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ABBREVIATIONS
BEV

Battery electric vehicles

GDP

Gross domestic product

CCA

Climate Change Agreements

CCS

Carbon Capture and Storage

CCL

Climate Change Levy

CHP

Combined Heat and Power

ERDF

European Regional Development Fund

EAFRD

European Agricultural Fund for Rural Development

EPC

Energy Performance Certificates

ESD

Effort Sharing Decision

ESR

Effort Sharing Regulation

ETS

Emissions trading system

CAP

Common Agricultural Policy

KfW

Kreditanstalt für Wiederaufbau (German government-owned development bank)

SME

Small and medium-sized enterprises

NACE

Statistical Classification of Economic Activities in the European Community
(Nomenclature statistique des activités économiques dans la Communauté européenne)

NAPE

National Action Plan for Energy Efficiency

NZEB

Nearly zero energy buildings

PHEV

Plug-in hybrid vehicle

UBA

German Federal Environment Agency (Umweltbundesamt)

UNFCCC

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 community agreed on a clear minimum target: to keep
the average rise in temperature by the end of the century significantly below 2°C compared to preindustrial levels. In order to achieve the necessary and ambitious climate protection targets, profound
structural changes in the economy and society are necessary.
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 are to be
reduced by 80-95% by 2050. A central instrument for EU-wide emissions reduction is the European
Emissions Trading System (ETS). However, more than half of EU-wide GHG emissions, approximately
60%, are generated by sectors outside of the emissions trading system ("non-ETS sectors") (European
Commission, 2018). In particular, these emissions originate from the transport, building, and agricultural
sectors, with the exception of non-European air traffic and the release of CO2 emissions and carbon
storage via land use, land-use change and forestry (LULUCF) (Figure 1).

6%
17%
35%

17%

25%

Transport

Building

Agriculture

Smaller Industry

Waste

Figure 1: ESD emissions by sector (2015)

By 2020, GHG emissions in non-ETS 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 period 2013-2020 by dividing it among the individual Member States. In May 2018, the new "Effort
Sharing Regulation" (ESR) was adopted for the period 2021-2030. This regulation specifies national
reduction targets ranging from zero (for Bulgaria with the lowest gross domestic product (GDP) per
capita) to 40% (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.
While the 2020 climate targets for non-ETS 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 (Germany: -14% by 2020 compared to 2005). In the period leading up to 2030, Germany will therefore need
to undertake additional measures to achieve the Effort Sharing target of -38% compared to 2005, which
is significantly more ambitious than the target for 2020.
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Germany's next steps
The 2030 target specified in the ESR for Germany for the non-ETS sectors roughly corresponds to the
federal government's goal of reducing GHG emissions by at least 55% by 2030 compared to 1990. The
Climate Action Plan 2050 approved in November 2016 shows a path towards a largely GHG-neutral
Germany in 2050 and defines GHG abatement targets for each sector for 2030, while taking into account sector-specific circumstances. In 2018, the German 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 mitigation 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 non-ETS sectors. Among other things, these measures
will be examined 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 Member States in Europe.

1.3 Methodology
This overview paper identifies successful national climate protection instruments in the non-ETS sectors
across Europe (transport, buildings, agriculture, waste, industry). The authors collaborated closely with
the client to ensure that this report and the accompanying fact sheets generate practical results that
have direct applicability for the political process. 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 country
(chapter 2). Firstly, the ESD targets and expected target achievement 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 addition, the
influence of the economic crisis on emissions trends will be presented.
Step 2 – Overview of sector-specific developments (respective sub-chapter x.2.1 in the chapters 37). In addition, sector-specific emissions data will be analysed to identify countries that are particularly
successful in certain sectors even though they may only average modest emissions savings overall.
Sector-specific emissions data from 2005-2015 will be compared.
Step 3 – Selection of country-sector combinations (respective sub-chapter x.2.2 in the chapters 37). 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 – Sector-specific detailed examination of successful instruments in the selected countries (respective sub-chapter x.2.3 in the chapters 3-7). The selected country-sector combinations from
the previous step will then be examined in greater detail in order to enable an assessment of their
transferability to Germany.
This overview paper will be expanded by additional examples of climate protection instruments from
other EU Member States in autumn 2018 and subsequently published again.
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2 OVERVIEW OF REDUCTION EFFECTS FROM ALL COUNTRIES
2.1 ESD target achievement
With regard to 2015, the ESD targets were exceeded by all Member States with the exception of Malta
(Table 1). By 2020, 21 of the EU-28 are expected to fulfil or exceed the 2020 ESD targets. EU-wide, it
is estimated that the targets will be exceeded by an average of 7%. 1

Table 1: Overview of ESD target achievement 2
Light green: fulfilment or over fulfilment by up to 10%; green: over fulfilment of 10% or more; orange: over fulfilment with under-average economic
growth; red: under fulfilment.

Country

2015 ESD
target

2020 ESD
target

ESR target
2030

Target achievement
status in 2015

Target achievement projection
for 2020

(MtCO2e)

(MtCO2e)

(MtCO2e)

(Over/under fulfilment
in %)

(Over/under fulfilment in %)

Belgium (BE)

75.3

68.2

52.2

3%

-4%

Bulgaria (BG)

27.5

26.5

22.1

8%

18%

Denmark (DK)

35.0

32.1

24.5

7%

3%

Germany (DE)

459.1

410.9

296.2

3%

-4%

Estonia (EE)

6.3

6.0

4.7

3%

0%

Finland (FI)

30.8

28.5

20.7

3%

-1%

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%

-21%

304.2

291.0

224.1

10%

10%

20.0

19.3

16.2

22%

21%

9.4

10.0

8.0

4%

8%

13.7

15.2

12.1

3%

11%

Luxembourg (LU)

9.1

8.1

6.1

6%

-4%

Malta (MT)

1.2

1.2

0.9

-8%

-8%

118.4

107.4

81.8

15%

12%

Austria (AT)

51.5

47.8

36.4

4%

-3%

Poland (PL)

196.1

205.2

167.4

5%

7%

49.9

49.1

40.3

18%

18%

Italy (IT)
Croatia (HR)
Latvia (LV)
Lithuania (LT)

Netherlands (NL)

Portugal (PT)

1

Author's own calculations based on data from the European Environment Agency (EEA, 2017)

2

Based on data from the European Environment Agency (EEA, 2017) and the European Commission (European Commission, 2017). Germany's expected

target shortfall in the year 2020 is greater according to current estimates, as the total gap (ESD and ETS sectors) is 8% (BMU, 2018).
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Country

2015 ESD
target

2020 ESD
target

ESR target
2030

Target achievement
status in 2015

Target achievement projection
for 2020

(MtCO2e)

(MtCO2e)

(MtCO2e)

(Over/under fulfilment
in %)

(Over/under fulfilment in %)

Romania (RO)

79.3

89.8

74.0

6%

15%

Sweden (SE)

40.4

36.1

26.1

16%

18%

Slovakia (SK)

24.7

25.9

20.2

19%

22%

Slovenia (SI)

12.4

12.3

10.0

14%

13%

223.7

212.4

174.6

12%

11%

Czech Republic (CZ)

64.0

67.2

53.1

4%

8%

Hungary (HU)

52.6

52.8

44.6

21%

26%

349.7

350.9

263.2

7%

12%

5.9

4.0

3.2

32%

10%

2,749.0

2,618.2

2,019.1

8%

7%

Spain (ES)

United Kingdom (UK)
Cyprus (CY)
EU-28

In particular, central and eastern 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 order to adequately 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 2005 (Figure 2).

Bulgaria
Romania
Latvia
Lithuania
Poland
Slovakia
Estonia
Croatia
Hungary
Malta
Czech Republic
Slovenia
Portugal

-20%

-15%

-10%

-5%

ESD target
ESD-Ziel
2020
2020

0%

5%

10%

15%

20%

Projected target
achievement
Zielerreichung
2020
(Projektion)2020

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

Norway and Switzerland are no longer be considered here due to the absence of ESD targets for the
year 2020. By the year 2030, emissions in non-ETS sectors in Norway are to be reduced by 40% compared to 2005 according to proposals from the European Commission (Norwegian Government, 2017).
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This would mean that Norway, together with Sweden and Luxembourg, have 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 a long-term impact on emissions
trends, whereby the extent of the effects varied among 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,
Spain, Portugal, Italy, and Cyprus, Germany was also not affected by the subsequent Euro crisis.
Table 2 summarises economic development in Europe over the period 2005–2015 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 statistics 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, for example 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 caused by other 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 of the added value in the individual sectors reveals that economic development 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 measures and not
to 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 between the added value achieved in
the respective sector and the related, resulting emissions. However, these intensities do not always
pertain to economic development. Hence, in the case of GDP-related intensities, possible effects of
structural change must also be included in the analysis for crisis countries. This requires an examination
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.
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Table 2: Overview of structural data.
Red: negative development of economic indicators; green: the five which exhibited the most development in their economic indicators
EU28

BE

BG

CZ

DK

DE

EE

IE

GR

ES

FR

HR

IT

CY

LV

LT

LU

HU

MT

NL

AT

PL

PT

RO

SI

SK

FI

SE

UK

NO

CH

GDP

10%

13%

28%

23%

7%

15%

17%

47%

-19%

4%

9%

2%

-4%

4%

16%

28%

30%

9%

43%

11%

13%

46%

-1%

31%

11%

43%

4%

20%

13%

14%

21%

GDP per capita
Per capita consumption

7%

5%

38%

19%

2%

15%

21%

32%

-18%

-2%

3%

4%

-9%

-10%

32%

45%

6%

11%

30%

7%

7%

45%

0%

40%

8%

42%

0%

11%

4%

2%

9%

6%

5%

35%

11%

4%

11%

25%

-1%

-15%

-3%

6%

4%

-7%

-2%

33%

36%

2%

3%

13%

4%

5%

36%

0%

44%

6%

25%

8%

11%

2%

16%

6%

Structural data3
Key indicators

The cells marked in red each indicate negative economic development over the overall period 2005-15; i.e. that 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 distortions and in part to normal economic
developments (see above). Also, the demographic trends in the EU Member States, Norway, and Switzerland, which differ to a certain degree, also play a role.
In a number of countries, the population has grown significantly, while in others it declined.

3

All data, unless indicated otherwise: comparisons 2005-2015 (also in subsequent tables). Source: Eurostat. GDP: GDP per capita and per capita consumption: [nama_10_pc]. GDP: [nama_10_gdp]. 2010 served as the base year

for inflation adjustment in all cases.

©2018 Ecofys and adelphi

6

Overview of Emission Reductions and National Climate
Policies in the Non-ETS Sectors Across Europe

2.3 Reduction effects 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 ESD sector can always 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 in Figure 3.
The simplest — and from a climate policy standpoint always desirable — case are measures that lead
to direct emissions reductions in the ESD sector, e.g. the substitution of the fossil fuel diesel via biodiesel in the transport sector (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 use of district heating, emissions in ESD sectors are reduced, but —
depending on the underlying energy mix — potentially increase in ETS sectors (2). Conversely, activities that take place in the ESD sector and which potentially release emissions there, e.g. the production
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. These include,
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 of increased scarcity). 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 (mechanism 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, to non-European countries can reduce ESD emissions, while simultaneously
increasing global emissions (4).
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2. Reduction in the ESD sector through sector
coupling

1. Simple reduction in ESD sector

Rest
of the
world

Rest
of the
world

EU

EU
EU ETS

EU ETS

ESD

ESD

Example: Electrification of transport, district heating (> 20 MWe), which
replaces heat generation of private households (ESD).

Example: Replacement of diesel by biodiesel in the transport sector.

4. Reduction in the European ESD sector due to
relocation (Carbon Leakage)

3. Reduction in the ETS by an ESD activity
Rest
of the
world

Rest
of the
world

goods

EU

EU
emissions

EU ETS

ESD

Example: Relocation of the production of small industrial plants
(outside the ETS) to China.
Similar: Import of low-emission technologies with high life cycle
emissions (e.g. electric cars).

