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GLOBAL LEVEL



Source: IPCC 2013

WHY DO WE NEED A GLOBAL
ENERGY TRANSITION?

Climate change is already happening
 Global temperature increase 0.8 °C compared to 1850-1900 average
 Current emission trends threaten global prosperity and security

e 2°C limit: still feasible if we act now
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Notes:
New IPCC reports confirm previous findings.
Global temperature increase to 0.8 °C compared to 1850-1900 average.
Change in jet stream leading to change in weather patterns and more extreme weather events
Observed impacts include: 
melting of glaciers, high river discharges, droughts, increasing wildfires, deterioration of marine ecosystems, and decrease of food production.
Many of these impacts can already be attributed to climate change with high confidence.

Source:
IPCC, 5th Assessment Report, WGI, Technical Summary (http://www.climatechange2013.org/images/report/WG1AR5_TS_FINAL.pdf)

Keywords:
Topic: Climate Change 	Content: Chart		Region: World
Climate Projections, IPCC AR5, Global Warming, Temperature Change


INTERNATIONAL LEVEL
AIMS FOR THE PARIS PACKAGE

A new regime for a new world - Not just another environment

treaty

 Binding international agreement under the UNFCCC that sets out
post-2020 mitigation targets and robust rules for their implementation
(accounting, monitoring, reporting, verification)

 Aninclusive outcome: all states involved with commitments varying
In light of national circumstances, responsibilities and capabilities

 Provisions on all 6 pillars: mitigation, adaptation, finance,
technology, transparency, capacity-building with an explicit
mitigation/adaptation balance, to be elaborated in a suite of decisions

« An ambition mechanism so that progressive states can go further,
faster (and are incentivized to do so) and overall ambition will be
enhanced over time



INTERNATIONAL LEVEL
AIMS FOR THE PARIS PACKAGE

Framework for pre-2020 action that accelerates ad-hoc
cross-border cooperation with greater transparency on
measures and their impacts

Further and more rapid implementation of the existing
institutional framework, especially to promote climate
resilience and support the poorest states with adaptation
and mitigation measures

Unequivocal message to the real economy that mobilizes
iInvestment for low-carbon transformation

Clear signal for the continued use of market mechanisms
and a mandate to formulate rules



WHILE PARTIES PREPARE FOR THE PARIS
AGREEMENT THE G7 COUNTRIES HAVE
TAKEN LEADERSHIP IN CLIMATE AMBITION
AND ACTION.

« Commitment to below 2° C goal and emphasis on the need for
decarbonisation over the course of this century; supporting
global goal of upper end of IPCC recommendation minus 40-70% by
2050 vs 2010

« Commitment to strive for a transformation of the energy sectors
by 2050 and to develop longer term national low-carbon scenarios

e Strong determination to adopt a legal agreement applicable to all
that is ambitious, robust, inclusive and reflects evolving national
circumstances

« Agreement should have binding rules to enhance transparency
and accountability and promote increasing ambition over time

e Call upon all countries to submit INDCs well in advance of
COP21



G7 TAKING LEADERSHIP IN COMMITTMENT
FOR GLOBAL SUPPORT FOR THE
TRANSFORMATION TOWARDS
DECARBONIZATION AND DECOUPLING
FROM GHG EMISSIONS.

Re-affirm strong commitment to Copenhagen Accord (USD 100 bn)
Provide and mobilize increased finance and demonstrate that we
are well on our way to meet USD 100 bn; call on multilateral
developments banks (MDBSs) to contribute

Call for progress in OECD on how export credits can contribute to
address climate change

Eliminate inefficient fossil fuel subsidies
Committed to continued efforts to phasing down HFCs

Incentivize investment towards low-carbon growth opportunities
by applying effective policies, including carbon market-based
Instruments



SUMMING IT UP, FROM A GERMAN PERSPECTIVE
THE PARIS AGREEMENT WILL HAVE FOUR
PILLARS TO ENSURE THAT ANTHROPOGENIC
GLOBAL WARMING CAUSED BY GHG EMISSIONS
WILL STAY WELL BELOW 2 DEGREES CELSIUS
COMPARE TO PRE-INDUSTRIALIZED LEVELS.

1. Thelegally binding Paris Agreement itself.
2. Binding mitigation targets by all parties (no back sliding).

3. Ensure the necessary support for climate finance and
technology transition.

4. Increased climate change actions through multilateral
cooperation and non-state actors.



EUROPEAN LEVEL



EUROPEAN CLIMATE AND ENERGY
FRAMEWORK

Europe is committed to climate mitigation.

GHG emissions

ducti Share of renewable Improvements in
reauction (as compared to -
1580 (2005 level) energy energy efficiency
2050 —_ 80-95 % To be defined To be defined
2030 —40 % (at least) 27 % (at least) 27% (atleast)
ETS: — 43 %* Review in 2020 T 30%
Non-ETS: — 30 %*
2020 -20% 20% 20%

ETS: — 21 %*
Non-ETS: — 10 %*

== |NDC submitted in March 2015

==) scope for raising ambition in the context of the international negotiations


Vorführender
Präsentationsnotizen
Notes:
The European Council agreed on 23 October 2014 on the policy framework for climate and energy for 2030 
Three targets for greenhouse gas emissions reduction, renewables and energy efficiency: 
A centre piece of the framework is the binding target to reduce EU domestic greenhouse gas emissions by at least 40% below the 1990 level by 2030. 
On track towards meeting its objective of cutting emissions by at least 80% by 2050. 
By setting its level of climate ambition for 2030, the EU will also be able to engage actively in the negotiations on a new international climate agreement that should take effect in 2020. Climate target is a domestic minimum target -> possibility to further raise ambition, including through the use of international certificates
Renewables will play role in European energy mix -> Target: increasing the share of renewables to at least 27% of final energy consumption (EU wide binding target)
Reducing energy consumption is crucial -> Target: Reducing primary energy consumption by at least 27% compared to projections (indicative target)
The climate and energy framework for 2030 is the foundation for the EU’s “Intended National Determined Contribution” (INDC), submitted im March 2015 on the road to the international negotiations in Paris

Source: http://ec.europa.eu/clima/policies/2030/index_en.htm 




EUROPEAN CLIMATE AND ENERGY
FRAMEWORK

Sending a strong message of solidarity to member
states with relatively low GDP per capita

-

.

« Within the European Emission Trading System (ETS):

 10% of auctioning volume of emission certificates
redistributed

« New modernisation fund for investments in energy system
« Continued free allocation of certificates to power sector

~

/

e For non-ETS sectors:

 Distribution of greenhouse gas emission reduction targets
based on GDP per capita
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Notes:
-> relevant für wirtschaftlich schwächere EU Mitgliedsstaaten
Within European Emission Emission Trading System (ETS)
10% of the EU ETS allowances to be auctioned by the Member States will be distributed among those countries whose GDP per capita did not exceed 90% of the EU average (in 2013) for the purposes of solidarity, growth and interconnections
Modernisation Fund: a new reserve of 2% of the EU ETS allowances will be set aside to address particularly high additional investment needs in low income Member States (GDP per capita below 60% of the EU average) 
Member States with a GDP per capita below 60% of the EU average may opt to continue to give free allowances to the energy sector up to 2030. The maximum amount handed out for free after 2020 should be no more than 40% of the allowances allocated for auctioning to the Member States.
For sectors outside of the ETS (Effort Sharing)
Distribution of greenhouse gas emission reduction targets between 0%-40% along a GDP per capital formula 


Source: European Council Conclusions, October 23-24, 2014
http://www.consilium.europa.eu/register/en/content/out/?&typ=ENTRY&i=ADV&DOC_ID=ST-169-2014-INIT 




EU GREENHOUSE GAS EMISSIONS
PATHWAY

Million tonnes of CO2 equivalent
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Notes for presentation

Emissions (greenhouse gas equivalents) in the EU have decreased from 1990 to 2012. 
Close to half of emissions in the EU is covered under EU ETS. 
The red line shows the agreed ETS pathway whereas the doted line shows the trend of the trajectory up to 2050 
The red bars show the emission of installations covered under the EU ETS without regard to scope extension (the scope has been extended since the beginning of the ETS)

Source: Based on EEA data viewer


EU EMISSION TRADING SYSTEM
SCOPE AND COVERAGE

Gases

Initially, the EU ETS focused on CO,
N,O and PFCswere added in phase lll.

