherlands (NL) 118.4 107.4 81.8 15%
Austria (AT) 51.5 47.8 36.4 4%
Poland (PL) 196.1 205.2 167.4 5%
Portugal (PT) 49.9 49.1 40.3 18%
Romania (RO) 79.3 89.8 74.0 6%
Sweden (SE) 40.4 36.1 26.1 16%
Slovakia (SK) 24.7 25.9 20.2 19%
Slovenia (SI) 12.4 12.3 10.0 14%
Spain (ES) 223.7 212.4 174.6 12%
Czech Republic (CZz) 64.0 67.2 53.1 4%
Hungary (HU) 52.6 52.8 44.6 21%
United Kingdom (UK) 349.7 350.9 263.2 7%
Cyprus (CY) 5.9 4.0 3.2 32% 10%
EU28 2,749.0 2,618.2 2,019.1 8% 7%

©2019 BEACON | Ailghtsreserved. 11
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In particular, central andastern European Member States such as Hungary, Slovakia, and Croatia were able to
significantly exceed their 2020 targets. However, it should be considered that some of these targets allow for
significant increases in emissions compared to 2005 in ordeadequately take into account the different
economic circumstances of the Member States. The following 13 countries may increase their emissions up to
2020 compared to the emissions levels in 20B5dqr! Reference source not found.Due to these different
circumstances, these countries are only partially suitable for comparison. However, some countries have made
significant improvements in emissions developments andssion intensities, which have been included in the
analysis.

Bulgaia..
Romania

Latvia - p——
Lithuania —

Poland  p—
Slovakia_
ESONnia  pe—
Croatia

Hungary

Malta  p————
Czech Republic m

Slovenia  ee—

Portugal s

-20% -15% -10% -5% 0% 5% 10% 15% 20%

B ESD target 2020m Projected target achievement 2020

Figure 2: ESD growth targets for 2020 and projected target achievement 2020 (compared to 2005 for all cases)

Norway and Switzerlandare not considered in regards to ESD target achievement in 2020 because they do not
have ESD targets for the year 2020. They are, however, considered in the analysis of structural aispseitior
developments. Byhe year 2030, missions in nofETS sectors in Norway are to be reduced by 40% compared
to 2005 according to proposals from the European Commisgdarwegian Government, 2017This would

mean that Norway, together with Sweden and Luxemboi@ve the most ambitious ESD targets for the year
2030.

2.2 Influence of the economic crisis on emissions trends

All over Europe, the 2008/2009 financial and economic crisis had atdomgimpact on emissions trends,
whereby the extent of the effects variegimong the Member States and lasted for different periods of time.
Germany was less affected by the economic crisis than the other EU countries and was therefore able to
overcome it quicker than most of the other Member States. Unlike Ireland, Greece, Bpaiagal, Italy, and
Cyprus, Germany was also not affected by the subsequent Euro crisis.

©2019 BEACON | Ailghtsreserved. 12
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Error! Reference source not foundsummarises economic developmentEurope over the period 2088015

based on the data for gross domestic product (GDP), GDP per capita, and the aggregated per capita consumption
of the country; all figures have been adjusted for inflation. The data on consumption expenditure were also
included because the economic sHiics alone based on GDP exhibited a great degree of distortion for a number
of smaller Member States, above all for Ireland. This results from the transfer of company turnover and profits,
which are not related to productive activities in the country, fexample due to shell companies. The
consumption expenditure trends in Ireland, which differs substantially from the trends in GDP data, clearly show
this difference. In other Member States with smaller differences, such a deviation may also be cautieel by o
aspects, in particular to a change in the savings rate of private households or due to national debt instead of the
transfer of company turnover and profits. A detailed examination ofatlded valudn the individual sectors
reveals that economic delopment is not uniform— generally speaking, economic development in the crisis
countries is slightly better in the agricultural than in the industrial sector.

In order to choose countries in which emissions savings can be attributed to policy measdre®tato
economic downturns, it is important to consider economic development. In part, this is done by also considering
intensities in the following tables; i.e. the relationship betweenldeled valueachieved in the respective sector

and the related, resulting emissions. However, these intensities do not always pertain to economic
development. Hence, in the case of GigRited intensities, possible effects of structural change must also be
included in the analysis for crisis countries. This requiresxamination of the developments in the various sub
sectors. Hence, a comparison with these countries is generally not advised, although individual cases may form
an exception

©2019 BEACON | Adghtsreserved. 13
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Table 2: Overview of structural data.

&t negative development of economic indicatdgigen the five which exhibited the most development in their economic indicators

Structural

datas

Key indicators

GDP 10% 13%  28% 23% 7% 15% 17% 4% 9%

GDP per capita T 5% 3% 19% 2% 15%  21%

Per capita

. 6% 5% 11% 4% 11% 25%
consumption

3%
6%

2% 4% 16% 28%  30% 9% - 11% 13%

11% - 4% 20% 13% 14% 21%

6% 11% 30% 7% % 0% 8% - 0% 11% 4% 2% 9%
2% 3% 13% 4% 5% 0% 6% 25% 8% 11% 2% 16% 6%

4%

4%

The cells marked in red each indicate negative economic development over the overall perieti52065that the economic performance in these countries in the year
2015 was still below that of 2005. Differences between the three core indicators are due in part to certain distortiongartdad normal economic developments (see
above). The demogrdgic trends in the EU Member States, Norway, and Switzerland, which differ to a certain degree, also play a role. In af woonteies, the population

has grown significantly, while in others it declined.

3 All data, unless indicated otherwise: comparisons 22055 (also in subsequent tables). Source: Eurostat. GDP: GDP per capita and per capita consumption: [nama_10_pc]. GDRydpar2@10 served as

the base year for infladin adjustment in all cases.

©2019 BEACON | Adightsreserved.
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2.3 Reduction effecs in ESD and ETS sectors

The European ESD sectors interact in a variety of ways with the sectors under the European Emissions Trading
System (EU ETS) as well as with comparable sectors in the rest of the world. Hence, emissions reductions
observed in one &D sector caalways be due to multiple reasons, which need to be distinguished if the overall
effect of policies is to be assessed. Schematically, these reasons can be subdivided into four mechanisms, which
are visualised ifError! Reference source not found.

The simplest— and from a climate policy standpoint desirable cases are measures that lead to direct
emissions reductions in the ESD sector, e.g. the substitutidnssil fuels with renewable energies (1). Via
instruments that lead to stronger sectoral coupling, e.g. the promotion of electromobility, or other mechanisms
that shift emissions from ESD sectors into the ETS, e.g. incentives for more intensive usécbhditing,
emissions in ESD sectors are reduced,-butepending on the underlying energy mixpotentially increase in

ETS sectors (2). Conversely, activities that take place in the ESD sector and which potentially release emissions
there, e.g. the prduction of biogas, thereby result in fossil emissions being saved (3) in the ETS sectors. In these
cases, the climate policy evaluation depends on a large number of assumptions about the EU ETS and the
developments of electricity demand and production. $aeénclude, for example, the political robustness of the

ETS CAP when significant emission quantities were to, for example, fall under the ETS due to successful
electromobility strategies (where they then lead to a rapid price increase as a result cdsedrecarcity). For
example, the question of to what extent the newly introduced market stability reserve (MSR) is able to
effectively exploit resulting excesses, and if so, whether by doing so it changes the emission effect by shifting
activities (mecharsim 2) or avoidance (mechanism 3) to the ETS, is also significant. Finally, the shifting of
activities in the ESD sector, e.g. the production of small industrial plants teampean countries or the import

of biomass can reduce ESD emissions in the Bllk imcreasing noficuropean emissions. However, this effect

is comparatively small (4).

©2019 BEACON | Adghtsreserved. 15
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1. Simple reduction in ESD sector

ESDl

EUETS

Example:Replacemenif diesel by biodiesel in the transport sector.

2. Reduction in the ESD sector through sect
coupling
Rest
of the
world
EU

EU ETSI ESDl

\ U

Example:Electrification of transport, district heating (> 20WVe), which
replacesheatgeneration of private households (ESD).

4. Reduction in the European ESD sector due tc
relocation(CarbonLeakagé

goods /‘~
U
emissions

ESD 1

Example:Relocation of the production of small industrial plants
(outside the ETS) to China.

Similar:Import of low-emissiortechnologies with high life cycle
emissions€.g.electric cary.

Rest
of the
world

=

EUETS

3. Reduction irthe ET®y an ESctivity

EU ETSl

\ V)

Example:Generation of biomass for energy use in the ETS

Figure 3: Reduction effects in ESD and ETS sectors

©2019 BEACON | Ailghtsreserved.
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3 Climate protection law as a legainstitutional
framework for national climate policy

3.1 Background

In addition to sectoral policy instruments, climate protection laws are primarily regarded asrietialtional,
crosssectoral approaches to national climate policy. Several EU Member States including the UK, France,
Sweden and Denmarkave adopted climate change legislation, setting the framework for their national climate
policy. Some of these laws have already been in force for several years, such as the Climate Change Act in the
UK, while others have been adopted in recent years are shaped in part by the British model, as in Sweden.

One commonality of the climate protection laws examined here is the adoption of adomgarget framework,

often in conjunction with the institutionalisation of reporting obligations by the gowsent and an advisory

panel of experts for regular evaluation. The objective is to create atknmg, stable regulatory framework in

which climate protection is anchored.

On the other hand, the actual makeup of the individual climate protection lawsiis different, ranging from

the institutionalisation of a governance framework to the adoption of detailed strategies and measures to
decarbonise the entire economy. The same applies to the anchoring of the reduction targets. Here, some refer
to a separag¢ parliamentary decision, while other climate protection laws contain quantified targets and
translate them into greenhouse gas budgets and even contain concrete specifications for the development of
the energy mix.

The following section describes thenadite protection laws of the United Kingdom, France and Sweden in more
detail.

3.2 Selected instruments

3.2.1 United Kingdom: Climate Change Act

The British Climate Change Act (CCA) was drafted in 2008 as a comprehensive fra
for climate changand includes relevant institutions, processes and control mechani
The main functions of the law are a GHG emission reduction of 80% by 2050 (comp
1990), legally binding carbon budgets (every five years), the establishment !
independent adwory body (Climate Change Committee) and planning and repc
obligations (CCA, paragraph 1).

Brief description

The CCA is an environmental law that sets strict emission targets. It does not define
achieve these objectives. The 80% kegn emission eduction target is broken down int
carbon budgets, which arecommendeddy the Climate Change Committee every five ye
and adopted by Parliament (CCA, paragraph 1). In order to limit emissions to the leve
these budgets, the government proposes to the Parliament specific guidelines and
plans that divide the n#zonal reduction target into individual economic sectors. These
then passed by Parliament. Government transparency and accountability are reinforc
regular planning and reporting obligations (Client Earth, 2016).

The concept
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Transferability to
Germany

The United Kingdom has beable to achieve a significant reduction in GHG emissions
the adoption of the CCA and to this day has fulfilled all priority commitments. The firs
carbon budgets set to meet the 2050 target have been met, One of the gre
achievements of the€CA is the fact that it has successfully and continuously anchore
discourse of climate change in the institutional and political landscape (Lockwood,
One of the most significant aspects of the CCA is the Committee on Climate (
establishedby this law, which is considered to be an institutional success and whose
as an independent body has made a significant contribution to the succe
implementation of the CCA.

Due to the institutional influence on the tianal climate policy, tranferring the CCA
Germany would be advantageous as a model of a climate framework law. Legal and
security could be granted by embedding the German reduction targets in a similar con
especially if it contains cd legal provisions in the event of n@oempliance with the lege
requirements.

3.2.2 France: Energy Transition for Green Growth Act

Brief description

The concept

Effects

Transferability to
Germany

©2019 BEACON | Adghtsreserved.

The French Energy Transition for Green GroMdit(LTECV) was adopted in 2015 and bt
on previous climate and energy legislation in France. It contains a comprehensive list ¢
and measures that go beyond a purely climegtated law. The LTECV is a comprehen
legal document that not onlgleals with climate change but also contains detailed strate
for low-carbon economic development and measures in energy, transport, and ecot
and construction policies.

The LTECV goes far beyond the definition of greenhouse gas enlissisror emissior
reduction pathways and includes a number of legally binding quantitative targets fc
French economy. Many of these goals are divided among the different economic st
The LTECV's climate policy goals are to reduce GHG emisgi40%tby 2030 and 75%
2050 (compared to 1990 levels). In addition to specific targets for the energy sectc
LTECV also sets out detailed action plans and proposals, such as for how these ¢
reductions and energy transition should be achieva@the system of carbon budge
enshrined in the framework legislation of the LTECV also sets maximum emission
whichcannotbe exceeded in a certain period of time. Monitoring reports and evaluat
are the responsibility of the government (Granthdesearch Institute on Climate Char
and the Environment, 2015). However, the implementation of the energy transition i
limited to national actors, but also includes local actors.

Since the LTECV came into force only relatively recentlydifficult to reliably predict it
impact on emission reductions. However, implementation has so far been driven
number of action plans and government decisions. Progress has been made
development of the renewable energy sector and the eléicttion of the transport secto
(Council of Ministers, 2017). The effectiveness of the LTECV will only become fully a
once it has gone through the first evaluation cycle.

The LTECV is a highly complex piece of legislation and therefore not recommenc
Germany. In addition, a major difference between France and Germany is the comp
of the energy sector, which is why emission reductions in this sector require etfiff
measures in both countries. The LTECV was, however, developed with exi

18



©

BEACON ot NAVIGANT adelphi

participation and contributions from the various stakeholders and could therefore b
interesting model for the emergence of the German Climate Action Plan 2050.

3.2.3 Sweden: dmate Act

Brief description

The concept

Transferability to
Germany

©2019 BEACON | Adghtsreserved.

The Swedish Climate Act (Klimatlag) was adopted in 2017 by a large majority as par
climate policy framework and came into force in 2018. The Climate Protectior
institutionalisesa governance framework to ensure the achievement of Sweden'stemy
emission reduction targets. The latter were strengthened separately as part o
framework and provide for Sweden to be carbon neutral by 2045. As a further pillar
framework, an independent expert council has been established with the mandat
periodically review government policy regarding its compatibility with climate objective

The Climate Act commits the government to the léagm emission reductions necssry
for climate protection. For the quantification and concrete time intervals of the reduc
targets, the law refers to a separate parliamentary resolution, currently the targeted cli
neutrality by 2045, which is part of the climate policy framekvaxt its core, the Climate A
sets the procedural framework for national climate policy and institutionalises govern
accountability. For example, in the course of the national budgetary procedure
government is required to present a climate repewery year, outlining emission trend
adopted climate measures and, in addition, necessary measures and a corresp
timetable. In addition, every four years the government is required to submit an actior
in which, among other things, the impacf existing measures on lofigrm climate
objectives is analysed. Similarly, the climate impact of adopted and planned measure:
different areas of budget expenditure should be laid out, in particular with regar
compliance with national and inteational climate commitments.

It is difficult to make reliable statements about the effect of the Climate Act at this time
the law has only been in force since 2018. The link with the budgetary procedure ¢
make climate policy objectigemore visible in other policies. In conjunction with Swed:
ambitious climate targets, the Climate Act should help create a reliable regul
framework for investors and civil society in the longer term and increase confider
achieving the climatgoals.

The essential elements of the Swedish Climate Protection Act seem fundamentall
suited in terms of transferability to the German context. Greater institutionalisatio
German climate governance, for example thrbugcreased accountability and reportir
obligations, could make a significant contribution to increasing the reliability and cred
of national goals. The direct linking of the annual climate report to the adoption o
budget would be constitutioally problematic in Germany, but a separate assessment o
compatibility of the budget with the lonterm climate goals is possible.

