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Executive Summary

In the past years, more than 70 countries have committed to a net zero target for their economic development,
covering about 76 percent of global emissions. Germany is amongst those countries and has established a
sophisticated approach to link economy-wide emission reduction targets, with sectoral emission limits and enabling
policies in all sub-sectors. In addition, regular monitoring of all energy transition activities is to assure that Germany

stays on track to reach its long-term targets.

Figure 1:Interaction of GHG
reduction targets, energy sector
targets, policies and monitoring

Step 1

Determine
economy - wide
emission
reduction targets
(2030,2040,2045)
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zero pathway

Step 2

Determine
sectoral emission
reduction targets
(for the energy
sector and all
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Step 3

Determine
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measure in the
electricity, heating
and transport
sector that will
enable taget
achievement

Step 4

Establish regular
monitoring of
targets and
measures;
implement
additional
measures of
target are not

reduction targets

Net zero strategies

This report highlights the key features of the German
strategy to reach a net zero carbon economy by 2045.

- Germany defines economy-wide emission reduction
targets.

- Germany defines annual, sector emission limits.

- Germany defines policies in all sub-sectors to reach
those targets.

By moving the target to reach net zero from 2050 to
2045, all sub-targets for the energy sector need to be
increased in the coming years. Targets for the share of
renewables in final electricity consumption have already
been increased by the new government coalition. In

addition, deployment levels of renewable energy capacity

need to increase dramatically (200 GW of solar PV by
2030 and 110 GW of wind onshore by 2030).

achieved

Monitoring of the energy transition

Germany's energy and climate framework consists of a
complex interplay of policies and targets. To analyze the
progress toward the country’s mid- and long-term energy
and climate targets, the government has established a
periodic monitoring process.

- The annual Monitoring Report collects statistical data
and reports on the key policy measures.

- In addition, a Progress report is published every three
years. It provides a more holistic overview of the
energy transition, also discussing which additional
policies and measures might be required in the fields
where progress has been insufficient.

- Finally, an independent expert commission advises
the responsible ministry on the monitoring process
and publishes an external assessment in response to
the progress report.
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Net zero carbon strategies

The Paris Agreement was an important step in bringing the world onto a climate-safe pathway. In the past years, more
than 70 countries have committed to a net zero target for their economic development, covering about 76 percent of
global emissions. Germany is amongst those countries with one of the earliest dates (2045).

* Germany determined the first ambitious climate targets in 2007 (80-95% of emission reduction by 2050).
However, the targets determined were not yet fully in line with a net zero carbon strategy.

+ In 2016, Germany defined specific emission reduction corridors for each economic sector. Emission reduction
targets for each sector were expressed in million tonnes of CO2 equivalents.

+ In 2019, the various strategies and regulations for climate protection were enshrined in one single law: The

Climate Protection Act, targeting net zero by 2050.

+ 2021, the German government has passed the amended climate protection law, establishing a strategy to reach net

Net zero targets versus full decarbonization

zero by 2045.

1.1 The Paris Agreement and international
net zero strategies

In December 2015, the overwhelming majority of
countries around the world and Parties to the United
Nations Framework Convention on Climate Change
(UNFCCC) agreed to limit the rise in the global average
temperature to well below 2 degrees Celsius (°C),

and ideally 1.5°C, by the end of the present century,
compared to pre-industrial levels.

The Paris Agreement was an important step in bringing
the world onto a climate-safe pathway. In the following
years, several reports were published by international
organizations that highlighted the need to rapidly reduce
carbon emissions in the coming decades, underscoring
that any emissions reductions achieved today help to
reduce both the scale and the pace of the reductions
necessary in the coming decades. This includes a special
report from the IPCC (2018) on the impacts of global
warming of 1.5°C and related global greenhouse gas
emission pathways and a report by the International
Energy Agency (IEA) titled “net zero by 2050, describing a
roadmap for the global energy transition (IEA, 2021). The
sixth and latest IPCC assessment “Climate Change 2022"
paints a grim picture of the future without climate action,
highlighting that urgent action is required (IPCC, 2022).

In response to the growing push for action on climate
change, a growing number of countries around the world
have adopted net-zero targets. More specifically, as of
early 2022 over 70 countries have committed to a net
zero target for their economic development, covering
about 76 percent of global emissions.’

1 https://www.un.org/en/climatechange/net-zero-coalition

Net zero GHG
emissions

This concept refers to the overall
balance of greenhouse gas emissions
(GHG) produced, and emissions
taken out of the atmosphere (e.g.,
via carbon sinks such as forests). In
other words, a certain number of
emissions are still feasible if they are
offset with either carbon sinks or
with carbon sequestration. However,
reaching negative emissions is more
challenging under this approach.

Full
decarbonization

Decarbonization refers to a systematic
reduction of carbon emissions from
the energy, agriculture, and industrial
sectors, achieved by phasing out

the use of fossil fuels such as coal,
oil, and natural gas. This concept
refers to the process of reducing the
CO2 emissions, with the end goal

of achieving a fully decarbonized
economy. No more CO2 would be
emitted into the atmosphere due

to the burning of fossil fuels (i.e., no
need to balance remaining emissions
with carbon sinks such as forests).

Many climate scientists argue that
in the long-term (e.g., post-2050),
negative emission will be required.
In order to extract carbon from the
atmosphere, full decarbonization
might become necessary.
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1.2 First steps towards a German net zero
strategy

In 2007, targets related to climate protection were for
the first time determined in a policy package. According
to this so-called “Integrated energy and climate package”
(including 14 laws and ordinances), greenhouse gas
emissions need to be reduced by 40% until 2020 in
comparison with 1990 levels (BMU 2007).

In 2010, for the first-time longer-term emission reduction
targets were determined as part of the “energy concept”
(BMWi, 2010). This included carbon emission reduction
targets for the various periods through 2020, 2030, 2040
and 2050.

Table 1: GHG emission reductions targets (energy concept
2010)

Target year GHG emission reductions (%) '

2020 40%
2030 55%
2040 70%
2050 80-95%

However, the targets determined were not yet in line
with a net zero carbon strategy. For instance, as part
of the 2050 target (80% to 95%) only the 95% target
would have been in line with a net zero strategy. In the
energy sector, a target of 60% renewable energies in
final energy consumption was determined, meaning that
40% of energy would still be derived from fossil fuels
or other non-renewables sources. This was also clearly
not in line with a net zero GHG emissions strategy. In
the years since the Energy Concept was published,
Germany’s approach has become more detailed, and
more ambitious.

1.3 Germany's “Climate Protection Plan
2050"

Another important step towards a consistent net zero
strategy was taken in 2016. The Climate Protection

Plan 2050 adopted a cross-sectoral, macroeconomic
perspective. The major innovation of the Climate Action
Plan 2050 is the introduction of specific emission
reduction corridors for each economic sector (BMU,
2016).

The Climate Protection Plan was developed based on
an extensive stakeholder consultation with regional
governments, municipalities, industry associations
and citizens. All involved parties provided ideas for
policy measures that would need to be enacted to
meet the long-term emission reduction targets. More
than 400 potential measures in all sectors were tabled
by public and non-governmental actors, resulting in
97 consolidated measures. Important measures for
the energy sector included the build-up of renewable
energies, combined heat-and-power plants (CHP),

grid expansion, a phase-out of coal, the introduction
of carbon pricing, increasing the flexibility of energy
demand as well as the implementation of the National
Action Plan on Energy Efficiency (UBA, 2016). Several
research institutes provided the scientific basis for
the plan, including developing various scenarios.

As part of the plan, Germany's lawmakers set out specific
emissions reduction corridors. These corridors define
the allowed emissions for each sector, including energy,
transport, buildings, industry, agriculture, land use and
forestry. Emission reduction targets for each sector
were expressed in million tonnes of CO2 equivalents
(see Table 2).

Table 2: Defined emission targets

Area of 1990 (in million | 2014 (in million | 2030 (in million | 2030 (reduction for areas of action (compared to
action tonnes of CO2 tonnes of CO2 tonnes of CO2 in % compared 1990) ( P
equivalent) equivalent) equivalent) with 1990)
Source: BMU 2016
Energy Sector | 466 358 175-183 62-61%
Buidings 209 119 70-72 67 - 66%
Transport 163 160 95-98 42 - 40%
Industry 283 181 140 - 143 51 -49%
Agriculture 88 72 58-61 34-31%
Subtotal 1,209 890 538 - 557 56 - 54%
Other 39 12 5 87%
Total 1,248 902 543 - 562 56 - 55%

1 In comparison with 1990 levels.



An important feature of the Climate Protection Plan

is that it is considered to be a “living document”,
which allows it to change and develop over time,
providing both the government and the private sector
a certain degree of flexibility over the attainment of
the targets. For instance, periodic adjustments and
modifications can be implemented in order to take
technological innovations into account. In addition,
impact assessment studies are carried out for each
sector, as these targets can impact economic and
social development. In the case of severe negative
impacts or new opportunities related to technological
innovations, adjustments to the reduction corridors can
be introduced.

1.4 Enshrining the net zero strategy into a
law: The German Climate Protection Act

Eventually, the various strategies and regulations for
climate protection were enshrined in one single law:
The Climate Protection Act. The law was first passed
by the German Parliament in 2019 and later amended in
2021. Prior to that, Germany's climate action strategies
and policies were included in a variety of national laws
and programs reflecting EU regulation and international
commitments.

The approach of determining annual emission reduction
targets for all sectors as already laid out in the Climate
Protection Plan (see Section 1.3) is an essential part of
this law. The individual ministries are responsible for
reaching their sector targets and sub-targets. For
instance, the Ministry of Transport is responsible for
achieving emission reductions in the transport sector
and the Ministry of Energy and Climate is responsible
for achieving the targets in the electricity sector.
Adequate measures and policies need to be enacted

by those ministries. If a sector exceeds the emissions
allowed in a given year, the responsible ministry
must immediately submit an emergency program to
comply with the greenhouse gas emission budgets in
subsequent years (CEW, 2021; BMUV, 2019). If a target
is missed or even overshot, the difference will be “evenly
spread over the remaining annual emissions budgets of
the sector” (Bundesregierung, 2021; BMWi, 2019a).

However, the first version of the Climate Change Act
primarily focused on mid-term targets until 2030 and did
not provide a clear pathway until 2050.

1.5 Increasing the level of ambition: The
amended Climate Protection Act

In June 2021, the German government has passed

the amended climate protection law, which increases
sectoral emission reduction targets and specifies steps
of action for the period after 2030. This amendment
became necessary after the highest German Court, the
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Federal Constitutional Court, had declared that the
emission reduction targets of the 2019 law were not
sufficiently ambitious to protect the health and well-
being of future generations in Germany. The Court
argued that the targets for 2030 were not sufficiently
ambitious, which in turn might result in significant
restrictions and an important reduction in the quality of
life of German citizens in the period after 2030.