Sectors

Energy: Power and heat generation
Industry: Energy-intensive sectors
including oil refineries, iron and steel,
aluminium, metals, cement, lime, glass,
ceramics, pulp, paper, cardboard, acids,
and bulk organic chemicals

Civil aviation: intra-EU flights

Thresholds

Energy: 20 MW annual thermal capacity
per installation

Industry: Varying thresholds for different
sectors; Small installations with < 25,000
tons of CO,e may be excluded

Aviation: 10,000t CO, /year

The EU ETS covers about 11.500 installations.

Power

CO, N,O
PFCs
&
ﬂl - ‘ D %

Industry
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Notes for presentation

The Emission Trading System (ETS) is a cornerstone of European climate policy. As a market-based instrument it reduces emissions in a cost-efficient manner by putting a price on carbon and thereby attaching a value to emission savings.
The EU ETS is based on the principle of 'cap and trade'. The overall supply of allowances is determined by the overall cap and the demand depends on the emissions of covered installations. Lowering the cap over time forces market participants to reduce their overall emissions. Participants can sell or buy allowances on the market and as a result, emission reductions take place where they are cheapest.
The EU ETS was introduced in 2005, with the first three years a pilot period (phase 1) of ‘learning by doing’ to prepare for phase two (2008-2012), when the EU ETS needed to function effectively to help ensure the EU and Member States met their Kyoto Protocol emission targets.

Background information:
In Phase one (2005-2007)  the EU ETS covered only CO2 emissions from power generators and energy-intensive industrial sectors. Almost all allowances were given to businesses free of charge. The penalty for non-compliance was €40 per tonne.
 
In Phase two (2008-2012) the three EEA-EFTA states – Iceland, Liechtenstein and Norway – joined the EU ETS. At the same time, the scope of the system was marginally widened through the inclusion of nitrous oxide emissions from the production of nitric acid by a number of Member States.
The proportion of general allowances given away for free fell slightly to at least 90%. The penalty for non-compliance was increased to €100 per tonne. Several Member States held auctions during phase two.
Businesses were allowed to buy CDM (Clean Development Mechanism) and JI (Joint Implementation) credits (except for those from nuclear facilities and agricultural and forestry activities) totalling around 1.4 billion tonnes of CO2-equivalent. This possibility enlarged the range of cost-effective emission mitigation options available to businesses.

Phase three (2013-2020) is significantly different from phases 1 and 2 and is based on rules which are far more harmonised than before. The main changes are:
- A single, EU-wide cap on emissions applies in place of the previous system of national caps;
- Auctioning, not free allocation, is now the default method for allocating allowances. In 2013 more than 40% of allowances will be auctioned, and this share will rise progressively each year;
- For those allowances still given away for free, harmonised allocation rules apply which are based on ambitious EU-wide benchmarks of emissions performance;
Some more sectors and gases are included.






Primary energy demand [Mtoe]

POTENTIAL ENERGY
EFFICIENCY IN THE EU

 Energy efficiency improvements need to be scaled up
 Primary energy demand in the EU could be more than halved
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Notes:
The primary energy demand can be reduced by up to 25% by 2050 only through conversion savings (grey areas). 
Conversion savings are triggered by the shift towards a highly-efficient, mainly renewable energy-based electricity supply system. These take place in all sectors, whereby projected conversion savings in the household and the tertiary (=service) sector (dark grey area) are the highest with 14%, followed by projected conversion savings in industry (light grey area) with 10%. The transport sector (black area) does not benefit from an increase in conversion efficiency (e.g. for oil products). 
Final energy related savings (deployment of renewable energies and electrification) imply an additional 42% reduction in primary energy demand making two thirds of the total primary energy demand avoidable. 
Also the household and tertiary (=service) sector together contribute significantly to the overall savings.
The transport sector’s contribution here is negligible since it does not benefit from an increase in conversion efficiency (e.g. for oil products) and has comparatively low electrification in the baseline scenario. 

On a sectorial level, households have the potential to reduce their primary energy demand by 76%, whereas the saving potential in the transport sector reaches 55%. 

Background information:
The European Commission has announced in its Energy 2020 strategy a 20% primary energy demand reduction by the year 2020 compared to the baseline prepared in the year 2007 
This target can be translated into an absolute primary energy demand reduction to a level of 1,602 Mtoe by the year 2020. 
The exclusive use of final energy savings can contribute a primary energy demand reduction to the level of 1,423 Mtoe by the year 2020. Conversion savings would imply additional savings of 195 Mtoe, leading to a potential overall demand reduction to the level of 1,229 Mtoe. 
In the baseline development, primary energy demand grows by 2 percent until 2020 before declining to 4 percent below the level of 2008 by 2050. 
The„estimated wedges“ (gelb) is a group of small measures that summarizes efficiency technologies and saving potentials that were not addressed in detail in the above sections. Further details can be found in the „Wissenschaftlicher Begleitbericht“ (see Sources below) pp. 147ff.

Source:
Fraunhofer ISI (2012): Policy Report: Contribution of Energy Efficiency Measures to Climate Protection within the European Union until 2050, p. 30.
Detailed background information: Wissenschaftlicher Begleitbericht http://www.isi.fraunhofer.de/isi-wAssets/docs/e/de/publikationen/Begleitbericht_Contribution-to-climate-protection_final.pdf (last accessed 17.12.2014)

Keywords:
Topic: Energy Efficiency
Content: Area chart
Region: Europe
Energy efficiency, energy savings, potential, future scenario, 2050, wedges, primary energy savings, final energy, sectors building, heating, industry, transport, housholds



GERMANY'S CHALLENGES



GERMANY IS SHIFTING ITS SOCIETY FROM THE
USE OF FOSSIL FUELS AND NUCLEAR
TOWARDS RENEWABLE ENERGY AND LOW
CARBON SYSTEMS.

 Long tradition and strong public support for Climate Policy
(National Climate plans, imlementation of Kyoto Protocol).

« 2007: Integrated Energy and Climate Package — 2020 climate
target (minus 40% re 1990).

« 2010: Energy concept - Long-term climate and energy policy up to
2050 aimed at fundamentally restructuring the energy system, but
also other sectors -> 2011: Energiewende.

« Transition towards a highly efficient renewable energy system
also as an economic and social opportunity.

* Focusoninnovation and advanced technologies, on effective
and cost-efficient measures in line with market and competition
principles.



GERMANY HAS A 25 YEARS TRADITION IN
BUILDING THE INSTITUTIONAL
FRAMEWORK FOR SHIFTING THE SOCIETY
TOWARDS LOW-CARBON PRODUCTION
AND CLIMATE FRIENDLY LIVING.

« Domestic climate targets set out in government decisions,
supported by legislation on individual climate and energy policies.

 Latest coalition agreement (Dec 2013) confirms 2020 and 2050
targets, interim targets for 2030 and 2040 confirmed through
monitoring process for the Energiewende.