19



©

BEACON ot NAVIGANT adelphi

4 Detailed assessment of the transport sector

4.1 Description of the transport sector

In all European countries to lmensidered except Ireland, Poland, Romanian, and the Netherlands, the transport
sector is the nofETS sector with the greatest GHG emissionswidld, transport is responsible for over one
third of ESD emissions. 97% of the sector's emissions come frantnafféic; the rest is generated by inland
water transport, diesel locomotives in rail, and other transport systems (e.g. pipelErs)!(Reference source

not found.). Air traffic, the electricity consumption of electrified rail traffic and international maritime traffic are
not taken into account by the ESD.

1% 2% 1%

= Fuel combustion in road transport

Fuel combustion in rail transport

Fuel combustion in inland
waterways

= Fuel combustion from other
transport systems

Figure 4: Emissions in the transport sector by source sector (2015)

The transportsector is dependent on combustion engines and hence primarily fossil fuels. The percentage of
renewable energy in the sector, above all in the form of biofuels, has been low to dateidElih 2015: 6.7%).

By 2020, this percentage is to increase to 1@%oeding to the Renewable Energy Directive. Electromobility is
comprehensively promoted in numerous Member States, but the percentage of electric vehicles in the total
vehicle stock was 0.3% on average, and in half of the Member States still below @EAgéar 201 {Ecofys,

2017) In addition, significant reductions in emissions can be achieved by shifting road transport to other modes
of transport, such as local public transport and latigtance commercial and passengeil teansport. In the

past 10 years, hardly any changes have been made to the model shift in both passenger rail and freight
transport?

4 https://ec.europa.eu/eurostat/statisticexplained/index.php/Freight_transport_statistics_
_modal_split;https://ec.europa.eu/eurostat/web/productdatasets/product?code=T2020_RK310
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4.2 Sectorspecific developments

4.2.1 Overview of sectorspecific developments

EUwide, the emissions of the transport sectoruafallen by approximately 6% between 2005 and 2015,
although there was an increase in emissions up to 2007 (and particularly in the 1990s). Since 2013, emissions
have also increased, as improvements in fuel efficiency have not been able to compenshaeedifects of the

growing demand for transport. In Germany, on the other hand, a decline was observed until 2009, but even
increased in subsequent years due to the aforementioned reasons.

Apart from the absolute emissions trends, there are three différemission intensity values in the transport
sector that are especially useful when selecting particularly successful countries and conducting further analysis
on them. For one, themission intensity of the transport sector (.NACE-¥) is of relevancalthough it does

not include private automobile traffie The intensity reflects the relationship between the emissions from this
sector and itsadded value which means it can highlight trends towards a more clirfandly economy. In
addition, theemissions per passenger kilometre in passenger ddRBKW pkmre also considered. These offer

an approximation of the emissions intensity of private automobile traffic, and in particular make it possible to
recognise changes in the consumption efficiencyelficles® The third indicator is théntensity of energy
consumption in transport which represents the emissions intensity of the energy used in the sector.

5The NACE sector transport (H49) encompasses all transport products and services by companies, i.e. not only the tgowpsrbat
also the transport of persons by companies of all types (public transport, taxi services, rail etc.). Water and@irttexe excluded from
H49, but transport via pipelines is included. A more detailed record of certain types of transport companies is curraviyialae in the
statistics.

6 The database for the emissions according to the common reporting forP@t312006) is calculated based on fuel sales measured (in this
case categorised according to fuel type, biofuel percentage etc.) according to standard emissions factors. This foratiohdalbighly
accurate (significantly more accurate than aggreddsboratory or measurement data on emissions), but results in a certain amount of
distortion in transit countries. This indicator can only be seen as an approximation, as the data on passenger kilontefves use
comparison are not entirely mutually comyadle and do not have exactly the same reference value as fuel sales (in most countries the
total kilometres of all persons transported with passenger cars domestically).
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Table 3: Emissions trends and intensitiesn the transport sector (2005-2015).

BF&8éh emissions and intensity trends in the selected countiiesd: the five countries with the greatest reductions in absolute emissions as well as the relevant intensities.

Transport 7

Absolute emissions trends

Emissions -6% 0% 20% 4% 7% 0% 8% -9% -22%  -18% . 7% 17%  -10% 1% 22% 20% 2% 15% -9% 32% -18%  26% 21% -12%  -13%

Relevant enissions intensities

Intensity of
transport sector 6% 8%  27% 3% 11%  60%  -17%

-8% -46% 25% 37% 19% 9% 84% -10% 9% -25% 15% 8% -45% -3% 18% -56% -8% N/A
(I.NACE.Me)

Intensityper
passenger
kilometre (.PKW
pkm)

-9% -2% -4% 6% -10% -13% 2% -15%  -40% 2% 2% -11%  -830%  -7% 60% -32% -15% 6% -25% 6% -16%  -13%  -5% 13% -18%

Intensityof
energy
consumption in
transport

-3% -3% 1% -3% 2% -1% 3% 2% 2% 1% -1% -5% -2% -2% -4% -4% 2% -3% -9% -3% -5% 2% 0% -5% -13%

7 All data, unless otherwise indicated: comparisons 22055 (also in subsequent ths). Emissions: Eurostat [env_air_gge], according to source area, (source: EEA), CRF1A3 overall, minus 1A3A. |.NIACE.V: inten
of the transport sector on land, [env_ac_aeint_r2] for the NACE sector H49. |.PKW pkm: calculation of emissions per kifesetigein passenger cars based on DG MOVE statistical pocketbook and CRF1A3Ba
(inconsistencies in the data for Lithuania). Intensity of energy consumption in transport: comparison of emissions witketieedy footprints [nrg_110a].
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Theabsolute emissionshow very different trends in the transport sectors of the various Member St&teer(
Reference source not founjl. In Greece-22%) and Luxembourg20%), but also in other eastern and south

European countries, as well as a number of Scandinavian countries, the emissions have dropped dramatically
between 2005 and 2015. In Germany and Belgium, on the other hand, transport emissions in the ESD segment
have remained stable despite clear reduction goals, while they have increased significantly in countries such as

Romania (+26%) and Poland (+32%). Even grehiscrepancies were observed in the trends éonissions

intensities. While the intensity of the transport sector in Slovakia decreased by 60% (the greatest reduction in

Europe), it increased by 37% in the neighbouring Czech Republic (the degbedtincreasef The emissions

intensity of passenger kilometres was reduced in all countries with the exception six Member States (Estonia,
Croatia, Lithuania, Poland, Slovakia, and Spain). With 40%, Greece exhibited the greatest decrease in intensity.
The inensity of energy consumption in transport only increased slightly in Bulgaria, Denmark, and Estonia, and

remained unchanged in Slovenia. In all other countries examined, the intensity fell sligbthyup t0-13% in
Finland and Sweden, the countries witte best results.

At this point, it should be noted that the reductions in emissions and/or intensities achieved in various countries

are only indicative to a limited extent due to the economic crisis or other distortiondiged Reference source
not found.). This was taken into account when selecting the countries to be further analysed.

4.2.2 Selection of countrysector combinations

Based on the emissions trends in the sector aiker unique sectosspecific aspects in the form of e.g.

interesting policy instruments and successes as well as their relevance for Germany and other EU Member

States, the following countries were chosérance, the Netherlands, Switzerland, Sweden, Way, and the
UK These are described in detailnror! Reference source not found.

Table 4: Country-sector combinations considered for the transporsector

Country Unique aspects

France

High reduction in emissions intensifNACE and passenger cars).

Breakdown according to mode of transport in goods traffic comparable to Germany, but F
was able to reduce itsmission intensity in lorry traffian particular(Ecofys et al., 2017)

At 0.4%, the percentage of electric vehicles in the entire vehicle population is slightly highe
in Germany (0.3%). Furthermore, the ratio of charging stations to electric vehicles is hic
France than in Germar(§cofys, 217)

Netherlands .

Moderate reduction in emissions intensity (NACE) which can be attributed to both a s
transport as well as &ading role in the promaotion of electromobility By 2020, 10% of ne
vehicles sold are to be electric vehicles, #imd percentage is to be increased to 50% by 202

The percentage of electric vehicles in the Netherlands' entire vehicle population is almo
times that of GermanyEcofys, 2017)

At 1 to 3.6, the ratio of electric veh&sd to charging stations in the Netherlands is the highe:
Europe(Ecofys, 2017)

8 In particularthe significant reduction in emissions intensity in Slovakia is attributable to the decrease in gas deliveries fromaRussia vi
Ukraine, whereby significantly less fuel is required for the transit of gas in Slovakia (between Ukraine and the Baunigart@ndtria).
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Country Unique aspects

» High reduction in emissions intensitjpassenger cars), but a slight increase in absolute emis
which may be attributable to an increase in emissions in lorry traffic.

Norway » Norway is theglobal leader where amobility is concernedand has a 21% market share 1
battery-driven electric vehicleas well as an electric vehicle percentage of 7.7% in its ve
population(Ecofys, 2017)

» High reduction in emissions intensifNACE and passenger cars).

» Sweden aims to achieve @Q-free vehicle population by the gar 2030and hence has
significantly more ambitious target than Germany.

Sweden « At 1.0%, the percentage of electric vehicles in Sweden's entire vehicle stock is three times
as in Germany (0.3%). The ratio of charging stations to electric vehiclesdersiseomparable
to the situation in GermangEcofys, 2017)

* The high Ce&xax in Sweden (chapter 5.3.6) also has an impact on the transport sector.

* High reduction in emissions intensitfpassenger cars).

* The transport sector generates the most GHG emissions in Switzerland, i.e. more than the
or industrial sector for exampBAFU, 2017)

Switzerland
» Switzerland is a transit country, but the number of lorry trips per year has desntesignificantly
since 2001, by almost a thi(t VEK, 2017)
*  71% of its rail transport consists of transalpine goods transport.
» A national emissions budget ("Carbon Budgeigcifies sectospecific emissions reductiol
targets
UK * The UK has more electric vehicles than Germany. The percentage of electric vehicles in th

vehicle stock is similar in both countries, but there are significantly more charging stations
UK than in German{Ecofys, 2017)

The following countries were not chosen because even though some of them achieved emissions and/or
intensity reductions, these reductions were either primarily due to the economic crisis or other distortions are
at play.

Table 5: Countries not chosen in the transport sector despite some having achieved emissions and/or intensity
reductions

Country Unique aspects

» High reduction in emissions intensity but onlgraall decrease in emissions intensityr

Belgium
passenger car transport

» High percentage dfiofuels like in Sweden

Finland * No leading role in the electromobility sectdtercentage of electric vehicles below EU averay
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Country Unique aspects

Greece * Reduction in emissions due primarily to theonomic crisis

Italy * Reduction in emissions due primarily to theonomic crisis

» Due to its geographical location and low excise duties, Luxembourg is an attractive transi
country for freight transport and therefore has distorted statistics in this regard.

» Diesé accounts for 80% of annual fuel consumption, with 75% thereof can be attributed to
vehicles not registered in Luxembourg.

Luxembourg

* As atransit country, Austria's statistics are distorted, and exhibited no reduction in emissio
Austria for lorry traffic.
» Emissions for heavy traffic have doubled since 1990.

Portugal * Reduction in emissions due primarily to theonomic crisis

Romania » Large increase in overall emissiarBifficult to compare with Germany.

* No leading role in the electromobilisector:Low percentage of electric vehiclé2017: >19%).
Slovakia * Reduced intensity in transport sector entirely attributable to changes in the gas market
(pipelines).

* Increased emissions in passenger car traffic. It is possible that the reduction in esissi®
Spain triggered by a shift in transport. However, a large percentage of the reduction in emission:
due to theeconomic crisis

* Reduction in emissions is primarily due to #eonomic crisisThe statistics for Cyprus are no

Cyprus reliable.

4.3 Selectal instruments in the transport sector

For the transport sector, key policy instruments were identified that are of particular relevance with regard to
Germany for the countries with abowarerage sectespecific emissions trends listedinror! Reference source

not found.. The Swedish G@lso had a decisive impact on Swedish transport emissions. As asexiss
instrument, it is introduced in section 5.3.6 and the influence on the transport sector discussed in the
corresponding fact sheet.
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4.3.1 France: Bonusmalus system for vehicle%

Since 2008, this instrument has provided direct financial incentives for vehicle buy
Brief description choose vehicles that are less CO2 intensive and has already achieved significant suct
effects). As of 2018, the standards were tightened evethérr

Buyers of new vehicles with low CO2 emissions receive a bonus, while buyers of new
with high CO2 emissions need to pay a penalty. The amount of the payments depe
the CO2 emissions of the vehicle. Bonus payments are ontie rfta electric and hybric
vehicles.

The concept In the case of particularly efficient vehicles, up to 27% of the purchase price (max. EUF
may be reimbursed via the bonus. Buyers of a car with high emissions need to
staggered penalty beginning at 120 g@®2 which starts at EUR 50 and may amount
more than EUR 10,500 for emissions exceeding 185 g/km. Furthermore, owners of
vehicle with high CO2 emissions must pay a special annual fee.

Since the introduction of the bonusalus system, thamarket share of more efficier
vehicles has increased significantly. For example, sales of vehicles eligible for t
increased by 75% between 2011 and 2012, while vehicles that incurred a p
experienced a28% decrease in sales. The average earissdf new vehicles decreased
127 gCO2/km in 2011 (2007: 149.3 gCO2/km). Furthermore, more vehicles were pur
from French manufacturers as they offer a large number oféomissions models.

Effects

In principle this instrumenis applicable to Germany. The fact that similarly structu
instruments are welteceived by consumers in Germany is shown in the environme

» subsidy (“"scrapping incentive") from the year 2009.
Transferability to

Germany With regard to the GHG emissions reductions achievabl¢h@idanstrument, it should be

taken into account that electric vehicles in Germany exhibit a significantly higher in
CO2 intensity due to its significantly more emissioniensive electricity mix than that ¢
France.

4.3.2 Netherlands: Tax rebates foelectric vehicles©

The Netherlands is a trailblazer when it comes to electromobility, to which the tax rebates for electric vehicles
have greatly contributed.

Since 2006, tax rebates have been issued for electric vehicles in the Natler&ince 201¢
Brief description there has been increased emphasis on promoting battery electric vehicles (BEV). B
all newly registered vehicles in the Netherlands are to be emisgiers

Electric vehicles are exempt from the VAT and motor veltéoles in the Netherlands an
The concept plugin hybrids (PHEV) receive a 50% tax rebate. The taxation e¢asinbenefits for the
private use of company (passenger) cars is 4% instead of 22% for owners of electric

9 SourcesFrench Embassy in Germany, 20ADEME, 20Q9EA, 2015Ministry for the Economy, Industry and Employment
10 SourcesEVBOX, 201 RAI Vereniging; RVO, 201BA, 2013
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The tax rebates constitute a key imtive for end customers to purchase electric vehic
At 1.38% (2016) of the entire vehicle stock, the Netherlands has one of the hi
percentages of electric vehicles in its overall vehicle population in Europe.

Effects Until the end of 2016, BEVs and PHEa(®ived similar tax rebates. However, consur
preferences were shaped less by the differences between incentives for PHEVs an
but instead the higher flexibility and lower acquisition costs for PHEVs compared to
thereby resulting in higher miet acceptance for PHEVSs.