In response to this major court ruling, the German
government was forced to implement more ambitious
greenhouse gas emission targets for 2030 and to
increase its level of ambition for its climate protection
efforts in general. In addition, Germany has committed to
achieving a fully net zero economy earlier than previously
proposed (2045 instead of 2050) (see Table 3). In the
process of defining and implementing these targets,
Germany is increasingly moving toward a “full economy”
approach to achieving its climate objectives, introducing
measures spanning virtually all sectors of the economy
including the energy, agriculture, industry, buildings, as
well as transportation sectors.

Table 3: GHG emission reductions target under the new
Climate Protection Act;

Source: KSG 2021

Target

GHG emission reductions (%)’

year

Emission reduction of at least 65 % (10%

2030 more ambitious than under the previous
version of the law)

2040 Emission reduction of at least 88 %
Reaching net greenhouse gas neutrality by

2045
2045 (net zero)

2050 Negative greenhouse gas emissions after

2050 (focus on protection of ecosystems)

The annual emission volume for the period up to the
year 2030 has been updated by the new law (see Annex 2
under 84, KSG 2021).

1 In comparison with 1990 GHG emission levels.
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Table 4. Annual emission limits in different sectors of the German economy;

Source: KSG 2021, Annex 2 for § 4

Annual emissions (million

tonnes of CO2-equivalents)

2024 2025 2026

Energy sector 280 257 108
Industry sector 186 182 177 172 165 157 149 140 132 125 118
Buildings sector 118 113 108 102 97 92 87 82 77 72 67
Transport sector 150 145 139 134 128 123 117 112 105 96 85
Agricultural sector 70 68 67 66 65 63 62 61 59 57 56
Waste sector and others 9 9 8 8 7 7 6 6 5 5

The law also stipulated the annual emission reduction
trajectory for the years 2030 to 2040 in detail, increasing
from 67% in 2031 to 88% in 2040. The emissions
reduction pathway described by the Climate Protection
Act is significantly more ambitious than historic emission
reduction achievements in Germany over the past
decades. As of 2021, greenhouse gas emissions in the
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tonnes of CO2 equivalents annually. In the last decade,
annual emission reduction average around 14 million
tonnes. In other words, the emission reductions need
to be increase twofold or threefold to achieve a
climate-safe pathway.

Figure 2: Greenhouse gas emission trends in
Germany (1990-2020), including targets for
2030, 2040 and 2045,

Source: CEW 2021
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1.6 Monitoring: The independent Council of
Experts on Climate Change

Like the monitoring process of the German
Energiewende (see Chapter 3), the Climate Action Law
also stipulates the role of an independent expert
council to evaluate the progress towards a net zero
economy in Germany. Five experts are selected for a five-
year term by the government. The experts cover different
academic fields that are relevant for climate policy,
including economics, political science, social sciences and
natural sciences.

The role of this independent expert council was
strengthened by the amendment of the Climate Change
Act in 2021. The roles of this expert council are to
examine greenhouse gas emission data and to assess
the effects of CO2 reduction measures and policies.
The experts are also able to act as consultants in the
event that annual carbon budgets need to be modified.
Finally, The German parliament can commission special
reports on critical issues via this expert council. The
council presents emissions development reports,

and an assessment of policy impacts every two years
(KSG, 2019). The expert committee will publish its first
monitoring report in 2022.

1.7 Financing the energy transition: The
“Energy and Climate Fund”

In 2011, the first German fund for energy and climate
related measure was adopted as part of the “Energy
Concept”. The establishment and functioning of this fund
were decreed by a special law, the Energy and Climate
Fund Act (EKFG) of 2010.

This Energy and Climate Fund was used to finance
several different activities related to the energy
transition, including renewable energy deployment
(for heating and cooling), investments in energy
efficiency, national and international climate change
mitigation measures, electric mobility and others. In
addition, compensation payments for plant operators
of decommissioning of coal-fired power plants and
compensation payments have been paid via the fund
(EKFG, 2011).

The fund started with €780 million in 2012, followed

by €3.3 billion in 2013 and €4.5 billion in 2019

(BMWi, 2019¢). In the past years, it became clear that
substantially more funding would be required to
reflect the increasing ambition related to greenhouse
gas emission reductions. In 2020, the fund was
increased to €8.4 billion. For the years 2021 to 2024, a
total budget of around €93 billion is foreseen (BMWI,
2020a).
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Originally, it was envisioned that the main funding source
would be derived from Germany's national budget, which
is decided upon by the national Parliament every year.
However, this approach led to uncertainty about how
much money would be available in the coming years.
Partly as a result, the sources used to replenish the fund
have been expanded. In the first years (2011-2013),
revenues primarily came from levies on nuclear power
plant operators and from the national budget. In the
following years (2013-2019), the German and European
carbon pricing mechanism - the European Emissions
trading scheme (ETS) - became an import source for
revenues. Since 2019, the revenues from the newly
established carbon taxing regime for fossil fuel use in
the heating & cooling and transport sector became
increasingly important.

For the year 2022, more than €30 billion will be made
available for energy and climate related projects. The
money will come for revenues generated by the ETS
(primarily carbon emission allowances for the electricity
sector and industry), carbon pricing for the heating and
transport sector, the general budget as well as accruals
(see Figure 3).

Figure 3: Revenue sources for the German Energy and
Climate Fund (billions of euros, 2022);

Source: Bundesrat 2020

B Emissions trading (ETS) CO2 pricing M General budget B Accruals
Government spending was also increased in order to
allow for faster decarbonization in line with the new
Climate Protection Act of 2021 (see also Section 1.5).

To support the climate goals, an ad hoc program was
passed which provides additional €8 billion for climate
protection measures, especially in the industrial and
building sectors (BMWi 2021¢).
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Targets and policy frameworks for the

energy sector

The targets in the energy sector (electricity, heating & cooling, transport) currently do not reflect the level of
ambition expressed in the national GHG emission reduction targets (net zero by 2045). The new government
coalition is in the process of aligning the sector targets and policies with the overarching objective of reaching a

net zero carbon economy in the coming 23 years.

* Energy policy making in Germany is heavily determined by the carbon emission reduction targets as

laid out by the Climate Change Act.

+ The targets for the energy sector needed to be adjusted frequently, since the level of ambition regarding
greenhouse gas emission reductions was increased several times over the past decades in Germany.

+ Policies and measures in the energy sector are based on a multitude of laws, programs, regulation, and

other lower ranking pieces of legislation.

* Additional actions and policies are required in all sub-sectors (electricity, heating & cooling and transport).

Energy policy making in Germany is heavily
determined by the carbon emission reduction
targets as laid out by the Climate Change Act. As
described in Section 1.4 and 1.5, annual emission limits
for each sector were expressed in millon tonnes of CO2
equivalents. In the energy sector, emissions need to be
reduced from 280 million tonnes of CO2 equivalents

in 2020 to 108 million tonnes of CO2 in 2030 and then
to practically zero until 2045. In the transport sector,
emissions need to be reduced from 150 million tonnes
of CO2 equivalents in 2020 to 85 million tonnes of CO2 in
2030.

These targets serve as guardrails for all energy policy
decision making. All technology pathways, measures
and policies need to be analyzed in terms of whether
whether they are in line with these mid-, and long-
term emission reduction trajectories.

Climate Protection Law (2019/2021)

Even though the emission reduction targets are very
clear with a long-term perspective, the German approach
also allows for a certain degree of flexibility, which is
indicated by the carbon reduction corridors for the
various sectors. In addition, the policies and measures to
achieve these targets need to be constantly adopted.

As shown in Figure 4, the economy-wide, national
greenhouse gas emission reduction targets are
translated into targets for all major sectors, including
the energy sector and the transport sector. In a second
step, the energy sector targets and the transport sector
targets are traslated into policies and targets for the
sub-sectors. In this Chapter, firstly the targets for the
energy sector will be presented. Secondly, the key
policies and measures in the electricity sector, heating &
cooling sector, transport sector and industry sector are
presented.

Figure 4: The interaction of economy wide
GHG emission reduction targets, sectoral
targets and policies and measures in the
energy sector (Source: |ET)
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2.1 The targets for the energy sector do not
yet reflect a net zero pathway

As the level of ambition regarding greenhouse gas
emission reductions was increased several times
over the past decades in Germany, the targets for the
energy sector needed to be adjusted frequently.
The first strategy document that targeted the deep
decarbonization of the German energy sector was the
Energy Concept of the year 2010. Even though this
strategic document is over 10 years old, it is still the
foundational document for the deep decarbonization
of the German energy system. It included targets for
greenhouse gas emission reduction, energy efficiency
targets, targets for renewable energies and targets for
electric vehicles.

The target architecture has remained largely in place
but frequent adjustment were necessary in the past 12
years. The currently existing targets as they are depicted
in government documents in the years 2021 and 2022,
do not yet reflect the targets required to bring Germany
on a net zero emission pathway. By shifting the net zero
time horizon from 2050 to 2045, all sub-targets for the
energy sector need to be increased in the coming years.
At the same time, the policy mix needs to be broadened
and the level of ambition still need to be increased.

As the climate targets were only increased in 2021,
the energy related targets (and measures) still need
to be updated. First, the climate targets need to be
updated to reflect the targets defined in the updated
version of the Climate Protection Act (see Section 1.5).

Table 5. Greenhouse gas emission reductions: Old targets
versus new targets;

Source: IET based on KSG 2021 and BMWi 2021a

GHG emission

2020 2030 2040 2045 2050

reduction

Emission reduction 0 0 Net
targets before 2021 40% - -55% zero
New em|55|on 40%  -65%  -80% Net
reduction targets zero

1 The following targets were determined by the Energy Concept of
2010: Cut GHG emissions (baseline 1990): 40% by 2020; 55% by 2030;
70% by 2040; 80-95% by 2050; Reduce in electricity consumption
(baseline 2008): 10% by 2020, 25% 2050; Increase final energy from
renewables: 18% by 2020, 30% by 2030, 45% by 2040, 60% by 2050;
Increase the number of electric vehicles in use: 1 million by 2020; 6
million by 2030 (BMWI, 2010; LSE, 2010).

Second, the targets for the share of renewables in final
electricity consumption have been increased by the new
government coalition. Instead of reaching a greenhouse
gas neutral electricity sector by 2050, it should now be
reached by 2035.