« EU legislation includes overall cap for emissions under emissions
trading scheme (about 50% of GHG emissions in Germany).

« Legally binding target for 2020 for non-trading sectors in
Germany in EU effort sharing scheme.



GERMANY IS DEDICATED TO PHASE OUT
GHG EMISSIONS IN THE RANGE OF 80-95%
UNTIL 2050 — DIFFERENT TARGETS

Greenhouse gases
(vs. 1990)

2020

2030 2040

2050

- 80 to - 95%

Renewable
energies

Share of electricity

Overall share
(Gross final energy
consumption)

Efficiency

Primary energy
consumption

Electricity
consumption

Energy consumption
in buildings

20%
heat demand

80%
primary energy



IN FIVE YEARS GERMANY HAS TO REDUCE GHG
EMISSION IN THE RANGE OF 162MIO. T/CO2eq WITH
A GAP OF 91MIO. T/CO2EQ
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GERMANY MANAGED TO DECOUPLE ITS
INTERNATIONAL COMPETITIVE INDUSTRY
PRODUCTION AND HIGH LIVING
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and Working Group on Energy Balances (Arbeitsgemeinschaft Energiebilanzen): Selected efficiency indicators for Germany’s energy balance



GERMANY HAS MANAGED TO BEAT ITS
KYOTO TARGET BUT LACKS BEHIND ITS
CURRENT AMBITIONS TOWARDS 40%
REDUCTION IN 2020 VS. 1990 LEVELS.

Decoupling growth from emissions

Kyoto target during 1st commitment period was 21% for Germany,
actual reduction was 23,6% (2008-2012 on average)

Recent figures show 27% reduction vs 1990 levels in 2014
(estimate)

Projection shows about 33% reduction by 2020 based on existing
measures (without Climate Action Programme 2020)



GERMANY HAS ADOPTED MEASURES TO
CLOSE THE GAP OF AMBITIONS AND
CURRENT TRENDS

e 40% reduction in GHG emissions by 2020 (vs 1990)

« With current policies: 33-34% GHG reduction 2020
e ->Gap: 6-7%, 75 — 87 Mt (+/- 1%: 62 — 100 Mt)

» Climate Action Programme 2020
» Adopted in December 2014 in Cabinet



GERMANY HAS TAKEN AMBITIOUS STEPS
TO CLOSE THE GAP WHILE ENSURING
GENERAL PUBLIC SUPPORT.

o Start April 2014: starting point, identification of gap
 Broad invitation: Identification of measures and suggestions
 Federal Government / ministries, agencies

 Lander and municipalities

¢ C | Vl | S O C | ety The German Government’s Climate

Action Programme 2020

 environmental and business NGOs
e over 500 external proposals
 sectoral grouping, Clustering

e quantification, if possible




WHILE GERMANY IS INCREASING
AMBITIONS TO CLOSE THE GAP UNTIL
2020 THE 2050 TARGETS STAYS INSIGHT.

 Climate Action Programme 2020 is an important milestone for
reaching 2050 climate target

 Coalition agreement: describe next reduction steps up to 2050
and support them with measures developed in a broad-based
dialogue process

« BMUB tasked to draw up Climate Protection Plan 2050
« To be adopted in 2016 by the federal cabinet

 Climate Protection Plan 2050 will be updated at regular
Intervals (to be defined)

« Participation also in implementation and review (Process
started in June 2015 — second round in September and October
2016



THE GERMAN ENERGY TRANSITION IS
PART OF THE CLIMATE CHANGE POLICY



CENTRAL PILLARS OF THE GERMAN
ENERGY TRANSITION

« The energy transition’s foundation are renewables and

efficiency
- Supporting fields of action
Energy Efficiency bP & Renewable Energy
L B G Market and system
(C:D integration
D

E el
Key legislation: Energy research and
Energy Saving Ordinance development Renewable Energy Sources Act

Heating Cost Ordinance Renewable Energy Heat Act

Key legislation:

* Reduce energy consumption  Steady growth
 Cost-efficient E“rOF?ea" x el and  Environmentally friendly
climate policy
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Notes:
The coalition agreement (KoaV 2013) mentions two main pillars of the energy transition:
1st Click: 
increasing energy efficiency comprises both reducing overall consumption and improving efficiency.
2nd Click:
increasing the share of renewable energy sources Switching to renewables is cost-efficient and environmentally friendly, and
3rd click: 
Additional supporting fields
Market and system integration / grids�Details for a market design that facilitates the system integration for renewable energies are laid out in the Green Paper Electricity Market for the Energy Transition which was published in October 2014. Upgrading the grid infrastructure (faster grid expansion, smart grids, and connecting offshore wind power) is a related challenge.
Energy research and development�the 6th Energy research programme funds projects in the fields of energy efficiency, renewable energy,  new grid technologies and energy storage.
European energy and climate policy�The EU's 2030 framework for climate and energy policies is a decisive factor in the future direction of national energy policy, and the successful delivery of the energy transition

All of these areas are tackled in the 10 central projects of the Energiewende (see next slide on implementation of the most important projects)

Key policies for the two pillars:
The Renewable Energy Sources Act (EEG) promotes renewable energy, ensuring priority access for RES and financial support, mainly through feed-in premiums
The Renewable Energy Heat Act (EEWärmeG)
The 2009 Energy Savings Ordinance (Energieeinsparverordnung EnEV) tightens the requirements concerning the energy consumption for all building projects that are subject to approval.  EnEV 2009 will inter alia lower the upper limit of the admissible primary energy consumption for heating, hot water, airing and cooling systems by 30%.
The Heating Cost Ordinance (HeizkostenVerordnung)
Gesetz über Energiedienstleistungen und andere Energieeffizienzmaßnahmen (EDL-G)

Background information:
Alternative ways to structure the main elements of the Energiewende are the 10 items of the German energy agenda („10-Punkte-Energie-Agenda“): Renewable energy, European Climate- and Energy policy 2030, Revision of the EU ETS, Electricity market design, Energy efficiency strategy, Building efficiency strategy, transmission grids, distribution grids, monitoring and Energiewende platforms
(see also next slide).

Renewable energies as a first pillar of future energy supply:
The expansion of renewable energies has made Germany a European and international pioneer in energy, climate and innovation policy. 
Since the early 1990s, this development has been facilitated by framework conditions such as the Renewable Energy Sources Act (EEG). The investment security created by these conditions has induced enormous growth in all fields of renewable energy. 
As a result, renewable energies are acquiring a growing role as an important pillar of energy supply and as a driver of innovation and modernisation in the energy infrastructure (storage, smart grids, flexible power plants, new technologies). 
Given our targets for expansion, the greatest challenges lie in:
- the expansion of wind energy (offshore and onshore),
- the sustainable use and generation of bioenergy,
- greater use of renewable energies for heating and cooling, 
ensuring cost-efficient expansion,
a more demand-responsive generation and use of renewable energies,
improved integration of renewable energies into our energy supply,
qualitative and quantitative expansion of electricity grids,
the development and promotion of storage technologies, and
further strengthening the European electricity market.

Energy Efficiency as the second pilllar
Key components of energy efficiency improvements are:
Tapping efficiency potentials in private households and in the public sector: Economic incentives and improved information and advice are intended to help enable companies and private consumers to tap the hitherto unexploited potential for energy efficiency at their own initiative, thereby saving energy costs and relieving the strain on the environment.
Exploiting efficiency potentials in industry: Energy efficiency will be an even more crucial criterion for the global competitiveness and innovative power of industry in future years. Scientific studies reveal that German industry has the potential to save € 10 billion a year. Energy management systems are an important option for highlighting efficiency potential. 
Energy efficiency fund:  A wide range of stimuli are still needed, including consumer information, product innovation and the commercialisation of energy-efficient products. To serve that purpose, the German government floated an energy efficiency fund at the Federal Ministry of Economics and Technology (BMWi).
National Climate Initiative: Further funds are available through the National Climate Initiative at the Federal Ministry for Environment and Buildings.