In Germany as well, the instrument of tax rebates for electric vehicles has already
implemented, albeit to a lesser extent than in the Netherlands. For example, electri
are exempt from motowehicle tax for a period of ten years as part of the "Governme
Programme for Electromobility”. This applies to passenger cars, utility vehicles
quadricycles that have a purely electrical drive or emit less than 50g/km regardle
technology (ont for passenger cars and utility vehicles). For the taxation of com
vehicles, electric vehicles are currently still at a disadvantage, but the existing comp
tax disadvantages are to be rectified.

Transferability to
Germany

The example set by the Netherlands could sen& starting point for expanding tax rebate

4.3.3 Norway: Incentives for electric vehicle&!

Norway's aboveverage successes in the transport transition can be attributed to a combination of various
measures.

Norway is a global leader whendbmes to electromobility and has promotedneobility
since the 1990s with corresponding incentives. These includes both financial anc
financial advantages for the consumers of electric vehicles. By 2025, only enfissic
vehicles are to be sold inoxvay.

Brief description

Since 1997, electric vehicles in Norway have been exempt from toll fees, since 199
urban parking fees, and since 2009 for the use of ferries, which are of great importar
The concept transport within Norway. Since 2005, electric vehiadas also use bus lanes in urban tra
(however, in Oslo this only applies if at least two persons (including the driver) are
vehicle).

Due to these and other promotional measures, Norway has the highest percents
electric vehicles iiits vehicle stock (2016: 7%) as well as in the registration of new vel
(2017: 39.2%, incl. pleig hybrids).

Transferability to Germany currently does not apply when it comes to the exemption «
fees, but tolls for pasenger cars are expected to be introduced in the current legisl:
period. Furthermore, unlike Norway, car ferries play a marginal role in domestic tra
Germany.

Transferability to
Germany

However, combined incentives for electromobility can be transferred to Germrr
Alternatively, other privileges could be introduced. For example, the German Electrom:
Act (EmoG) already specifies that electric cars may be exempted from parking fees.

1 SourcesNorwegian Ministry of Climate and Environment, 20@rsk Ebil Forening, 2018
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4.3.4 Sweden: Regulations for company vehiclés

Due to the high percentage of servigehicles and company cars in Sweden's vehicle stock, the country's
regulations on service vehicles has been able to contribute to reducing fuel consumption and emissions in the
country. Furthermore, the crossector CQtax is also responsible for the rection in emissions (see chapter
5.3.6).

A large number of new vehicles in Sweden are service vehicles or company ca
employers generally also entrust to their employees for private use. These company c
Brief description frequently larger ancconsume more fuel than the rest of the vehicle stock. In orde
counteract this trend, various regulations were introduced in Sweden (and are contint
modified).

First, it was stipulated that employees must bear the fuel costs for gaiate trips on their
own, so that there is an incentive to adopt a more efficient driving style and for using
saving vehicles.

As early as 2001, laws were passed stating that the taxablecasim benefits arising fror
the private use of company cawould be reduced for loweemission cars running o
biofuels. Hence, the percentage of noash benefits that need to be taxed for vehic
running on ethanol (E85), natural gas, or biogas is 20% lower than for vehicles runr
conventional fuels. Theaxable noncash benefits for hybrid and electric cars are 60%
80% lower respectively when compared to more emissiotensive vehicles.

The concept

Since 2012, it has been possible to completely offset-piug/brid and biogas vehicles fro
one's taxes. Furthenore, there are additional stipulations in place for company vehicle
the public sector. All normal purchased or leased vehicles as well as half of all eme
vehicles need to be "environmentally friendly". Therefore, light utility vehicles shouilc
emit more than 230 gCO2/km.

An initial exante assessment of the effects of the measures was performed by the Sw
Energy Agency in the year 2007. The assessment showed that the fuel consumg
Effects service vehicles and company cars fell by approximately 20% because fewer kikwmertes
driven. This can be explained by the fact that users of company cars not only drive
efficiently, but also less.

As in Sweden, company vehicles also make up the largest percentage of new passe
registrations inGermany (approx. 65% in 2017). In the taxation of electric vehicles, con
Transferability to vehicles in Germany are currently disadvantaged as the higher purchase price gener
Germany a negative effect on the taxation of narash benefits. However, existing competitivax
disadvantages are to be rectified. Sweden's example could serve as a starting point
regard.

4.3.5 Switzerland: Shifting goods traffic onto the rail%3

Via a comprehensive package of measures, Switzerland was able to achieve significant prafpiéissgithe
transport of goods from the road to the rails.

12SourceslEA, 20140Qdyssee Mure, 2014&BA, 2017
13 SourcesUVEK, 201 BAV, 2018BAV, 2018BAVVIFG
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Following a referendum in 1994, measures were initiated to reduce the volume of |
goods traffic in the alpine valleys. In 2000, there were still around 1.4 million heavg
Brief description vehicles traversing the roads of the Swiss Alps, more than half of which in transit 1
Since then, multiple measures have contributed to a lesgae shift of traffic from the road
to the rails.

Since early 2001, lorries on all Swissids must pay distance, weight and emissi
dependent fees (Performaneelated heavy vehicle charge (LSVA)). Refunds ca
requested for trips to and from handling terminals for rail and shipping traffic. Most o
income from these fees is investadthe construction of the New Railway Link through
Alps (NRLA) with three new base tunnels (Lotschberg, Gotthard and Ceneri). In additi
north-south axis for transport with a corner height of four metres is being expanded an
construction othandling terminals subsidised. Lorries are also not permitted to drive at |
in Switzerland.

The concept

The number of trips by heavy vehicles transporting goods fell by almost a third bet
Effects 2000 and 2016. Without the measures already implementedund 650,000 to 700,00
additional lorries would be crossing the Alps each year.

Switzerland's example can in principle be applied to Germany. In Germany, significar
has been invested per capita in the transport of dedy rail. To date, the income from lot
tolls has primarily been invested in federal highways. In 2018, EUR 4 billion or 71%
income are expected to be invested for this purpose, while the remainder will, in parti
be used to cover the costf toll collection.

Transferability to
Germany

4.3.6 UK: LocalSustainable Transport Funé#*

The "Local Sustainable Transport Fund" is an interesting example for a combined promotion of sustainable local
public transport and the profitable development of towns and districts.

In 2011, the UK implemented the "Local Sustainable Transport Fund" to expanc
transport infrastructure and change traffic patterns. By 2015, 96 projects in 77 district
Brief description received a total of GBP 600 million (EUR 680 million) in funDingto the high demand an
the good quality of the project proposals, the fund received an additional GBP 40 r
(EUR 45 million) in 2012.

Districts are required to submit concrete project proposals in order to receive fun
Funding has been given both for large projects, which have received around half
The concept funding, as well as smaller projects with a volume of up to GBP 5 million (EullBn).
Among other things, new bus routes have been introduced, train stations modernise(
new bicycle and pedestrian paths built as a result of the Fund.

The projects have led to the increased use of buses and bicycles, as well esssel@tthe
use of passenger cars in the areas funded. As a result, the per capita emissions
transport sector fell by around 2 percentage points more than in the areas that di
receive funding. Furthermore, the fund created around 5,000 jolvsy/par.

Effects

14 SourcesCampaign for Better Transpofepartment for Transport, 201UK Government; Department for Transport, 2017
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The concept is applicable in Germany; however, the Federal Ministry of the Enviror
Nature Conservation and Nuclear Safety (BMU) already funds similar projects throu
National Climate Initiative such as the wfehybrid buses and bicycle infrastructure.

Transferability to

Germany

4.4 Summary

Based on the emissions and intensity trends as well as other unique sgoific aspects in the form of
interesting policy instruments in the transport sector, various climate protection instrumeats @xamined

more closely in section 3.3. The learning effects and transferability to Germany is assessed as being high for the
following instruments:

France: Bonusalus system for vehicles

Norway: Incentives for electric vehicles

Sweden: Taxation aompany vehicles

=A = =4 =4

Switzerland: Shifting goods traffic onto the rails
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5 Detailed assessment of the building sector

5.1 Description of the building sectors

The building sector is responsible for a quarter ofviitle emissions covered by the Effort Sharibgcision.

While around a third of ESD emissions in Belgium, the Netherlands, and Switzerland come from this sector, it
accounts for less than 10% in Bulgaria, Lithuania, and Sweden. In the Netherlands and Poland, the building sector
is the ESD sector withe largest GHG emissions, while it is the one with the lowest emissions in Bulgaria and
Portugal.

1%

N ‘ ‘

62%

= Fuel combustion in trade and the public sector
Fuel combustion in private households
Fuel combustion in agriculture, forestry and fisheries

® Fuel combustion in other sectors

Figure 5: Emissions in the building sector by source sector (2015)

Private households account for around 62% of sector emissiand the commercial and public sector is
responsible for another quarter of the emissior&sror! Refeence source not found. The remainder of the
emissions come from buildgs in the agricultural and other sectors. The emissions in the building sector arise
from the provision of heating and cooling of buildings, which means that they can be reduced in particular via
energy efficiency measures and more climéiendly heat gneration. Furthermore, the energy requirements

of buildings depend on the weather. Since 1990, abawverage temperatures in autumn and winter months in
many European countries have therefore led to emissions savings in the building ¢$EE&Ar 2017)
Furthermore, it should be taken into account that in some cases, the building sector also has an impact on the
emissions trends in the ETS sectors via, e.g. combined heat and power generation and district heating or
electricity-based solutions for space heating.
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5.2 Sectorspecific developments

5.2.1 Overview of sectorspecific developments

Between 2005 and 2015, Blde emissions in the building sector fell by around 19%, but a slight increase was
observed in 2015 and 2016. As a restlig sector has contributed significantly to emissions reductions in the
ESD sectors. In Germany, the building sector emissions were also reduced by the same amount, but a slight
increase in emissions was also observed in 2015 and 2016.

In addition to absolute emissions trends, there are two relevant emissions intensity indicators in the building
sector that can help identify successful climate policy measuresqiifetity of emissions per unit of energy
supplied in the building sector werall (EptOE.&14) serves as an indicator for decarbonisation in this settor.
Because the indicator is not dependent on the overall energy consumption, it is automatically lidageed.

At the same time, theemissions figures for energy provision imouseholds based on living spateallow
conclusions to be made regarding emissions intensity in residential buildings, and hence also regarding the
effects of any energy efficiency measures in this segment (however, this data is not didpageed).

15 For targets involving substantial emissions neutrality around the year 2050, the emissions intensity of energy in thedetatimgust
also approach 0 regardless of the success of efficiency measures.

16 The base data used for living space considerotiezall usable area, which does not correspond to the gross floor area. Parts of
buildings that are not heated in winter (attics, cellars, verandas, unheated garages etc.) and common areas in apartimgs buil
(corridors, stairwells etc.) are not incled in the figures.

©2019 BEACON | Adghtsreserved. 32



2

BEACON e NAVIGANT adelphi

Table 6: Emissions trends and intensities in the building sector.

-1 emissionsnd intensity trends in the selected countridmld: the five which achieved the greatest reductions.

Buildings 17

Absolute emissions trends

Emissions -19% 20%  -24% .] 20%  18% l 56%  -5%

-8% -5% -34%  46% -12% l -8% 40%  -11%  -42%
Relevant emissions intensities

Intensity of the
energy supplied
in the building -14% -12%  -22% 13% 4% -40%  -14% 23% -14%  -19% 5% 7%  20% 2% 9% 4%  -34% 8%  -43% -36% 8%  -19%
sector
(EptOE.G15)
Intensity per area
in residential
-35% 33%  -47T% 33% -13% 64%  -35% 33%  -48% 8%  -32% 52% -42% -34% 15% -38% 26%  -56% -43% 36% N/A
segment Epn?
WGs19)

Between 2005 and 2018psolute emissions reductionsf up to 44% were achieved in the building sector in all countries examined with the exception of Estonia and Malta
(Error! Reference source not found.In these two countries, the building emissions did increase in the observation period, but were below theekO@®Is in 2015 in

both countries. The emissions intensities also decrdaséstantially overall. Themissions intensity per residential arealso fell in all countries, in some cases by up to
64% (Sweden and Denmark). Tihiensity of energy suppliedn the building sector fell in all Member States as well as Norway; theseonty a slight increase in intensity

in Latvia.

27% -16% 9% 20%  -17%

17Emissions: Eurostat [env_air_gge], CRF 1.A.4 and 1.A.5 for 99%, uniform application per Member State. EptOE.G: Eresaibeisbénergy consumption in building stock (residential andresiuential
buildings), calculations bagen [nrg_110a], added and the cumulative emissions of CRF 1.A.4.a and AW @&pBomparison of emissions per square metre in residential buildings frorf2@0@%ased on the
EU Buildings Database by DG ENER with the emissions for CRF 1.A.4.b (timessdafies available for total square metres in residential buildings).
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5.2.2 Selection of countrysector combinations

Based on national emissions and intensity trends in the sector as well as uniquesgeatdic aspects in the
form of e.g. interesting policy instruments and sug=sand their relevance with regard to Germagyr¢r!
Reference source not founyland other EU Member States, the following countries will be examined in greater
detail: Denmak, France, Ireland, Latvia, Austri@weden, Switzerland, Slovakia and the Czech Republic

Table 7: Country-sector combinations considered for the building sector

Country Unique aspects

e High reduction in emissions aneimissions intensity.

* In Germany, fossil energy carriers are still being used to generate a large percentage
Denmark country's heat. In Denmark, half of the country's heating needs comes from renewable sc
This is achieved usimfistrict heating systemswhich supplymore than 60% of householdsith
heat. 70% of district heating comes from combined heat and power generation {2atssh
Energy Agency, 2017)

* High reduction in emissions and emissions intensity.

France + In France, the energy consumption in buildings per square metre and year is around 60%
than in GermanyHousing Europe, 2018)

e High reduction in emissions as well as high reduction in emissions intensity pea arethe
residential segment.

¢ In Ireland, both the number of households as well as the average living space have
Ireland significantly since the turn of the millenniugBEAI, 2015)At the same time, theenergy
consumption per haisehold decreased by 18% between 2006 and 2011

* The use of fuel oil, which is comparatively higher than in Germany, is to be increasingly r
via aCQ tax. Furthermore, there is also a subsidy programme for building insulation for exa

» High potential for emissions and emission intensity reduction.

Latvia

e 77% of Latvian homes were built between 1941 and 1992 and have a very low energy effici

« High reduction in emissions and emissions intensity.

*  40% of heating needm Austria are supplied by the combustionbidmassfollowed by natural
Austria gas and fuel oilAustrian Biomass Association, 2017)

* Most households in Austria are heated using district heatifidne percentage of district heatir

from biogenic sources has more than doubled in the last ten years.

« Highest reduction in emissions and emissions intensity among European countries.

Sweden

* While the majority of heating needs in Germany are supplied usisgjl fuels they play only ¢
marginal rolein Sweden (<3% of energy needs for heating).
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Country Unique aspects

Sweden relies on district heatin§1% of households are supplied with district heating5% of
which is produced using combined heat and power generation pl&htsoheat & Poer, 2017)

The Swedish GQ@ax (see also section 5.3.6) is also levied in the building sector and has
an important role in reducing the emissions in this sector, both for households as well .
decarbonisation of district heating.

High reduction in emissions.

In Switzerland, the building sector is the largest source of emissions in the ESD s¢gyte

Switzerland
witz 2017)
* ACQtaxin this sector also provides incentives to consume less fossil fuels.
e High emission and moderate emission intensity reduction.
e The building sector accounts for 9% of total,@missions in Slovakia, which is below -
Slovakia European average (EC, 2015).

The stock of buildings, especially in mgimily houses of Sovielesign, has a considerak
potential for increasing energy efficiency.