Table 6. Renewable energies in the electricity sector: Old
targets versus new targets;

Source: IET based on KSG 2021 and BMWi 2021a

Share of

RE in gross 2030 2035 2040 2050

electricity
consumption

At At
Before 2021 least least
35% 65%

Greenhouse
gas neutral

At At
New targets least least
35% 80%

Greenhouse
gas neutral

Thirds, the deployment levels for renewable energy
sources in the electricity sector need to be increased in
order to achieve a greenhouse gas neutral electricity
sector by 2035. The higest increase will be necessary
in terms of solar PV and wind energy deployment. As
stipulated by the responsible ministry, the installed
capacity of solar PV will need to increase from 59 GW at
the end of 2021 to 200 GW in 2030 (see Figure 5).
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Figure 5: Increase of solar PV between

2000 and 2030,
250 Source: BMWK 2022b
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At the same time, the installed wind onshore capacity
needs to increase from 56 GW at the end of 2021 to 110
GW in 2030 (see Figure 6). A similar drastic increase is
required for offshore wind energy, increasing from 8 GW

in 2021 to 30 GW in 2030.
Figure 6: Increase of onshore wind energy
between 2000 and 2030,

Source: BMWK 2022b
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Finally, several other targets will likely need to be
increased, including:

- Targets for renewables in final energy consumption
- Renewable energies in the heating sector’

- Renewable energies in the trasport sector

- Energy efficiency targets

- And others.

2.2 An overview of policies and measures in
the energy sector

The German policy framework for the energy sector is
very complex. In order to depict this complexity and offer
an overview of the most important pieces of legislation,
the responsible ministry (BMWK) periodically updates
and publishes an “overview map” of legislation governing
the German energy supply system (see Figure 7). The
map shows that, one the one hand, the policy framework
is characterized by an interplay of European and national
legislation. On the other hand, the policy framework is
characterized by a hierarchy of regulation, starting with
overarching strategies, followed by acts/laws and finally
by lower ranking regulation (ordinances, decrees, etc.).

1 Here the Coalition Contract (2021) stipulates that 50% of the heat is
to be generated in a climate-neutral manner by 2030
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Figure 7: Overview of legislation governing Germany’s energy supply (2017);

Souce: BMWi (2017)"
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2.3 Regulation for the electricity sector

In the past decades, decarbonisation efforts in the
energy sector focused primarily on the electricity sector,
with little attention paid to the decarbonisation of the
thermal (i.e. heating and cooling) and transport sectors.
Decarbonizing the electricity sector based on 100%
renewable energies is making it easier to implement
wide-ranging decarbonisation in the other two main
sectors through the rising electrification. In this regard,
the progress made in increasing the share of renewable
energy in the electricity sector is opening up a number of
synergies in the broader energy transition by enabling a
growing share of thermal and transport-related energy
needs to be met with renewable electricity.

In addition, the decarbonisation of the power sector
has been in some ways easier than in the other sectors
due to the presence of a wider range of alternative
technologies (mainly hydropower, geothermal, biomass,
biogas, wind, and solar).

Scalable and widely-available alternatives for the
decarbonisation of the transport sector, for instance,
have only emerged in recent years with the rise of
longer-range electric vehicles, enabled by improvements

1 Note that an updated version is available in German only (BMWi 2021)

in battery technology. Similarly, electric heating

has been used only in select jurisdictions due to its
inefficiency, and high peak load requirements, and it is
the emergence of heat pumps that is enabling higher-
efficiency heating to be delivered using electricity. Both of
these innovations are therefore changing the landscape
of decarbonisation, and making the decarbonisation of
the thermal and transport sectors somewhat easier than
it was only a decade ago.

Reducing carbon emission in the electricity sector and
aligning policies with the net zero strategy is based on

a large number of policies and measures in Germany.
Amongst others, this includes regulation for fossil fuels
(e.g., the phase out of coal; fuel-shift to gas in combined
heat-and-power plants), regulation for rapidly expanding
the transmission and distribution grid, the Renewable
Energy Act, regulation on carbon pricing (see Figure 8).
Many other, lower ranking pieces of legislation stipulate
further regulatory details.
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Figure 8: Key laws and regulation for
the net zero strategy in the electricity
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and measures
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Nonetheless, additional actions will be required to align the
German electricity sector policies with the net zero by 2045
strategy (see Section 2.3.2).

2.3.1. Regulation for the basic functioning of the
electricity sector: The Energy Industry Act

The overarching framework for the regulation of the
electricity sector is laid out by the Energy Industry Act
(ENWG)'. The law was first implemented in 1935. A major
revision took place in 1998 with the full liberalization

of the German electricity market. The law lays out the
basic functioning of the liberalized German electricity
market (unbundling, regulation of the transmission

and distribution network, etc.), based on the principles
of cost-effectiveness, security of supply, efficiency,
consumer protection, and environmental protection in
order to integrate increasing shares of renewable energy
sources (ENWG, 2005). In the past years, additional
regulation on the hydrogen infrastructure was included.

The implementation of this law is assured via a large
number of ordinances which include more detailed
regulation. Amongst others, this entails:

- Ordinance on fees for the access to electricity supply
networks: This Ordinance regulates the method of
determining the charges for access to the electricity
transmission and distribution networks (network
charges) (StromNZzV, 2005).

1 The equivalent to the Vietnamese Electricity Law No. 28/2004/
QH11.

Regulation for
renewables: The
Renewable
Energy Source Act

Heating &

Carbon cooling sector

policies and
MEENIES

pricing: ETS

Regulation on access to gas supply networks: This
Ordinance regulates the terms and conditions under
which network operators need to grant open access
for all market participants (GasNzV, 2010).

Ordinance on fees for the access to gas supply
networks: This Ordinance regulates the establishment
of the method for determining the charges for access
to the gas supply networks (GasNEV, 2005).

Ordinance on agreements for interruptible loads: This
ordinance regulates the obligations of transmission
system operators to conduct tenders and to accept
bids received for the purchase of disconnection
capacity from interruptible loads based on demand-
side flexibility from the industry sector (AbLaV, 2016).

Ordinance on incentive regulation of energy supply
networks: This regulation determines incentives to
optimize the operation of electricity supply networks
(ARegV, 2007).
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2.3.2. Phasing out of coal and fuel switch to fossil gas

Regarding the decreasing use of fossil fuels and the
fuel switch from coal to gas, especially two pieces of
regulation are important. First, the Act to reduce and
end coal-based power generation has the purpose of
phasing-out the use of coal in electricity generation in

a socially acceptable manner, reducing emissions while
ensuring a secure, affordable, efficient and climate-
friendly supply of electricity (KVGB, 2020).

Second, the Act for the preservation, modernisation

and expansion of Combined Heat and Power has

the purpose to increase net electricity generation from

cogeneration plants to 110 terawatt hours by 2020 and

to 120 terawatt hours by 2025 in the interest of energy

conservation and environmental and climate protection
(KWKG 2020, 2015).

2.3.3. Accelerating grid expansion

In addition to the more general regulation of
transmission and distribution grids in Energy Industry
Act (see Section 2.3.1), a number of additional laws have
been passed to assure a quicker and more effective
build-out of the grid infrastructure in Germany.

In order to achieve this, Germany passed the Grid
Expansion Acceleration Act (NABEG) in 2011 and later
amended it in 2019. The law simplifies the planning

of grid expansion projects for projects where several
regions and local governments were concerned or
directly impacted. Grid technology innovations were
also promoted via this law, including specifically the
promotion of ultra-high voltage lines and underground
cables for high-voltage (110-kilovolt) lines. In addition,
transparency and public participation in the grid planning
process was regulated (NABEG, 2011).

In addition, two other laws define the process for priority
expansion of the transmission grid. This is the Federal
Requirement Plan Act (BBPIG) and the Power Grid
Expansion Act (EnLAG). The EnLAG was first passed

in 2009 and list priority grid expansion lines which are
exclusively under the responsibility of the federal state
(EnLAG, 2009).

2.3.4. Scaling up renewable energies: The Renewable
Energy Source Act

The primary tool to achieve the full decarbonization of
the electricity sector via renewable energy sources is the
Renewable Energy Source Act (EEG), which built upon
and expanded the Electricity fee-in Law of 1990 (StrEG).
The renewable energy law was already established in the
year 2000 and amended more than ten times in the past
two decades. The law includes fundamental regulation
(e.g., priority dispatch, grid connection procedures) and

the generic regulation of the renewable energy support
mechanisms (namely feed-in tariffs and auctions). The
law has become increasingly complex. The latest full
amendment of the law now stands at more than 170
pages (EEG, 2017). By contrast, Germany's original
Electricity Feed-in Tariff Law (StrEG) adopted in 1990 was
a mere five pages long.

In addition to this law, a number of decrees and
ordinances have been implemented to assure the
decarbonization of the electricity sector, including, but
not limited to:

- A biomass electricity sustainability ordinance,
setting out the sustainability requirements with
respect to the protection of areas for the production
of liquid biomass and the certification.

- A system service ordinance, designed to improve the
safety and stability of the electricity grids. Its goal is to
raise the share of system services for the grids that is
generated from wind energy.

- Arenewable energy ordinance, specifying the rules
of selling renewable electricity on the wholesale
market and the calculation of the EEG surcharge.

An Act on the Digitalisation of the Energy
Transition, implemented in 2016 (GDEW, 2016). The
act includes regulation on the roll out of smart meter
technologies.




2.3.5. Pricing carbon emissions: European emissions
trading

Carbon pricing is a key policy for decarbonising the
electricity system. In Germany, carbon pricing in the
electricity sector is based on the European Emissions
Trading scheme (EU ETS). The European emission
trading scheme follows a “cap-and-trade” approach.
First, the EU sets a cap on how much greenhouse gases
can be emitted every year. Second, emitters of CO2 are

(EUR per metric tonne)
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required to purchase certificates, European Emission
Allowances (EUA), for every tonne of CO2 they emit.
These certificates can be traded EU-wide." With emission
certificates being reduced gradually in phase 3 and 4 of
the EU ETS, the price for emitting carbon is rising, having
reached its historic peak in early February 2022 of over
EUR 96 per tonne? (see Figure 9).

Figure 9: EU emission trading scheme
spot and futures prices (Euros per
tonne of CO2);

Source: ECB 2021

Phase 3 Phase 4
p———_ LR
2017 2019 2021 2023

1 https://ec.europa.eu/clima/eu-action/eu-emissions-trading-
system-eu-ets_en

2 Ember Data (2022). Accessed March 15 2022 : https://ember-
climate.org/data/carbon-price-viewer/
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2.3.6. A national green hydrogen strategy

An important new aspect of the German energy
transition is the National Hydrogen Strategy, adopted
in 2020. Even though electricity will play an increasingly
important part in meeting future energy demand, not
all sectors can be easily electrified. In several “hard-to-
abate sectors”, (e.g., steel, chemicals, cement, maritime
shipping and aviation,) green hydrogen (GH2) and GH2
derivatives known as Power-to-X (PtX) products are
expected to play a growing role in achieving net zero.

At the same time, green hydrogen can be used in the
German electricity sector as a storage technology,
helping reduce curtailment during times when wind

and solar output exceed both national power demand
as well as available export capacities. In order to create
the necessary infrastructure in Germany to use GH2, the
current government is planning to require that all future
gas-fired power plant need to be “hydrogen ready” in
their initial design.