EU ETS

ESD

Example: Generation of biomass for energy use in the ETS

Figure 3: Reduction effects in ESD and ETS sectors
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3 DETAILED ASSESSMENT OF THE TRANSPORT SECTOR
3.1 Description of the transport sector
In all European countries to be considered except Ireland, Poland, Romanian, and the Netherlands, the
transport sector is the non-ETS sector with the greatest GHG emissions. EU-wide, transport is responsible for over one third of ESD emissions. 97% of the sector's emissions come from road traffic; the rest
is generated by inland water transport, diesel locomotives in rail, and other transport systems (e.g.
pipelines) (Figure 4). 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

97%

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

The transport sector 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 date (EU-wide
in 2015: 6.7%). By 2020, this percentage is to increase to 10% according 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 0.1% in the year 2017 (Ecofys, 2017).
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3.2 Sector-specific developments
3.2.1 Overview of sector-specific developments
EU-wide, the emissions of the transport sector have fallen 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 compensate for the effects 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 different emission intensity values in the
transport sector that are especially useful when selecting particularly successful countries and conducting further analysis on them. For one, the emission intensity of the transport sector (l.NACE.V 8-15)
is of relevance although it does not include private automobile traffic.4 The intensity reflects the relationship between the emissions from this sector and its added value, which means it can highlight trends
towards a more climate-friendly economy. In addition, the emissions per passenger kilometre in
passenger cars (l.PKW pkm) are 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 efficiency of vehicles.5 The third indicator is the intensity of energy consumption in
transport, which represents the emissions intensity of the energy used in the sector.

4

The NACE sector transport (H49) encompasses all transport products and services by companies, i.e. not only the transport of goods, but also the transport

of persons by companies of all types (public transport, taxi services, rail etc.). Water and air transport are excluded from H49, but transport via pipelines is
included. A more detailed record of certain types of transport companies is currently not available in the statistics.
5

The database for the emissions according to the common reporting format (IPCC 2006) is calculated based on fuel sales measured (in this case categorised

according to fuel type, biofuel percentage etc.) according to standard emissions factors. This form of calculation is highly accurate (significantly more accurate
than aggregated laboratory 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 kilometres used for comparison are not entirely mutually comparable 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 intensities in the transport sector (2005-2015).
Green: emissions and intensity trends in the selected countries; bold: the five countries with the greatest reductions in absolute emissions as well as the relevant intensities.

Transport6

EU28

BE

BG

CZ

DK

DE

EE

IE

GR

ES

FR

HR

IT

CY

LV

LT

LU

HU

MT

NL

AT

PL

PT

RO

SI

SK

FI

SE

UK

NO

CH

20%

4%

-7%

0%

8%

-9%

-22%

-18%

-6%

7%

-17%

-10%

1%

22%

-20%

2%

15%

-12%

-9%

32%

-18%

26%

21%

-12%

-13%

-13%

-7%

2%

-3%

Absolute emissions trends
Emissions

-6%

0%

Relevant emissions intensities
Intensity of
transport sector

-8%

-46%

25%

37%

19%

9%

84%

-10%

9%

-25%

-21%

15%

8%

-45%

-3%

18%

-56%

-8%

N/A

-10%

6%

-8%

27%

3%

-11%

-60%

-17%

-19%

-7%

23%

N/A

Intensity per
passenger kilometre (I.PKW
pkm)

-9%

-2%

-4%

6%

-10%

-13%

2%

-15%

-40%

2%

-7%

2%

-11%

-30%

-7%

60%

-32%

-15%

-6%

-6%

-25%

6%

-16%

-13%

-5%

13%

-18%

-17%

-9%

-15%

-28%

Intensity of energy consumption in transport

-3%

-3%

1%

-3%

2%

-1%

3%

2%

-2%

1%

-4%

-1%

-5%

-2%

-2%

-4%

-4%

-2%

-3%

-4%

-9%

-3%

-5%

-2%

0%

-5%

-13%

-13%

-1%

-7%

N/A

(I.NACE.V8-15)

6

All data, unless otherwise indicated: comparisons 2005-2015 (also in subsequent tables). Emissions: Eurostat [env_air_gge], according to source area, (source: EEA), CRF1A3 overall, minus 1A3A. I.NACE.V: intensity of the

transport sector on land, [env_ac_aeint_r2] for the NACE sector H49. I.PKW pkm: calculation of emissions per passenger kilometre in 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 with the full energy footprints [nrg_110a].
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The absolute emissions show very different trends in the transport sectors of the various Member
States (Table 3). In Greece (-22%) and Luxembourg (-20%), 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 greater discrepancies were
observed in the trends for emissions 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 second-highest increase).7 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 intensity 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 slightly — by up to -13% in Finland
and Sweden, the countries with the 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 distortions (see Table
2). This was taken into account when selecting the countries to be further analysed.

3.2.2 Selection of country-sector combinations
Based on the emissions trends in the sector and other unique sector-specific aspects in the form of e.g.
interesting policy instruments and successes as well as their relevance with regard to Germany, the
following countries were chosen: France, the Netherlands, Switzerland, Sweden, Norway, and the
UK. These are described in detail in Table 4.
Table 4: Country-sector combinations considered for the transport sector

Country

Unique aspects
➢
➢

France
➢

➢

Netherlands

➢
➢

Norway

7

➢

High reduction in emissions intensity (NACE and passenger cars).
Breakdown according to mode of transport in goods traffic comparable to Germany, but
France was able to reduce its emission intensity in lorry traffic in particular (Ecofys et
al., 2017).
At 0.4%, the percentage of electric vehicles in the entire vehicle population is slightly higher
than in Germany (0.3%). Furthermore, the ratio of charging stations to electric vehicles is
higher in France than in Germany (Ecofys, 2017).
Moderate reduction in emissions intensity (NACE) which can be attributed to both a shift
in transport as well as a leading role in the promotion of electromobility: By 2020, 10%
of new vehicles sold are to be electric vehicles, and this percentage is to be increased to
50% by 2025.
The percentage of electric vehicles in the Netherlands' entire vehicle population is almost
five times that of Germany (Ecofys, 2017).
At 1 to 3.6, the ratio of electric vehicles to charging stations in the Netherlands is the highest
in Europe (Ecofys, 2017).
High reduction in emissions intensity (passenger cars), but a slight increase in absolute
emissions which may be attributable to an increase in emissions in lorry traffic.

In particular, the significant reduction in emissions intensity in Slovakia is attributable to the decrease in gas deliveries from Russia via Ukraine, whereby

significantly less fuel is required for the transit of gas in Slovakia (between Ukraine and the Baumgarten hub in Austria).
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Country

Sweden

Switzerland

UK

Unique aspects
➢

Norway is the global leader where e-mobility is concerned and has a 21% market share
for battery-driven electric vehicles as well as an electric vehicle percentage of 7.7% in its
vehicle population (Ecofys, 2017).

➢

High reduction in emissions intensity (NACE and passenger cars).

➢

Sweden aims to achieve a CO2-free vehicle population by the year 2030 and hence has
a significantly more ambitious target than Germany.

➢

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

➢

The high CO2 tax in Sweden (chapter 5.3.6) also has an impact on the transport sector.

➢

High reduction in emissions intensity (passenger cars).

➢

The transport sector generates the most GHG emissions in Switzerland, i.e. more than the
energy or industrial sector for example (BAFU, 2017).

➢

Switzerland is a transit country, but the number of lorry trips per year has decreased significantly since 2001, by almost a third (UVEK, 2017).

➢

71% of its rail transport consists of transalpine goods transport.

➢

A national emissions budget ("Carbon Budget") specifies sector-specific emissions reduction targets.

➢

The UK has more electric vehicles than Germany. The percentage of electric vehicles in
the overall vehicle stock is similar in both countries, but there are significantly more charging stations in the UK than in Germany (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 only a small decrease in emissions intensity
for passenger car transport.

Finland

➢
➢

High percentage of biofuels like in Sweden.
No leading role in the electromobility sector: Percentage of electric vehicles below EU
average.

Greece

➢

Reduction in emissions due primarily to the economic crisis.

Italy

➢

Reduction in emissions due primarily to the economic crisis.

➢

The statistics are distorted in Luxembourg, as the emissions values are measured
based on petrol sales.

➢
➢

As a transit country, Austria's statistics are distorted, and exhibited no reduction in emissions for lorry traffic.
Emissions for heavy traffic have doubled since 1990.

Portugal

➢

Reduction in emissions due primarily to the economic crisis.

Romania

➢

Large increase in overall emissions. Difficult to compare with Germany.

Belgium

Luxembourg

Austria
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Country

Unique aspects
➢

Slovakia

➢
➢

Increased emissions in passenger car traffic. It is possible that the reduction in emissions
was triggered by a shift in transport. However, a large percentage of the reduction in
emissions is due to the economic crisis.

➢

Reduction in emissions is primarily due to the economic crisis. The statistics for Cyprus
are not reliable.

Spain

Cyprus

No leading role in the electromobility sector: Low percentage of electric vehicles (2017:
>1%).
Reduced intensity in transport sector entirely attributable to changes in the gas market
(pipelines).

3.3 Selected 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 above-average sector-specific emissions trends listed in Table
4. The Swedish CO2 also had a decisive impact on Swedish transport emissions. As a cross-sector
instrument, it is introduced in section 5.3.6 and the influence on the transport sector discussed in the
corresponding fact sheet.

3.3.1 France: Bonus-malus system for vehicles8
The bonus-malus system for the purchase of new vehicles in France was one of the first incentive
systems in the vehicle industry and is seen as a successful example of an effective policy measure in
the transport sector.

Brief description

Since 2008, this instrument has provided direct financial incentives for vehicle buyers
to choose vehicles that are less CO2 intensive and has already achieved significant
success (see effects). As of 2018, the standards were tightened even further.
Buyers of new vehicles with low CO2 emissions receive a bonus, while buyers of new
vehicles with high CO2 emissions need to pay a penalty. The amount of the payments
depends on the CO2 emissions of the vehicle. Bonus payments are only made for electric and hybrid vehicles.

The concept

Effects

8

In the case of particularly efficient vehicles, up to 27% of the purchase price (max. EUR
6,000) may be reimbursed via the bonus. Buyers of a car with high emissions need to
pay a staggered penalty beginning at 120 gCO2/km which starts at EUR 50 and may
amount to more than EUR 10,500 for emissions exceeding 185 g/km. Furthermore,
owners of a used vehicle with high CO2 emissions must pay a special annual fee.
Since the introduction of the bonus-malus system, the market share of more efficient
vehicles has increased significantly. For example, sales of vehicles eligible for bonuses
increased by 75% between 2011 and 2012, while vehicles that incurred a penalty experienced a -28% decrease in sales. The average emissions of new vehicles decreased to 127 gCO2/km in 2011 (2007: 149.3 gCO2/km). Furthermore, more vehicles
were purchased from French manufacturers as they offer a large number of low-emissions models.

Sources: French Embassy in Germany, 2017; ADEME, 2009; IEA, 2015; Ministry for the Economy, Industry and Employment
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Transferability to
Germany

In principle this instrument is applicable to Germany. The fact that similarly structured
instruments are well-received by consumers in Germany is shown in the environmental
subsidy ("scrapping incentive") from the year 2009.
With regard to the GHG emissions reductions achievable via the instrument, it should
be taken into account that electric vehicles in Germany exhibit a significantly higher
CO2 intensity due to its significantly more emissions-intensive electricity mix than that
of France.

3.3.2 Netherlands: Tax rebates for electric vehicles9
The Netherlands is a trailblazer when it comes to electromobility, to which the tax rebates for electric
vehicles have greatly contributed.

Brief description

Since 2006, tax rebates have been issued for electric vehicles in the Netherlands. Since
2015, there has been increased emphasis on promoting battery electric vehicles (BEV).
By 2030, all newly registered vehicles in the Netherlands are to be emissions-free.