Czech Republic

High emission reduction.

The housing sector has the highest consumption (together with the industrial sector) in the
Republic (ODYSSEE, 2018) at around 30%.

In addtion, large parts of the singlamily household (about 70%) are still in need of renova
(SEF, 2018).

The following countries were not chosen because the emissions and/or intensity reductions can mainly be

attributed to the economic crisis, there arstructural or climatic differences when compared to Germany, or
because the level of ambition of policy measures in the sector is generally low.

Table 8: Countries not chosen in the building sector despite reductions in emissio@sd/or intensity

Country Unique aspects

Belgium's progress with energy efficiency measures is moderate, and the level of ambitiol

Belgium . .
9 the measures is assessed by experts as being low.
Bulgaria e Comparison with Germany is difficult dueductural differences.
« Policy measures in Finland have a high level of ambition where energy efficiency is conce
Finland but further examination is not advisable as the provision of heating is based primarily on ¢
heating and CHP plantshich is already covered by the case study for Sweden.
Greece * Reduction in emissions primarily due to teeonomic crisis
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Country Unique aspects

* Reduction in emissions primarily due to teeonomic crisis

Croatia L ) . e

e Climatic factors make comparison with Germany difficult.

* Reduction in emissions primarily due to teeonomic crisis
Portugal o . ) .

e Climatic factors make a comparison with Germany difficult.
Slovenia e Comparison with Germany is difficult duedwuctural differences

e Comparison with Germany is difficult duedwuctural differences
Hungary * Relatively low progress with regard to energy efficiency measures. Hungary is also expec
fail to meet its Nearly Zero Energy Buildings (NZEB) target.

5.3 Selected instruments in the buding sector

In the building sector, theountries listed irError! Reference source not foundgwith the exception of Latvia
and Czech Republic) exhibited favourable sespmcific emissions trends, which among other things, is
attributable to the policy instruments listed in the foWing sections. Furthermore, Latvia and the Czech
Republic were consulted as they had interesting policy approaches to emission reductions.

The Swedish G@ax also had a significant influence on the building sector. It will be introduced in section 5.3.6
as a crossector instrument.The crosssectoral instrument Sustainable Energy Financing Facility in Slovakia is
presented below as it has contributed to investments mainly in the building sector.

5.3.1 Denmark: Energy Performance Certificate Database

The publicly accessible energy performance certificate database in Denmark contributed to increasing
awareness for energy efficiency in the building sector.

In Denmark, energy performance certificate (EPC) databases have been publiciyie
online since 1997. In 2006, they were adapted to comply with the requirements of the
EU Energy Performance of Buildings (EPBD) Directive. Denmark was one of the first E
countries to introduce a central EPC database.

Brief description

The completdEPCs and other information are publicly accessible on the website. The
reviewed regularly and automatically uploaded to the system. The scope, quality
The concept accessibility of the Danish EPC database makes it possible for the relevant stakeho
access and use a wealth of information, fostering an awareness for and contributi
energy savings.

Effects To date, around a third of the entire Danish residential building stock has been added
database. The comprehensive information in theade@se allows e.g. the effectiveness

8 SourcesThomsen, 2014;0ga, 2012BPIE, 2014
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policy instruments enabling a shift to near zero energy buildings (NZEB) to be as:
Furthermore, public awareness for energy efficiency in the building sector is heighten
that there is a proven relationghbibetween the energy certificates and real estate price
Denmark.

Due to strict data privacy regulations, access to the German EPC database, which t
been in place since the 2014 Energy Saving Ordinance @By, remains restricted t
certification experts and the respective state authorities. It only contains metadata

Transferability to hence no details on the energglated characteristics of the buildings.

German
4 However, aggregated data can be published, and building owsarsalso consent to th

publication of their data for selected stakeholders. Denmark's EPC database could s
a role model for Germany in this case.

5.3.2 France: Tax crediffor energy transition®

Apart from the CO2 tax, the tax credit for energy trawsitis one of the most significant climate protection
measures in the French building sector.

The Tax credit for energy transition (CITE) has been available since 2005 and was s
Brief description in 2015. With CITE, 30% of expenditures for certadasures for improving energy efficien
in residential buildings can be deducted from income taxes.

Among other things, the tax credit can be used to pay for boilers with high energy effic
thermal insulation work, heating regulatiasevices, heat pumps, or charging stations
electric vehicles, and is limited to EUR 8,000 per person, EUR 16,000 for a couple, ¢
400 for each additional person.

The concept The goal of this regulation is to create incentives for building owners to carryrange
efficiency measures in their buildings. At the same time, efficient new technologie
reducing energy consumption are also to be subsidised to expedite the proliferati
higher performance standards. To ensure that the regulation remains efée¢he funding
criteria are revised on a regular basis.

Between 2005 and 2011, more than six million of the 34 million principal residenc
France benefited from CITE on at least one occasion. The costs of preventing one t
CO2 with theax credit are estimated at EUR 80 to 90.

Currently, the KfW funding program "Energfficient construction and renovation” i
Germany already offers financial incentives for enegfficient renovation. The use of othe
suppot programs of the Federal Government for the same measure or the same cc
currently not permitted. The current coalition agreement contains a reference to
depreciation. In terms of implementation, the shared financing competences betwee
Fedeal Government and the Lander is a factor that should be considered or may
transferability more difficult.

Transferability to
Germany

19 SourceslEA, 20160JNFCCC, 2018¢nat, 2017Erneuerbare Energien, 2015
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5.3.3 Ireland: Building Energy Rating&°

Compared to Germany, the Building Energy Ratings in Ireland comprise additional components that can
contributeto increasing the incentives for investments in energy efficiency measures.

Building Energy Ratings were introduced in Ireland in 2010. This assessment
Brief description resembles the welknown energy label for devices with a classification frota &, but has
a number of unique, innovative factors.

Buildings with an A label are characterised by low energy consumption for heatin
provision of hot water, ventilation, and illumination. One unique feature of the ratings
the intermediary levels. For example, it subcategorises A into Al, A2, and A3. This ma
label clear, understandable, and hence conswinendly. Attached to the certificate is &
expert opinion which informs building owners about recommended energy effigi
measures for increasing energy efficiency. This report is particularly helpful for bt
owners who have just purchased a building or plan to renovate one. A publicly acct
database lists residential buildings that have already been certifieid. database not onl
provides quality control and market transparency for buyers and interested parties, bu
facilitates the collection of statistical data.

The concept

The publication of energy requirements certificates in the database is also an inno
step.

The rating provides effective incentives for investments in energy efficiency mea:
Effects According to one study, buyers of homes in Ireland are willing to pay up to 10% mc
buildings with a good energy rating.

The instrument is partially applicable in Germany. For one, such a system would allc
bar indicator on the German energy certificate with its current nine categories to be di
up into additional subcategories.

Transferability to

Germany However, it should be mentioned that dde strict data privacy regulations, access to 1

German database remains restricted to certification experts and the respective
authorities. Furthermore, it only contains metadata, and no details on the ermigyed
performance of the buildings.

5.3.4 Latvia: Baltic Energy Efficiency Facility

. o The Baltic Energy Efficiency Facility (LABEEF) was established in 2016 and aims tc
Brief description . . . .
the rate of renovation of apartment buildings in Latvia.

LABEEF is a company that supports Energy Service Companies (ESCOs) irtehe
financing of renovations through energy performance contracting. Energy perforrr
contracting is a financing model in which the initial investments are refinanced Hgrige
term savings in energy costs. The contract between the renovating ESCOs and the
will be forfeited by a third party, meaning taken over. LABEEF enables large fir
institutions to audit this financial product (due diligence) by building bdaszs on building

The concept

2 SourcesESRI, 2013; SEAI, 2017
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inventory and standardizing processes and quality audits, so that they can be won o
smaltscale investments of this kind.

Since 2016, LABEEF has renovated 15 large apartment buildings. In total, Latvia has ¢
stockof 39,000 multifamily homes in need of renovation, with more than 55 millio&

Effects which could be renovated by LABEEF. The renovation measures financed by LABEEF
up to 50% of energy used per2nThis corresponds to approximately B4/CQ per n per

year.

In the German context, energy performance contracting has mainly focused on
Transferability to buildings. The energy agencies of the federal states act as central interfaces.
Germany To increase the renovation rate in the private sectowai, LABEEF can serve as an exar
for multi-family houses.

5.3.5 Austria: Increase in the percentage of renewable energy for heatiflg

The increased use of renewable energy for heating, such as in Austria, can save additional emissions in the
building sector

Apart from the energy efficiency of buildings, the nature of the energy source use
heating is also of key importance for the GHG emissions from this sector. In A
renewable energy carriers account for around 30% of the olvpralision of heating an
cooling, which is almost double that of the EU average (16.7%).

Brief description

Private households receive financial support in the form of subsidies for biomass an
heating systems (construction of new systems or boiler replacements) from the fe
states and via the Climate and Energy Fund (Klinmal Energiefonds). This spgrt is
complemented by informational measures from the federal programme "Klimaaktiv'
"Climate Active") and other measures at the state level. The 2008 Heating and Coolin
Act (Warme und Kalteleitungsausbaugesetz) aims to reduce electri@ds for climate
control in buildings and to expand district heating grids based on industrial waste he:
renewable energy sources.

The concept

The funding measures are expected to save 590,000 tCO2e in 2020 and 1,320,000 t

Effects the year 2030.

In Germany, a market incentive programme by the Federal Ministry for Economic Affai
Energy (BMWi) has been in place since 2009 for the use of renewable energy in the
Transfer ability to and cooling market. As part of this programme, privateseholds, companies, and distric
Germany can submit funding applications for the construction of renewable energy installatior
heating or cooling. In particular, funding is granted for solar thermal installations,
pumps, or pellet boilers, as well dgetconstruction of heating grids and storage.

21 SourcesGermanFederal Environment Agency, 2016; Austrian Government, 2017

©2019 BEACON | Adghtsreserved. 39



©

BEACON ot NAVIGANT adelphi

5.3.6 Sweden:lnnovation clusters / Technology-oriented demand
bundling22

The technology procurement groups in Sweden contribute successfully to the proliferation of efficient
technologies in the building sector.

"Innovation clusters" (until 2016: technologyiented demand bundling or technolog
procurement groups) were introduced in Sweden in the late 1980s. In the early yeai
Bri ef description groups were explicitly geared towards the procurement of techne®de.g. refrigerators
windows). However, as they gained experience and new groups emerged, the scope
tasks continuously expanded to include enesfficient buildings.

In Sweden's building sector, networks for technolagienteddemand bundling (innovatio
clusters) promote innovative developments in the building sector by e.g. 1
demonstration projects to showcase actual savings. The members of the two I
The concept networks are owners of apartment buildings (BeBo) and industralgstate (BeLok). The
receive financial support from the Swedish Energy Agency, so they can share expe
and ideas and develop collaborative demonstration projects. Furthermore, the asso
research and development measures also receive funding.

According to the Swedish Energy Agency, these clusters are highly successful and
Effects combined annual energy savings of 0.06 TWh. The total energy consumption of Sw
building sector is approximately 160 TWh.

To date, there are no directly comparable networks in Germany for technetoigynted
Transferability to demand bundling in the building sector. Landlord and owner associations do discuss
Germany efficiency measures to some extent, but not on the same scale as in Sweden. Téu
similar projects in place, but they are usually supported by public policy and not the ov

5.3.7 Switzerland: The federal and cantonal buildings programme

In addition to the crossector CO2 tax (see chapter 5.3.6), the federal and cantonal buildiogepime is one
of the most important climate protection instruments in the Swiss building sector.

The federal and cantonal buildings programme was launched in 2010. Since then,
promoted the energyefficient refurbishment of buildigs as well as investments
renewable energy, the use of waste heat, and the optimisation of building technology
origins of the programme can be traced back to a parliamentary initiative from 200z
sought to remedy the lack of incentives for teaergyefficient refurbishment of renta
apartments in particular.

Brief description

The programme consists of two parts. Part A of the programme subsidises the refurbis
The concept of the building envelope according to harmonised national standards. For
implementation of this part of the programme, the federal government and the Confer

22 SourcesSwedish Energy Agency, 2008lysseeMure, 2017;Energy Efficiency Watch, 2013
2 SourcesBAFU, 201Bundesrat (Federal Council), 2016
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of Cantonal Energy Directors signed a programme agreement with a quantitative ou
target.

In part B of the programme, the federal government provides support in the for
contributions to the various cantonal funding programmes for the use of renenettrgy,
the utilisation of waste heat, and building technology.

The cantons must contribute at least half of the required funding from their own buc
Since 2010, a third of the proceeds from the,@Q in Switzerland are used for the buildi
programme.

Between 2010 and 2014, around one billion Swiss francs (EUR 860 million) in fundi
paid out to private households. The annual emissions reductions from the measures f
between 2010and 2014 amount to 600,000 tonnes of £@hich is equivalent to aroun
one third of the emissions reductions in the Swiss building sector during this perioc
funding efficiency (152 francs or EUR 140 per tonne ofvz® in fact better than initiall
expected. Also, where the refurbishment of building envelopes was concer
expectations were exceeded. In this case, tapping into the considerable potential of bt
envelope surfaces that had not yet been eneogpfimised, turned out to be a resouird
success.

By bringing about a transition from double to triple glazing, funding in the window seg
has contributed to a permanent change in the market.

The KfW subsidy programme “Eneiffficient Building and Refurbishmér
(Energieeffizient Bauen und Sanieren) already provides financial incentives for €
efficient refurbishment in Germany. A combination with other federal programmes fo
same measure, i.e. the same costs, is not currently permitted.

5.3.8 Slovakia:Energy Efficiency Facility SlovSEPRF

Brief description

The European Bank for Reconstruction and Development (EBRD) has been pro
special credit line (facility) to finance renewable energy projects and energy effic
measures in the Slovak RepabBince 2007. The focus for the use of the loans it
renewable energy and energy efficiency measures in industry and residential building

By providing a facility, the EBRD grants credit lines to local financial institutions to es
energy efficiency financing as a permanent business. Local financial institutions lei
funds to their clients (mainly small and meditgized enterprises and private customers)
encourage investment. Within the framework of SIovSEFF, three categompesjetts are
eligible: renewable energies (maximum project size: EUR 10 million), industrial ¢
efficiency (maximum project size: EUR 5 million) and energy efficiency projec
residential buildings (maximum project size: EUR 2.5 million).

By 2015, SlovSEFF supported more than 700 energy efficiency projects and rer
energy investment projects, with a cumulative investment of around EUR 200 milli
total. By 2014, these measures resulted in an estimated annual primary energy Seb@&
GWh. SlovSEFF | and I, which were launched in 2007 and 2010 respectively, regu
emissions in the Slovak Republic by 115,000 tonnes per year.

24 SourcesSlovSEFF, 2018; EBRD,
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Transferability to

Germany

With regard to transferability, it is doubtful that an instrument similar to the SlovSEFF f.
would lead to significant additional emission reductions in Germany, since a large ni
of similar financing instruments already exist and German banksrghy already have th
necessary capacity and liquidity. For EU member states with similar sectoral conditio
liquidity deficits in the banking sector; however, a facility similar to SlovSEFF coul
useful tool to promote energy efficiency anddige emissions in both the building a
industrial sectors.

5.3.9 Czech Republic: New Green in Savings (NGIiS) programme

Brief description

The concept

Effects

Transferability to

Germany

©2019 BEACON | Adghtsreserved.

The New Green in Savings (NGiS) programme was continued by the Czech Ministr
Environment in 2014 and runs unt?021. The program is managed by the St
Environmental Fund (SEF) and receives most of its financial resources from the Sa
emission allowances (SFZP, 2018).