The grid expansion �…is often referred to as the Achilles heel of the energy transition. Policies promoting grid development are
The Grid Expansion Acceleration Act prescribes a package of measures to reduce the time required for planning and approval procedures for interstate or international maximum voltage lines.
The Federal Requirement Plan sets the need for grid expansion projects in the transmission grids for the next 10 years.
The key fields of action are:
Upgrading the grid infrastructure (faster grid expansion, smart grids, and connecting offshore wind power).
Incremental market and system integration for renewable energies.

Sources:
BMWi/BMU (2010): Energy Concept for an Environmentally Sound, Reliable and Affordable Energy Supply 28. September 2010, p. 7; p. 11-13; p. 18-21: http://www.germany.info/contentblob/3043402/Daten/1097719/BMUBMWi_Energy_Concept_DD.pdf (last accessed 06.05.14)
Pictures: BMU.

Topic: Basics Energiewende 
Content: Illustration
Region: Germany
Pillars of the Energiewende, policies, context, background information
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GERMAN NUCLEAR

PHASE-OUT TIMELINE

Nuclear phase out dates back to 2002 Nuclear Energy Act
Shut down of 9 nuclear power plants since 2011
Still exporting electricity — in 2014 net exports more than 34

Remaining 8 nuclear power plants will be phased out by 2022

Nuclear Energy Act

Fukushima
June 2015 Dec2019  Dec 2022
Dec 2017 Dec 2021
43%
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v |
- 57% v
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Notes:
-> Vertrauen schaffen
Energy transition has a long history and is deeply rooted in German society
Energy transition cannot be explained without environmental movement starting in the 1970s
Nuclear phase out has been decided in 2002
Since Fukushima consensus among all political parties – no turn-around
We are reliable partners 
Seek dialogue (e.g. Baake Prozess with neighbouring countries) 

The slide illustrates the nuclear phase-out in Germany from 2000 to 2022 and the respective decline of nuclear power generation capacities.
From 2000 to 2022, nuclear phase-out reduces total power generation capacities by 22.1 GW. In 2014, already 43% of nuclear generation capacities have been decommissioned (corresponds to 9.4 GW).
The remaining 10 nuclear power plants after the phase-out in 2011 after Fukushima will be phased out until 2022.
The nuclear phase out in further detail (in compliance with the amended Atomic Energy Act):
Nov. 2003: - 0.67 GW
May 2005: -0.36 GW
Fukushima Daiichi nuclear disaster in March 2011 led to an immediate shut down of seven nuclear power plants in August 2011 (responsible for 8.5 GW conventional power generation capacity).
May 2015: -1.3 GW
Dec. 2017: -1.3 GW
Dec. 2019: -1.5 GW
Dec. 2021: -4.5 GW
Dec. 2022: -4.3 GW
Germany is still exporting electricty – net exports have increased since 2011
Since 2003 Germany has exported electricity particularly in winter, when domestic demand is highest. This indicates that there are sufficient generation capacities available. Electricity imports and exports in Germany are rather the result of transnational optimization of supply and demand than of technical scarcity situations. 

Sources:
Ecofys/ENTSO-E (2014): Exchange Data:  https://www.entsoe.eu/data/data-portal/exchange/ (last accessed 21.02.15)
Öko Institut (2013): Impacts of Germany’s nuclear phase-out on electricity imports and exports: http://www.greenpeace.de/fileadmin/gpd/user_upload/themen/atomkraft/Greenpeace-Studie_Atomstromimporte_Jan13_englisch.pdf (last accessed 06.05.14)
Heinrich Böll Foundation/ Morris, C. and M. Pehnt (2014): Energy Transition – The German Energiewende, p. 33 : http://energytransition.de/wp-content/themes/boell/pdf/en/German-Energy-Transition_en.pdf (last accessed 06.05.14)
Juris Gesetze im Internet: Atomgesetz, § 7 Genehmigung von Anlagen: http://www.gesetze-im-internet.de/atg/__7.html (last accessed 06.05.14)

Keywords:
Topic: Power Plants, Security of Supply, Storage
Content: Illustration
Region: Germany
Nuclear phase out, installed capacity, power capacity, nuclear power plant, Fukushima


PUBLIC ACCEPTANCE OF THE
, ENERGIEWENDE"

The energy transition enjoys a high level of approval among the German
public and businesses.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

The increased development of renewable
energy is "important" or "extremely 92%
important”

Phasing out nuclear energy by 2022 is the

0,
right decision 1%

The energy trasition is "important" or

n : ] 89%
very important

Percentage of people that agree or strongly agree with the given...
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Notes:
The energy transition enjoys a high level of approval among the German public. This is evident from recent opinion polls that recorded approval ratings of between 56 and 92 percent.
Differences in the scale of that approval – other than those rooted in the survey methodology – can be traced to the different operationalisation of the term “energy transition” and of its public acceptance.
The German government has taken various actions to sustain the popularity of its energy transition. These focus on providing timely information and involving the affected public in the planning of specific projects. 
In the context of planning the expansion of the power grid, every step, from identifying scenarios via approval of the grid development plan to the actual routing of the power lines, is carried out in a transparent manner and with public consultation.
The grid expansion projects are accompanied by diverse opportunities for informal dialog at all stages of planning.
Efforts to curb the pace of cost increases also help to uphold broad popular approval for the energy transition.
Close cooperation and communication with our European neighbours and international partners is essential. This will make it possible to take advantage of synergy effects to shape a common, forward-­looking energy policy at the international level and to allay reservations.

Another survey by Agentur für Erneuerbare Energien (2014) affirmed that the Energiewende overall enjoys broad support among the German population:
66% feel that taking a lead role to carry out the Energiewende was a good decision.
92% agree that renewable energy deployment, expansion and use is important.
75% think that renewable energies help creating a safe future environment for our children and grandchildren.
71% are convinced that renewable energy deployment protects the climate.	
67% see that renewable energy sources reduce Germany's import dependency.

Comments regarding the survey modalities:  
1015 People were interviewed

Interpretation:
In principle, the energy transition enjoys a high level of approval among the German public. This is evident from recent opinion polls that recorded approval ratings of between 56 and 92 percent.
Differences in the scale of that approval – other than those rooted in the survey methodology – can be traced to the different operationalisation of the term “energy transition” and of its public acceptance.
The German government has taken various actions to sustain the popularity of its energy transition. 
These focus on providing timely information and involving the affected public in the planning of specific projects. 
In the context of planning the expansion of the power grid, every step, from identifying scenarios via approval of the grid development plan to the actual routing of the power lines, is carried out in a transparent manner and with public consultation.
The grid expansion projects are accompanied by diverse opportunities for informal dialog at all stages of planning.
Efforts to curb the pace of cost increases also help to uphold broad popular approval for the energy transition.
Close cooperation and communication with our European neighbours and international partners is essential. This will make it possible to take advantage of synergy effects to shape a common, forward-­looking energy policy at the international level and to allay reservations. 