The concept

Electric vehicles are exempt from the VAT and motor vehicle taxes in the Netherlands
and plug-in hybrids (PHEV) receive a 50% tax rebate. The taxation of non-cash benefits
for the private use of company (passenger) cars is 4% instead of 22% for owners of
electric cars.
The tax rebates constitute a key incentive for end customers to purchase electric vehicles. At 1.38% (2016) of the entire vehicle stock, the Netherlands has one of the highest
percentages of electric vehicles in its overall vehicle population in Europe.

Effects

Transferability to
Germany

Until the end of 2016, BEVs and PHEVs received similar tax rebates. However, consumer preferences were shaped less by the differences between incentives for PHEVs
and BEVs, but instead the higher flexibility and lower acquisition costs for PHEVs compared to BEVs, thereby resulting in higher market acceptance for PHEVs.
In Germany as well, the instrument of tax rebates for electric vehicles has already been
implemented, albeit to a lesser extent than in the Netherlands. For example, electric
cars are exempt from motor vehicle tax for a period of ten years as part of the "Governmental Programme for Electromobility". This applies to passenger cars, utility vehicles, and quadricycles that have a purely electrical drive or emit less than 50g/km regardless of technology (only for passenger cars and utility vehicles). For the taxation
of company vehicles, electric vehicles are currently still at a disadvantage, but the existing competitive tax disadvantages are to be rectified.
The example set by the Netherlands could serve as a starting point for expanding tax
rebates, but the learning effect is estimated to be low in Germany based on existing
experience.

9

Sources: EVBOX, 2017; RAI Vereniging; RVO, 2016; IEA, 2013
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3.3.3 Norway: Incentives for electric vehicles10
Norway's above-average successes in the transport transition can be attributed to a combination of
various measures.

Brief description

Norway is a global leader when it comes to electromobility and has promoted e-mobility
since the 1990s with corresponding incentives. These includes both financial and nonfinancial advantages for the consumers of electric vehicles. By 2025, only emissionfree vehicles are to be sold in Norway.

The concept

Since 1997, electric vehicles in Norway have been exempt from toll fees, since 1999
from urban parking fees, and since 2009 for the use of ferries, which are of great importance for transport within Norway. Since 2005, electric vehicles can also use bus
lanes in urban traffic (however, in Oslo this only applies if at least two persons (including
the driver) are in the vehicle).

Effects

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

Transferability to
Germany

Transferability to Germany currently does not apply when it comes to the exemption of
toll fees, but tolls for passenger cars are expected to be introduced in the current legislative period. Furthermore, unlike Norway, car ferries play a marginal role in domestic
travel in Germany.
However, combined incentives for electromobility can be transferred to Germany. Alternatively, other privileges could be introduced. For example, the German Electromobility Act (EmoG) already specifies that electric cars may be exempted from parking
fees.

3.3.4 Sweden: Regulations for company vehicles11
Due to the high percentage of service vehicles 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 cross-sector CO2 tax is also responsible for the reduction in
emissions (see chapter 5.3.6).

Brief description

A large number of new vehicles in Sweden are service vehicles or company cars that
employers generally also entrust to their employees for private use. These company
cars are frequently larger and consume more fuel than the rest of the vehicle stock. In
order to counteract this trend, various regulations were introduced in Sweden (and are
continuously modified).
First, it was stipulated that employees must bear the fuel costs for their private trips on
their own, so that there is an incentive to adopt a more efficient driving style and for
using fuel-saving vehicles.

The concept

As early as 2001, laws were passed stating that the taxable non-cash benefits arising
from the private use of company cars would be reduced for more environmentally
friendly cars running on biofuels. Hence, the percentage of non-cash benefits that need
to be taxed for vehicles running on ethanol (E85), natural gas, or biogas is 20% lower

10

Sources: Norwegian Ministry of Climate and Environment, 2017; Norsk Ebil Forening, 2018

11

Sources: IEA, 2014; Odyssee Mure, 2014; KBA, 2017
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than for vehicles running on conventional fuels. The taxable non-cash benefits for hybrid and electric cars are 60% and 80% lower respectively when compared to less
environmentally friendly vehicles.
Since 2012, it has been possible to completely offset plug-in hybrid and biogas vehicles
from one's taxes. Furthermore, there are additional stipulations in place for company
vehicles in the public sector. All normal purchased or leased vehicles as well as half of
all emergency vehicles need to be "environmentally friendly". Therefore, light utility vehicles should not emit more than 230 gCO2/km.

Effects

An initial ex-ante assessment of the effects of the measures was performed by the
Swedish Energy Agency in the year 2007. The assessment showed that the fuel consumption of service vehicles and company cars fell by approximately 20% because
fewer kilometres were driven.

Transferability to
Germany

As in Sweden, company vehicles also make up the largest percentage of new passenger car registrations in Germany (approx. 65% in 2017). In the taxation of electric vehicles, company vehicles in Germany are currently disadvantaged as the higher purchase price generally has a negative effect on the taxation of non-cash benefits. However, existing competitive tax disadvantages are to be rectified. Sweden's example
could serve as a starting point in this regard.

3.3.5 Switzerland: Shifting goods traffic onto the rails12
Via a comprehensive package of measures, Switzerland was able to achieve significant progress in
shifting the transport of goods from the road to the rails.

12

Brief description

Following a referendum in 1994, measures were initiated to reduce the volume of heavy
goods traffic in the alpine valleys. In 2000, there were still around 1.4 million heavy
goods vehicles traversing the roads of the Swiss Alps, more than half of which in transit
traffic. Since then, multiple measures have contributed to a large-scale shift of traffic
from the roads to the rails.

The concept

Since early 2001, lorries on all Swiss roads must pay distance, weight and emissiondependent fees (Performance-related heavy vehicle charge (LSVA)). Refunds can be
requested for trips to and from handling terminals for rail and shipping traffic. Most of
the income from these fees is invested in the construction of the New Railway Link
through the Alps (NRLA) with three new base tunnels (Lötschberg, Gotthard and
Ceneri). In addition, the north-south axis for transport with a corner height of four metres
is being expanded and the construction of handling terminals subsidised. Lorries are
also not permitted to drive at night in Switzerland.

Effects

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

Transferability to
Germany

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

Sources: UVEK, 2017; BAV, 2018; BAV, 2018; BAV; VIFG
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3.3.6 UK: Local Sustainable Transport Fund13
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.

Brief description

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

The concept

Districts are required to submit concrete project proposals in order to receive funding.
Funding has been given both for large projects, which have received around half of the
funding, as well as smaller projects with a volume of up to GBP 5 million (EUR 5.7
million). Among other things, new bus routes have been introduced, train stations modernised, and new bicycle and pedestrian paths built as a result of the Fund.

Effects

The projects have led to the increased use of buses and bicycles, as well as a decrease
in the use of passenger cars in the areas funded. As a result, the per capita emissions
in the transport sector fell by around 2 percentage points more than in the areas that
did not receive funding. Furthermore, the fund created around 5,000 jobs per year.

Transferability to
Germany

The concept is applicable in Germany; however, the learning effect for Germany is
estimated as being low, as the Federal Ministry of the Environment, Nature Conservation and Nuclear Safety (BMU) is already funding the use of hybrid buses and bicycle
infrastructure.

3.4 Summary
Based on the emissions and intensity trends as well as other unique sector-specific aspects in the form
of interesting policy instruments in the transport sector, various climate protection instruments were
examined more closely in section 3.3. Transferability to Germany was assessed as being high for the
following instruments:
>

France: Bonus-malus system for vehicles

>

Norway: Incentives for electric vehicles

>

Sweden: Taxation of company vehicles

>

Switzerland: Shifting goods traffic onto the rails

13

Sources: Campaign for Better Transport; Department for Transport, 2017; UK Government; Department for Transport, 2017
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4 DETAILED ASSESSMENT OF THE BUILDING SECTOR
4.1 Description of the building sectors
The building sector is responsible for a quarter of EU-wide emissions covered by the Effort Sharing
Decision. 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 with the largest GHG emissions, while it is the one
with the lowest emissions in Bulgaria and Portugal.
1%
12%
25%

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 emissions, and the commercial and public sector
is responsible for another quarter of the emissions (Figure 5). The remainder of the emissions come
from buildings 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 climate-friendly heat generation. Furthermore, the energy requirements of buildings depend on the weather. Since 1990, above-average temperatures in autumn
and winter months in many European countries have therefore led to emissions savings in the building
sector (EEA, 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.

4.2 Sector-specific developments
4.2.1 Overview of sector-specific developments
Between 2005 and 2015, EU-wide emissions in the building sector fell by around 19%, but a slight
increase was observed in 2015 and 2016. As a result, the 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.
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In addition to absolute emissions trends, there are two relevant emissions intensity indicators in the
building sector that can help identify successful climate policy measures. The quantity of emissions
per unit of energy supplied in the building sector overall (EptOE.G5-14) serves as an indicator for
decarbonisation in this sector.14 Because the indicator is not dependent on the overall energy consumption, it is automatically climate-adjusted. At the same time, the emissions figures for energy provision
in households based on living space 15 allow 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 climate-adjusted).

14

For targets involving substantial emissions neutrality around the year 2050, the emissions intensity of energy in the heating sector must also approach 0

regardless of the success of efficiency measures.
15

The base data used for living space considers the overall 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 apartment buildings (corridors, stairwells etc.) are not included in the
figures.
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Table 6: Emissions trends and intensities in the building sector.
Green: emissions and intensity trends in the selected countries; bold: the five which achieved the greatest reductions.

Buildings16

EU-28

BE

BG

CZ

DK

DE

EE

IE

GR

ES

FR

HR

IT

CY

LV

LT

LU

HU

MT

NL

AT

PL

PT

RO

SI

SK

FI

SE

UK

NO

CH

-24%

-12%

-37%

-20%

18%

-23%

-56%

-5%

-23%

-27%

-16%

-9%

-8%

-8%

-5%

-34%

46%

-12%

-35%

-8%

-40%

-11%

-42%

-29%

-29%

-44%

-20%

-17%

-26%

Absolute emissions trends
Emissions

-19%

-20%

Relevant emissions intensities
Intensity of the
energy supplied
in the building
sector
(EptOE.G5-15)
Intensity per
area in residential segment
(Epm2 WG5-14)

-14%

-12%

-22%

-13%

-38%

-13%

-4%

-8%

-40%

-14%

-21%

-23%

-14%

-19%

8%

-5%

-7%

-20%

-2%

-9%

-31%

-4%

-34%

-8%

-43%

-8%

-36%

-54%

-8%

-19%

N/A

-35%

-33%

-47%

-22%

-64%

-33%

-13%

-40%

-64%

-35%

-39%

-51%

-33%

-48%

-21%

-8%

-32%

-52%

-42%

-34%

-40%

-15%

-38%

-26%

-56%

-33%

-43%

-64%

-36%

N/A

N/A

Between 2005 and 2015, absolute emissions reductions of up to 44% were achieved in the building sector in all countries examined with the exception of
Estonia and Malta (Table 6). In these two countries, the building emissions did increase in the observation period, but were below the 1990s-era levels in 2015
in both countries. The emissions intensities also decreased substantially overall. The emissions intensity per residential area also fell in all countries, in
some cases by up to 64% (Sweden and Denmark). The intensity of energy supplied in the building sector fell in all Member States as well as Norway; there
was only a slight increase in intensity in Latvia.