The main objective of the program is to reduce greenhouse gas emissions throug
energysavings and the introduction of emissifniendly heat generation technologies.

The NGIS program comprises three funding areaS)(®r single and muifamily houses a:
well as public buildings:

A. Improvement of energy efficiency (espelgiahsulation measures)
B. Construction of very energy efficient buildings (up to passive house standard)
C. Efficient use of energy sources (e.g. regenerative heat producers)

The NGIS covers up to 50% (detached houses) or 30% (multiple dwellings)otékleddible
expenditure. Owners or builders of single and mfdtnily dwellings (both natural and leg
persons and since 2016 public buildings) are eligible (MURE, 2018).

The State Environmental Fund (SEF) will review applications for the preghenuntil the
end of the project (31 December 2021) or until funds are exhausted. The most fre
applicants are individuals (not entrepreneurs) (SEF, 2018).

The latest data from the State Environmental Fund for SiRglmily Housing show th
following effects (SEF, 2018, as of 10.09.2018):

Single: 75% of the applications have been accepted so far, which represents 65% of t
requested (around EUR 150 million), and most of the applications were for Area A (img
energy efficiency, 6%).

Multi-family houses: 67% of the applications have been accepted so far, which is 60%
total requested (about EUR 9 million), most of the applications were foased A (energy
efficiency improvement, 85%).

The NGIS program (204) is one ofie most efficient programs in the Czech Reput
Based on the experience of the program, savings of about 1 terajoule (TJ) can be a
with EUR 58,500 in funding (SEF, 2018).

The emissions reductions of the NGIS program (Z4are estimated to beraund 1
million tCO2e per year by 2020. The production efficiency is about 155 EUR/tCO2
2018).

Similar political instruments supporting areas comparable to that of the NGiS (renov
low-energy buildings, efficient héiag systems) already exist in Germany. Neverthel
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some experiences from the Czech program, such as a reduction of bureaucrar
administrative barriers can be transferred to the German programs.

The Czech NGIS program can serve as a model for MeBnders with an energy mix ar
remediation structures similar to that of the Czech Republic.

5.4 Summary

In the preceding section, various instruments were presented and examined more closely based on the
emissions and intensity trends achieved as well as other unique ssg#mific aspects such as interesting policy
instruments. Detailed factsheets were pared for the following instruments as they are assumed to be highly
transferable to Germany or other EU Member States. In the case of similar policy instruments (e.g. energy rating
for buildings in Ireland and building energy performance certificate dagalin Denmark), the instrument with

the greater learning effects was selected to be analysed further.

Denmark: Energy Performance Certificate Database
France: Tax credit for energy transition

Sweden: Innovation clusters / Technolegiyented demand bundtig

Slovakia: Energy Efficiency Facility SIovSEFF

=A =/ =4 =4 =

Czech Republic: New Green in Savings programme
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6 Detailed assessment of the industrial sector

6.1 Description of the industrial sector
B

The ESD sector Industry encompasses all
emissions that are generated in the energy
industry and manufacturing economy and not
covered by the ETS, as well as all emissions
that originate from the utilisation of
industrially manufactured products. These
source sectors generate approximately a sixth
of total ESD emissions in the EU.

4%

National reporting and classification of

= Small combustion plants Large combustion plants | emissions as part of the United Nations
Framework Convention on Climate Change
(UNFCCC) differ greatly from the repog of
Industrial processes the ETS. Hence, national ESD and ETS
percentages in the industrial sector cannot be
clearly distinguished from each other. During
the observation period (2062015), the
framework of the ETS also changed.
Furthermore, due to the optional exception the ETS for installations between 20 and 30 MW, there may be
minor differences amongst the Member States when distinguishing between ETS arfT8oimdustrial
installations.

= Product usage Diffuse emissions

Figure 6: Emissions in the industrial sector bysource type (2015)

In its calculations of emissions from the industrial sector, the EuropeamoBment Agency assumes for the
current scope of the ETS that, Hlile, 10% of emissions in the energy industry (both direct and diffuse
emissions), 29% of emissions from the combustion of fuels in the industrial sector, and 40% of process emissions
and enissions from product use, fall under the ESBecause of the varying emissions generated in these three
source sectors overall, approximately the same amount of ESD emissions can be attributed to each of the three
segments. The detailed composition of tamissions in the ESD sector Industry can be estimated based on these
assumptions via approximation.

Almost half of the emissions in the ESD sector Industry comedrnoali combustion installationsn the energy
and manufacturing industry that do not falhder the ETS due to their low capaéit{Error! Reference source

25 Emissions from product use comprise various gases which are released immediately or with a delay during the use of products.
Currently, they consist mainly ofgases which are stored in refrigeration units. In addition-gaBes, also subsumed undiigtterm are
a wide range of refinery products that are not used as fuel (solvents, paraffin, various lubricants, asphalt emissesw/eticas smaller
emissions sources such as the use of nitrous oxide in spray canisters and in medicine.

261n this @se, approximately 45% of Bide emissions are generated from the combustion of fuels in small combustion installations,
including norstationary sources in the construction industry, as well as approx. 5% as process emissions, such as in the electronics
industry and in smaller installations in the glass and ceramics industry.
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not found.). The other half of emissions consists of diffuse emissions that are released during energy generation
and transport, secondary gases (methane and nitrous oxide) from large installatiordotifiat under the ETS
for CQ, and emissions arising during product use, suchgasEs as coolants.

Upon closer examination of the emissions frpnoduct use it is clear that there are almost no purely national
policy measures that directly target redtions in this ESD sect8This is probably due to the fact that product
policies in the EU can only be regulated to a limited extent at the national Bifise emissiongrom the

energy industry (incl. those caused by outgassing, burning off, aaygbeation) are generated primarily during

the extraction of oil and gas, the mining of coal (above all in mines), and to a small extent in the refining,
transport, and storage of fuels. For Germany, the emissions are now significantly less relevant titherf&U
countries and are expected to decrease in significance even further after the closure of the last mine in Bottrop
(December 2018).

Based on these observations, it is clear that from a policy standpoint, measures that directly Sarajét
combustion installationsare the most interesting for further examination. This sector comprises humerous
small and medium enterprises (SMES), but also includes many large companies with a low energy intensity or a
high degree of electrification in their prodtion processes, such as in machine engineering or the automobile
industry. Among other things, emissions from small combustion installations can be reduced via more efficient
steam boiler installations, the use of GHéutral fuels, electrification, or iproved industrial processes.

6.2 Sectorspecific developments

6.2.1 Overview of sectorspecific developments

The emissions in the ESD sector Industry are estimated to have fallen by around 22% between 2005 and 2015.
Due to the effects of the economic and financial crisis, a particularly stark decrease in emissions was observed
in 2009, but the emissions in theer have continued to decrease since 2010. In Germany, however, the
sector's emissions fell by only 7% during the observation period, and a slight increase in emissions was observed
in 2015.

As described above, the challenge experienced in the ESDr $edtestry is that the available emissions data
make it difficult to distinguish between the installations relevant for the ESD sector and the larger installations
covered under the ETS. The data used to conduct a comparison of the economic developtinersector also

do not allow a distinction to be made between ETS and ESD installations. Hence, for an initial estimation of the
possible success of policy measures, the industrial sector was examined as a whole. In addition, as the only sub
sector of theindustry that falls almost completely within the ESD, the construction sector is considered
separately.

Furthermore, it should be noted that for the industrial sector, absolute emissions values are not particularly
meaningful due to structural changeadd-i ndustri ali sation effects, as well
on general economic development. Duethas, it is primarilyemissions intensitythat is used in this sector as

an indicator for climate policy progress, expressedeasssions peradded valuein the industrial sector

271n the "Policies and Measures Database" of the European Environment Agency (EEA), there are only a few measures whiabeare not
directly on EU legislation, among them an inntiwa programme for sustainable cooling in France.
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(I.LNACEgl15). In addition, theadded valuebased emission intensity in the construction sector (I.NAGEss
also considered.

©2019 BEACON | Ailghtsreserved. 46



BEACON e NAVIGANT adelphi

Table 9: Emissions trends and inénsities in the industrial sector.

BFeeéh emissions and intensity trends in the selected countresd: the five countries with the greatest reductions in absolute emissions as well as the relevant intensities.

EU-

Industry 26 > BE BG cZ

Emissions trend

Emissions 22% . 21%  -19%

Relevantintensities

Intensity of the

industrial

sector excl. 21% 22%  21% -18%  -29%  64% 2%  -15% -18%  -20% 8% % 41%  -37% 26% NA 4% -14%  -29% 9%  -32%  -26%
construction

(I.NACEghs)

11% -8%

1% -14% -22%  -31%  -34% -32% -34% 5% 1% 23%  -25% -21% -13%  -14% 4% -5% -18%  -35%  -28% . -20%

-8% 3% -18%

Intensity of
construction
sector
(I.NACE.&Gs)

11% 56% -30% 5% 3% 59% -12%  -36% 8% 69% 24% 4% -18%  -21%  19% N/A -5% 9% -55% 4% 32% -28% 8% 0% -22%

28 Emissions: Eurostat [env_air_gge], CRF 1.A.1, 1.B and 1.C for 10%, CRF 1.A.2 for 29% and CRF 2 for 40%, uniforiintia@pésatetive source categories to the Member States. The subdivision edtinee
categories cannot be mirrored with economic data, hence a comparison of the total emissions incl. ETS: |.NACE.I|: Cdrafgdedoratuef the industrial sector except for the construction sector in total,
concatenated[env_ac_aeint_r2], narongruction sectors added. I.NACE.C: Comparison of the emissions of the construction sector according to [env_ac_aeirtheZjonithtenatechdded valualata of the

construction sector (as above).
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In Norway, Switzerland, as well as in all Member States with the exception of Latvédysthiete emissionsn

the sector decreased during the observation period, in Romania even by 35% and in Denmark Byr8@% (
Reference source not foundl. Theemissions intensity for the industrial sectaaso fell significantly in most
countries. However, the intensity increased in Cyprus, the Netherlands, and Norwagmigsgons intendy in

the construction sectoywhich includes nostationary sources and is generally completely covered by the ESD,
increased dramatically in many countries as a consequence of the production slump in the sector due to the
economic crisis from 2008 onwadeven rising by more than 50% in Bulgaria, Ireland, and Italy. In Poland, on
the other hand, the intensity dropped by more than 50%.

6.2.2 Selection of countrysector combinations

Based on the development of these key indicatbesid their relevance with regd to Germany, the following
countries will be examined more closely in the ESD sector IndBelgium Denmark France Sweden
Slovakia and theUK A detailed justification of the selection can be found in the following tables.

Table 10: Country-sector combinations examined in the ESD sector Industry

Country Unique aspects

« High reduction in emissions and emissions intensity except in the construction industry.

Belgium
e Use of primarilywoluntary agreements with the industriasectorto achieve emissions reduction
« Highest reduction in emissions and emissions intensity except in the construction industry an
European countries.
Denmark
« Unlike Germany, which utilises financial incentives to promote climate protection in the indt
sector, there arerosssector energy efficiency obligations Denmark.
« High reduction in emissions and emissions intensity except in the constamcindustry.
France
e The sector is in part covered by the comparatiebh CQtax.
e Medium reduction in emissions and emissions intensity except in the construction industry.
Sweden * A veryhigh CQtax also covers a portion of industrial installations that do not fall under the
The processing industry outside of the ETS pays 30% of the general energy tax for fuels
industrial production processes.
* Medium reduction in emissions agesult of a classic structural transition to sectors with a hic
added value and lower consumption of fossil fuels.
Slovakia

« In Slovakia, policy instruments for reducing greenhouse gases targeting the industrial sec
be attributed primarily to asuccessfuimplementation of EU legislatiocompared to other ELl
countries.

29|n order to prevent the trend from being caused abovebglindustrial segments under the ETS, a comparison of the development in the
sub-sectors was made.
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Country Unique aspects

* High reduction in emissions and emissions intensity except in the construction industry.

UK « Industrial companies can enter intdlimate Change Agreemengpecifying voluntary emissior

reductions with the British Environment Agency.

The following countries were not chosen for further analysis even though some of them achieved emissions
and/or intensity reductions because it was not possible to clearly attribute the emissions trends to
corresponding policy instruments and/or compar@lilwith Germany is limited. Also, there were difficulties
distinguishing ETS emissions in the industrial sector in these countries.

Table 11: Countries not chosen in the industrial sector despite reductions in emissions and/or iehsity

Country Unique aspects

» Slight reduction in absolute emissions while maintainivgiy high emissions intensitgf the

Estonia . . .
sector (four times higher than in Germany).

Ireland » Distorted statistics.

» Significant reduction iemissions although the industry has experienced good economic
development.
e Thehigh reduction in emissiong the industrial sector for the period 2005 (as well as 2008
Lithuania 15), however, is primarilgue to two mutually linked joint implementation projectsin
Germany, there were similar projects in the former East German states; however, since 2(
the relevant process emissions fall under the ETS framework.
* Few industryrelated policy instrumentdor reducing greenhouse gases.

» Significantreduction in emissions intensities in the industrial sector, but particularly in sectc
under the current ETS framework

Luxembour . S L . . .
9 e The perceptible reduction in final energy consumption in the industrial sector is related
primarily to reductions in the ETS sector.
Poland » Slight reduction in emissions while maintainingeay high emissions intensitgf the sector
(more than three times higher than Germany).
Romania » Emissions reductionkave been achieved primarily in ti&'S sector
* Emissions intensitidsave decreased significantly since 1990, apart from a peackin i 2005
2007.
Slovenia e Thereduction in emissionsince 2005 is primarily due to the 2068onomic crisiswhich above

all, led to a decrease in production in the heavy industries, meaning it showtriimited to
the ETS instead of the ESD se¥tor

30 (Government of Slovenia, 2018)
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6.3 Selected instruments in the industrial sector

For the ESD sector Industry, the countries listed in Table 10, which exhibited-aerege sectespecific

emissions trends as well as significant policy instruments with a particular relevance with regard to Germany

and other Member States, were seledteHowever, it should be taken into account that the measures listed
below also affect emissions in the ETS sector to some extent.

6.3.1 Belgium: Taxdeduction for energy saving§!

The corporate tax deduction for energy savings is one of the most significanuresder increasing energy
efficiency in Belgium's industrial sector.

Brief description

The concept

Effects

Transferability to
Germany

In order to promote increased energy efficiency in the industrial sector, compani
Belgium can deduct their investments in energy efficiency measures from thentthew
earnings. The tax deduction for energy savings was introduced in 1992 and has inc
since. Since 2015, the omdf tax deduction amounts to 13.5%.

Via tax breaks, industrial companies in the ESD and ETS sector have inceritivesttm
energy efficiency measures. If corporate profits are not sufficiently high to take
advantage of the tax deduction, the deduction can also be applied in the following ye:i

For 2018, savings of 710,000 #&Q@re predicted, aignificant annual emissions reductit
in the Belgian context. However, it should also be noted that the emissions are, in pai
saved in the ETS sector.

Tax breaks could, where applicable, be combined with existing fiesdisidy instrument:
of the KfW and other federal funding guidelines.

6.3.2 Denmark: Energy efficiency obligation§2

The energy efficiency commitment system in Denmark is a good example of an effectivseammsspolicy

instrument that has been able to talk@most full advantage of the technical and economic potential for energy

efficiency in the industrial sector as well.