Sources: 
BMWi 2014: Fortschrittsbericht Energienwende S.172 Tabelle III.8.1; �BMWi zitiert wiederum diverse Studien: TNS Emnid im Auftrag der Initiative Erneuerbare Energiewende Jetzt! 2014, Institut für Demoskopie Allensback 2014, Bundesamt für Naturschutz im Auftrag des BMUB (Naturbewusstseinsstudie 2013) 2014, Forschungsgruppe Wahlen im Auftrag des BDEW (BDEW-Energiemonitor) 2014, Forsa im Auftrag des vzbv 2013, BDI (BDI-Energiewende-Navigator) 2013. http://www.bmwi.de/BMWi/Redaktion/PDF/Publikationen/fortschrittsbericht,property=pdf,bereich=bmwi2012,sprache=de,rwb=true.pdf (last accessed 20.02.2015)
Additional surveys from notes: Agentur für Erneuerbare Energien (2014): Akzeptanzumfrage 2014 http://www.unendlich-viel-energie.de/themen/akzeptanz2/akzeptanz-umfrage/akzeptanzumfrage-2014 (last accessed 20.11.2014)
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WHAT HAS BEEN ACHIEVED IN
GERMANY...



SHARE OF RENEWABLE ENERGY
IN GERMANY

« Renewables have become the biggest electricity source in
* justten years.
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Notes:
Renewables according to AGEE-Stat the RES of electr. consumption was 25.4% in 2013. However, data on all energy carriers (as used above) is only provided for electricity production where the share of RE is 25.8% (see above).
Among renewables, wind onshore (8,6% in 2014 compared to 4.1% in 2004), solar PV (5.8% in 2014 compared to almost none in 2004) and biomass (grew from only 1.3% in 2004 to 7% in 2014) were the strongest drivers of renewable energy sources (RES) growth over the past 10 years, with wind continuing as the largest renewable electricity producer.
The share of nuclear in German electricity production decreased significantly (from 27.1% in 2004 to 15.9% in 2014 (15.4% in 2013)), mainly because of the federal government‘s decision to phase-out nuclear.

Sources:
Data 2004: Statistisches Bundesamt: https://www.destatis.de/DE/ZahlenFakten/Wirtschaftsbereiche/Energie/Erzeugung/Tabellen/Bruttostromerzeugung.html (last accessed 06.05.14)
Data 2013: BDEW (2011): http://www.bdew.de/internet.nsf/id/brutto-stromerzeugung-nach-energietraegern-2011-de?open&ccm=500030080 (last accessed 06.05.14)
BDEW (2014): Erneuerbare Energien und das EEG: Zahlen, Fakten, Grafiken (2014) (S.16, Abb.6) http://www.bdew.de/internet.nsf/id/bdew-publikation-erneuerbare-energien-und-das-eeg-zahlen-fakten-grafiken-2014-de/$file/Energie-Info_Erneuerbare%20Energien%20und%20das%20EEG%202014_korr%2027.02.2014_final.pdf (last accessed 06.05.14)
AG Energiebilanz: http://www.bmwi.de/BMWi/Redaktion/PDF/B/bruttostromerzeugung-in-deutschland,property=pdf,bereich=bmwi2012,sprache=de,rwb=true.pdf
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GROSS JOB CREATION IN THE
GERMAN RENEWABLES SECTOR

The renewables sector has created 360,000 jobs in
Germany
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Notes:�The renewables sector has created approx. 70 000 gross jobs 1998 and approx. 360 000 (rounded value) jobs in 2013.
The majority of jobs until 2013 was created in wind- (38%) and biomass (35%) industry.
In 2013 was a decline of gross jobs compared to the previous year 2012, from 393 000 to 363 000. This decline is due substantially to the consolidation process in the Photovoltaic branch.
The contribution of the solar power industry has declined over the past years from 27% in 2012 to 19 % in 2013.
However in some other economic sectors (as e.g. in conventional power plants) jobs might be reduced.
The calculations include both direct employments effects (e.g. people who build the wind farm) and indirect ones (e.g. catering for those that build the wind farm).
Scenarios assume that the renewables sector will create around 600,000  jobs by 2020 and similar by 2030 (gross figures, decrease of jobs  in conventional power plants, other energy sectors and trade as well as consumer industries, services and investment goods industries not considered)
The projections of these figures correspond to 20 billion Euro GDP in Germany.

Sources:   
Data 2005-2013:  DLR/DIW/ZSW/GWS/Prognos (2013): Bruttobeschäftigung durch erneuerbare Energien in Deutschland im Jahr 2012 - eine erste Abschätzung-Stand: 20. März 2013. Beschäftigung durch erneuerbare Energien in Deutschland: Ausbau und Betrieb - heute und morgen, zweiter Bericht zur Bruttobeschäftigung. Abb. 4, S. 13, S. 8, S. 11 http://www.erneuerbare-energien.de/fileadmin/Daten_EE/Dokumente__PDFs_/bruttobeschaeftigung_ee_2012_bf.pdf (last accessed 06.05.14)
http://www.bmwi.de/DE/Mediathek/publikationen,did=672424.html
http://www.bmwi.de/BMWi/Redaktion/PDF/B/bericht-zur-bruttobeschaeftigung-durch-erneuerbare-energien-jahr-2013,property=pdf,bereich=bmwi2012,sprache=de,rwb=true.pdf (last accessed: 12.02.2015)
BMU (2012): Erneuerbar beschäftigt! Kurz- und langfristige Wirkungen des Ausbaus erneuerbarer Energien auf den deutschen Arbeitsmarkt. Abb. 11: Beschäftigte (in 1000) unter verschiedenen heimischen Investitionspfaden und Exportszenarien beim niedrigeren Preispfad, S. 33 (Leitszenario 09): http://www.bmub.bund.de/fileadmin/Daten_BMU/Pools/Broschueren/EE_beschaeftigt_bf.pdf (last accessed 06.05.14)
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Number of patents granted

INTERNATIONAL PATENTS GRANTED
FOR ENERGY TECHNOLOGIES

« The number of granted patents for renewable technolgies
and energy storage exceeds that of conventional energy
technologies
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Notes:
Shown are patents under the Patent Cooperation Treaty (PCT), which were submitted by German patent applicants. 
The number of international patenting in renewable energy by German patent applicants has recently risen. 
2011, PCT applications by German patent applicants in renewable energies (PV, wind energy, biomass) were approximately 423. 
They have incrementally increased in the years 2003-2010.
 In 2011, a decrease of patent applications was observed.
Storage were another focus of international patent applications from Germany. In 2007 the notifications compared to 2006 doubled; with a further increase in the following years. 
In 2011, the number (Storage) of registrations totaled 371, slightly below the number in the field of renewable energy.
In the field of conventional production, the annual number of patent applications increased continuously and reached all-time highs in 2009. In the years 2010 and 2011, the annual registrations has declined again to 60.

Background information:
Patent applicants or, occupiers have, among others, the possibility of submitting an international application under the Patent Cooperation Treaty (PCT)
The pulses of research and development are reflected in the patent applications. This registration figures are one of the few indicators to reflect the technological achievements in energy research.
However, the number of patents reflects only imprecise the practical implementation of technology or new products and does not give insight in the actual benefits for citizens or economy. 
Improved products, services and processes can also be driven by unpatented knowledge.
The Patent Cooperation Treaty (PCT) assists applicants in seeking patent protection internationally for their inventions, helps patent Offices with their patent granting decisions, and facilitates public access to a wealth of technical information relating to those inventions.  By filing one international patent application under the PCT, applicants can simultaneously seek protection for an invention in 148 countries throughout the world.

Source:
GWS/Prognos/EWI (2014); nach OECD; in : BMWi 2014 Fortschrittsbericht Energiewende 2014 Abbildung I.9.4 Patente in verschiedenen energiewirtschaftlichen Bereichen
http://www.bmwi.de/DE/Themen/Energie/Energiewende/fortschrittsbericht.html	
http://www.bmwi.de/DE/Themen/Energie/Energiewende/monitoring-prozess.html(last access: 08.01.2014)
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WHAT STILL NEEDS TO BE DONE
IN GERMANY ...