16

Emissions: Eurostat [env_air_gge], CRF 1.A.4 and 1.A.5 for 99%, uniform application per Member State. EptOE.G: Emissions of overall end energy consumption in building stock (residential and non-residential buildings), calculations based

on [nrg_110a], added and the cumulative emissions of CRF 1.A.4.a and 4.b. Epm 2WG: Comparison of emissions per square metre in residential buildings from 2005-2014 based on the EU Buildings Database by DG ENER with the emissions
for CRF 1.A.4.b (no usable time series available for total square metres in non-residential buildings).
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4.2.2 Selection of country-sector combinations
Based on national emissions and intensity trends in the sector as well as unique sector-specific aspects
in the form of e.g. interesting policy instruments and successes and their relevance with regard to Germany (Table 7), the following countries will be examined in greater detail: Denmark, France, Ireland,
Austria, Sweden and Switzerland.
Table 7: Country-sector combinations considered for the building sector

Country

Unique aspects
➢

High reduction in emissions and emissions intensity.

➢

In Germany, fossil energy carriers are still being used to generate a large percentage of
the country's heat. In Denmark, half of the country's heating needs comes from renewable
sources. This is achieved using district heating systems, which supply more than 60%
of households with heat. 70% of district heating comes from combined heat and power
generation plants (Danish Energy Agency, 2017).

➢

High reduction in emissions and emissions intensity.

➢

In France, the energy consumption in buildings per square metre and year is around 60%
higher than in Germany (Housing Europe, 2018).

➢

High reduction in emissions as well as high reduction in emissions intensity per
area in the residential segment.

➢

In Ireland, both the number of households as well as the average living space have grown
significantly since the turn of the millennium (SEAI, 2015). At the same time, the energy
consumption per household decreased by 18% between 2006 and 2011.

➢

The use of fuel oil, which is comparatively higher than in Germany, is to be increasingly
reduced via a CO2 tax. Furthermore, there is also a subsidy programme for building insulation for example.

➢

High reduction in emissions and emissions intensity.

➢

40% of heating needs in Austria are supplied by the combustion of biomass followed by
natural gas and fuel oil (Austrian Biomass Association, 2017).

➢

Most households in Austria are heated using district heating. The percentage of district heating from biogenic sources has more than doubled in the last ten years.

➢

Highest reduction in emissions and emissions intensity among European countries.

➢

While the majority of heating needs in Germany are supplied using fossil fuels, they play
only a marginal role in Sweden (<3% of energy needs for heating).

➢

Sweden relies on district heating: 51% of households are supplied with district heating,
45% of which is produced using combined heat and power generation plants (Euroheat &
Power, 2017).

➢

The Swedish CO2 tax (see also section 5.3.6) is also levied in the building sector and has
played an important role in reducing the emissions in this sector, both for households as
well as the decarbonisation of district heating.

➢

High reduction in emissions.

➢

In Switzerland, the building sector is the largest source of emissions in the ESD segment
(BAFU, 2017).

➢

A CO2 tax in this sector also provides incentives to consume less fossil fuels.

Denmark

France

Ireland

Austria

Sweden

Switzerland
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The following countries were not chosen because the emissions and/or intensity reductions can mainly
be attributed to the economic crisis, there are structural 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 emissions and/or intensity

Country

Unique aspects

Belgium

➢

Belgium's progress with energy efficiency measures is moderate, and the level of ambition of the measures is assessed by experts as being low.

Bulgaria

➢

Comparison with Germany is difficult due to structural differences.

➢

Policy measures in Finland have a high level of ambition where energy efficiency is concerned, but further examination is not advisable as the provision of heating is based primarily on district heating and CHP plants, which is already covered by the case study for
Sweden.

Greece

➢

Reduction in emissions primarily due to the economic crisis.

Croatia

➢
➢

Reduction in emissions primarily due to the economic crisis.
Climatic factors make comparison with Germany difficult.

Portugal

➢
➢

Reduction in emissions primarily due to the economic crisis.
Climatic factors make a comparison with Germany difficult.

Slovenia

➢

Comparison with Germany is difficult due to structural differences.

Hungary

➢
➢

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

Finland

4.3 Selected instruments in the building sector
In the building sector, the countries listed in Table 7 exhibited favourable sector-specific emissions
trends, which among other things, is attributable to the policy instruments listed in the following sections.
These instruments are also particularly relevant with regard to Germany. The Swedish CO 2 tax also
had a significant influence on the building sector. It will be introduced in section 5.3.6 as a cross-sector
instrument.

4.3.1 Denmark: Energy Performance Certificate Database17
The publicly accessible energy performance certificate database in Denmark contributed to increasing
awareness for energy efficiency in the building sector.

17

Brief description

In Denmark, energy performance certificate (EPC) databases have been publicly available online since 1997. In 2006, they were adapted to comply with the requirements of
the 2002 EU Energy Performance of Buildings (EPBD) Directive. Denmark was one of
the first European countries to introduce a central EPC database.

The concept

The complete EPCs and other information are publicly accessible on the website. The
data is reviewed regularly and automatically uploaded to the system. The scope,

Sources: Thomsen, 2014; Loga, 2012; BPIE, 2014
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quality, and accessibility of the Danish EPC database makes it possible for the relevant
stakeholders to access and use a wealth of information, fostering an awareness for and
contribution to energy savings.

Effects

Transferability to
Germany

To date, around a third of the entire Danish residential building stock has been added
to the database. The comprehensive information in the database allows e.g. the effectiveness of policy instruments enabling a shift to near zero energy buildings (NZEB) to
be assessed. Furthermore, public awareness for energy efficiency in the building sector
is heightened, so that there is a proven relationship between the energy certificates
and real estate prices in Denmark.
Due to strict data privacy regulations, access to the German EPC database, which has
only been in place since the 2014 Energy Saving Ordinance (EnEV 2014), remains
restricted to certification experts and the respective state authorities. It only contains
metadata and hence no details on the energy-related characteristics of the buildings.
However, aggregated data can be published, and building owners can also consent to
the publication of their data for selected stakeholders. Denmark's EPC database could
serve as a role model for Germany in this case.

4.3.2 France: Tax credit for energy transition18
Apart from the CO2 tax, the tax credit for energy transition is one of the most significant climate protection measures in the French building sector.

Brief description

The Tax credit for energy transition (CITE) has been available since 2005 and was
simplified in 2015. With CITE, 30% of expenditures for certain measures for improving
energy efficiency 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
efficiency, thermal insulation work, heating regulation devices, heat pumps, or charging
stations for electric vehicles, and is limited to EUR 8,000 per person, EUR 16,000 for
a couple, and EUR 400 for each additional person.

The concept

18

The goal of this regulation is to create incentives for building owners to carry out energy
efficiency measures in their buildings. At the same time, efficient new technologies for
reducing energy consumption are also to be subsidised to expedite the proliferation of
higher performance standards. To ensure that the regulation remains effective, the
funding criteria are revised on a regular basis.

Effects

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

Transferability to
Germany

The tax write-offs for energy-efficient refurbishment were discussed in Germany as part
of the National Action Plan for Energy Efficiency (NAPE) and was initially added to the
NAPE in 2014. As a result of resistance from Bavaria, the instrument was later removed
from the NAPE in 2015. However, the current coalition agreement once again contains
a reference to such tax write-offs, meaning that in general, there is political acceptance
for these measures in Germany. Currently, the KfW subsidy programme "Energy-Efficient Building and Refurbishment" (Energieeffizient Bauen und Sanieren) already provides financial incentives for energy-efficient refurbishment in Germany. Claiming subsidies from other federal programmes for the same measure — i.e. the same costs —
is currently not permitted.

Sources: IEA, 2016; UNFCCC, 2017; Sénat, 2017; Erneuerbare Energien, 2015
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4.3.3 Ireland: Building Energy Ratings19
Compared to Germany, the Building Energy Ratings in Ireland comprise additional components that
can contribute to increasing the incentives for investments in energy efficiency measures.

Brief description

The concept

Building Energy Ratings were introduced in Ireland in 2010. This assessment system
resembles the well-known energy label for devices with a classification from A to G, but
has a number of unique, innovative factors.
Buildings with an A label are characterised by low energy consumption for heating, the
provision of hot water, ventilation, and illumination. One unique feature of the ratings
are the intermediary levels. For example, it subcategorises A into A1, A2, and A3. This
makes the label clear, understandable, and hence consumer-friendly. Attached to the
certificate is an expert opinion which informs building owners about recommended energy efficiency measures for increasing energy efficiency. This report is particularly
helpful for building owners who have just purchased a building or plan to renovate one.
A publicly accessible database lists residential buildings that have already been certified. This database not only provides quality control and market transparency for buyers and interested parties, but also facilitates the collection of statistical data.
The publication of energy requirements certificates in the database is also an innovative step.

Effects

Transferability to
Germany

The rating provides effective incentives for investments in energy efficiency measures:
According to one study, buyers of homes in Ireland are willing to pay up to 10% more
for buildings with a good energy rating.
The instrument is partially applicable in Germany. For one, such a system would allow
the bar indicator on the German energy certificate with its current nine categories to be
divided up into additional subcategories.
However, it should be mentioned that due to strict data privacy regulations, access to
the German database remains restricted to certification experts and the respective
state authorities. Furthermore, it only contains metadata, and no details on the energyrelated performance of the buildings.

4.3.4 Austria: Increase in the percentage of renewable energy for heating20
The increased use of renewable energy for heating, such as in Austria, can be used to supplement
energy efficiency measures, thereby saving additional emissions in the building sector.

Brief description

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

The concept

Private households receive financial support in the form of subsidies for biomass and
solar heating systems (construction of new systems or boiler replacements) from the
federal states and via the Climate and Energy Fund (Klima- und Energiefonds). This
support is complemented by informational measures from the federal programme
"Klimaaktiv" (lit. "Climate Active") and other measures at the state level. The 2008

19

Sources: ESRI, 2013; SEAI, 2017

20

Sources: German Federal Environment Agency, 2016; Austrian Government, 2017
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Heating and Cooling Lines Act (Wärme- und Kälteleitungsausbaugesetz) aims to reduce electricity needs for climate control in buildings and to expand district heating
grids based on industrial waste heat and renewable energy sources.
Effects

The funding measures are expected to save 590,000 tCO2e in 2020 and 1,320,000
tCO2e in the year 2030.

Transferability to
Germany

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

4.3.5 Sweden: Innovation clusters / Technology-oriented demand bundling21
The technology procurement groups in Sweden contribute successfully to the proliferation of efficient
technologies in the building sector.

Brief description

"Innovation clusters" (until 2016: technology-oriented demand bundling or technology
procurement groups) were introduced in Sweden in the late 1980s. In the early years,
the groups were explicitly geared towards the procurement of technologies (e.g. refrigerators, windows). However, as they gained experience and new groups emerged, the
scope of their tasks continuously expanded to include energy-efficient buildings.

The concept

In Sweden's building sector, networks for technology-oriented demand bundling (innovation clusters) promote innovative developments in the building sector by e.g. using
demonstration projects to showcase actual savings. The members of the two largest
networks are owners of apartment buildings (BeBo) and industrial real estate (BeLok).
They receive financial support from the Swedish Energy Agency, so they can share
experiences and ideas and develop collaborative demonstration projects. Furthermore,
the associated research and development measures also receive funding.

Effects

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

Transferability to
Germany

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

4.3.6 Switzerland: The federal and cantonal buildings programme22
In addition to the cross-sector CO2 tax (see chapter 5.3.6), the federal and cantonal buildings programme is one of the most important climate protection instruments in the Swiss building sector.

21

Sources: Swedish Energy Agency, 2015; Odyssee-Mure, 2017; Energy Efficiency Watch, 2013

22

Sources: BAFU, 2017; Bundesrat (Federal Council), 2016
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Brief description

The federal and cantonal buildings programme was launched in 2010. Since then, it
has promoted the energy-efficient refurbishment of buildings as well as investments in
renewable energy, the use of waste heat, and the optimisation of building technology.
The origins of the programme can be traced back to a parliamentary initiative from 2002
that sought to remedy the lack of incentives for the energy-efficient refurbishment of
rental apartments in particular.
The programme consists of two parts. Part A of the programme subsidises the refurbishment of the building envelope according to harmonised national standards. For the
implementation of this part of the programme, the federal government and the Conference of Cantonal Energy Directors signed a programme agreement with a quantitative
outcome target.