Several locations have already been identified for green
hydrogen production (Erzeugung), green hydrogen
infrastructure (Infrastruktur), industries that will rely on
green hydrogen (Nutzung Industrie) and use cases in the
transport sector (Nutzung Mobilitat). In addition, options
for a green hydrogen pipeline system are currently being
developed (BMWK 2022b).

Figure 10: Schematic depiction of a future German green
hydrogen infrastructure;

Source: BMWK 2022b
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In Germany, the country’s Hydrogen Strategy estimates
that the demand for GH2/PtX products will expand from
1.67 Mt (55 TWh) in 2020 to between 2.7 and 3.3 Mt (90-
110 TWh) in 2030 and 11.5 Mt (380 TWh) in 2050 (BMWi
2020b). Since not all of the required hydrogen can be
produced nationally, Germany and the European Union
are currently working on strategies for importing green
hydrogen.

2.3.7. Additional action is required to align electricity
sector policies with a net zero pathway

Despite this complex policy framework already in place,
the level of ambition and the scale of policies needs to
increase to align emission in the electricity sector with
the net zero pathway. The new German government
coalition already announced a new target of supplying
80% of the country’s electricity from renewables by 2030
(Coalition Agreement, 2021). The new German Minister of
Energy and Climate Change, Minister Habeck, announced
in January 2022 that the electricity sector will be the first
sector to become climate neutral in 2035.

The new government, think tanks and research institutes
have tabled many additional measures that can be
implemented in the coming years:

- Increase the installed capacity of solar PV from
roughly 50 GW today to 200 GW in 2030 (Coalition
Contract, 2021)

- Increasing the deployment targets for offshore wind
energy to 25 GW in 2030, 60 GW in 2040 and 70 GW in
2045 (Prognos et al. 2046).

- Solar PV obligation: Making solar PV mandatory on
rooftops of new buildings.

- Phasing out coal power plans earlier than 2038, likely
by 2030 (Coalition Contract, 2021)

- An amendment of the CHP law, focusing on support
for power plants that are “hydrogen ready” and that
are combined with large-scale heat pumps (Prognos
etal. 2021)

- Building modern gas power stations which are
“hydrogen-ready”, meaning that they can run on
climate neutral gases in the long-term (Coalition
Contract, 2021)

- Pushing ahead with a reform of grid charges to
strengthen transparency, promote the transformation
to climate neutrality and fairly distribute the costs of
integrating renewable energies (Coalition Contract,
2021).
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2.4 Regulation for the heating and cooling the past decades. In contrast to the power sector where

sector Germany saw a rapid growth in the share of renewable
energy since the early 1990s, the share of renewable

In Germany, more than 50% of final energy demand is energies in the heating sector has increased slowly,

related to heating. Moreover, fully 80% of final heating from 2.1% in 1990, to 4.4% in 2000, to 12.4% in 2010 and

energy consumption is provided via fossil fuels (BMWi, 15.6% in 2020 (BMWi 2021d).

2021d). The reduction of greenhouse gas emissions in
the heating (and cooling) sector has been very slow in

Figure 11: Share of renewables in the electricity, heating &
cooling and transport sector;

Source: AGEE-Stat/Umweltbundesamt 2021
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Policymakers in Germany have adopted a number of
measures and policies to reduce carbon emissions in
the heating sector. Heat demand in Germany is primarily
driven by the building sector. However, many industrial
processes also require heat supply (e.g., via combined
heat-and power plants, or direct process heat).

Figure 12: Key laws and regulation for the net
zero strategy in the heating & cooling sector;

Source: I[ET
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2.4.1. Decarbonizing the building sector: The Buildings
Energy Act (GEG)

In the heating & cooling sector, the Buildings Energy
Act (Gebaudeenergiegesetz, GEG) is the principal law

to drive the decarbonization of the heating and cooling
sector in buildings.! The GEG contains energy efficiency
requirements for buildings and the use of renewable
energies. It includes concrete regulations on the
obligations to use renewable heat in new and existing
(public) buildings, defined as minimum shares of the
building’s overall heating requirements (see Table 7).

Table 7: Minimum share of renewable energy source in the
heating of buildings (GEG, 2020)

Renewable Minimum Share According to GEG
Energy
Solid biomass 50% 8§38
Liquid biomass 50% §39
Heat pump 50% 8§37
Biogas and 30% (Plant with 840
biomethane combined heat
and power) 50%
(Condensing
Boiler)
Solar thermal 15% §35 and 836

The minimum requirements in terms of the energy
efficiency standards of buildings have been included in
the GEG based on Germany's Energy Saving Ordinance
(EnEV) of 20162. The law further bans oil and gas boilers
that are more than 30 years old, consequently requiring
an exchange of operating boilers. In addition, the GEG
regulates the prohibition of oil-based heating systems
as of 2026 (GEG, 2020). More regulations, incentives and

measures to accelerate the transformation of the heating

and cooling sectors are expected in the coming months
and years in order to reduce reliance on fossil fuels,
including specifically imported fossil gas from Russia.

2.4.2. Supporting RE in the building sector: The Market

Incentive Program

An important additional component for financial
incentives is the so-called “Market Incentive
Programme (Marktanreizprogramm, MAP). The MAP
is a funding program of the German Federal Ministry of
Economics and Climate Protection to create incentives
to generate more heat from renewable energies.
Eligible applicants, such as municipalities, companies,

1 It aggregated the regulations that were previously included in two
distinct laws, namely the Renewable Energy Heat Act (EEWarmeG)
and the Energy Savings Act (Energieeinspargesetzes, EnEG).

2 The minimum requirements concern primary energy demand and
heat loss through the building envelope.

and nonprofit organizations, receive a grant from the
state for installing efficient and climate-friendly heating
systems such as heat pumps. Depending on the level of
sustainability of the new heating system and the replaced
heating system, grants of up to 45% are approved. Since
2001 over 1.8 million eligible heating systems have been
exchanged (BMWK, 2022).

2.4.3. Supporting combined heat-and-power

For the provision of heat, the Combined heat-and-
power law is equally important. The law regulates
subsidies for the joint and particularly efficient
generation of electricity and heat in low-carbon CHP
plants, especially those based on natural gas. It also
specifies on surcharges for the new construction and
expansion of heating and cooling networks as well as
heat and cold storage facilities. The purpose of this law is
to increase net electricity generation from cogeneration
plants to 110 terawatt hours by 2020 and to 120 terawatt
hours by 2025 in the interest of energy conservation and
environmental and climate protection (KWKG, 2020).

2.4.4. Increasing carbon pricing: The Fuel Emissions
Trading Act

In 2019, Germany has established a carbon pricing
regime for greenhouse gas emissions in the transport
and building sectors. The law, the so-called The Fuel
Emissions Trading Act (BEHG), was modified already in
2020, increasing the carbon pricing levels in order to
align this policy with the German net zero strategy. In the
first years, this carbon pricing scheme will operate with
fixed price per tonne of CO2 equivalents (increasing over
time).

Table 8: Fixed carbon prices under the Fuel Emissions Trad-
ing Act;

Source: BEHG 2019

Fixed carbon price (Euro per tonne of CO2
equivalents

25 Euro

Year

2021

2022 30 Euro

2023 35Euro

2024 45 Euro

2025 55 Euro

As of 2026, the scheme shall be transferred to a second
European emissions trading scheme (ETS 2) for the
heating and transport sector (Coalition Contract, 2021).



2.4.5. Additional action is required to align heating
sector policies with a net zero pathway

In view of the slow increase of renewables in the heating
sector over the past decades, it is evident that additional
measures and policies are needed to largely decarbonize
this sector in the coming 23 years. The German
government has started a dialogue process with all
stakeholders to discuss how to align the emissions from
the country’s heating sector with its net zero strategy
(BMWi 2021d).

According to this dialogue process and other
assessments, the following measures need to be adopted
to reach a net zero heating sector by 2045:

- The carbon pricing and emissions trading mechanism
for heating need to be strengthened (BMWi 2021d).

- The level of energy efficiency in the building sector
needs to increase further (BMWi 2021d).

- In 2022, a funding program for new housing will
be started focusing on GHG reduction. (Coalition
Agreement, 2021).

- The insulation of the existing building stock needs
to accelerate (BMWi 2021d). According to recent
analyses, at least 1.6% of all buildings need to be
retrofitted every year (Prognos et al. 2021).

- The share of electricity-based heating needs to
increase significantly (BMWi 2021d). Accordingly
a total of six million heat pumps will need to be
installed by 2030, with the number rising to 14 million
heat pumps nationwide by 2045 (Prognos et al. 2021).
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- To enable this, the regulatory framework of the
electricity system needs to change (sector coupling,
reduction of surcharges and levies) (BMWi 2021d).

- The government has announced that it plans to
develop a nationwide municipal heat plan and that
the existing district heating networks centered around
cities and municipalities will need to be expanded
(Coalition Agreement, 2021).

- The use of biomass will need to increase for the
provision of heat supply for the industry sector.

- New business models need to be enabled (BMWi
2021d).

2.5 Regulation for the transport sector

The transport sector is the fastest growing source of
greenhouse gas emissions in Germany. In addition, like
many other countries around the world, Germany is

far less advanced in terms of the energy transition in

the transport sector compared to its electricity sector.
Decarbonizing the transport sector is in some ways more
challenging than decarbonizing the electricity sector
because of complexity of transport solutions (striking a
balance between pedestrians, cyclists, motorcyclists, cars,
trucks, shipping, etc.) and the large number of actors and
technologies involved. On the other hand, the investment
cycles in the transport sector are shorter and therefore
the transition process can also happen faster (e.g., a
vehicle is typically only in use for 10 to 20 years whereas
a power plant can be in operation for 40 years or more).

Figure 13: German greenhouse gas emissions by sector
(1990-2019) and emission budgets 2020-2030;

Source: CEW 2021
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A wide variety of policies and measures has already been
adopted in Germany to manage the energy transition

in the transport sector. This includes carbon pricing

for fossil fuels, the promotion and support of active
transport (walking, cycling), as well as support programs
for electric vehicle charging stations, and subsidies
toward the purchase of electric vehicles (see Figure 14).

Figure 14: Key laws and regulation for the net
zero strategy in the transport sector;

Source: Author
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However, stakeholders in Germany are increasingly
aware of the high level of ambition and the scale of
policies needed to align emissions reductions in the
transport sector with the emissions reductions required
under a net zero pathway. Given the rising trend in
emissions from the transport sector that has occurred
in recent years, and the tremendous influence that the
auto manufacturers have historically had on Germany's
transport-sector policies, accelerating the transformation
of the transport sector is emerging as one of the most
important elements to the success of the country’s net
zero strategy.