CHALLENGE: REACHING THE -40%
CLIMATE TARGET BY 2020

 Gap to reaching the greenhouse gas emissions reduction target
6-7% (£1% of uncertainty)
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Notes:
We face challenges and barriers, but we are working on it

Starting situation 
In 2007 Germany set itself the target of reducing its greenhouse gas emissions by 40 percent by 2020 compared with 1990
In 1990 there were emissions of around 1250 million tonnes CO2 equivalent
Target for 2020 is therefore 750 million tonnes
According to the latest estimates, Germany emitted around 950 million tonnes CO2 equivalent in 2013
Equates to a reduction of 23.8 percent. 

Further reductions will be achieved by 2020 through measures adopted before 2014. Current projections show that measures adopted and implemented so far will lead to a greenhouse gas reduction of around 33 to 34 percent by 2020, with a one percent margin of error. This means a climate mitigation gap of 5 to 8 percentage points. Considerable additional efforts are required to close this gap. 



CLIMATE ACTION PROGRAMME 2020

* 40% reduction in GHG emissions by 2020
(vs. 1990)

Aktionsprogramm
Klimaschutz 2020

» With current policies: 33-34% GHG reduction by
2020 (uncertainty of +/- 1%)

e Climate Action Programme 2020 adopted in
Dec 2014 by Cabinet
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Notes:
On 3 December 2014 the German cabinet adopted the Climate Action Programme 2020. This programme contains measures to be implemented by 2020 in order to reach Germany’s goal of cutting greenhouse gas emissions by at least 40 percent compared with 1990. 



CLIMATE ACTION PROGRAMME 2020

e All sectors contribute to emissions reduction

Private
Households

Industry

Commerce
Trade
Services
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Notes:
The approach: 
systemically looking for technical and economic po-tential and areas for action in all sectors proved valuable during the process of drafting the Action Programme
number of different studies identified potential for additional reductions in all sectors, but especially in the energy sector, industry, in households (residential buildings) and transport
BMUB held two dialogue forums to get Länder, local authority associations and social stakeholders involved early on in the search for suggestions for measures in all sectors. The chief purpose of the first dialogue forums in June 2014 was to inform people about the planned Action Programme
Various stakeholders were also asked to submit proposals for measures they believed should be incorporated into the programme
Proposals received were reviewed during the development of the programme to establish that they were complete and plausible and
Proposals were allocated to a particular sector and organised into categories and where possible their effect on reducing greenhouse gas emissions was quantified
As far as possible, all the proposals for measures to be taken were incorporated into the Action Programme. 


Fundamentally, there is technical and economic potential for additional reductions in all sectors. The German government’s Climate Action Pro-gramme 2020 aims to address that potential. However, it does not set any sector-specific targets. 
Basically, emissions can be categorised by the “source principle,” i.e. where they are generated, or the “polluter-pays principle”, i.e. according to who or what has caused them (a user or product such as electricity, steel or food). The Climate Action Programme 2020 categorises emissions using the source principle which is commonly used in international greenhouse gas reporting. That means, for instance, that emissions caused by using energy supplied through the public electricity and heat grids for electrical appliances in private households, in small-scale consumption, industry or transport are allocated to the energy sector. Unlike in the National Action Plan on Energy Efficiency (NAPE), measures designed to lower the electricity consumption of private households, for example, are shown in the Action Programme as a reduction contributed by the energy sector. 
Conversely, this means that not all measures that affect private house-holds as stakeholders are reported here in the household sector.2 Measures in other sectors can incur costs that are passed onto the end consumer and are borne by private households. 
Overall, using the source principle produces the follow classification by
sector:

Sectors as defined using the source principle
name of sector 	including emissions from
energy industry 	public electricity and heat supply system, including natural gas compressors
industry 		combustion processes and electricity self-generation in the manufacturing industry and emissions from industrial processes
households 		combustion processes in private households (primarily fuels for space heating, cooking and hot water)
transport 		fuel combustion in road and rail transport, shipping on inland waterways and domestic aviation (not including construction machinery)
commerce/trade/services 	combustion processes in commerce/trade/services (primarily fuels for space heating, cooking and hot water)
agriculture 		emissions from animal husbandry, fertiliser management and agricultural fuel use
other 		waste management (primarily landfill gas), wastewater management

Since 1990, emissions have already been lowered in all sectors, albeit by very varying degrees. Whereas “other emissions” – especially from the waste and wastewater management sector – fell by 67 percent between 1990 and 2012 (cf. Section 3.1.8), emissions in the transport sector fell by only slightly less than six percent (cf. Section 3.1.5). Emissions trends by Land (German state) since 1990 also differed greatly, partly due to their different economic structures and demographic developments (cf. Table 4). For the individual Länder (states) the National Inventory Report only shows energy-related CO2 emissions, which is why the total in that report differs from the total of all values for greenhouse gases in Germany. 


CLIMATE ACTION PROGRAMME 2020
KEY POLICY MEASURES

Measures

National Action Plan on Energy Efficiency
(not adressing transport sector)

Climate-friendly building and housing
strategy

Measures in the transport sector

Reduction in non-energy-related
emissions :

industry, the commerce/trade/services sector
and waste management

agriculture

Reform of the emissions trading scheme

Further measures, especially in the power
sector

TOTAL

Greenhouse gas emission reduction
(million tonnes of CO, equivalent)

Approx. 25-30 mill. tonnes
(including energy efficiency in
buildings)

Approx. 5.7-10 mill. tonnes
(1.5 - 4.7 mill. tonnes of which are in
addition to NAPE)

Approx. 7-10 mill. tonnes

3-7.7 mill. tonnes

3.6 mill. tonnes

Dependent on decisions at EU level on
structure

22 mill. tonnes

62-78 mill. tonnes
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Notes:
Nie zuvor hat die Bundesregierung ein so umfassendes Klimaschutzprogramm vorgelegt, das alle Sektoren und alle Akteure gleichermaßen adressiert. Egal ob Energiewirtschaft, Verkehr oder Landwirtschaft – alle müssen Ihren Beitrag leisten. Dabei kommt es auf die kleinen genauso wie auf die großen Beiträge an. Die Süddeutsche Zeitung brachte es auf den Punkt: Klimaschutz braucht Kleckern und Klotzen!

Die beiden größten Beiträge zur Treibhausgas-Minderung entfallen auf die übergreifenden Energieeffizienzmaßnahmen aus dem Nationalen Aktionsplan Energieeffizienz (NAPE) und die Weiterentwicklung des fossilen Kraftwerkparks. 
Aber auch die andere Sektoren liefern: 
Im Sektor Verkehr sind die klimafreundliche Gestaltung des Güter- und Personenverkehrs, die Stärkung von Schiene, öffentlichem Verkehr und Fahrrad wichtige Schwerpunkte. Bei Kraftfahrzeugen sind außerdem der verstärkte Einsatz elektrischer Antriebe und die Förderung der Effizienz von Antrieben entscheidende Maßnahmen.
Industrie und GHF: Neben der Steigerung der Energieeffizienz (NAPE) strebt die Bundesregierung eine Stärkung von Abfallvermeidung, Recycling, Wiederverwendung und Ressourceneffizienz an. Die Reduktion der Emission von F-Gasen ist ein weiteres Handlungsfeld.
Abfall: Hier verspricht die Belüftung von Deponien weiteres Einsparpotenzial – hier werden wir entsprechende Förderprogramme ausweiten. 
In der Landwirtschaft setzen wir auf die Novelle der Düngeverordnung sowie die Erhöhung des Flächenanteils des ökologischen Landbaus. 