The concept

In part B of the programme, the federal government provides support in the form of
contributions to the various cantonal funding programmes for the use of renewable
energy, the utilisation of waste heat, and building technology.
The cantons must contribute at least half of the required funding from their own budget.
Since 2010, a third of the proceeds from the CO 2 tax in Switzerland are used for the
building programme.

Effects

Between 2010 and 2014, around one billion Swiss francs (EUR 860 million) in funding
was paid out to private households. The annual emissions reductions from the
measures funded between 2010 and 2014 amount to 600,000 tonnes of CO 2, which is
equivalent to around one third of the emissions reductions in the Swiss building sector
during this period. The funding efficiency (152 francs or EUR 140 per tonne of CO 2 was
in fact better than initially expected). Also, where the refurbishment of building envelopes was concerned, expectations were exceeded. In this case, tapping into the considerable potential of building envelope surfaces that had not yet been energy-optimised, turned out to be a resounding success.
By bringing about a transition from double to triple glazing, funding in the window segment has contributed to a permanent change in the market.

Transferability to
Germany

The KfW subsidy programme "Energy-Efficient Building and Refurbishment" (Energieeffizient Bauen und Sanieren) already provides financial incentives for energy-efficient refurbishment in Germany. A combination with other federal programmes for the
same measure, i.e. the same costs, is not currently permitted.

4.4 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 sector-specific aspects such as interesting policy instruments. As a result, a high degree of transferability to Germany is assumed for the
following instruments:
>
>
>

Denmark: Energy Performance Certificate Database
France: Tax credit for energy transition
Sweden: Innovation clusters / Technology-oriented demand bundling
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5 ETAILED ASSESSMENT OF THE INDUSTRIAL SECTOR
5.1 Description of the industrialsector

5%
16%
45%

30%

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.

National reporting and classification of
emissions as part of the United Nations
4%
Framework Convention on Climate
Change (UNFCCC) differ greatly from the
Small combustion plants Large combustion plants
reporting of the ETS. Hence, national ESD
Product usage
Diffuse emissions
and ETS percentages in the industrial sector cannot be clearly distinguished from
Industrial processes
each other. During the observation period
Figure 6: Emissions in the industrial sector by source type (2015)
(2005–2015), the framework of the ETS
also changed. Furthermore, due to the optional exception in the ETS for installations between 20 and 30 MW, there may be minor differences
amongst the Member States when distinguishing between ETS and non-ETS industrial installations.
In its calculations of emissions from the industrial sector, the European Environment Agency assumes
for the current scope of the ETS that, EU-wide, 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 emissions from product use, fall under the ESD.23 Because 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 the emissions
in the ESD sector Industry can be estimated based on these assumptions via approximation.
Almost half of the emissions in the ESD sector Industry come from small combustion installations in
the energy and manufacturing industry that do not fall under the ETS due to their low capacity24 (Figure
6). 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 installations that do fall under
the ETS for CO2, and emissions arising during product use, such as F-gases as coolants.

23

Emissions from product use comprise various gases which are released immediately or with a delay during the use of products. Currently, they consist

mainly of F-gases which are stored in refrigeration units. In addition to F-gases, also subsumed under this term are a wide range of refinery products that are
not used as fuel (solvents, paraffin, various lubricants, asphalt emissions etc.) as well as smaller emissions sources such as the use of nitrous oxide in spray
canisters and in medicine.
24

In this case, approximately 45% of EU-wide emissions are generated from the combustion of fuels in small combustion installations, including non-stationary

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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Upon closer examination of the emissions from product use, it is clear that there are almost no purely
national policy measures that directly target reductions in this ESD sector. 25 This is probably due to the
fact that product policies in the EU can only be regulated to a limited extent at the national level. Diffuse
emissions from the energy industry (incl. those caused by outgassing, burning off, and evaporation)
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 than for other EU 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 target
small combustion installations are the most interesting for further examination. This sector comprises
numerous small and medium enterprises (SMEs), but also includes many large companies with a low
energy intensity or a high degree of electrification in their production 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 GHG-neutral fuels, electrification, or improved industrial processes.

5.2 Sector-specific developments
5.2.1 Overview of sector-specific 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 the sector 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 ESD sector Industry 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
development of the sector 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.
Furthermore, it should be noted that for the industrial sector, absolute emissions values are not particularly meaningful due to structural change and de-industrialisation effects, as well as the sector’s strong
dependence on general economic development. Due to this, it is primarily emissions intensity that is
used in this sector as an indicator for climate policy progress, expressed as emissions per added
value in the industrial sector (I.NACE.I8-15). In addition, the added value-based emission intensity
in the construction sector (I.NACE.C8-15) is also considered.

25

In the "Policies and Measures Database" of the European Environment Agency (EEA), there are only a few measures which are not based directly on EU

legislation, among them an innovation programme for sustainable cooling in France.
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Table 9: Emissions trends and intensities in the industrial sector.
Green: emissions and intensity trends in the selected countries; bold: the five countries with the greatest reductions in absolute emissions as well as the relevant intensities.

Industry26

EU28

BE

BG

CZ

DK

DE

EE

IE

GR

ES

FR

HR

IT

CY

LV

LT

LU

HU

MT

NL

AT

PL

PT

RO

SI

SK

FI

SE

UK

NO

CH

-26%

-21%

-19%

-37%

-7%

-14%

-22%

-31%

-34%

-25%

-32%

-34%

-5%

1%

-23%

-25%

-21%

-13%

-14%

-4%

-5%

-18%

-35%

-28%

-17%

-20%

-23%

-31%

-11%

-8%

Emissions trend
Emissions

-22%

Relevant intensities

26

Intensity of
the industrial
sector excl.
construction
(I.NACE.I8-15)

-21%

-27%

-22%

-21%

-36%

-18%

-29%

-64%

-2%

-15%

-27%

-18%

-20%

8%

-7%

-41%

-37%

-26%

N/A

4%

-14%

-29%

-9%

-32%

-26%

-34%

-8%

-11%

-30%

3%

-18%

Intensity of
construction
sector
(I.NACE.C8-15)

11%

20%

56%

-30%

1%

5%

3%

59%

-12%

-36%

24%

8%

69%

24%

4%

-18%

-21%

19%

N/A

-5%

9%

-55%

-4%

32%

-28%

-18%

8%

6%

-8%

0%

-22%

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%, uniform application of the respective source categories to the Member States. The subdivision of the source categories cannot be

mirrored with economic data, hence a comparison of the total emissions incl. ETS: I.NACE.I: Comparison of added value of the industrial sector except for the construction sector in total, concatenated[env_ac_aeint_r2], non-construction sectors
added. I.NACE.C: Comparison of the emissions of the construction sector according to [env_ac_aeint_r2] with the concatenated added value data of the construction sector (as above).
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In Norway, Switzerland, as well as in all Member States with the exception of Latvia, the absolute
emissions in the sector decreased during the observation period, in Romania even by 35% and in
Denmark by 37% (Table 9). The emissions intensity for the industrial sector also fell significantly in
most countries. However, the intensity increased in Cyprus, the Netherlands, and Norway. The emissions intensity in the construction sector, which includes non-stationary 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 onwards; even rising by more than
50% in Bulgaria, Ireland, and Italy. In Poland, on the other hand, the intensity dropped by more than
50%.

5.2.2 Selection of country-sector combinations
Based on the development of these key indicators 27 and their relevance with regard to Germany, the
following countries will be examined more closely in the ESD sector Industry: Belgium, Denmark,
France, Sweden, Slovakia, and the UK. 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

Belgium

Denmark

Unique aspects
➢

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

➢

Use of primarily voluntary agreements with the industrial sector to achieve emissions
reductions.

➢

Highest reduction in emissions and emissions intensity except in the construction
industry among European countries.

➢

Unlike Germany, which utilises financial incentives to promote climate protection in the
industrial sector, there are cross-sector energy efficiency obligations in Denmark.

➢

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

➢

The sector is in part covered by the comparatively high CO2 tax.

➢

Medium reduction in emissions and emissions intensity except in the construction industry.

➢

A very high CO2 tax also covers a portion of industrial installations that do not fall under
the ETS. The processing industry outside of the ETS pays 30% of the general energy tax
for fuels used in industrial production processes.

➢

Medium reduction in emissions as a result of a classic structural transition to sectors with
a higher added value and lower consumption of fossil fuels.

➢

In Slovakia, policy instruments for reducing greenhouse gases targeting the industrial sector can be attributed primarily to a successful implementation of EU legislation compared to other EU countries.

➢

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

➢

Industrial companies can enter into Climate Change Agreements specifying voluntary
emissions reductions with the British Environment Agency.

France

Sweden

Slovakia

UK

27

In order to prevent the trend from being caused above all by industrial segments under the ETS, a comparison of the development in the sub-sectors was

made.
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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 comparability with 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 intensity

Country

Unique aspects

Estonia

➢

Slight reduction in absolute emissions while maintaining a very high emissions intensity of the sector (four times higher than in Germany).

Ireland

➢

Distorted statistics.

➢

Significant reduction in emissions although the industry has experienced good economic
development.
The high reduction in emissions in the industrial sector for the period 2005-15 (as well
as 2008-15), however, is primarily due to two mutually linked joint implementation
projects. In Germany, there were similar projects in the former East German states;
however, since 2013 the relevant process emissions fall under the ETS framework.
Few industry-related policy instruments for reducing greenhouse gases.

Lithuania

➢

➢
➢
Luxembourg

➢

Significant reduction in emissions intensities in the industrial sector, but particularly in sectors under the current ETS framework.
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 maintaining a very high emissions intensity of the
sector (more than three times higher than Germany).

Romania

➢

Emissions reductions have been achieved primarily in the ETS sector.

➢

Emissions intensities have decreased significantly since 1990, apart from a peackin in
2005-2007.
The reduction in emissions since 2005 is primarily due to the 2008 economic crisis,
which above all, led to a decrease in production in the heavy industries, meaning it
should be attributed to the ETS instead of the ESD sector28.

Slovenia

➢

5.3 Selected instruments in the industrial sector
For the ESD sector Industry, the countries listed in Table 10, which exhibited above-average sectorspecific emissions trends as well as significant policy instruments with a particular relevance with regard
to Germany, were selected. However, it should be taken into account that the measures listed below
also affect emissions in the ETS sector to some extent.

28

(Government of Slovenia, 2018)
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5.3.1 Belgium: Tax deduction for energy savings29
The corporate tax deduction for energy savings is one of the most significant measures for increasing
energy efficiency in Belgium's industrial sector.

Brief description

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

The concept

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

Effects

For 2018, savings of 710,000 tCO2e are predicted, a significant annual emissions reduction in the Belgian context. However, it should also be noted that the emissions are,
in part, also saved in the ETS sector.

Transferability to
Germany

Tax breaks could, where applicable, be combined with existing financial subsidy instruments of the KfW and other federal funding guidelines.

5.3.2 Denmark: Energy efficiency commitments30
The energy efficiency commitment system in Denmark is a good example of an effective cross-sector
policy instrument that has been able to take almost 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 sector in order to achieve the target of the EU's Energy Efficiency Directive, which specifies
a 20% reduction in primary and end energy consumption by 2020. The programme
builds on the dialogue between organisations from the government and the sector,
which has existed since the 1990s and is welcomed by companies in particular because of the ample co-determination opportunities the scheme offers as compared to
the normal legislative process. In its current form, the obligations system has existed
since 2012.

The concept

In an initial step, the Danish Energy Agency (DEA) compiles a proposal for the obligation based on an assessment of the current market situation and technological developments. The general political framework and the targets are defined by the government after an agreement regarding the obligation has been established in parliament.
The targets are defined both for the electricity and the gas sector and are proportional
to the average market share of the electricity or gas supply in the three preceding years.
In Denmark, three gas companies, six oil companies, 74 electricity companies, and 417
district heating companies participate in the obligations programme. With a few exceptions, all technologies can be utilised for energy savings, but there are exceptions for
technologies for which the additionality of measures is assessed as low. The energy
efficiency commitments are financed by end consumers via their energy bills.