2.5.1. Carbon pricing: The Fuel Emissions Trading Act

In 2019, Germany established a carbon pricing regime for
greenhouse gas emissions in the transport and building
sectors. The law, the so-called the Fuel Emissions Trading
Act (BEHG), was modified in 2020, increasing the carbon
pricing levels in order to align this policy with the German
net zero strategy. Initially, this carbon pricing scheme will
operate with fixed price per tonne of CO2 equivalents,
which will increase gradually over time.

Electric
vehicles and
charging
infrastructure

Hydrogen
based transport

Blending of
biofuels

Table 9: Fixed carbon prices under the Fuel Emissions
Trading Act;

Source: BEHG 2019

Fixed carbon price (Euro per tonne of CO2

Year equivalents
2021 25 Euro
2022 30 Euro
2023 35 Euro
2024 45 Euro
2025 55 Euro

As of 2026, the scheme shall be transferred to a second
European emissions trading scheme (ETS 2) for the
heating and transport sector (Coalition Contract, 2021).



2.5.2. Promoting active transport (walking, cycling)

In the urban context, so-call active transport (including
walking and cycling) will play a crucial role in
decarbonizing the transport sector. Such approaches
are not only beneficial in terms of reducing greenhouse
gas emissions, they can also reduce the amount of space
required for transport, while reducing both noise and
promoting more active lifestyles.

The new climate protection law (see Section 1.5) provides
additional funding of €900 million for cycling and walking
infrastructure until 2023, increasing the total available
funding for bike lanes to €1,46 billion. The money is
dedicated to various initiatives such as the program City
and Countryside, Bike network Germany, and Bike lanes
next to Highways (BMDV, 2021a). At the same time the
Ministry of Digitalization and Transport (BMDV) supports
several initiatives that combine public transport options
with cycling and walking. The initiatives are accompanied
by promotion campaigns for healthier ways of movement
and transport (BMDV, 2021b).

2.5.3. Increasing railroad transport

In 2020 the German government published the
Masterplan of railroad transport. The plan aims to
increase the frequency of trains, thus enabling train
passengers to reach their destinations faster, while
also improving connections for cities and rural areas
in particular. Further, special attention is being put on
the reduction of emissions and noise. The German
government wants to increase the share of electrified
lines in the rail network from the current 61 percent
to 70 percent by 2025. In addition, since 2018 the
Deutsche Bahn, Germany's national rail carrier, has
been purchasing 100% of its electricity from renewable
energy sources, making it the single largest buyer of
renewable electricity in the country (Deutsche Bahn
2019). Combined with the increasing electrification of
rail transport, the rail system as a whole has become
a central pillar of Germany's efforts to decarbonize
the transport sector. The national government has
committed to providing sufficient funds via the
federal budget to help the Deutsche Bahn achieve its
electrification targets (BMVI, 2020).

To reach these goals the German government and
Deutsche Bahn will invest 86 billion EUR in modernizing
the rail network by 2030. Freight traffic will also benefit
from this. The government further plans to increase

the federal contribution to the expansion of local public
transport and will double its current investments to

two billion EUR per year starting 2025 - an important
contribution to climate protection, to reducing air
pollution and to improving the quality of life in cities and
in surrounding areas (Bundesregierung, 2022).
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2.5.4. Establishing CO2 vehicle fleet limits

CO2 vehicle fleet limits in Germany are based on
European regulation. Instead of implementing
regulations on the maximum of emissions per individual
car, the EU regulates transport emission via fleet limits.
The latest EU wide regulation (EU) 2019/631 on setting
CO2 standards for passenger cars and light commercial
vehicles (grams of CO2 km) came into force in January
2020. It regulates that all cars registered in the EU must
not exceed the allowed emission value. This means that
single cars can exceed the allowed value but all cars
together must not surpass the cap. The standards will
apply starting 2025 and will be increased in 2030 (BMUV,
2020).

The fleet target until 2024 is set to 147 g CO2/km.
Starting 2025 the fleet wide target is a reduction of

15% of the target defined in 2021 and starting 2035 the
regulation stipulates a reduction of 37,5% of the 2021
targets (EU, 2019b). Another regulation (Regulation (EU)
2019/1242) stipulates fleet-wide CO2 emission standards
for new heavy vehicles (such as trucks and lorries) which
will become effective in 2025 and 2030 (BMUYV, 2020).

2.5.5. Blending of biofuels (biomass and biofuels)

The blending of biofuels in Germany is also stipulated by
various EU Directives. The Renewable Energy Directive
(RED) (EU, 2018) together with the Fuel Quality Directive
(FQD) (EU, 2009b) set EU wide goals and standards for
biofuels and their production. The overarching goal was
to reach at least ten percent of final energy consumption
from renewable sources by 2020.

The blending of biofuels has been controversial for many
years due to the (potential) negative impact of (imported)
biofuels on sustainable agriculture, biodiversity and
habitat. To assure that biofuels used for the transport
sector are produced sustainably, the biofuels in the EU
are only categorized as sustainable if they save at least
35 percent of emissions compared to fossil fuels (BMWK,
2018). This threshold rose to 50 percent beginning of
2017. Installations that started their production after 1
January 2017 must meet GHG savings of minimum 60
percent compared to fossil fuels.

In order to protect land with high biodiversity status
(e.g.: highly biodiverse grassland) or a high carbon
content (e.g. wetlands) the Directives restrict production
of biofuels on land that falls under set criteria. Further
reporting requirements are in place to protect soil, air
and water quality as well as on social sustainability (EU,
2018/ EU, 2009b / Transport Policy 2018).
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2.5.6. Promoting electric vehicles and building
charging stations

In recent years, the policy and financial support of
electric vehicles has become a major focus in Germany.
In 2009, a National Development Plan for Electric Mobility
was established (Bundesregierung, 2009). Six years

later, in 2015, the German government adopted the
Electric Mobility Act (BM] 2015). In the following year, a
new Government Programme for Electric Mobility was
passed, including regulation on incentives for buying
electric vehicles, charging infrastructure, research and
development and others.

At the national level, policies and laws for the
transport sector are enhanced by a number of

decrees and ordinances, including an Ordinance on
minimum technical requirements for the safe and
interoperable installation and operation of publicly
accessible charging points for electrically powered
vehicles. This ordinance regulates the minimum
technical requirements for the safe and interoperable
installation and operation of publicly accessible charging
points for electrically powered vehicles as well as other
aspects of the operation of charging points such as
authentication, use and payment (LSV, 2016).

Many of the subsidies and supports offered for electric
vehicles and for electric vehicle charging infrastructure
are administered by Germany's national development
bank, the KfW. The KfW provides a range of subsidies
for electric vehicle charging station for individual homes
and businesses, as well as per-vehicle subsidies for the
purchase of eligible electric vehicles. As a general rule,
higher subsidies are available for smaller, less expensive
vehicles while lower subsidy amounts are available for
high-end, luxury vehicles.

As of March 2022, for instance, the following subsidies
are available for the purchase of an electric vehicle: for a
pre-tax purchase price of up to 40,000 euros, the bonus
for purely electric vehicles is 6,000 euros and for plug-in
hybrids 4,500 euros. Above 40,000 euros, the bonus is
5,000 euros for purely electric vehicles and 3,750 euros
for plug-in hybrids (KfW 2022a). In addition, targeted

tax incentives also apply: customers who buy an electric
vehicle are exempt from the country's vehicle tax for

ten years. After the first 10 years, only 50 percent of

the vehicle tax is due, compared to the vehicle tax that
owners of conventional vehicles are required to pay.
Compared to a vehicle with an internal combustion
engine, these tax benefits amount to roughly 2,000 euros
over the life of the vehicle.

In addition, the KfW has introduced conditions to obtain
funds for home-based or business-based electric vehicle
charging stations, including that the buyer switches
their electricity supply contract to a 100% renewable
electricity option. This helps ensure that the transition to
electric vehicles supports, in a mutually reinforcing way,
the economy-wide transformation to renewable energy
sources (KfW 2022b).

2.5.7. Promoting hydrogen based transport

Next to electric mobility, the German government is
also supporting hydrogen-based transport. Within the
German government there are diverging views on the
role of hydrogen-based transport versus electric
vehicles. A number of political parties argue that clean
transport support should be technology neutral, i.e., it
should not discriminate between electric vehicles and
hydrogen-based transport.

The National Hydrogen Strategy (2020) gives no

concrete goals regarding the transport sector. However,
it states that “hydrogen-based or PtX-based mobility

can be an alternative option for those applications
where using electricity directly is not reasonable

or technically feasible” (BMWi 2020b). However,

the number of applications in which electricity is not
reasonable or technically feasible continues to decline,
making it more difficult for proponents of hydrogen to
carve out specific market segments that will be protected
from encroachment by electric (including battery electric)
applications. Germany is also supporting hydrogen
infrastructure for the transport sector. Currently around
91 Hydrogen service stations are in operation and 14
more are in planning.



2.5.8. Additional action is required to align transport
sector policies with a net zero pathway

Despite this large bundle of measures in the transport
sector, additional action is required to align carbon
emissions with the net zero pathway. The new
government coalition and several research institutes
have highlighted actions that are required in the coming
years:

- Electric mobility: Germany needs to become a leading
market for electromobility, increasing the number
of electric vehicles to 15 in 2030 (Coalition Contract,
2021) and 36 million by 2045 (Prognos et al. 2021).
Starting 2035 only CO2-neutral vehicles are permitted
according to the European Commission’s proposals in
the field of transport in Europe. Hence Germany will
take the necessary measures- to achieve said goal.

Charging stations: Germany needs to build one
million publicly accessible and non-discriminatory
charging points by 2030 with a focus on fast charging
infrastructure (Coalition Contract, 2021).

Battery: Battery cell production and recycling should
receive targeted incentives to take place in Germany
(Coalition Contract, 2021).

Cycling: The National Cycling Plan will be updated and
foresees the expansion and modernisation of the
cycle path network as well as support to municipal
cycling infrastructure. Funds will be secured until
2030 strengthen the combination of cycling and
public transport. Pedestrian areas shall further be
enhanced and supported with a national strategy
(Coalition Contract, 2021).




Chapter 3
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Monitoring of the German energy

transition

Germany'’s energy and climate framework consists of a complex interplay of policies and targets. To analyze the
progress toward the country’s mid- and long-term energy and climate targets, the government has established a

periodic monitoring process.

+ The annual Monitoring Report collects statistical data and reports on the key policy measures.

+ In addition, a Progress report is published every three years. It provides a more holistic overview of the energy
transition, also discussing which additional policies and measures might be required in the fields where

progress has been insufficient.

+ Finally, an independent expert commission advises the responsible ministry on the monitoring process and
publishes an external assessment in response to the progress report.