Component 1: National Energy Efficiency Action Plan (NAPE) 
On 3 December the Cabinet also adopted the National Energy Efficiency Action Plan (NAPE). This plan is geared towards increasing energy efficiency in buildings, energy-saving as a way of generating returns and a business opportunity and individual responsibility for energy efficiency. The German government will introduce a competitive tendering model for energy efficiency, promote contracting, further develop existing energy efficiency programmes and initiate energy efficiency networks. Numerous other measures also aim to achieve additional emission reductions of 25 to 30 million tonnes CO2 equivalent as a result of increased energy efficiency. 
Component 2: Strategy on climate-friendly building and housing 
The goal being striven for - an almost climate neutral building stock by 2050 - means that we have to lay the right foundations today. The strategy on climate-friendly building and housing links the energy efficiency strategy for buildings outlined in the NAPE with more far-reaching climate-relevant measures. Examples of specific measures include extending support for district-based approaches to urban energy modernisation and for local climate action projects. 
As part of the strategy on climate-friendly building and housing we will work with the Alliance for Affordable Housing and Building (Bündnis für bezahlbares Wohnen und Bauen) to address overarching issues concerning housing, urban development, the development of rural areas and the challenges of demographic change. In this context, the German government is aware that climate-friendly building is only possible if housing remains affordable for people on low incomes. Cultural and social aspects, such as the specific characteristics and challenges of villages, towns and districts and their infrastructures as units, are incorporated into considerations on climate-friendly building and housing. 
Component 3: Climate action measures in the transport sector 
The planned measures in the transport sector aim to contribute around 7 to 10 million tonnes CO2 equivalent to closing the climate mitigation gap. With these measures, the German government is also pursuing the goals for the transport sector contained in the Energy Concept: 
• to save around 10 percent of final energy consumption in transport by 2020 and around 40 percent by 2050 (reference year 2005) and 
• to significantly increase the market share of electric vehicles on the road to 1 million by 2020 and 6 million by 2030. 
Structuring freight and passenger transport in a climate-friendly way, strengthening green modes of transport such as rail transport, public transport and cycling, greater use of electric drives and promoting efficiency of drives in motor vehicles are key elements of the measures in this sector. 
Component 4: Reducing non-energy-related emissions in industry, commerce, trade, services, waste management and agriculture 
The German government is aiming to increase waste avoidance, recycling, reuse and resource efficiency. A further field of action is to reduce emissions of fluorinated gases that are particularly climate damaging. In the waste sector, ventilation at landfills offers further potential for savings. We will expand corresponding support programmes. In the agriculture sector, the German government plans to amend the Fertiliser Application Ordinance (Düngeverordnung) and increase the share of organic farming. Conserving permanent grassland and protecting moorland also help protect the climate, even though this sector (land use and land use change) will not be credited to the national target. 
Component 5: Reforming emissions trading 
A reform of the emissions trading scheme is an urgent task as the market has accumulated a high surplus. It is a question of safeguarding the central role of emissions trading as a harmonised European climate policy instrument and creating effective incentives to reduce emissions. In the short term, current excess allowances need to be reduced quickly and effectively. And in the long term, emissions trading must make a key contribution to reaching the EU’s target of at least a 40 percent reduction by 2030 compared with 1990.  In May 2015 an agreement between the EU institutions has been reach to start the reform from 2019 by introducing an market stability reserve to the instrument.
Component 6: Energy sector 
In addition to effective reform of emissions trading, to achieve emission reductions in the energy sector the expansion of renewable energies will continue and the fossil-fuel power plant fleet will be modernised. This modernisation brings an additional contribution of 22 million tonnes to closing the climate mitigation gap. The Federal Minister for Economic Affairs and Energy will present a legislative proposal on this in 2015. By 2050, power generation in Germany needs to be almost carbon-free in order to reach the national and European climate targets. 
Component 7: The model function of the state 
The state must serve as a model when it comes to climate action. Key areas for action include improving the energy efficiency of public premises, public procurement, reviewing climate-damaging subsidies and amending the German government’s programme of measures on sustainability from 2010. 
Component 8: Research and development 
Research and development are also essential to achieving the gradual decarbonisation of our economy. Two central elements are transformation research and energy research, especially in the fields of renewables and energy efficiency. 
Component 9: Consultation, awareness raising and initiatives at all levels 
Consultation, awareness raising and initiatives at all levels on climate action supplement the action programme. Numerous cross-sectoral projects and programmes for local authorities, industry and consumers - for example training and further education - contribute to cutting greenhouse gas emissions, even though this cannot be defined in concrete numbers. 
In a federal system like Germany’s, the federal states (Länder) and local authorities have a crucial role to play. Accordingly, the programme refers to climate action programmes by the Länder and at local level. Major groups in society have also introduced 84 individual climate measures. These are hard to quantify but they will nevertheless contribute to climate mitigation. 



FIVE GOOD REASONS FOR THE
ENERGY TRANSITION

Reduce carbon emissions and comply  —
with the climate protection targets

Phase-out nuclear power generation
Reduce dependency on energy
Imports

Development of new technologies as
new sources of growth and
employment

Show that energy policy can be both
sustainable and economically
successful
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-> Rationalität vermitteln
There are good reasons for the energy transition.
It is meant to help reduce the output of greenhouse gases harmful to the climate.
The energy transition is to make possible the phase-out of nuclear energy by 2022 – there is broad political consensus to do so; plants will be gradually switched off.
It is supposed to make us more independent from oil and gas imports.
It is to become an engine of progress for Germany as a competitive location for industry, thereby contributing to growth and employment, fostering the development of new technologies and thus of new sources of growth and employment
And, finally, we want to show that a sustainable energy policy can also be economically successful and hope to become a role-model


Source:
BMWi Website 2014 zur Gesamtstrategie der Energiewende
Deutsch: http://www.bmwi.de/DE/Themen/Energie/Energiewende/gesamtstrategie.html
Englisch: http://www.bmwi.de/EN/Topics/Energy/Energy-Transition/overall-strategy.html
Pictures from BMWi website
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BACK-UP SLIDES:
RENEWABLE ENERGY



billion €

GROSS AVOIDED FUEL COSTS DUE TO
THE USE OF RENEWABLES

Renewable energy reduces the demand for fossil fuel imports.
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Notes:
The chart shows the costs of energy imports that were avoided due to the use of renewable energy sources.
It illustrates historic data since 2000.
In total, Germany imported 92 billion Euro worth of fossil fuels in 2013. 
Without the use of renewables this (gross) figure would have been even higher: Theoretically, renewables replaced fossil fuels worth 9.1 billion € in 2013.
The savings made, can be regarded as welfare gains for the German economy.

Background:
Germany imports fossil fuels for energy use to a large extent. 2013 the share of net import was for natural gas 86.9%, for coal 87.2% and 97.7% mineral oil. Lignite has a lower net export surplus. 