29

Sources: Deloitte, 2017; ICEDD, 2017

30

Sources: ENSPOL, 2015; Bertoldi, Castellazzi, Oikonomou, & Fawcett, 2015; BigEE, 2018
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Effects

Experiences from Denmark show that the industrial sector can realise energy savings
in a highly cost-effective manner. The efficiency obligations address industries in both
the ETS and non-ETS sectors. Furthermore, weighting factors are used in Denmark in
order to also implement measures with a long lifetime.

Transferability to
Germany

The impact of an energy efficiency commitment depends in particular on the number
of companies that have committed to it as well as the overall target. While Germany
currently fulfils the obligations of the Energy Efficiency Directive exclusively via alternative policy measures and has a range of energy efficiency measures, an energy efficiency commitment could also become part of this package of measures. However,
an energy efficiency commitment in Germany would need to be adapted to national
interest groups and the existing savings potential in various sectors.

5.3.3 Denmark: Initiative "Renewables for the Industry"31
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.

Brief description

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

The concept

Companies were able to apply for subsidies for switching to the use of renewable energy
(biomass, solar, or wind energy) or district heating instead of using fossil energy carriers
(coal, oil, or gas) in production processes. Investments in energy efficiency measures
were also eligible for subsidies.

Effects

It is estimated that the initiative will save one million tonnes of CO2 per year in the ETS
and ESD sectors from 2020 onwards.

Transferability to
Germany

In Germany, there are already similar funding programmes by the KfW as well as other
federal funding guidelines, hence the learning effect is limited.

5.3.4 Sweden: Energy audit subsidies for SMEs32
Via the subsidy system in Sweden and the audits it finances, energy consumption can also be reduced
in SMEs.

Brief description

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

The concept

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

31

Source: Danish Ministry of Energy, Utilities and Climate, 2017

32

Sources: Swedish Government, 2017; IEA, 2017
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Effects

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

Transferability to
Germany

In Germany, just like in other EU Member States, energy audits are mandated for large
companies. Furthermore, there already are similar programmes for energy consultation
and funding for SMEs in Germany, such as the SME Initiative Energiewende and Climate
Protection and Energieberatung Mittelstand. In Germany, up to 80% of consultation costs
can be subsidised as part of the Energieberatung Mittelstand programme. Depending on
energy costs, up to a maximum of EUR 6,000 is granted in funding. Hence, the learning
effect for Germany is limited.

5.3.5 Sweden: CO2 tax33
Due to its high price signal, Sweden's CO2 tax can be seen as an extremely effective example of a
cross-sector instrument that has a particular impact on the ESD sector Industry as well.

33

Brief description

Sweden's CO2 tax was introduced in 1991 as part of a comprehensive tax reform which
also reformed energy taxes and is levied on all fossil energy carriers. It is currently the
most drastic CO2price signal in the world for, and sets a price on energy emissions in the
industrial, building (heating) and transport sectors that are not covered under the EU's
ETS.

The concept

The CO2 tax is levied together with other taxies on energy carriers. However, unlike the
general energy tax, it targets emissions instead of the energycarrier. The electricity sector is exempt from the CO2 tax (but is also practically emissions-free).

Effects

The CO2 tax has contributed substantially to the almost complete decarbonisation of the
Swedish heating sector and, despite a low tax rate, also had an influence on the industrial
sector, above all via a strong reduction in emissions intensity. An effect has also been
recorded in road traffic, with an estimated emissions reduction of almost 10%.

Transferability to
Germany

A reform of taxes and levies in the energy sector would be possible in Germany and
could set a strong price signal for CO2. Compared to Sweden, Germany is characterised
by a highly coal-intensive electricity mix and the limited availability of bio-energy, such
that other technological options would need to be incentivised in order to achieve comparable emissions reductions.

Sources: Andersson, 2017; Bohlin, 1998; Brännlund, Lundgren, & and Marklund, 2014; Scharin & Wallström, 2018
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5.3.6 Slovakia: Grant programme for energy savings and the use of renewable energy34
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 eastern Europe.

Brief description

As part of the European Regional Development Fund Operational Programme for Slovakia for the phase 2007-2013, a grant programme for innovation and technology transfer as well as a grant programme for energy efficiency measures in the industrial sector
in Slovakia were launched to serve as the continuation and expansion of an existing
grant programme under the previous Operational Programme. The programme continued to remain operational even after the end of the programme phase.
Above all, the programme finances investment measures with a focus on SMEs, but
also finances measures in large companies. Measures eligible for financing include e.g.
a switch to biofuels or other forms of renewable energy, the construction of highly efficient CHP plants, and the modernisation of combustion installations.

The concept

Effects

Transferability to
Germany

Companies are eligible for grants amounting to EUR 20,000 to 200,000 for small projects and grants amounting to EUR 60,000 to 2,000,000 for large-scale projects. In the
wealthier regions around Bratislava, the maximum grant amount is 40% of the costs
and in the remaining regions of Slovakia it is 50%. The annual funding volume for the
2014-16 period was approximately EUR 9 million.
According to the National Energy Efficiency Action Plan, the programme resulted in
savings of around 590 TJ per year in the 2014-2016 period. Furthermore, according to
an ex-ante estimate, the share of renewable energy in the energy mix increased by 4.6
percentage points. A detailed quantification of CO2 savings due to the programme does
not exist.
In Germany, there are similar funding programmes for investment measures in the industrial sector at the national and state levels. They are further categorised in much
more detail according to their scope (electricity efficiency, CHP, renewables etc.). They
are generally also open to all technologies.
The financing is provided in part by the EU. Likely because it is embedded in the European Funds for Regional Development (ERDF), the funding amounts for investment
measures in Slovakia may be higher than the EU would permit for Germany. Hence,
the transferability of the instrument is limited.

5.3.7 UK: Climate Change Agreements35
In addition to the energy efficiency commitments in Denmark, the Climate Change Agreements in the
United Kingdom can be seen as another example of effective voluntary commitments for companies.

Brief description

The Climate Change Agreements (CCAs) were introduced in 2001 in order to maintain
the competitiveness of companies that need to pay the Climate Change Levy (CCL)
and at the same time promote energy efficiency in the industry. The programme was
revised in 2013 in order to simplify reporting and increase transparency in the programme.

34

Sources: Slovak Ministry of Economy, 2009; MURE, 2008

35

Sources: Ricardo Energy & Environment, 2017; Environment Agency, 2015; European Commission, 2017
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The concept

Energy-intensive companies can enter into voluntary agreements on emissions reductions with the British Environment Agency in order to be granted a rebate on the CCL.
After a period of two years in each case, the levy on electricity is reduced by 90% and
by 65% for other fuels if the target is achieved.

Effects

In the first phase of the new CCA programme, the targets in most sub-sectors were
achieved and comprehensive investments were made in energy efficiency measures.
Between January 2013 and December 2014, the emissions of participating companies
reduced by approximately 12%.

Transferability to
Germany

Germany could utilise the UK's experience to consider industry-specific agreements for
example. For Germany, it could be relevant to compile a database for this purpose,
which sets industry-specific consumption benchmarks for electricity and heat consumption.

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

Belgium: Tax deduction for energy savings
UK: Climate Change Agreements
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6 DETAILED ASSESSMENT OF THE AGRICULTURAL SECTOR
6.1 Description of the agricultural sector
Emissions in the agricultural sector are generated e.g. by digestive processes in animals, the storage
of solid and 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 CO 2 emissions. Methane and nitrous oxide are more potent
greenhouse gases than carbon dioxide (methane = 25 times, nitrous oxide = 298 times) (UBA, 2016).
These emissions are generated along the entire process chain of agricultural operations. Methane
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 emissions are caused by the use of
nitrogen-based fertilisers (UBA, 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 CO2 sinks and forestry management processes. Emissions that can be
traced back to the operation of agricultural machines or the heating and ventilation of stalls are attributed
to the energy sector. Overall, the agricultural sector generates approximately 10% of GHG emissions
EU-wide (UBA, 2017). In Germany, the emissions generated by agriculture in 2015 accounted for 7.4%
of total emissions.
A large portion of GHG-reducing activities in the agricultural sector takes place via the implementation
of EU directives at national level. Furthermore, EU subsidies as part of the Common Agricultural Policy
(CAP) as well as grants from the European Agricultural Fund for Rural Development (EAFRD) also play
an important role.

4%

44%

37%

15%

Intestinal fermentation

Manure processing

Fertilizer inputs

Other

Figure 7: Agricultural emissions according to source sector (2015)
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6.2 Sector-specific developments
6.2.1 Overview of sector-specific developments
The EU-wide emissions from the agricultural sector 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 more efficient feeding 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 emissions as well 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. Hence, data
on added value will be used for calculating intensity.
Because the definition of the agricultural sector for the purposes of added value is not identical to the
ESD definition, both data series will be presented. The following table contains values on the trends for
the absolute agricultural emissions (Em ESD) as well as the absolute emissions of the sector
based on a slightly broader definition of all energy and other emissions attributed to this sector
(E.NACE.L8-15). The first value specified here is more meaningful with regard to the emissions trends in
the ESD sector Agriculture; the largely congruent second value increases our confidence that the intensity based on this value is meaningful. The emissions intensity of the agricultural sector
(I.NACE.L8-15) is based on NACE Values on added value 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. emissions-relevant activity 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 Member States).
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Table 12: Emissions trends and intensities in the agricultural sector

Green: emissions and intensity trends in the selected countries; bold: the five countries with the greatest reductions in absolute emissions as well as the relevant intensities.
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ESD emissions: Eurostat [env_air_gge], CRF3 overall. E.NACE.L: Overall emissions of the economic sector Agriculture and Hunting (NACE A01) in all source categories based on [env_ac_ainah_r2] in the period 2008-2015. I.NACE.L:

[env_ac_aeint_r2]
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Between the Member States, there are comparatively large differences in absolute emissions reductions as a result of drastically different starting points (Table 12). 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 in emissions intensity are observed only in a very small number
of countries. Denmark achieved the greatest success in this regard — it reduced its overall emissions
by 5% while simultaneously reducing intensity by 27%. The most significant reduction in GHG intensity
in the agricultural 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.

6.2.2 Selection of country-sector combinations
Based on the key indicators described, the significance 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, France, and the UK.
Table 13: Recommended country-sector combinations in the agricultural sector

Country
Denmark

Finland

Netherlands

France

Unique aspects
➢

Significant emissions reductions were achieved over the past few years.

➢

Denmark is one of the few countries in which a reduction in emissions is not due primarilyto
a smaller livestock population, which makes it a particularly interesting case study.

➢

High reduction in the emissions intensity of the agricultural sector.

➢

Despite marginally positive economic development in the sector, GHG emissions were reduced slightly.

➢

The lower use of nitrogen-based fertilisers and improved fertiliser processing can be traced
back to policy measures.

➢

Already low emissions intensity continues to decline.

➢

Lower overall emissions in the sector. The two most emissions-intensive sub-sectors have
already reached their reduction targets for 2020.

➢

Agricultural sector is responsible for a large portion of exports and overall economic performance.

➢

Structurally and politically, France is broadly comparable to Germany.

➢

A significant reduction in the GHG intensity of the agricultural sector has been achieved.

➢

In Italy, the agricultural sector plays a comparatively important role in the overall economy,
and at almost 2.3% of GDP, accounts for a significantly higher percentage of the economy
than in Germany. Although this limits comparability with the German agricultural sector, it
constitutes an interesting case from the policy perspective.

➢

Significant emissions reductions as well as a reduction in the GHG intensity of the sector
were achieved.

➢

With regard to the percentage of the economy and structural characteristics, the UK is highly
comparable to Germany, and also offers interesting policy measures for reducing emissions
in the agricultural sector.