Brief description

Denmark utilises energy efficiency commitments with companies from the energy sec
order to achieve the target ahe EU's Energy Efficiency Directive, which specifies a
reduction in primary and end energy consumption by 2020. The programme builds ¢
dialogue between organisations from the government and the sector, which has e:
since the 1990s and is veeimed by companies in particular because of the ample
determination opportunities the scheme offers as compared to the normal legisl
process. In its current form, the obligations system has existed since 2012. The ob
companies carry out engy efficiency measures at the end customer either themselve
via commissioned third parties. The savings achieved are credited towards the goal.

31 Sources: Deloitte, 2017; ICEDD, 2017

32 Sources: ENSPOL, 2015; Bertoldi, Castellazzi, Oikonomou, & Fawcett, 2015; BigEE, 2018
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In an initial step, the Danish Energy Agency (DEA) compiles a proposal for the ob
basedon an assessment of the current market situation and technological developrr
The general political framework and the targets are defined by the government aft
agreement regarding the obligation has been established in parliament. The targe
defined both for the electricity and the gas sector and are proportional to the ave
The concept market share of the electricity or gas supply in the three preceding years. In Denmark
gas companies, six oil companies, 74 electricity companies, and 417ttdisating
companies participate in the obligations programme. With a few exceptions, all techno
can be utilised for energy savings, but there are exceptions for technologies for whi
additionality of measures is assessed as low. The energyieeffy commitments ar
financed by end consumers via their energy bills.

Experiences from Denmark show that the industrial sector can realise energy savin
highly costeffective manner. The efficiency obligations address industries in ethEfT <
and nonETS sectors. Furthermore, weighting factors are used in Denmark in order 1
implement measures with a long lifetime.

Effects

The impact of an energy efficiency commitment depends in particular on the numk
comparies that have committed to it as well as the overall target. While Germany curr
fulfils the obligations of the Energy Efficiency Directive exclusively via alternative
measures and has a range of energy efficiency measures, an energy effaemojtment
could also become part of this package of measures. However, an energy effi
commitment in Germany would need to be adapted to national actors and the exi
savings potential in various sectors.

Transferability to
Germany

6.3.3 Denmark: Initiative (Renewables for thendustry "33

The initiative "Renewables for the Industry” can be seen as a supplementary measure for policy instruments
with a focus on increasing energy efficiency in the industrial sector.

The initiative "Renewables for the Industry” ran from 2012 to 2016. The fund for pro\
Brief description industrial companies with subsidies for switching to renewable energy comprised a v
of 3.75 billion crowns (EUR 500 million).

Companies were abl® apply for subsidies for switching to the use of renewable en
(biomass, solar, or wind energy) or district heating instead of using fossil energy c
(coal, oil, or gas) in production processes. Investments in energy efficiency measure
alo eligible for subsidies.

Effects It is estimated that the initiative will save one million tonnes ot §€r year in the ETS ar
ESD sectors from 2020 onwards.

Transferability to The initiative is generally transferable to Germany. In Germdreretare already simile
Germany funding programmes by the KfW as well as other federal funding guidelines.

The concept

33 SourceDanish Ministry of Energy, Utilities and Climate, 2017
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6.3.4 Sweden:Energy audit subsidies for SME$

Via the subsidy system in Sweden and the audits it finances, energy consumption can also be reduced in SMEs.

Since 2010, SMEs with an energy consumption of at least 300 MWh per year can a
Brief description financial subsidies for energy audits. Agricultural enterprises with at least 100 farm ai
are also eligible for the subsidy.

Companies cahe reimbursed for up to 50% of their energy audit costs (max. 50,000 cr
or EUR 5,300) by the Swedish Energy Agency. In order to be eligible, the audit must
an energy mapping, proposed measures, and an energy plan. The implementation st
the measures will be reviewed after a few years.

The concept

An evaluation based on audits in the years 2010 to 2012 indicated that companies we
to reduce their energy requirements by approximately 20% through the audits.
corresponds to energy segs amounting to 237 kWh/EURwhich was spent as part o
programme.

Effects

In Germany, just like in other EU Member States, energy audits are mandated fol
companies. By promoting energy audits for SMEs, additional mitigation effects c
achieved. The Swedish approach is easily transferable and is already implementeght
Transferability to similar programmes for energy consultation and funding for SMEs in Germany, such
Germany SME Initiative Energiewende and Climate Protection and Energieberatung Mittelsta
Germany, up to 80% of consultation costs can be subsidised as part of trggdbeeatung
Mittelstand programme. Depending on energy costs, up to a maximum of EUR 6,
granted in funding. Hence, the learning effect for Germany is limited.

6.3.5 Sweden:: CQO tax3s

Due to its high price signal, Sweden's CO2 tax can be seeneatramely effective example of a cressctor
instrument that has a particular impact on the ESD sector Industry as well.

Sweden's C&lax was introduced in 1991 as part of a comprehensive tax reform whict
reformed energy taxes and ilevied on all fossil energy carriers. It is currently the n
drastic CQprice signal in the worldnd sets a price on energy emissions in the indust
building (heating) and transport sectors that are not covered under the EU's ETS.

Brief description

The CQ tax is levied together with other taxies on energy carriers. However, unlike
The concept general energy tax, it targets emissions instead of the energycarrier. The electricity s¢
exempt from the Cetax (but is als@lmost completelyemissionsfree).

The CQ@tax has contributed substantially to the almost complete decarbonisation of
Swedish heating sector and, despite a low tax rate, also had an influence on the inc
sector, above all via a strong reduction in emissions intensityeffect has also bee
recorded in road traffic, with an estimated emissions reduction of almost 10%.

Effects

34 SourcesSwedish Government, 201IEA, 2017
35 Sources: Andersson, 2017; Bohlin, 1998; Brannlund,drend& and Marklund, 2014; Scharin & Wallstrom, 2018
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A reform of taxes and levies in the energy sector would be possible in Germany anc
set a strong price signal for eg@anpared to Sweden, Germany is characterised by a hi
coatintensive electricity mix and the limited availability of {@pergy, such that othe
technological options would need to be incentivised in order to achieve compa
emissions reductions.

Transferability to

Germany

6.3.6 Slovakia: Grant programme for energy savings and the use of
renewable energy®

The grant programme for energy savings and the use of renewable energy can be viewed as a good example for
climate protection measures in the industrial sector in central and eagtenope.

As part of the European Regional Development Fund Operational Programme for S
for the phase 2002013, a grant programme for innovation and technology transfer as
as a grant programme for energy efficiency measurésdanndustrial sector in Slovakia we
launched. It involves the continuation and expansion of an existing grant programme
the previous Operational Programme. The programme continued to remain opera
even after the end of the programme phase.

Brief description

Above all, the programme finances investment measures with a focus on SMEs, b
finances measures in large companies. Measures eligible for financing include e.g. €
to biofuels or other forms of renewable energy, the constructiorhigfly efficient CHI
plants, and the modernisation of combustion installations.

The concept Companies are eligible for grants amounting to EUR 20,000 to 200,000 for small proje
grants amounting to EUR 60,000 to 2,000,000 for lsgpde projects. In the econdoally
stronger regions around Bratislava, the maximum grant amount is 40% of the costs
the remaining regions of Slovakia it is 50%. The annual funding volume for thel@&(
period was approximately EUR 9 million.

According to the Nationdtnergy Efficiency Action Plan, the programme resulted in sa
of around 590 TJ per year in the 262@16 period. Furthermore, according to an-axe
estimate, the share of renewable energy in the energy mix increased by 4.6 perce
points. A detagd quantification of C&savings due to the programme does not exist.

Effects

In Germany, there are similar funding programmes for investment measures in the ind
sector at the national and state levels. They are furtbategorised in much more dete
according to their scope (electricity efficiency, CHP, renewables etc.). They are gener:
Transferability to open to all technologies.

Germany The financing is provided in part by the EU. Likely because it is embedded in the Eu
Funds forRegional Development (ERDF), the funding amounts for investment meast
Slovakia may be higher than the EU would permit for Germany. Hence, the transferat
the instrument is limited.

36 SourcesSlovak Ministry of Economy, 2009; MURE, 2008
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6.3.7 UK:Climate Change Agreements

In addition to the energy effiency commitments in Denmark, the Climate Change Agreements in the United
Kingdom can be seen as another example of effective commitments for companies.

The Climate Change Agreements (CCAs) were introduced in 2001 in order to maial
competitiveness of companies that need to pay the Climate Change Levy (CCL) an
same time promote energy efficiency in the industry. The programme was revised ir
in order to simplify reporting and increase transparency in the programme.

Brief description

Energyintensive companies can enter into voluntary agreements on emissions redut
with the British Environment Agency in order to be granted a rebate on the CCL. /
period of two years in each case, the levy on electricity is reduced¥%ydhd by 65% fc
other fuels if the target is achieved.

The concept

In the first phase of the new CCA programme, the targets in mossaciiors were achieve
and comprehensive investments were made in energy efficiency measures. Be
January 2013 and Dember 2014, the emissions of participating companies reduce
approximately 12%.

Germany could utilise the UK's experience to consider indisgtegific agreements fc
example. For Germany, it could be relevant to compitiatabase for this purpose, whic
sets industryspecific consumption benchmarks for electricity and heat consumption.

Transferability to
Germany

6.3.8 Summary

Based on the emissions and intensity trends in the ESD sector Industry and after a comparison with the
development of suksectorsin the EU Member States, Norway, and Switzerland, various instruments were
examined moreclosely in section 5.3. Transferability to Germany was assessed as being high for the following
instruments:

1 Belgium: Tax deduction for energy savings

I UK: ClimateChange Agreements

1 Sweden: C&xax

1 Denmark: Energy Efficiency Obligations

It is conceivable to transfer instruments similar to those in section 6.3 to Germany, but for the more detailed
factsheets, only instruments were selected that could provide new iopeind go beyond the existing
instrument mix in Germany.

37 SourcesRicardo Energy & Environment, 2017; Environment Agency, 2015; European Commission, 2017
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7 Detailed assessment of the agricultural sector

7.1 Description of the agricultural sector

Emissions in the agricultural sector are generated e.g. by digestive processes in animals, the storagendf solid a
liquid manure, as well as heavily fertilised fields. Via these processes, methane, nitrous oxide, and to a smaller
extent ammonia, are released. The impact of methane and nitrous oxide emissions is significantly higher than
that of CQ emissions. Methaa and nitrous oxide are more potent greenhouse gases than carbon dioxide
(methane = 25 times, nitrous oxide = 298 tim@$BA, 2016)These emissions are generated along the entire
process chain of agricultural operations. Matte emissions are generated via the digestive processes of
ruminant animals as well as the storage and application of liquid and solid manure as fertiliser. Nitrous oxide
emissiongsare caused by the use of nitrogérased fertilisergUBA, 2017)Furthermore, the amount of emissions

is determined by breeding and cultivation methods.

Indirect emissions due to changed land use are not included in the GHG emissions of the agricultural sector; the
same applies for CQinks and forestry management processes, which are separately accounted for in the land
use sector. Emissions that can be traced back to the operation of agricultural machines or the heating and
ventilation of stalls are attributed to the energy sectoreall, the agricultural sector generates approximately

10% of GHG emissions H#lifle (UBA, 2017)In Germany, the emissions generated by agriculture in 2015
accounted for 7.4% of total emissions.

A large portion of GH@ducihg activities in the agricultural sector takes place via the implementation of EU
directives at national level. Furthermore, EU subsidies as part of the CorAgrisultural Policy (CAP) as well
as grants from the European Agricultural Fund for Rural Dpusdait (EAFRD) also play an important role.

4%

37%

15%

= Intestinal fermentation = Manure processing

Fertilizer inputs Other

Figure 7: Agricultural emissions according to source sector (2015)
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7.2 Sectorspecific developments

7.2.1 Overview of sectorspecific developments

The EWwide emissions from the agriculturalaer have fallen in the period between 2005 and 2015. The same
applies for the emissions intensity of the sector. In numerous countries, this is due to a reduction in livestock.
Furthermore, extensive increases in efficiency were achieved, via the marierffeeding of livestock, and the

more targeted use of fertilisers. After initial successes with emissions reduction, only minor successes in this
area were achieved in the past few years. In the German agricultural sector, both the overall emissieiis as

as the emissions intensity of the sector in the period observed increased.

For the agricultural sector, relevant intensities are more difficult to define compared to other sectors, as it is not
an energy sector in which the end product (mobility, heat) can easily be measured. Hencen) dalded value
will be used for calculatmintensity.

Because the definition of the agricultural sector for the purposeadifed values not identical to the ESD
definition, both data series will be presented. The following table contains values on the trends &osiblete
agricultural emisions (Em ES&s well as theabsolute emissions of the sectdsased on a slightly broader
definition of all energy and other emissions attributed to this sector (E.NAGE The first value specified here
is more meaningful with regard to the emissiotnends in the ESD sectégriculture; the largely congruent
second value increases our confidence that the intensity based on this value is meaningfamiShmns
intensity of the agricultural sector (I.NACE.s) is based on NACE Valuesaulded vale as well as emissions.

For the interpretation of the aforementioned values, additional context variables are of particular significance,
as they can be used to explain changes in emissions not induced by climate policy (e.g. emgilssiansactivity

shifts within the agricultural sector from animal husbandry to crop cultivation or vice versa; structural shifts
away from agriculture, but also a significant expansion of agricultural activities in a number of Membe). States
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Table 12: Emissions trends and intensities in the agricultural sector

BFe8éh emissions and intensity trends in the selected countrbesd: the five countries with the greatest reductions in absolute emissions as well as the relevant intensities.

Agriculture 38

Emissions trend

Agricultural (emission:
Em ESp

-1% -3% 20% 3% 6% 18% 0% 1% -4% -16% -10%  22% 4% % 10% -12% 1% 0% 0% -9% 2% 0% -3% -1% 0%

(E.NACEshs)

Relevant intensities

Intensity  of  the
agricultural sector 0% 4% 22%  -16% 50%  -30% 2%  -31% 2% 32% 21%  -23% -12% -14% 42%  N/A 4% 1% 2% 5% 6%  -18% 43%
(I.NACEdss)

4% N/A

Emissions  of  the
agricultural sector -1% 1% 9% 2% 4% 0% 2% 21% 4% -14% 8%  17% 4% 3% 12%  -18% 2% 5% 1% 1% 0% 0% 3% 0% N/A

38 ESD emissions: Eurostat [env_air_gge], CR&2lb E.NACE.L: Overall emissions of the economic sector Agriculture and Hunting (NACE A01) in all source categorigmbasedainah_r2] in the period
20082015. I.NACE.L: [env_ac_aeint_r2]
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Between the Member States, there are comparatively large differencabsolute emissions reductionas a

result of drastically different starting pointEror! Reference source not found.For example, the emissions of

the sector increased by 20% between 2005 and 2015 in Bulgaria, while they fell by 8% in Italy. Emissions
reductions with a parallel reduction amissions intasity are observed only in a very small number of countries.
Denmark achieved the greatest success in this regardt reduced its overall emissions by 5% while
simultaneously reducing intensity by 27%. The most significant reduction in GHG intensiéyagritultural

sector was observed for Greece, with a reduction of 31%. On the other hand, this intensity increased by 50% in
Germany during the observation period.

7.2.2 Selection of countrysector combinations

Based on the key indicators described, the sigaifte of the agricultural sectors in the individual countries, as
well as comparability with Germany, the following countries will be subjected to more detailed analysis: the
Netherlands, Denmark, Finland, Italy, Fran@ad theUK

Table 13: Recommended countrysector combinations in the agricultural sector

Country Unique aspects

« Significant emissions reductionsere achieveaver the past few years.