The German energy and climate framework consist of a
complex interplay of policies and targets. As highlighted
in Chapter 1 and 2, overarching, economy-wide targets
for greenhouse gas emission reductions need to be
translated into sectoral targets (energy sector) and
consequently, into specific policies for the electricity,
heating & cooling, and transport sectors.

To analyze the progress towards mid- and long-term
targets of the energy transition, the government

has established a periodic monitoring process. The
monitoring process is managed by the Ministry that is
primarily in change of energy policy making, the Federal
Ministry of Economic Affairs and Climate Action (BMWK).
There are two reports that are crucial for the monitoring
process: An annual monitoring report and a more
detailed progress report. In addition, an independent
expert commission, consisting of experts for academia,
evaluation to progress of the energy transition
“externally”.

Key element related to

the monitoring of the
German energy
transition

In addition to these three monitoring elements, the
European institutions also fulfill a certain monitoring
role. As a member state of the European Union, German
has to report to the European Commission in terms of its
progress in climate and energy policy. For instance, the
national energy and climate plans (NECPs) needed to be
submitted for energy and climate related activities in the
period 2020 to 2030.

This complex monitoring process assures that there is a
clear correlation between climate and energy targets and
policies.

Figure 15: Key elements related to the
monitoring of the energy transition;

Source: Author

Monitoring
report

Progress
report

Independent
expert
commission
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3.1 An annual monitoring report

The annual monitoring primarily consists of a collection
of aggregated statistical data. The report presents
information on the annual progress being made with
regards to the achieving quantitative targets of the
energy transition. A points-based system is used to
evaluate progress towards these quantitative targets
(BMWi 2021a; BMWi, 2022).!

The monitoring report provides a detailed status update
for each field of evaluation and provides information

on the measures that were implemented (BMWI, 2021 /
BMWI, 2022). For sectors or areas where no quantitative
targets have been defined, a qualitative assessment is
included.

Table 10. List of quantitative targets as part of the
monitoring report;

Source: BMWi 2019a; 2021

A total of 58 indicators were developed in order to track
the development of the energy transition in Germany,
spanning 13 fields of evaluation2. The evaluation fields
are divided in two sections. First, quantitative targets of
the energy transition are evaluated, including renewable
energy, energy efficiency, buildings, transport and
greenhouse gas emissions.

Evaluation field Indicators

- Share of renewable energy sources (RES) in gross final energy consumption

- Share of RES in gross electricity consumption

- Renewable electricity generation by technology

- Gross electricity generation by energy source

Renewable Energy

- Share of RES in heating and cooling consumption

- Share of RES in the transport sector

- EEG surcharge by technology

- Sum total of EEG surcharge plus electricity prices on the exchange

- Primary energy consumption
Efficiency and
consumption
- Gross electricity consumption

- Primary and final energy productivity

- Share of final energy consumption of buildings in total energy consumption

- Final energy consumption of buildings/heating final energy consumption

Buildings
- Specific final energy consumption for space heating
- Primary energy consumption in buildings
- Final energy consumption in the transport sector
- Specific final energy consumption of the transport sector
- Number of 3-wheel-plus vehicles with an electric drive
Transport

- Number of 3-wheel-plus vehicles powered by fuel cells and natural gas

- Shift to rail transport

- Shift to public transport

1 Five points are given if the target value on the basis of the update
has been achieved or the deviation is less than 10%, four points if
the deviation is between 10 and 20%, three points if the deviation

is between 20 and 40%, two points if the calculated deviation is
between 40 and 60% and one point if the deviation from the target is
more than 60% (BMWi 2021a).

2 Currently, further indicators are being developed for the field
“Environmental compatibility” which was added in the 2017/2018
monitoring report.
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- Greenhouse gas emissions

- Greenhouse gas emissions by source group
Greenhouse gas

o Energy-related CO2 emissions by sector
emissions

- Greenhouse gas emissions avoided through use of renewables

- Specific greenhouse gas emissions in relation to the population and GDP

The second batch of evaluation fields focuses on energy
policy objectives in Germany, including security of supply,
low-cost energy for consumers and environmental
protection, among others (see Table 11).

Table 11. List of quantitative targets related to energy policy
objectives; Source: BMWi 2019a; 2021

Evaluation field Indicators

- Installed capacity of power generation plants
- Distribution of power plant capacity across the Lander
- Combined heat and power including electricity generation

- Conventional generation capacities: new plant construction and dismantling of plants
Power plants and

security of supply - Capacity of pumped storage power stations

- Nuclear phase-out roadmap
- SAIDI power
- Conventional power plants under construction

- Electricity outage duration compared to other countries

- Final consumer spending on energy and as a share of GDP

- Energy spending of private households
Affordable energy and

- El ici i f pri h hol
2 level playing field ectricity prices of private households

- Energy costs for industry

- Oiland gas prices

- Prices of electricity on the exchange

- Electricity prices of non-privileged industrial enterprises
- Macroeconomic energy spending

- Energy prices compared to other countries

Environmental - Environmental monitoring of the energy transition using a suitable set of indicators
compatibility (currently being developed)

- Projects under the Power Grid Expansion Act and Federal Requirements Planning
- Grid investments

Grid infrastructure
- Grid charges

- Costs for ancillary services
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- Number and electricity consumption of heat pumps

Sector coupling, the
heating transition and -
digitisation

Efficient heat networks

- Innovative CHP systems

- Number and electricity consumption of E-mobility

- Digitisation Barometer, including Smart Meter Gateway certification

- Industry spending on R&D

- Federal research spending in the Energy Research Programme

Energy research and
innovation
- Patents

- Project funding from EU funds

- Market uptake of innovative technologies in energy consumption

- Investment in renewable energy and energy efficiency

- Investment in grids and electricity supply

Investment, growth
and jobs

- Primary energy sources saved as a result of the use of renewable energy

- Numbers employed in renewable energy sector

- Employment in the energy sector

3.2 An in-depth progress report

The so-called Progress Report is intended to be published
every three years. Until now, it has been published twice,
in 2014 and 2019. Compared with the annual monitoring
report, the progress report provides a more holistic
overview of the energy transition. It discusses the status
quo of targets and policies and highlights key measures
taken in various sub-sectors. The report also evaluates
whether Germany is on track to attain the goals and
targets (BMWi, 2019a, / BMWi, 2022a).

The progress report also discusses which additional
policies and measures might be required in the fields
where progress is insufficient. In the case of renewable
energy deployment, for instance, the report states that
additional land needs to be made available for wind
energy development, highlights the need for improved
system integration of renewables, points to the technical
potential of rooftop solar PV in Germany, and highlights
the need to increase the integration between the
electricity, heating & cooling and transport sectors (to
deepen so-called “sector coupling”) (BMWi 2019a).

3.3 An independent expert commission

Next to the “internal” monitoring via the German
government and the responsible ministry, and
independent expert commission is financed by the
German government in order to assess the progress of
the energy transition from an “outsider” perspective.

Four energy experts for academia and research are part
of this independent expert body. They provide advice
regarding the drafting of the progress report. After the
progress report is published by the responsible ministry,
these experts formulated a critical assessment of the
progress assessment. Their scientific opinion is published
alongside the Federal Government's report.

In the last reports, the expert commission had identified
significant deficits in terms of energy efficiency policies,
climate protection and renewable energy deployment
in the transport and heating sectors in particular (ZSW,
2022 / ecologic, 2019).



35

List of References

AbLaV, 2016: Verordnung Uber Vereinbarungen zu
abschaltbaren Lasten (Verordnung zu abschaltbaren Lasten -
AbLaV), URL: http://www.gesetze-im-internet.de/ablav_2016/
index.html

AGEE-Stat/Umweltbundesamt, 2021: Renewable energies
in figures. https://www.umweltbundesamt.de/en/topics/
climate-energy/renewable-energies/renewable-energies-in-
figures

ARegV, 2007: Verordnung Uber die Anreizregulierung der
Energieversorgungsnetze (Anreizregulierungsverordnung
- ARegV), URL: https://www.gesetze-im-internet.de/aregv/
BJNR252910007.html

BEHG, 2019: Gesetz Uber einen nationalen
Zertifikatehandel fur Brennstoffemissionen
(Brennstoffemissionshandelsgesetz - BEHG). https://www.
gesetze-im-internet.de/behg/BJNR272800019.html

BKG, 2021, Bundes-Klimaschutzgesetzes URL: https://www.
bmu.de/fileadmin/Daten_BMU/Download_PDF/Klimaschutz/
ksg_aendg_2021_bf.pdf

BMDV, 2021a: Férderung und Finanzierung des Radverkehrs,
URL: https://www.bmvi.de/SharedDocs/DE/Artikel/StV/
Radverkehr/finanzielle-foerderung-des-radverkehrs.html
(17.02.2022)

BMDYV, 2021b: Sicherheit und Attraktivitat des FuRverkehrs,
URL: https://www.bmvi.de/DE/Themen/Mobilitaet/
Fussverkehr/fussverkehr.html (17.02.2022)

BMI, 2021: Das Gebdudeenergiegesetz, Bundesministerium
furs Innere und Heimat, URL: https://www.bmi.bund.de/DE/
bauen-wohnen/bauen/energieeffizientes-bauen-sanieren/
energieausweise/gebaeudeenergiegesetz-node.html
(07.02.2022)

BMJ (2015), Gesetz zur Bevorrechtigung der Verwendung
elektrisch betriebener Fahrzeuge. http://www.gesetze-im-
internet.de/emog/EmoG.pdf

BMU (2007), The Integrated Energy and Climate Programme
of the German

Government. https://www.bmuv.de/fileadmin/bmu-import/
files/english/pdf/application/pdf/hintergrund_meseberg_
en.pdf

BMUV, 2015: Wissenschaftliche Grundlagen zum
Klimaschutzplan 2050, Bundesministerium far Umwelt,
Naturschutz, nukleare Sicherheit und Verbraucherschutz,

URL: https://www.bmuv.de/download/wissenschaftliche-
grundlagen-zum-klimaschutzplan-2050 (08.02.2022)

BMUYV, 2019: Fact Sheet Klimaschutzgesetz,
Bundesministerium fur Umwelt, Naturschutz, nukleare
Sicherheit und Verbraucherschutz, URL: https://www.bmuv.
de/fileadmin/Daten_BMU/Download_PDF/Klimaschutz/
fact_sheet_klimaschutzgesetz_bf.pdf (07.02.2022)

BMUYV, 2020a: Was unterscheidet den Klimaschutzplan
2050 vom Bundes-Klimaschutzgesetz?, Bundesministerium
far Umwelt, Naturschutz, nukleare Sicherheit und
Verbraucherschutz, URL: https://www.bmuv.de/FA461
(07.02.2022)

BMUV, 2020b: The EU regulations on reducing CO2
emissions from road vehicles, URL: https://www.bmuv.de/
en/law/the-eu-regulations-on-reducing-co2-emissions-from-
road-vehicles (18.02.2022)