➢

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

➢

Both the intensity as well as overall emissions decreased in recent years.

Italy

UK
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Despite lower emissions or reduced GHG intensities in the agricultural sector, the countries in Table 14
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 transferability to Germany.
Table 14: Countries not chosen in the agricultural sector despite having achieved emissions and/or intensity reductions

Country

Unique aspects
➢

Greece

➢
➢
➢

Luxembourg

➢

➢
➢

Sweden

➢

Emissions in the agricultural sector in Greece have indeed fallen starkly since 1990. However, this is not due to political measures and instruments, but instead primarily to lower
ground-based nitrogen emissions as a result of a decline in the use of nitrogen-based
fertilisers caused by price increases.37
All other significant parameters with regard to agricultural emissions (livestock population,
crop production, etc.) do not show any significant changes.
In addition, the economic performance of the agricultural sector continues to be below
that of 2005.
The agricultural sector in Luxembourg is very small and has little significance for the economic performance and overall emissions of the country.
Luxembourg's agricultural sector has one of the highest emissions intensities EUwide. Although this intensity has decreased slightly, it continues to be at a very high level
and does not follow a constant decreasing trend.
Furthermore, the overall emissions of the sector have increased slightly.
The slight decrease in overall emissions in the Swedish agricultural sector cannot be attributed to targeted political interventions but is instead due in large part to an economic
downturn in the agricultural sector.
This is not a trend that was desired and induced by policies, but instead a decrease
brought about by high production costs in Sweden as well as growing international
competition, thereby making it harder for Swedish agricultural products to stay competitive in the market38.

6.3 Selected instruments in the agricultural sector
Based on the selected countries in Table 13 with above-average 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 selected instruments contain various approaches for reducing emissions in the agricultural sector.

6.3.1 Denmark: Reduction of ammonia emissions39
In the Danish agricultural sector, stark reductions in emissions have been achieved since 1990. The
regulation of ammonia emissions 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.

37

Greek Ministry of Environment and Energy, 2018

38

Government of Sweden, 2016

39

Sources: Eionet, no date; Danish Ministry of Energy, Utilities and Climate, 2017
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Brief description

Regulatory instrument for reducing the GHG emissions in Denmark generated by the
evaporation of ammonia.
The emission of ammonia stimulates nitrous oxide emissions. Reducing ammonia
emissions therefore leads to a reduction in nitrous oxide emissions.
The regulation of these emissions encompasses various regulations for handling liquid and solid manure to reduce the resulting emissions, including:

The concept

•

Optimising the handling of solid and liquid manure in stalls for cattle, pigs, and
poultry.

•

Regulations for covering storage facilities.

•

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

•

Prohibition on ammonia treatments for straw.

Effects

The strict regulation of how ammonia is handled in Denmark leads to a reduction in
the use of liquid manure on fields and other processes which release ammonia. An
evaluation of the Action Plan reached the conclusion that the measures implemented
have led to an annual reduction of 34,000 tCO2e in nitrous oxides. The greatest effect
was achieved by the reduced exposure time of distributed liquid manure.

Transferability to
Germany

If a similar instrument were to be applied in Germany, there would be a comparatively
high conflict potential, as strict regulations would result in costs and the limitation of
choices for stakeholders in the agricultural industry.

6.3.2 Denmark: Action Plan for the Aquatic Environment I-III and the resulting Agreement on
Green Growth40
Since the first Action Plan for the Aquatic Environment was agreed upon, significant emissions reductions have been achieved. The action plans 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.

Brief description

The concept

During the period from 1990-2010, three "Action Plans for the Aquatic Environment"
were implemented in Denmark to reduce nitrate pollution in bodies of water. These
comprised a combination of economic and regulatory measures. The third Action Plan
(2004–2015) gave rise to the Agreement on Green Growth for the agricultural sector.
A series of specifications and regulations were implemented via these Action Plans
for the Aquatic Environment. Among other things, these aim to improve the use of
liquid manure as well as implement stricter regulation of fertiliser use. The action plans
served to regulate the behaviour of farmers in order to minimise the nutrient losses of
the sector. In particular, specifications were laid down for the use of slurry, the better
use of liquid and solid manure, 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
nitrates and phosphor into the aquatic environment, the reduction of harmful pesticides, and support for the development of organic cultivation.

40

Sources: The Danish Environmental Protection Agency, 2009; Grantham Research Institute on Climate Change and Environment, 2017; Danish Ministry of

Energy, Utilities and Climate, 2017
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The effects achieved by the action plans include a reduction in the application of nitrogen-based fertilisers. As a result, nitrous oxide emissions were reduced by 30%
during the period from 1990-2010.
Effects

Because an interim evaluation of the third Action Plan for the Aquatic Environment
showed that the desired effects would not be achieved, the government introduced
the Agreement on Green Growth, which is an expansion of the Action Plan.
The overall effect of the three Action Plans on nitrous oxide emissions is estimated at
around 2.2 MtCO2e annually.

Transferability to
Germany

Tight regulation of the use of fertilisers has already been implemented in Germany via
the Fertilisers Ordinance (Düngemittelverordnung). By enhancing this regulation, additional effects could be achieved similar to those in Denmark.
The greatest contribution of the Danish agricultural sector to GHG emissions comes
from the breeding of dairy cattle. This sub-sector plays an important role in Germany
as well, such that a high degree of effectiveness can be expected from similar
measures.

6.3.3 France: Measures for the promotion of bio-methane production41
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. Stakeholders in the agricultural industry indicate that the
sector could achieve a positive greenhouse gas footprint via the production of bio-methane.

41

Brief description

In France, there are multiple instruments for the promotion of agricultural bio-methane
production and using it to generate electricity.

The concept

These measures consist of a combination of economic, informational, and planning
instruments for the reduction of carbon dioxide, methane, and nitrous oxide emissions.
In 2013, the energy performance plan for agricultural enterprises which had been in
force until then was replaced by the Plan for the Competitiveness and Adaptation of
Agriculture (Plan de compétitivité et d'adaptation des exploitations agricoles). It comprises various funding instruments for agricultural biogas production, including for initial investments and guaranteed prices for electricity generated using bio-methane.
To supplement it, the "Nitrogen Bio-methane Energy Plan" was adopted in 2014 to
implement an optimisation of the purchase price for electricity from biogas, as well as
the simplification of administrative processes for the implementation of projects for
anaerobic fermentation.

Effects

Via the measures listed, increased production of renewable energy by the French
agricultural sector was achieved. Furthermore, improved processing of methane and
a general improvement in the handling of animal waste were also achieved. Estimated
annual reductions in emissions amount to: 0.28 MtCO2e in 2013, 0.53 MtCO2e in
2015. Furthermore, expected annual future reductions are estimated at 1.38 MtCO 2e
in 2020, 2.23 MtCO2e in 2025, and 3.08 MtCO2e in 2030.

Transferability to
Germany

The promotion of renewable energy sources enjoys a high political and societal priority
in Germany. Due to the high political relevance of generating renewable energy from
various sources, a comparatively high political and societal acceptance can be assumed, which would facilitate the implementation of similar measures in Germany.

Sources: French Ministry for Agriculture and Food, 2014; Ministère de l'Ecologie, du Développement durable et de l'Energie, Ministère de l'agriculture, de

l'agroalimentaire et de la forêt, 2013; French Ministry for Agriculture and Food, 2014; Government of France, 2017; Direction Générale de l’Énergie et du
Climat, 2017
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6.3.4 Netherlands: Agrocovenant – Agreement for clean and efficient agricultural sectors42
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 already been proven.

Brief description

The "Agrocovenant" of the Dutch agricultural sector provides the climate policy framework for this sector. In 2008, the agricultural and gardening sector negotiated the
agreement with the government and agreed on various targets as well as measures
and instruments for reducing emissions and increasing energy efficiency. If the GHG
reduction targets are not achieved, regulatory measures are taken. Similar agreements are widespread in Dutch politics.
As part of this agreement, three key targets were agreed upon:
•
•
•

The concept

Effects

Transferability to
Germany

A reduction of 3.5-4.5 MtCO2e in 2020 compared to 1990.
A reduction of 4.0 to 6.0 MtCO2e in other greenhouse gases by 2020 compared
to 1990.
An annual improvement of 2% in energy efficiency during the period from 2011–
2020.

Pursuant to the target agreements, the agricultural industry is expected to implement
cost-efficient measures to achieve them. For non-CO2 emissions, this involves the
proliferation of best practices in management for the reduction of nitrogen input, for
example GPS-assisted precision agriculture, measures for feeding cattle that lower
methane output, as well as measures for storing liquid manure that reduce methane
emissions.
Thanks to the broad range of measures and instruments contained, a variety of effects
is achieved. To date, considerable increases in the energy efficiency of greenhouse
cultivation and a resulting reduction in energy consumption have been achieved.
By 2012, the target of a 20% reduction in CO2 emissions (from 7.6 MtCO2e to 6.2
MtCO2e) had already been achieved. Non-CO2 emissions decreased from 2008 to
2011, from 24.6 MtCO2e to 18.4 MtCO2e.
The agricultural sector in the Netherlands exhibits significant structural differences
compared to the German agricultural sector. Greenhouse cultivation is the most important sub-sector in Dutch agriculture, which differs greatly from Germany. In greenhouse cultivation, emissions are generated primarily from energy consumption, and
measures for improving energy efficiency play a particularly important role. Similar
factors do not apply to the german agricultural sector.
The measures contained in the Agrocovenant regarding GHG reduction in the subsector of livestock farming, on the other hand, can, to a large extent, be transferred to
the German agricultural sector.

42

Sources: Netherlands Enterprise Agency, 2018; Eionet, no date; Theune, 2017; Ministry of Economic Affairs and Climate Policy, 2017
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6.3.5 Netherlands: Phosphate reduction plan – Emissions trading for phosphate emissions43
Emissions trading for phosphate emissions is an innovative instrument for reducing GHG emissions in
the agricultural sector. It will only be possible to 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 GHG-reducing effect primarily by decreasing the livestock population, thereby resulting in lower methane and nitrous oxide emissions.

Brief description

In early 2018, an emissions trading system for phosphate emissions was established
in the Netherlands. Because the dairy cattle population saw rapid growth after the EU
milk quota was abolished, the associated emissions have increased. In order to reduce them, new regulations for phosphate emissions were introduced, as they exceeded the EU limits in 2015-2017.

The concept

The number of emissions certificates is based on the 2015 emissions level. Via the
trading of certificates of phosphate emissions, emissions can be reduced cost-efficiently in situations where this can be done for the lowest cost.

Effects

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

Transferability to
Germany

This instrument is an innovative approach for reducing emissions within the agricultural sector. To date, no similar instrument has been implemented in Germany. Because the dairy cattle sector is also responsible for a significant percentage of emissions in Germany's agricultural sector, similar measures may also have a impact of
reducing the sector’s emissions in Germany.

6.3.6 UK: Greenhouse Gas Action Plan for Agriculture in England44
Despite being based on voluntary measures by the agricultural industry, the Greenhouse Gas Action
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 CO 2e.

Brief description

An annual emissions savings target of 3 MtCO2e by 2022 was defined for the British
agricultural sector. The decentralised administrations (Wales, Scotland, Northern Ireland, and England) have each implemented their own voluntary initiatives for achieving this target. In this case, the Greenhouse Gas Action Plan of the English agricultural
industry constitutes the most comprehensive catalogue of measures through which
emissions reductions have already been achieved via a wide range of voluntary
measures. Voluntary agreements between the agricultural industry, the government,
and in some cases environmental protection organisations have a long history in England. The Action Plan is based on these collaborations.