Denmark + Denmark is one of the few countries in which a reduction in emissions is not due primarilyto a ¢

livestock population, which makes it a particularteresting case study

» High reduction in the emissions intensityf the agricultural sector.

« Despite marginally positive economic development in the sector, GHG emissions were r
Finland slightly.

e The lower use of nitrogebased fertilisers and improved fertiliser processing can be traced ba
policy measures.

* Already low emissions intensity continues to decline.

* Lower overall emissions in the sector. The two most emissitiesisive subsectors have alread

Nethedands . .
reached their reduction targets for 2020.
« Agricultural sector is responsible for a large portidrerports and overall economic performance
e Structurally, France troadly comparable to Germany
France
* A significant reduction in the GHG intensity of the agricultural sector has been achieved.
< In ltaly, the agricultural sector plays a comat@rely important role in the overall economy, and
almost 2.3% of GDP, accounts for a significantly higher percentage of the economy than in G
Although this limits comparability with the German agricultural sector, it constitutes an intere
Italy case from the policy perspective.

« Significant emissions reductionas well as aeduction in the GHG intensitpf the sector were
achieved.
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Country Unique aspects

« With regard to the percentage of the economy and structural characteristics, the Wighly
comparable toGermany and also offers interesting policy measures for reducing emissions i

agricultural sector.
UK

* In both countries, the agricultural sector accounts for approximately 0.6% of the GDP.

« Both the intensity as well as overall emissions decreased imtgears.

Despite lower emissions or reduced GHG intensities in the agricultural sector, the counErexirReference
source not found.were not chosen for further analysis. The reduction effects in these countries cannot be
attributed to targeted policy interventions and are therefore of little relevance in terms of traabfkty to
Germany.

Table 14: Countries not chosen in the agricultural sector despite having achieved emissions and/or intensity
reductions

Country Unique aspects

» Emissions in the agricultural sector in Greece have indeed fallen starkly since 1990. How:
this is not due to political measures and instruments, but instead primarily to lower grounc
based nitrogen emissions as a resulaafecline in the use of nibgenbased fertilisers causec
by price increase8®

Greece » All other significant parameters with regard to agricultural emissions (livestock population,
production, etc.) do not show any significant changes.

* In addition, the economic performance of the agricultural sector continues to be below the
2005.

* The agricultural sector in Luxembourg is very small and has little significance for the econ
performance and overall emissions of the country.

Luxembourg . Luxembourg'§ agricyltural sector hase .of the highe§t emissions intensities_ BAdde.
Although this intensy has decreased slightly, it continues to be at a very high level and do
not follow a constant decreasing trend.

» Furthermore, the overall emissions of the sector have increased slightly.

* The slight decrease in overall emissions in the Swedjsleultural sector cannot be attributed
to targeted political interventions but is instead due in large part te@aonomic downturn in
the agricultural sector

Sweden

* This is not a trend that was desired and induced by policies, but instead a decreasetbrouc
about byhigh production costsn Sweden as well as growing international competition,
thereby making it harder for Swedish agricultural products to stay competitive in the mark

39 Greek Ministry of Environment and Energy, 2018

40 Govenment of Sweden, 2016
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7.3 Selected instruments in the agricultural sector

Based on the selectedountries in Table 13 with abowaverage emissions reductions in this sector, various
successful policy instruments an identified for the agricultural sector. These instruments have contributed
significantly to GHG reductions. Furthermore, the selectsttuments contain various approaches for reducing
emissions in the agricultural sector.

7.3.1 Denmark: Reduction of ammonia emissiori$

In the Danish agricultural sector, stark reductions in emissions have been achieved since 1990. The regulation of
ammonia emisions is a successful example for a policy intervention that has led to a perceptible reduction in
emissions by the agricultural sector. Denmark's very low GHG intensity in agriculture is due to a combination of
various measures.

Regulatory instrument for reducing the GHG emissions in Denmark generated t

Brief description . .
evaporation of ammonia.

The emission of ammonia stimulates nitrous oxide emissions. Reducing ammonia emr
therefore leads to a reduction in nitrous oxiéeissions.

The regulation of these emissions encompasses various regulations for handling liqt
solid manure to reduce the resulting emissions, including:
1 Optimising the handling of solid and liquid manure in stalls for cattle, pigs
poultry.

The concept

1 Reguations for covering storage facilities.

1 Prohibition on surface dispersal and reducing the time span between
application of liquid manure and working it into the soil.

I  Prohibition on ammonia treatments for straw.

The strict regulation of holmmonia is handled in Denmark leads to a reduction in the
of liqguid manure on fields and other processes which release ammonia. An evaluation
Action Plan reached the conclusion that the measures implemented have led to an ¢
reduction of 34000 tCQe in nitrous oxides. The greatest effect was achieved by the red
exposure time of distributed liquid manure.

If a similar instrument were to be applied in Germany, there would be a comparativel
Transferability to conflict potental, as strict regulations would result in costs and the limitation of choice
Germany stakeholders in the agricultural industry. This potential for conflict already became cl
Denmark and would have a similar effect if transferred to Germany.

4t SourcesEionet, no date; Danish Ministry of Energy, Utilities and Climate, 2017
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7.3.2 Denmark: Action Plan for the Aquatic Environment Il and the
resulting Agreement on Green Growtf?

Since the first Action Plan for the Aquatic Environment was agreed upon, significant emissions reductions have
been achieved in the area of fertiliser use. The acptans contain a wide range of measures and have been
revised based on the resulting experience. This makes them particularly interesting instruments for which
interpretations about their effectiveness and further development can be made.

During the period from 199Q010, three "Action Plans for the Aquatic Environment" w
implemented in Denmark to reduce nitrate pollution in bodies of water. These compri
combination of economic and regulatory measures. The thgtion Plan (20042015) gave
rise to the Agreement on Green Growth for the agricultural sector.

Brief description

A series of specifications and regulations were implemented via these Action Plans
Aquatic Environment. Among other things, these aim to improve the usigwél manure
as well as implement stricter regulation of fertiliser use. The action plans served to re
the behaviour of farmers in order to minimise the nutrient losses of the sector. In partic
specifications were laid down for the use of sjythe better use of liquid and solid manut

The concept = N o
as well as on minimum capacities for the storage of slurry and liquid manure.

The Agreement on Green Growth lays down clear specifications on the release of r
and phosphor into the aquatic environmenthe reduction of harmful pesticides, ar
support for the development of organic cultivation.

The effects achieved by the action plans include a reduction in the application of nitr
based fertilisers. As a result, nitrous oxide emissions weteaed by 30% during the peric
from 199062010.

Because an interim evaluation of the third Action Plan for the Agquatic Environment st
that the desired effects would not be achieved, the government introduced the Agree
on Green Growth, which is angansion of the Action Plan.

Effects

The overall effect of the three Action Plans on nitrous oxide emissions is estimated at ¢
2.2 MtCQe annually.

Regulation of the use of fertilisers has already been implemented in Germany v
Fertilisers Ordinance (Diingemittelverordnung). By enhancing this regulation, add
Transferability to effects could be achieved similar to those in Denmark.

Germany The greatest contribution of the Danish agricultural sector to GHG emissions comes fr

breeding of dairy ddle. This subsector plays an important role in Germany as well, s
that a high degree of effectiveness can be expected from similar measures.

42 SourcesThe Danish Environmental Protection Agency, 2009; Grantham Research Institute on Climate Change and Environment, 2017;
Danish Ministry oEnergy, Utilities and Climate, 2017
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7.3.3 France:Measures for the promotion of biemethane production3

How liquid and solid manure are handled in the future will play a significant factor in the further reduction of
greenhouse gases in the agricultural sector. The sustainable productionwfdiiane sector could contribute
to climate protection in a podite sense.

In France, there are multiple instruments for the promotion of agriculturatrbethane

Brief description . . L
P production and using it to generate electricity.

These measures consist of a combination of economic, informational, andimpdg
instruments for the reduction of carbon dioxide, methane, and nitrous oxide emissiol
2013, the energy performance plan for agricultural enterprises which had been in forc
then was replaced by the Plan for the Competitiveness and Adaptafidwgriculture (Plar
de compétitivité et d'adaptation des exploitations agricoles). It comprises various fu
instruments for agricultural biogas production, including for initial investments

guaranteed prices for electricity generated using-triethane. To supplement it, th
The concept "Nitrogen Biemethane Energy Plan" was adopted in 2014 to implement an optimisatit
the purchase price for electricity from biogas, as well as the simplification of administ
processes for the implementation of projedts anaerobic fermentation. The approach
embedded in agricultural development policy and does not focus solely on bioe
production. It is also aims to reduce emissions from waste and solid manure proces:
anaerobic fermentation and at optimigy nitrogen fertiliser production, while limiting th
use of food and energy crops such as corn.

Via the measures listed, increased production of renewable energy by the F
agricultural sector was achieved. Furthermore, improved processingiathane and &
general improvement in the handling of animal waste were also achieved. Estimated
reductions in emissions amount to: 0.28 Mt#&@n 2013, 0.53 MtC@ in 2015. Furthermore
expected annual future reductions are estimated at 1.38 M&I® 2020, 2.23 MtCg in
2025, and 3.08 MtC in 2030.

Effects

Thepromotion of renewable energy sources enjoys a high political and societal priol
Germany. Due to the high political relevance of generating renewable energyadous
sources, a comparatively high political and societal acceptance can be assumed, whic
facilitate the implementation of similar measures in Germany. The main potentic
transferability is in the reorientation of the sustainable developmautlicy in the
agricultural sector, although greater emphasis is placed on the processing of manu
slurry and the optimal use of minerals to reduce emissions in agriculture.

Transferability to
Germany

43 SourcesFrench Ministry for Agriculture and Food, 2014; Ministére de I'Ecologie, du Développement durable et de I'Energie, Ministere
de l'agriculture, de I'agroalimentaire et de la forét, 20E8ench Ministry for Ageulture and Food, 2014; Government of France, 2017;
Direction Générale de | ' Energie et du Climat, 2017
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7.3.4 Netherlands: Agrocovenantz Agreement for clean and efficient
agricultural sectors*

In the Netherlands, ambitious targets GHG emissions reduction in the agricultural sector were agreed upon and
have already been achieved. The Agrocovenant is a highly comprehensive framework agreement for this sector,
and its effectiveness has aftdy been proven.

The "Agrocovenant" of the Dutch agricultural sector provides the climate policy frame
for this sector. In 2008, the agricultural and gardening sector negotiated the agreemer
the government and agreed on var®uargets as well as measures and instruments
reducing emissions and increasing energy efficiency. If the GHG reduction targets i
achieved, regulatory measures are taken. Similar agreements are widespread in
politics.

Brief description

As partof this agreement, three key targets were agreed upon:

1 Avreduction of 3.581.5 MtCO2e in 2020 compared to 1990.

1  Avreduction of 4.0 to 6.0 MtCO2e in other greenhouse gases by 2020 compe
1990.

I An annual improvement of 2% in energy efficiency duringpéeod from 2011
The concept 2020

Pursuant to the target agreements, the agricultural industry is expected to implement
efficient measures to achieve them. For RG®2 emissions, this involves the proliferat
of good practices in management for the reductiofinitrogen input, for example GP
assisted precision agriculture, measures for feeding cattle that lower methane outp
well as measures for storing liquid manure that reduce methane emissions.

Via the measures listed, increased production rehewable energy by the Frenc
agricultural sector was achieved. Furthermore, improved processing of methane

general improvement in the handling of animal waste were also achieved. Estimated :
reductions in emissions amount to: 0.28 Mt@&@n 2013, 0.53 MtCé&e in 2015. Furthermore
expected annual future reductions are estimated at 1.38 M&Ci@ 2020, 2.23 MtC@ in
2025, and 3.08 MtC in 2030.

Thepromotion of renewable energy sources enjoys a high political souietal priority in
Germany. Due to the high political relevance of generating renewable energy from v
sources, a comparatively high political and societal acceptance can be assumed, whic
facilitate the implementation of similar measures irer@any. The main potential fc
transferability is in the reorientation of the sustainable development policy in
agricultural sector, although greater emphasis is placed on the processing of manu
slurry and the optimal use of minerals to reduceissions in agriculture.

Transferability to

Germany

44 SourcesNetherlands Enterprise Agency, 2018; Eionet, nodetteune, 2017; Ministry of Economic Affairs and Climate Policy, 2017
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7.3.5 Netherlands: Phosphate reduction plarg Emissions trading for
phosphate emission$>

Emissions trading for phosphate emissions is an innovative instrument for reducing GHG emissions in the
agricultural sector. It will only be postébto evaluate its effects in the coming years. Nonetheless, it is listed
here as an innovate instrument with a promising approach. The prescribed reductions in phosphate are expected
to achieve a GH@&ducing effect primarily by decreasing the livestodpmplation, thereby resulting in lower
methane and nitrous oxide emissions.

In early 2018, an emissions trading system for phosphate emissions was establishe:
Netherlands. Because the dairy cattle population saw rapid growth after the EU milk
Brief description was abolished, the associated emissions have increased. In order to rdueire hew
regulations for phosphate emissions were introduced, as they exceeded the EU lir
20152017.

The number of emissions certificates is based on the 2015 emissions level. Via the tre
certificates of phosphate emissions, esi@s can be reduced cesfficiently in situations
where this can be done for the lowest cost.

The concept

Because this instrument only entered into force in January 2018, it is hardly possi
Effects identify any effects at the moment. It is assumed that the number of dairy cows ii
country will be drastically reduced.

This instrumaet is an innovative approach for reducing emissions within the agricul
sector. To date, no similar instrument has been implemented in Germany. Because th
cattle sector is also responsible for a significant percentage of emissions in Gerl
agricul tur al sector, similar measures
emissions in Germany.

Transferability to
Germany

7.3.6 UK: Greenhouse Gas Action Plan for Agriculture in Engl&td

Despite being based on voluntary measures by the agricultural industry, the Greenhasigection Plan has
been able to achieve significant emissions reductions since 2011. The reductions achieved in the period from
2011 to 2016 are estimated at one million tonnes of CO2e.

An annual emissions savings target of 3 M@y D22 was defined for the Britis
agricultural sector. The decentralised administrations (Wales, Scotland, Northern Ir
and England) have each implemented their own voluntary initiatives for achieving
target. In this case, the Greenhouse Gas Acktem of the English agricultural indus
Brief description constitutes the most comprehensive catalogue of measures through which emis
reductions have already been achieved via a wide range of voluntary measures. Vo
agreements between the agricultural industryhe government, and in some cas
environmental protection organisations have a long history in England. The Action |
based on these collaborations.

45 SourcesGovernmat of the Netherlands, 2017; Government of the Netherlands, 2018

46 SourceCampaign for the Farmed Environment, 2015
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The Greenhouse Gas Action Plan is a voluntary initiative by 14 organisations
agricultural industry. The Action Plan was compiled and is being implemented by
organisations. Via established communication channels, information is disseminated
The concept modern production and cultivation methods that can increase operational effigiema
competitiveness while simultaneously reducing emissions. The measures contained
Action Plan encompass all areas of agricultural activities.

The effects achieved by the Action Plan include increased awareness of and attentic
to GHG effects among stakeholders in the agricultural sector. By 2016, the activities
Action Plan are estimated to have achieved an annual reduction of one million tonr
Effects CQe.

The implementation of a large number of individual measures in agrialkmterprises als¢
leads to an increase in efficiency and cost reductions for resources such as fertiliser. (
this results in a more widespread use of modern production methods.