BMWI, 2010: Energy Concept for an Environmentally Sound,
Reliable and Affordable Energy Supply, Bundesministerium
far Wirtschaft und Energie, URL: https://www.bmwi.de/
Redaktion/DE/Downloads/E/energiekonzept-2010.pdf?__
blob=publicationFile&v=5

BMWi, 2017: Overview of legislation governing Germany's
energy supply system. https://www.bmwi.de/Redaktion/EN/
Publikationen/gesetzeskarte.pdf?__blob=publicationFile&v=9

BMWI, 2018: Sechster Monitoring-Bericht zur

Energiewende - Die Energie der Zukunft - Berichtsjahr
2016, Bundesministerium fir Wirtschaft und Energie, URL:
https://www.bmwi.de/Redaktion/DE/Publikationen/Energie/
sechster-monitoring-bericht-zur-energiewende.pdf?__
blob=publicationFile&v=39

BMWI, 2019a: Deutsche Klimaschutzpolitik,
Bundesministerium fur Wirtschaft und Energie, URL: https://
www.bmwi.de/Redaktion/DE/Artikel/Industrie/klimaschutz-
deutsche-klimaschutzpolitik.html

BMWI, 2019b: Second Progress Report on the Energy
Transition - The Energy oft he Future - Reporting year
2017, Deutsche Klimaschutzpolitik, Bundesministerium
fur Wirtschaft und Energie URL: https://www.bmwi.de/
Redaktion/EN/Publikationen/Energie/second-progress-
report-energy-transition.pdf?__blob=publicationFile&v=3

BMWi, 2019c: Energy and Climate Fund



36

More money for the energy shift. https://www.
bundesregierung.de/breg-en/news/more-money-for-the-
energy-shift-1589036

BMWI, 2020a: Was ist eigentlich der Energie- und
Klimafonds? Bundesministerium fur Wirtschaft und Energie,
URL: https://www.bmwi-energiewende.de/EWD/Redaktion/
Newsletter/2020/04/Meldung/direkt-erklaert.html

BMWi, 2020b: The National Hydrogen Strategy,
Bundesministerium fur Wirtschaft und Energie, URL: https://
www.bmwi.de/Redaktion/EN/Publikationen/Energie/the-
national-hydrogen-strategy.pdf?__blob=publicationFile&v=6

BMWi, 2021a: Die Energie der Zukunft 8. Monitoring-

Bericht zur Energiewende - Berichtsjahre 2018 und 2019,
Bundesministerium fur Wirtschaft und Energie, URL: https://
www.bmwi.de/Redaktion/DE/Publikationen/Energie/
achter-monitoring-bericht-energie-der-zukunft.pdf?__
blob=publicationFile&v=32 https://www.bmwi.de/Redaktion/
EN/Publikationen/8th-monitoring-report-the-energy-of-the-
future.pdf?__blob=publicationFile&v=11

BMWi, 2021b: Gesetzeskarte fur das
Energieversorgungssystem. https://www.bmwi.de/
Redaktion/DE/Publikationen/Energie/gesetzeskarte.pdf?__
blob=publicationFile&v=47

BMWi. 2021c: 8 Milliarden-Sofortprogramm 2022

setzt wichtige Impulse um Klimaziele zu erreichen -
Investitionen in saubere Technologien werden verstetigt.
https://www.bmwi.de/Redaktion/DE/Pressemitteilung
en/2021/06/20210623-8-milliarden-sofortprogramm.html

BMWi, 2021d: Dialog Klimaneutrale Warme

2045, Ergebnispapier. https://www.bmwi.de/
Redaktion/DE/Publikationen/Energie/dialog-
klimaneutrale-waerme-ergebnispapier-publikation.
pdf?__blob=publicationFile&v=6#:~:text=Unser%20
gemeinsames%20Ziel%20ist%20gesetzt,in%20
klimaneutrale%20L%C3%B6sun%2D%20gen%20
f%C3%BChren.

BMWI, 2022a: Monitoring der Energiewende,
Bundesministerium fir Wirtschaft und Energie, URL: https://
www.bmwi.de/Redaktion/DE/Artikel/Energie/monitoring-
prozess.html (08.02.2022)

BMWK, 2022a: BMWK - Was ist das Marktanreizprogramm
(MAP) fir Warme aus erneuerbaren Energien? URL: https://
www.bmwi.de/Redaktion/DE/FAQ/Marktanreizprogramm-
MAP/fag-map-02.html

BMWK, 2022b: Eréffnungsbilanz Klimaschutz.
https://www.bmwi.de/Redaktion/DE/Downloads/
Energie/220111_eroeffnungsbilanz_klimaschutz.pdf?__
blob=publicationFile&v=22

BMWK, 2018: Erneuerbare Energien im Verkehrssektor,
Bundesministerium fur Wirtschaft und Klimaschutz,
URL: https://www.erneuerbare-energien.de/EE/
Navigation/DE/Recht-Politik/Erneuebare-Energien-Im-
Verkehrssektor/erneuerbare-energien-verkehrssektor.
html#doc281226bodyText1

BMVI, 2020: Masterplan Schienenverkehr, URL: https://
www.bmvi.de/SharedDocs/DE/Anlage/E/masterplan-
schienenverkehr.pdf?__blob=publicationFile

BMVI, 2021a: Wasserstoff-Tankinfrastruktur und
Brennstoffzellen-Technologie, URL: https://www.bmvi.
de/SharedDocs/DE/Artikel/G/Alternative-Kraftstoffe/
wasserstoff-tankinfrastruktur.html

BMVI, 2021b: ,Wir wollen bei Wasserstofftechnologien
Nummer 1 in der Welt werden”: BMWi und BMVI

bringen 62 Wasserstoff-Grol3projekte auf den Weg, URL:
https://www.bmwi.de/Redaktion/DE/Pressemitteilung
en/2021/05/20210528-bmwi-und-bmvi-bringen-wasserstoff-
grossprojekte-auf-den-weg.html

Bundesrat, 2020: Finanzplan des Bundes 2020
bis 2024. https://www.bundesrat.de/SharedDocs/
drucksachen/2020/0501-0600/517-20.pdf?__
blob=publicationFile&v=2

Bundesregierung, 2009: German Federal Government's
National Electromobility Development Plan. https://www.bmuvi.
de/blaetterkatalog/catalogs/219118/pdf/complete.pdf

Bundesregierung, 2021: Intergenerational contract for the
climate, URL: https://www.bundesregierung.de/breg-de/
themen/klimaschutz/climate-change-act-2021-1913970

Bundesregierung, 2022: Was tut die Bundesregierung fur
den Klimaschutz? URL: https://www.bundesregierung.
de/breg-de/themen/klimaschutz/bundesregierung-
klimapolitik-1637146

CEW, 2019 Germany's Climate Action Plan 2050, Clean
Energy Wire, URL: https://www.cleanenergywire.org/
factsheets/germanys-climate-action-plan-2050

CEW, 2021: Germany's Climate Action Law, Clean Energy
Wire, URL: https://www.cleanenergywire.org/factsheets/
germanys-climate-action-law-begins-take-shape

BMU, 2016: Climate Action Plan 2050 Principles and goals
of the German government's climate policy. https://www.
bmuv.de/fileadmin/Daten_BMU/Pools/Broschueren/
klimaschutzplan_2050_en_bf.pdf

CEW, 2021: Germany's greenhouse gas emissions and
energy transition targets. Clean Energy Wire. https://www.
cleanenergywire.org/factsheets/germanys-greenhouse-gas-
emissions-and-climate-targets



Coalition Contract, 2021: Mehr Fortschritt Wagen - Biindnis
fur Freiheit, Gerechtigkeit und Nachhaltigkeit, URL: https://
www.spd.de/fileadmin/Dokumente/Koalitionsvertrag/
Koalitionsvertrag_2021-2025.pdf

Deutsche Bahn (November 13 2019). Zugreisen: Unterwegs
mit 100 Prozent Okostrom?, Accessed March 15 2022:
https://inside.bahn.de/bahn-umwelt-gruen/

Ecologic, 2019: Statement of the Expert Commission for the
“Energy of the Future” Monitoring on the Second Progress
Report of the German Government, URL: https://www.
ecologic.eu/16628

EC, 2020: Trans-European Transport Network (TEN-T),
URL: https://transport.ec.europa.eu/transport-themes/
infrastructure-and-investment/trans-european-transport-
network-ten-t_en

Ecomento, 2020: Scheuer: ,Das Verkehrsministerium ist
technologieoffen und bleibt technologieoffen”, URL: https://
ecomento.de/2020/02/13/scheuer-verkehrsministerium-
bleibt-technologieoffen/

EEG, 2017: Renewable Energy Sources Act, URL:
https://www.bmwi.de/Redaktion/EN/Downloads/
renewable-energy-sources-act-2017.pdf%3F__
blob%3DpublicationFile%26v%3D3

EEWarmeG, 2009: Erneuerbare-Energien-Warmegesetz, URL:
https://www.erneuerbare-energien.de/EE/Navigation/DE/
Recht-Politik/Das_EEWaermeG/das_eewaermeg.html

EKFG, 2011: Energy and Climate Fond Law, URL http://www.
gesetze-im-internet.de/ekfg/index.html

EnWG, 2005: Energiewirtschaftsgesetz Gesetz Uber die
Elektrizitats- und Gasversorgung, URL: http://www.gesetze-
im-internet.de/enwg_2005/index.html

EnLAG, 2009: Gesetz zum Ausbau von Energieleitungen
(Energieleitungsausbaugesetz - EnLAG). https://www.
gesetze-im-internet.de/enlag/EnLAG.pdf

EU, 2009a: Directive 2009/125/EC of the European
Parliament and of the Council of 21 October 2009
establishing a framework for the setting of ecodesign
requirements for energy-related products (recast), the
European Parliament and the Council of the European
Union, URL: https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32009L0125&from=DE

EU, 2009b: Directive 2009/28/EC of the European Parliament
and of the Council of 23 April 2009 on the promotion of the
use of energy from renewable sources and amending and
subsequently repealing Directives 2001/77/EC and 2003/30/
EC (europa.eu) URL: https://eur-lex.europa.eu/legal-content/
EN/TXT/PDF/?uri=CELEX:32009L0028&from=EN

37

EU, 2013: URL: Regulation (EU) No 1315/2013 of the
European Parliament and of the Council of 11 December
2013 on Union guidelines for the development of the trans-
European transport network and repealing Decision No
661/2010/EU, URL: http://publications.europa.eu/resource/
cellar/f277232a-699e-11e3-8e4e-01aa75ed71a1.0006.01/
DOC_1

EU, 2017: Commission Regulation (EU) 2017/1485 of

2 August 2017 establishing a guideline on electricity
transmission system operation, European Commission,
URL: https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32017R1485&from=DE