The concept

The Greenhouse Gas Action Plan is a voluntary initiative by 14 organisations in the
agricultural industry. The Action Plan was compiled and is being implemented by
these organisations. Via established communication channels, information on how
modern production and cultivation methods can increase operational efficiency and

43

Sources: Government of the Netherlands, 2017; Government of the Netherlands, 2018
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Source: Campaign for the Farmed Environment, 2015
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competitiveness while simultaneously reducing emissions is disseminated. The
measures contained in the Action Plan encompass all areas of agricultural activities.

Effects

Transferability to
Germany

The effects achieved by the Action Plan include increased awareness of and attention
paid to GHG effects among stakeholders in the agricultural sector. By 2016, the activities of the Action Plan are estimated to have achieved an annual reduction of one
million tonnes of CO2e.
The implementation of a large number of individual measures in agricultural enterprises also leads to an increase in efficiency and cost reductions for resources such
as fertiliser. Overall, this results in a more widespread use of modern production methods.
The agricultural sectors in Germany and England are highly comparable, which increases the transferability of the Greenhouse Gas Action Plan to the german context.
A voluntary agreement would also enjoy a higher level of acceptance among the
stakeholders of the agricultural industry than a regulatory instrument, as the resulting
costs would be comparatively low and usually preferred over economic or regulatory
intervention.
One key difference when compared to Germany lies in the fact that the UK has significantly stricter statutory regulations and regulatory limits regarding climate protection in the agricultural sector, as statutory regulations for national emissions reduction
targets are in place in the UK.

6.4 Summary
The most widespread type of policy instruments for reducing GHG emissions in the agricultural 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.
Transferability to Germany was assessed as being high for the following instruments:
>

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

>

Denmark: Reduction of ammonia emissions

>

France: Measures for the promotion of bio-methane production

>

UK: Greenhouse Gas Action Plan for Agriculture in England
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7 DETAILED ASSESSMENT OF THE WASTE SECTOR
7.1 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 reduction in 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 Netherlands, Norway,
Sweden, and Switzerland (EEA, 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 may fall under 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 CO 2 emissions via the reduced use of primary energy (UBA, Klimaschutz in der Abfallwirtschaft [Climate protection in waste management],
2015). But because recycling requires energy, it can increase emissions in the EU if it primarily replaces
imports.
Due to the historically widespread prevalence of emissions from deposition in landfills as well as methane gas emissions (Figure 8), successful reduction policies in the waste sector have focused 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 one, the use of waste to generate energy can be optimised — via 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 emissions, while the
energy emissions associated with recycling mostly fall under the EU ETS.
0%

20%
3%
5%

72%

Landfill waste
Biological waste treatment
Waste incineration
Wastewater treatment
Other

Figure 8: Emissions from waste by source sector (2015)
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7.2 Sector-specific developments
7.2.1 Overview of sector-specific developments
Across Europe, waste emissions fell by 31% between 2005 and 2015 (Eurostat, 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% between 1990 and 2015, which corresponds to the highest relative reduction
of the various sectors (UBA, Treibhausgas-Emissionen in Deutschland [Greenhouse gas emissions in
Germany], 2017). As shown in the following table, this is a sustained trend. Between 2005 and 2015,
emissions in the german waste 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. Because emissions 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 differs from the other sectors in that no good is supplied, and hence trends in absolute
emissions are generally more meaningful than in other sectors (see below). Other available indicators
for this sector include the emissions intensity per tonne of waste (I.pTonne4-14). 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 generation45 or recycling. However, it refers to the
overall quantity of waste generated, and hence only allows limited conclusions to be drawn about the
handling of emissions-intensive organic waste.46 Furthermore, the emissions intensity of the sector,
measured by the added value of the waste industry (I.NACE.A8-15), can also be used as an indicator.

45

When used for energy generation, emissions are released, but they are attributed to the energy sector. Additionally, it is generally assumed that these

emissions replace other (fossil) emissions.
46

Hence, a period of strong activity in the construction industry, for example, could influence these statistics if construction waste were to make up a large

portion of the weight of the waste, but are not responsible for emissions.
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Table 15: Emissions trends and intensities in the waste sector
Green: Emissions and intensity trends in the selected countries; bold: the five which achieved the greatest reductions.

Waste47

EU28

BE

BG

CZ

DK

DE

EE

IE

GR

ES

FR

HR

IT

CY

LV

LT

LU

HU

MT

NL

AT

PL

PT

RO

SI

SK

FI

SE

UK

NO

CH

-48%

-22%

28%

-10%

-47%

-37%

-26%

-6%

-1%

-20%

49%

-24%

6%

-3%

-30%

-17%

-13%

-18%

-46%

-41%

-16%

-17%

3%

-34%

12%

-24%

-47%

-63%

-18%

-12%

Emissions trend
Emissions

-31%

Relevant intensities

47

Intensity per
tonne of
waste
(I.pTonne4-14)

-29%

-52%

-17%

58%

-43%

-51%

-40%

-6%

-54%

49%

-23%

171%

-29%

17%

-49%

-18%

1%

31%

53%

-64%

-44%

-34%

57%

117%

-23%

31%

-48%

-71%

-55%

-47%

N/A

Intensity of
the waste industry
(I.NACE.A8-15)

-26%

-41%

-26%

64%

25%

-50%

-32%

-9%

63%

14%

-8%

-3%

17%

-33%

-12%

-47%

-16%

-3%

N/A

-8%

-39%

N/A

0%

12%

-13%

-14%

-20%

-46%

-57%

-12%

N/A

Emissions: Eurostat [env_air_gge], CRF 5 overall. I.pTonne: Development in the intensity of emissions per tonne of waste generated in the period from 2004 to 2014 (comparison with [env_wasgen]). I.NACE.A: [env_ac_aeint_r2], NACE E37-

E39).
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In almost all EU-28 Member States, a reduction can be observed between 2005 and 2015 in absolute
GHG emissions generated by waste management activities (Table 15). 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 leading countries, the emissions intensity per tonne of waste also fell dramatically,
which points to the fact that the reductions observed are systematic policy-induced trends instead of
random fluctuations. Despite the largely positive trend, waste emissions increased in a number of Member States, e.g. in Croatia (HR) by almost 50%, and in the Czech Republic by almost 30%.

7.2.2 Selection of country-sector combinations
Compared to other sectors where goods or services are provided, the waste sector is characterised by
the fact 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 United Kingdom 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 combinations 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 comparable to Germany

➢

Emissions reduction in waste sector comparable to Germany

➢

Environmental consciousness well above average

➢

Significant expansion of district heating in combination with waste-to-energy

➢

Substantial emissions reduction in waste sector

Sweden
UK

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.
2) Recycling and recycling policies 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, a discrepancy may result between the life cycle perspective (recycling lowers global emissions) and a
perspective focused on national or European emissions reductions (recycling lowers European
emissions only if energy emissions are lower than the manufacturing emissions 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, recycling policies are 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, depending on the size of the installation, emissions saved from the replacement of fossil energy
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carriers fall under the EU ETS. Hence, policies which optimise the use of waste to generate energy —
e.g. by promoting combined heat and power generation — may exert their emissions-reducing effects
outside the ESD sector. Despite this, they are considered here.

7.3 Selected instruments in the waste sector
The instruments selected represent two ends of a spectrum; on the one hand a successful example for
conventional waste 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 emissions-neutral to emissions-negative sector (waste-to-energy with CCS in Norway). Because potential 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 the potential for reducing emissions even further.

7.3.1 Norway: Waste-to-energy with carbon capture and storage (CCS) in Oslo48
This policy has the potential of making waste combustion in Oslo emissions-neutral or even emissionsnegative.

48

Brief description

The policy envisioned in Oslo, which is also supported by the Norwegian government,
consists of combining the use of waste to generate energy with carbon capture and
storage (CCS). A successful test phase for this project has already been concluded.
This process would result in negative emissions. Even though it has not yet been
implemented, it is an important case study due to the goal of complete emissions
neutrality.

The concept

Via the subsidies and/or regulations planned for in this policy, CCS would be introduced for waste-to-energy installations, such that the combustion of waste for energy
would result in negative emissions for biogenic materials and would be emissionsneutral for other materials.

Effects

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

Transferability to
Germany

CCS is controversial in Germany and hence potentially difficult to enforce. At the
same time, the benefits of the technology would be greater in Germany than in Norway, as comparatively less clean energy is available.

Source: Stuen, 2016
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7.3.2 UK: Landfill tax49
In the UK, the landfill tax has contributed significantly to reducing the landfilling rate — as well as the
associated methane emissions.

Brief description

Introduced in the UK in 1996, the landfill tax is a price instrument. It is a tax that
increases over time and is levied on a per-tonne basis for biodegradable landfill
waste. Between 2007 and 2014, the tax rate was increased by 300%, from approx.
GBP 25 to GBP 80 per tonne of landfill waste. This massive increase within a short
period of time facilitates the identification of the policy's effects, as other factors do
not change as rapidly.

The concept

Equivalent to a CO2 tax, the landfill tax provides an incentive to not only directly avoid
waste (higher material efficiency) but also dispose of waste in a different manner (e.g.
use it to generate energy). By changing relative prices, the tax incentivises alternatives to landfills. Because the tax is levied on quantities of waste, it does not incentivise the reduction of emissions within landfills (unlike e.g. a CO2 tax, which provides
incentives for more efficient coal combustion), rather the landfill tax (Elliot, 20162017) provides incentives for avoiding waste and using it to generate energy or recycling it.

Effects

The landfilling rate has fallen dramatically, such that emissions in the waste sector
have decreased by over 60%. The price escalation of the tax in the period examined
indicates that it is probable that this policy instrument had a strong influence on this
trend.

Transferability to
Germany

In general, the concept is transferable to Germany, and there is political acceptance
for it.
However, because Germany has also achieved high emissions reductions in the
waste sector and the landfilling rate is already low, there is limited overall potential
for achieving additional emissions reductions.

7.4 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 leading countries, 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 do not necessarily 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, the options for additional emissions reductions in the waste
sector, other than waste avoidance policies, are limited for Germany.
Due to the limited options for reduction as well as the limited possible learning experiences for Germany,
the applicability of measures in the waste sector to Germany is assessed as being low.

49

Sources: Gov.uk, no date; Elliot, 2016-2017
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8 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 2030 targets 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 non-ETS sectors (transport, buildings, industry, agriculture, and waste) from
other EU Member States, Norway, and Switzerland.
These sectors are responsible for around 60% of EU-wide GHG emissions. In most European countries,
the transport sector is the non-ETS sector with the most GHG emissions. Around one third of ESD
emissions EU-wide come from this sector. The building sector is responsible for a quarter of EU-wide
emissions covered by the Effort Sharing Decision. The agricultural sector and the areas of the industrial
sector not covered by the ETS constitute additional important sources of emissions.
From an EU-wide standpoint, it was possible to save emissions in all ESD sectors between 2005 and
2015, but in numerous Member States the scope of the emissions reductions could be increased to
achieve national, European, and international climate protection goals.
In order to contribute to this, the respective sub-chapters x.3 of chapters 3-7 presented an overview of
particularly effective climate protection 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 sector-specific emissions intensities.
Subsequently, instruments were identified for each sector which were assessed as having a high level
of transferability to Germany. These policy measures are summarised in Table 17.
Table 17: Climate protection instruments with a high level of transferability to Germany

Sector

Transport

Buildings

Industry

Agriculture

Country

Instrument

France

Bonus-malus system for vehicles

Norway

Incentives for electric vehicles

Sweden

Taxation of company vehicles

Switzerland

Shifting goods traffic onto the rails

Denmark

Energy Performance Certificate Database

France

Tax credit for energy transition

Sweden

Innovation clusters

Belgium

Tax deduction for energy savings

Denmark

Energy efficiency commitments (cross-sector, focus on industry)

Sweden

CO2 tax (cross-sector, focus on industry)

UK

Climate Change Agreements

Denmark

Action Plans for the Aquatic Environment and Agreement on Green Growth

Denmark

Reduction of ammonia emissions

France

Measures for the promotion of bio-methane production

UK

Greenhouse Gas Action Plan for Agriculture in England
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