The agricultural sectors in Germany daagland are highly comparable, which increases
transferability of the Greenhouse Gas Action Plan to the german context. A volt
agreement would also enjoy a higher level of acceptance among the stakeholders
agricultural industry than a regafiory instrument, as the resulting costs would

Transferability to comparatively low and usually preferred over economic or regulatory intervention.

Germany

One key difference when compared to Germany lies in the fact that the UK has signif
stricter statutory regulations ah regulatory limits regarding climate protection in tl
agricultural sector, as statutory regulations for national emissions reduction targets i
place in the UK.

7.4 Summary

The most widespread type of policy instruments for reducing GHG emissionsagribeltural sector are action
plans and voluntary agreements with the agricultural industry. Tighter regulation of various processes in
agricultural enterprises is also frequently implemented in this sector. Detailed factsheets were created for the
following instruments as their transferability to Germany was assessed as being high:

1 Denmark: Action Plans for the Aquatic Environment and Agreement on Green Growth

1 Denmark: Reduction of ammonia emissions

1 France: Measures for the promotion of bieethaneproduction

1 UK: Greenhouse Gas Action Plan for Agriculture in England

It would be conceivable to transfer similar instruments from section 7.3 to Germany, but for the detailed
factsheets only instruments were selected that could give new impetus and gmtieélye existing instrument
mix in Germany.
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8 Detailed assessment of the waste sector

8.1 Description of the waste sectors

Around 50% of waste generated in the EU is deposited in landfills. The greatest contribution to methane gas
avoidance is made by a reduatin the annual quantities deposited in landfills as well as the capturing and use
of landfill gases to generate energy. Already in the year 2014, almost no municipal waste was deposited in
landfills in Austria, Belgium, Denmark, Germany, the NetherlaNdsway, Sweden, and SwitzerlagHEA,

2016)

Using residual waste to supply energy contributes to climate protection if doing so replaces fossil fuels in energy
generation. In this case, however, the replacement effect fadlyjunder the ETS, i.e. emissions reductions due

to successful waste policies for climate protection may have an impact outside the ESD sector. Recycling, too,
can result in global savings on £#nissions via the reduced use of primary enefdBA, Klimaschutz in der
Abfallwirtschaft [Climate protection in waste management], 20Bajt because recycling requires energy, it can
increase emissions in the EU if it primarily replaces imports.

Due to the historically widespread gralence of emissions from deposition in landfills as well as methane gas
emissionsError! Reference source not founy.successful reduction policies in the waste sector Havased

above all on the reduction of methane gas emissions via reducing the use of landfills. With the now almost
complete abolition of the use of landfills in leading countries, additional policies are required for further emission
reductions: For onehie use of waste to generate energy can be optimiseda better waste separation (better
usability for energy generation) and by promoting combined heat and power generation as the most efficient
use of energy. Furthermore, avoiding waste can reduce @omisswhile the energy emissions associated with
recycling mostly fall under the EU ETS.

0%

3%

= Landfill waste
Biological waste treatment
Waste incineration
Wastewater treatment

= Other

Figure 8: Emissions from waste by source sector (2015)
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8.2 Sectorspecific developments

8.2.1 Overview of sectorspecific developments

Across Europe, waste emissions fell by 31% between 2005 andR0ddstat, 2017)In 2015, the waste sector

only accounted for 1.2% of total emissions in Germany. This means that greenhouse gas emissions fell by over
70% betveen 1990 and 2015, which corresponds to the highest relative reduction of the various qgiBés
Treibhausgag&missionen in Deutschland [Greenhouse gas emissions in Germany], 2813hown in the
following table, this is austained trend. Between 2005 and 2015, emissions inGeemanwaste sector
decreased by 47%. Hence, Germany plays a leading role in the waste sector. However, there is a huge
discrepancy between the trend in leading countries and the EU average. Besauissgons during energy
generation are attributed to the energy sector, waste emissions and the observed reductions consist largely of
methane emissions, which are released during the uncontrolled decomposition of waste in landfills.

The waste sector diérs from the other sectors in that no good is supplied, and hence trengdsolute
emissionsare generally more meaningful than in other sectors (see below). Other available indicators for this
sector include theemissions intensity per tonne of wast@.pTonne4l4). It expresses the amount of emissions
generated per tonne of waste and is therefore an indicator of how well emissions are avoided in various
countries through energy generatibhor recycling. However, it refers to the overall quantity of teas
generated, and hence only allows limited conclusions to be drawn about the handling of emissémssve
organic waste® Furthermore, the emissions intensity of the sector, measured byatteed valueof the waste
industry (I.LNACE.A85), can also based as an indicator.

47When used for energy generation, emissions are released, but they are attributed to the energy sector. Additionallyeials/ge
assumed that these emissions replace other (fossil) emissions.

“8Hence, a period of strong activity in the construction industry, for example, could influence these statistics if consivast®were to
make up a large portion of the weight of the wastet bre not responsible for emissions.
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Table 15: Emissions trends and intensities in the waste sector

€&h Emissions and intensity trends in the selected countries; bold: the five which achieved the gredtesions.

Waste49

Emissions trend

Emissions 31% 22%

28% -10%  -47%  -37%  -26% 6% -1% -20%  49% 24% 6% -3% -30% -17% -13% -18% -16% -17% 3% -34% 12% -24% -18%  -12%

Relevant intensities

Intensity per

tonne of waste  -20% A7% 58%  43% 51% -40% 6%  54% 49%  -23% 171% -29% 17%  -49% -18% 1%  31%  53% 34%  57%  117%  -23%  31%  -48% 47%  NIA
(I.pTonne.q)
Intensityof the
waste industry  -26% 26% 64%  25%  50% 32% 9%  63% 14% 8% 3%  17%  33% -12% 47% -16% 3%  N/A NA 0%  12%  -13%  -14%  -20% 12%  N/A
(I.NACE.é\s)
4 Emissions: Eurostat [env_air_gge], CRF 5 overall. I.pTonne: Development in the intensity of emissions per tonne of vedsteigehe period from 2004 to 2014 (comparison with [env_wasgéNACE.A:
[env_ac_aeint_r2], NACE EB39).
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In almost all Et28 Member States, a reduction can be observed between 2005 and 20dlasoiute GHG
emissionsgenerated by waste management activiti€&sror! Reference source not foungd.In the UK, this GHG
reduction had a value of up to 63%. In Germany and the selected countries, the emissions reduction was
between 40% and 50%, which clearly shows that emissions reduction was highly successful compared to other
sectors. In these leadincountries, themissions intensityper tonne of waste also fell dramatically, which points

to the fact that the reductions observed are systematic peilmjuced trends instead of random fluctuations.
Despite the largely positive trend, waste emissiariseéased in a number of Member States, e.g. in Croatia (HR)

by almost 50%, and in the Czech Republic by almost 30%.

8.2.2 Selection of countrysector combinations

Compared to other sectors where goods or services are provided, the waste sector is charactetiseddot

that the avoidance of waste is desirable under all circumstances. Hence, absolute emissions reductions are a
better indicator in this sector than in other sectors. Based on this criterion, Belgium, Austria, the Netherlands,
Sweden, and the UniteKingdom were selected for the analysis. Additionally, as countries with an ambitious
environmental policy and which were less impacted by the economic crisis, they have a high comparability to
Germany.

Table 16: Country-sector conbinations examined in the waste sector

Country Unique aspects

Belgium * Emissions reduction in waste sector comparable to Germany
Netherlands « Emissions reduction in waste sector comparable to Germany
Austria « Emissions reduction in waste sector comparabl&ermany

« Emissions reduction in waste sector comparable to Germany
Sweden « Environmental consciousness well above average

« Significant expansion of district heating in combination with wastenergy

UK ¢ Substantial emissions reduction in waste sector

When performing the selection, instruments for reducing landfill waste as well as for recycling were also not
considered due to the following reasons:

1 Landfill taxes or other measures for reducing landfill waste were, when utilised, highly successful, but
not very helpful with regard to additional emissions reductions in Germany, as the country's landfilling
rate is already below 5%. Hence, the greatest savings potential lies in the nature of waste processing
outside of landfills.

1 Recycling and recyclinglicies are ambivalent with regard to European emissions reductions, as the
emissions saved via greater material efficiency are balanced by the energy emissions associated with
recycling. For goods that are mainly imported, e.g. electrical products, ety may result
between the life cycle perspective (recycling lowers global emissions) and a perspective focused on
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national or European emissions reductions (recycling lowers European emissions only if energy
emissions are lower than the manufacturiamissions avoided). Furthermore, it is unclear as to what
degree recycling lowers ESD emissions, which depends not only on the balance of trade (see above) but
also the coverage of manufacturing emissions in the ETS. Due to this complexity, recyclieg @aic

not included in our proposals.

Furthermore, it should be noted that the emissions from using waste to generate energy, which is the most
important form of waste processing apart from recycling, count towards the energy sector. In this case,
dependng on the size of the installation, emissions saved from the replacement of fossil energy carriers fall
under the EU ETS. Hence, policies which optimise the use of waste to generate -energyby promoting
combined heat and power generatioR- may exerttheir emissiongeducing effects outside the ESD sector.
Despite this, they are considered here.

8.3 Selected instruments in the waste sector

The instruments selected represent two ends of a spectrum; on the one hand a successful example for
conventional was policy from one of the countries with the greatest reductions (UK landfill tax), and on the
other as an innovative instrument for turning the waste sector into an emissiengral to emissionsmegative

sector (wasteto-energy with CCS in Norway). Beaapstential for emissions reductions via additional landfill
avoidance is limited in the German waste sector, the nature of how waste is used for energy generation is of
great interest for emissions linked to waste. In this case, carbon capture has #atipbfor reducing emissions

even further.

8.3.1 Norway: Wasteto-energy with carbon capture and storage (CCS) in
Osloo

This policy has the potential of making waste combustion in Oslo emisseuteal or even emissionsegative.

The policyenvisioned in Oslo, which is also supported by the Norwegian government, cc
of combining the use of waste to generate energy with carbon capture and storage (C
Brief description successful test phase for this project has already been concluded. This procédsesait in
negative emissions. Even though it has not yet been implemented, it is an importan
study due to the goal of complete emissions neutrality.

Via the subsidies and/or regulations planned for in this policy, CCS would be introduc
The concept wasteto-energy installations, such that the combustion of waste for energy would res
negative emissions for biogenic materials and would be emissiental for other materials.

In addition to the emissions avoided via carbon capture, technological learning effects a
to be expected here, which would improve the cost efficiency and application of CCS an
therefore contribute to europearmnd global emissions reductions.

50 SourceStuen, 2016
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CCS is controversial in Germany and hence potentially difficult to enforce. At the sam
the benefits of the technology would be greater in Germany than in Norway, as compar:
lessclean energy is available.

Transferability to

Germany

8.3.2 UK: Landfill taxé?

In the UK, the landfill tax has contributed significantly to reducing the landfilling-rats well as the associated
methane emissions.

Introduced in the UK in 1996, the landfill tax ipr&ce instrument. It is a tax that increas
over time and is levied on a p&nne basis for biodegradable landfill waste. Between 2
Brief description and 2014, the tax rate was increased by 300%, from approx. GBP 25 to GBP 80 per-
landfill waste. This massivacrease within a short period of time facilitates the identificati
of the policy's effects, as other factors do not change as rapidly.

Equivalent to a CQax, the landfill tax provides an incentive to not only directly avoid wi
(higher material efficiency) but also dispose of waste in a different manner (e.g. use
generate energy). By changing relative prices, the tax incentivises alternatives to la
The concept Because the tax is levied on quantities of waste, it does not incentiviseethection of
emissions within landfills (unlike e.g. a£@€&x, which provides incentives for more efficie
coal combustion), rather the landfill t{Elliot, 20162017)provides incentives for avoidin
waste and using it toenerate energy or recycling it.

The landfilling rate has fallen dramatically, such that emissions in the waste sectol
Effects decreased by over 60%. The price escalation of the tax in the period examined indicat
it is probable that this policy instrument had a strong influence os tit@nd.

In general, the concept is transferable to Germany, and there is political acceptance f

Transferability to However, because Germany has also achieved high emissions reductions in the wast
Germany and the landfilling rate is alrely low, there is limited overall potential for achievi
additional emissions reductions.

8.4 Summary

The most widespread type of policy instruments for reducing GHG emissions in the waste sector are policies for
reducing the landfilling rate. In the leadimguntries, among them Germany, the disposal of waste in landfills

has become marginal, such that the potential of these policies for achieving additional emissions reductions is
limited. Recycling policies lead to global emissions reductions, but deeeesearily have an effect on emissions

in the ESD sector. The emissions resulting from the use of waste for energy generation as well as the assumed
savings in comparison to the combustion of fossil fuels are attributed to the energy sector. Hence,itims opt

for additional emissions reductions in the waste sector, other than waste avoidance policies, are limited for
Germany.

51 SourcesGov.uk, no datelliot, 20162017
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Due to the limited options for reduction as well as the limited possible learning experiences for Germany, the
applicability of meaures in the waste sector to Germany is assessed as being low.
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9 Summary

The federal government intends to adopt the first programme of measures for the 2050 Climate Action Plan by
the end of 2018. It will lay down specific measures for achieving the 2086ts defined in the Climate Action

Plan for the individual sectors. This overview paper contributes to the identification of suitable measures for
additional emissions reductions by examining successful climate protection efforts and/or instruments in n
ETS sectors (transport, buildings, industry, agriculture, and waste) from other EU Member States, Norway, and
Switzerland.

These sectors are responsible for around 60% oivflé GHG emissions. In most European countries, the
transport sector is the n@-ETS sector with the most GHG emissions. Around one third of ESD emisswidg EU
come from this sector. The building sector is responsible for a quarter-afifitemissions covered by the Effort
Sharing Decision. The agricultural sector and the aréd®edndustrial sector not covered by the ETS constitute
additional important sources of emissions.

From an Ekwide standpoint, it was possible to save emissions in allsE&Drs between 2005 and 2015, but in
numerous Member States the scope of the egsibns reductions could be increased to achieve national,
European, and international climate protection goals.

In order to contribute to this, the respective swhapters x.3 of chapters-B presented an overview of
particularly effective climate proteimn instruments. Instruments were selected from the various countries in
those national sectors that exhibited a reduction in absolute emissions, but also taking into account other
relevant indicators, in particular sectspecific emissions intensities.

Subsequently, instruments were identified for each sector that were assessed as having a high level of
transferability to Germany. For the policy measures summarisédrior! Reference source not foundetailed
factsheets have been created.

Table 17: Climate protection instruments with a high level of transferability to Germany

Sector Country Instrument

France Energy Transition for Green Growth Act
Crosssector Sweden Climate Act

UK Climate Change Act

France Bonusmalus system for vehicles

Norway Incentives for electric vehicles
Transport

Sweden Taxation of company vehicles

Switzerland Shifting goodsraffic onto the rails
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Instrument

Denmark Energy Performance Certificate Database
France Tax credit for energy transition
Latvia Baltic Energy Efficiency Facility (LABEEF)
Buildings .
Sweden Innovation clusters
Slovakia Sustainable Energy Financing FaciiipYSEFF)
Czech New Green in Savings programme (crssstor, focus on buildings)
Republic gs prog ' 9
Belgium Tax deduction for energy savings
Denmark Energy efficiency commitments (cressctor, focus on industry)
Industry
Sweden CQ tax (crosssector, focus on industry)
UK Climate Change Agreements
Denmark Action Plans for the Aquatic Environment and Agreement on Green Growth
Denmark Reduction of ammonia emissions
Agriculture
France Measures for the promotion of bimethaneproduction
UK Greenhouse Gas Action Plan for Agriculture in England
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