EU, 2018: Directive (EU) 2018/2001 of the European
Parliament and of the Council of 11 December 2018 on the
promotion of the use of energy from renewable sources,
URL: https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32018L2001&from=EN

EU, 2019: A European Green Deal Striving to be the first
climate-neutral continent, European Union, URL: https://
ec.europa.eu/info/strategy/priorities-2019-2024/european-
green-deal_en

EU, 2019a: Communication from the Commission to

the European Parliament, the European Council, the
Council, the European Economic and Social Committee
and the Committee of the Regions - The European Green
Deal, European Union, URL: https://eur-lex.europa.eu/
resource.html?uri=cellar:b828d165-1c22-11ea-8c1f-
01aa75ed71a1.0002.02/DOC_1&format=PDF

EU, 2019b: REGULATION (EU) 2019/631 OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL of 17 April 2019 setting
CO2 emission performance standards for new passenger
cars and for new light commercial vehicles, and repealing
Regulations (EC) No 443/2009 and (EU) No 510/2011,

URL: https://eur-lex.europa.eu/legal-content/EN/TXT/
PDF/?uri=CELEX:32019R0631&from=EN

EU, 2019c: Communication from the Commission to
the European Parliament, the European Council, the
Council, the European Economic and Social Committee
and the Committee of the Regions - Sustainable and
Smart Mobility Strategy - putting European transport
on track for the future, URL: (https://eur-lex.europa.eu/
resource.html?uri=cellar:5e601657-3b06-11eb-b27b-
01aa75ed71a1.0001.02/DOC_1&format=PDF)

EU, 2020a: Communication from the Commission to the
European Parliament, the European Council, the Council,
the European Economic and Social Committee and the
Committee of the Regions -Sustainable Europe Investment
Plan - European Green Deal Investment Planfile:///C:/Users/
laura/Downloads/Commission_Communication_on_the_
European_Green_Deal_Investment_Plan_EN.pdf.pdf



38

EU, 2020b: Klima- und energiepolitischer Rahmen bis 2030,
European Union, URL: https://ec.europa.eu/clima/eu-action/
climate-strategies-targets/2030-climate-energy-framework_de

GasNEV, 2005: Verordnung tber die Entgelte fir den Zugang zu
Gasversorgungsnetzen (Gasnetzentgeltverordnung - GasNEV)
http://www.gesetze-im-internet.de/gasnev/index.html

GasNZzV, 2010: Verordnung Uber den Zugang zu
Gasversorgungsnetzen (Gasnetzzugangsverordnung -
GasNZzZV): http://www.gesetze-im-internet.de/gasnzv_2010/
index.html

GDEW, 2016: Gesetz zur Digitalisierung der Energiewende,
URL: https://www.bmwi.de/Redaktion/DE/Downloads/
Gesetz/gesetz-zur-digitalisierung-der-energiewende.pdf?__
blob=publicationFile&v=4

GEG, 2020: Gesetz zur Einsparung von Energie und
zur Nutzung erneuerbarer Energien zur Warme-
und Kalteerzeugung in Gebauden, URL: http://
www.gesetze-im-internet.de/geg/BJNR172810020.
htmI#BJNR172810020BJNG000100000

GIZ 2021: Viet Nam and the Global Energy Transition -
Research study on sustainable energy transition and energy
infrastructure development opportunities for Viet Nam; Lead
Authors: Dr. David Jacobs (IET - International Energy Transition
GmbH) and Toby D. Couture (E3 Analytics), Thorsten SchloRRer,
Leonard Hulsmann, (Energynautics GmbH).

Hahn, 2022: European Commission prioritises cyclists and
pedestrians in cities for “first time in history”, URL: https://
www.dezeen.com/2022/01/05/cycling-efficient-green-
mobility-european-commission-news/#

IEA 2021: Net zero by 2050 - A roadmap for the global
energy sector. Paris: International Energy Agency.
https://iea.blob.core.windows.net/assets/deebef5d-
0c34-4539-9d0c-10b13d840027/NetZeroby2050-
ARoadmapfortheGlobalEnergySector_CORR.pdf

IPCC, 2018: Global Warming of 1.5°C.An IPCC Special
Report on the impacts of global warming of 1.5°C above
pre-industrial levels and related global greenhouse gas
emission pathways, in the context of strengthening the
global response to the threat of climate change, sustainable
development, and efforts to eradicate poverty [Masson-
Delmotte, V., P. Zhai, H.-O. Portner, D. Roberts, J. Skea, P.R.
Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. Pidcock, S.
Connors, J.B.R. Matthews, Y. Chen, X. Zhou, M.l. Gomis, E.
Lonnoy, T. Maycock, M. Tignor, and T. Waterfield (eds.)]. In
Press.

IPCC, 2022: Climate Change 2022: Impacts, Adaptation,
and Vulnerability. Contribution of Working Group Il to the
Sixth Assessment Report of the Intergovernmental Panel
on Climate Change [H.-O. Pértner, D.C. Roberts, M. Tignor,
E.S. Poloczanska, K. Mintenbeck, A. Alegria, M. Craig, S.

Langsdorf, S. Loschke, V. Mdller, A. Okem, B. Rama (eds.)].
Cambridge University Press. In Press. https://report.ipcc.ch/
aréwg2/pdf/IPCC_AR6_WGII_FinalDraft_FullReport.pdf

KfW 2022a: Vier Fordermdglichkeiten flr Elektromobilitat,
die Sie miteinander kombinieren kénnen. https://www.kfw.
de/inlandsfoerderung/Unternehmen/Energie-und-Umwelt/
Elektromobilit%C3%A4t/

KfW (2022b). Ladestationen fiur Elektrofahrzeuge,
Kreditanstalt fur Wiederaufbau, Accessed March

15 2022: https://www.kfw.de/inlandsfoerderung/
Unternehmen/Energie-und-Umwelt/Nachhaltig-
Mobil/Ladeinfrastruktur.html?kfwmc=vt.sea.
google.SEA_VT_EEU_Ladestationen_Gewerblich_
BK.{Anzeigengruppe}.{Anzeige}&wt_cc1=umwelt&wt_
cc2=unt|energie-umwelt&wt_cc3=130210354996_kwd-
1391821528489_563911749493&wt_kw=p_130210354996_
kfw%20f%C3%B6rderung%20ladestation%20firma

KVGB, 2020: Gesetz zur Reduzierung und zur Beendigung der
Kohleverstromung* (Kohleverstromungsbeendigungsgesetz
- KVBG), URL: http://www.gesetze-im-internet.de/aregv/
index.html

KWKG, 2020: Gesetz fir die Erhaltung, die Modernisierung
und den Ausbau der Kraft-Warme-Kopplung (Kraft-Warme-
Kopplungsgesetz - KWKG 2020), URL: http://www.gesetze-im-
internet.de/kwkg_2016/index.html

KSG, 2019: Bundes-Klimaschutzgesetz (KSG),
Bundesministeriums der Justiz sowie des Bundesamts flr
Justiz, URL: http://www.gesetze-im-internet.de/ksg/KSG.pdf

KSG, 2021: Klimaschutzgesetz. https://www.gesetze-im-
internet.de/ksg/

KWKG 2020, 2015: Gesetz fur die Erhaltung, die
Modernisierung und den Ausbau der Kraft-Warme-Kopplung
(Kraft-Warme-Kopplungsgesetz - KWKG 2020) URL: http://
www.gesetze-im-internet.de/kwkg_2016/index.html

LSE, 2010: Energy Concept for an Environmentally Sound,
Reliable and Affordable Energy Supply, London School of
Economics and Political Science, URL: https://climate-laws.
org/geographies/germany/policies/energy-concept-for-an-
environmentally-sound-reliable-and-affordable-energy-
supply

LSE, 2019: Federal Climate Protection Act and to change
further regulations (“Bundesklimaschutzgesetz” or “KSG"),
London School of Economics and Political Science, URL:
https://climate-laws.org/geographies/germany/laws/federal-
climate-protection-act-and-to-change-further-regulations-
bundesklimaschutzgesetz-or-ksg

LSV, 2016: Verordnung Uber technische
Mindestanforderungen an den sicheren und interoperablen
Aufbau und Betrieb von ¢ffentlich zuganglichen



Ladepunkten fur elektrisch betriebene Fahrzeuge
(Ladesdulenverordnung - LSV), URL: https://www.
gesetze-im-internet.de/Isv/BJNR045700016.html

NABEG (2011), Netzausbaubeschleunigungsgesetz
Ubertragungsnetz (NABEG). https://www.gesetze-im-
internet.de/nabeg/

NAPE, 2014: Mehr aus Energie machen - Nationaler
Aktionsplan Energieeffizienz, Bundesministerium

far Wirtschaft und Energie, URL: https://www.
bmwi.de/Redaktion/DE/Publikationen/Energie/
nationaler-aktionsplan-energieeffizienz-nape.pdf?__
blob=publicationFile&v=10

Prognos, Oko-Institut, Wuppertal Institut, 2021: Towards
a Climate-Neutral Germany by 2045. How Germany

can reach its climate targets before 2050, Executive
Summary conducted for Stiftung Klimaneutralitat,
Agora Energiewende and Agora Verkehrswende.
https://static.agora-energiewende.de/fileadmin/
Projekte/2021/2021_04_KNDE45/A-EW_213_KNDE2045_
Summary_EN_WEB.pdf

UBA, 2016, Klimaschutzplan 2050 - Klimaschutzpolitische
Grundsatze und Ziele der Bundesregierung. https://
www.bmuv.de/fileadmin/Daten_BMU/Download_PDF/
Klimaschutz/klimaschutzplan_2050_bf.pdf

SDLWindV, 2009: Verordnung zu
Systemdienstleistungen durch Windenergieanlagen
(Systemdienstleistungsverordnung - SDLWindV), URL:
http://www.gesetze-im-internet.de/sdlwindv/index.html

StromNZzV, 2005: Verordnung Uber den

Zugang zu Elektrizitatsversorgungsnetzen
(Stromnetzzugangsverordnung - StromNZzV), URL: http://
www.gesetze-im-internet.de/stromnzv/index.html

TransportPolicy, 2018: EU: Fuels: Biofuels Policy, URL:
https://www.transportpolicy.net/standard/eu-fuels-
biofuel-policy/#:~:text=The%20European%20Union%20
(EU)%20began,2003%2F30%2FEC).&text=sources%20
by%202020.-,Alongside%20the%20RED%2C%20
an%20amended%20Fuel%20Quality%20Directive%20
(FQD),fossil%20diesel%20and%20gasoline%20baseline.

ZSW, 2022: The Federal Energy Transition Commission,
Zentrum fur Sonnenenergie- und Wasserstoff-Forschung
Baden-Wurttemberg, URL: https://www.zsw-bw.de/en/
slider/homepage/monitoring-the-energy-transition-in-
germany.html

39



www.bmwk.de E W e YouTube