Source:
ISI, DIW, GWS, IZES (2014); in : BMWi 2014 Fortschrittsbericht Energiewende 2014, I.10.3.Abb_Brennstoffimporte EE.
http://www.bmwi.de/DE/Themen/Energie/Energiewende/fortschrittsbericht.html	
http://www.bmwi.de/DE/Themen/Energie/Energiewende/monitoring-prozess.html(last access: 08.01.2014)
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-~ RENEWABLE ENERGY HAS BECOME THE
MOST COST-EFFICIENT
LOW-CARBON OPTION
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Notes:  
The illustration shows the levelised cost of electricity ranges for new power capacities in Europe in 2014, 2020 and 2030 in € cents/kWh
Many technologies can already compete with conventional power plants, especially onshore wind.
Costs of Solar Power are expected to continue decreasing significantly over the next decade
The ranges account for different conditions at sites throughout Europe

Comment:
The range is a function of the range in cost (lowest value defined by the lowest price system, highest value defined by the most expensive energy system of the product type)
The full load hours of conventional power plants are integrated into the LCOE with a decreasing tendency, corresponding to the forecasted increasing renewable energy share

Further information:
Wind power at very good onshore wind locations already has lower costs than new hard coal or CCGT power plants. Currently the LCOE for onshore wind power (spec. invest between 1000 and 1800 Euro/kW) are between 0.045 and 0.107 Euro/kWh. 
Comparing onshore and offshore wind: Despite the higher annual average full load hours (up to 4000 hours), offshore wind power with just 0.119 to 0.194 Euro/kWh shows considerably higher LCOE than onshore wind power. The reasons for this are the expensive installation as well as higher operating and financing costs for offshore power plants (spec. invest between 3400 and 4500 Euro/kW). 
The LCOE for all PV power plant types reached parity with other power generation technologies and are even below the average end-customer price for electricity in Germany of 0.289 Euro/kWh (BMWi 2013). 
Brown coal profits the most from the low prices of CO2 allowances 
PV utility-scale power plants in Southern Germany will drop considerably below the average LCOE for all fossil fuel power plants by 2030. 

Source:
Fraunhofer ISI 2014: RES Cost 2030 Background report. http://www.isi.fraunhofer.de/isi-wAssets/docs/x/en/projects/REScost2030-Background-Report-10-2014_clean.pdf (last accessed 08.01.2015) 
Frauenhofer ISI 2013 : Levelized Cost of Electricity – Renewable Energy Technolgies (http://www.ise.fraunhofer.de/en/publications/veroeffentlichungen-pdf-dateien-en/studien-und-konzeptpapiere/study-levelized-cost-of-electricity-renewable-energies.pdf) last accessed 13.03.2015
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GERMAN GROSS ELECTRICITY
PRODUCTION

Renewables have become the biggest electricity source in just ten
years.
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Notes:
Renewables (25.8%) are the second biggest source of electricity after lignite (25.6%) in 2014.�**please note**The political targets (see chapter 1 slide 4) are formulated in electricity consumption. According to AGEE-Stat the RES of electr. consumption was 25.4% in 2013. However, data on all energy carriers (as used above) is only provided for electricity production where the share of RE is 25.8% (see above).
Among renewables, wind onshore (8,6% in 2014 compared to 4.1% in 2004), solar PV (5.8% in 2014 compared to almost none in 2004) and biomass (grew from only 1.3% in 2004 to 7% in 2014) were the strongest drivers of renewable energy sources (RES) growth over the past 10 years, with wind continuing as the largest renewable electricity producer.
The share of nuclear in German electricity production decreased significantly (from 27.1% in 2004 to 15.9% in 2014 (15.4% in 2013)), mainly because of the federal government‘s decision to phase-out nuclear.

Sources:
Data 2004: Statistisches Bundesamt: https://www.destatis.de/DE/ZahlenFakten/Wirtschaftsbereiche/Energie/Erzeugung/Tabellen/Bruttostromerzeugung.html (last accessed 06.05.14)
Data 2013: BDEW (2011): http://www.bdew.de/internet.nsf/id/brutto-stromerzeugung-nach-energietraegern-2011-de?open&ccm=500030080 (last accessed 06.05.14)
BDEW (2014): Erneuerbare Energien und das EEG: Zahlen, Fakten, Grafiken (2014) (S.16, Abb.6) http://www.bdew.de/internet.nsf/id/bdew-publikation-erneuerbare-energien-und-das-eeg-zahlen-fakten-grafiken-2014-de/$file/Energie-Info_Erneuerbare%20Energien%20und%20das%20EEG%202014_korr%2027.02.2014_final.pdf (last accessed 06.05.14)
AG Energiebilanz: http://www.bmwi.de/BMWi/Redaktion/PDF/B/bruttostromerzeugung-in-deutschland,property=pdf,bereich=bmwi2012,sprache=de,rwb=true.pdf
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OWNERSHIP STRUCTURE OF GERMAN
RES FACILITIES IN 2012

Renewable installations create multiple opportunities for
entrepreneurship.
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Notes:
Percentages relate to installed capacity (72.9 GW).
The conventional energy supply is dominated by the four big utilities (the "big four”). The ownership structure is more diverse for the renewable energy installations. 
The structure of renewable energies, e.g. with small capacity installations, improve participation of different players and facilitate bottom-up approaches.
A large share is owned by private owners and project developers (57%), as a result of the feed-in tariffs granted according to the Renewable Energy Sources Act. 
The oligopoly of the big four utility companies only holds 5% of RES capacity.
However, this ownership structure changed between 2010 an 2014 and might change even more in favour of the industry and utilities given the new legislation on feed-in tariffs.


Notes from source:
- Pumped-storage hydroelectricity is not included in the data.
- Total 72.9 GW (2012)

Source: 
trend:research (2013): "Anteile einzelner Marktakteure an Erneuerbaren Energien Anlagen in Deutschland (3. Auflage)“: http://www.trendresearch.de/studien/17-01161-3.pdf?fecd8f5191fe6bc8f4519c9928b6b22c
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AVERAGE PRICE OF ROOFTOP PV
SYSTEMS IN GERMANY

Declining module costs in particular have driven down PV system.

Average Price (€/kWp)
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Notes:
In Germany prices for a typical 10-100 kWp PV rooftop-system were around 1,350 €/kWp at the end of 2013, 
Such systems cost were still at about 14,000 €/kWp in 1990.
This is a net-price regression of 89 % over a period of 23 years and is equivalent to an annual compound average price reduction rate of 9 % 
The modules’ prices have decreased more than thos of the inverters and installation costs. The price of the module accounted for over two thirds of the system prices in 2006, while it now is only half of the total price.

Background information:
The Experience Curve – also called Learning Curve - shows that in the last 30 years the module price decreased by about 20 % with each doubling of the cumulated module production. Cost reductions result from economies of scale and progress in research. 
Up to the end of August 2014 new PV installations equivalent to 1.5 GWp were connected to the German grid. 
PV supplied about 5.3 % of Germany’s electricity demand in 2013. Renewable sources delivered more than a quarter of the total electricity consumed in 2013. 
In 2013 about 20 Mio. t CO2 emissions have been avoided due to 29.7 TWh electrical energy generated by PV in Germany. 
PV system performance has strongly improved. Before 2000 the typical Performance Ratio was about 70 %, while today it is in the range of 80 % to 90 %. 

Source:
Illustration and Notes from: Fraunhofer ISE 2014: Current and Future Cost of Photovoltaics. Long-term scenarios for market development, system prices and LCOE of utility-scale PV Systems. In Auftrag der Agora Energiewende (P. 6), http://www.agora-energiewende.org/fileadmin/downloads/publikationen/Studien/PV_Cost_2050/AgoraEnergiewende_Current_and_Future_Cost_of_PV_Feb2015_web.pdf (last accessed 5.2.2015)
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WORLDWIDE GHG REDUCTION
POTENTIAL BY 2050

Efficiency is the most important means of reducing CO, emissions.
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Notes:
This slide shows a savings projection from IEA 2013 until 2050 highlighting the effect of energy efficiency. 
The projection presents and compares measures that need to be implemented in order to stay on track towards a 2° world (450ppm) with a reference case („new policy scenario“).
Savings are due to a series of contributions from industrial motors, heating and cooling, road transport and appliances and lighting.
Energy efficiency has the biggest potential for emission reductions

Background information:
The New Policies Scenario includes not  only  existing  energy  and  climate  policy  commitments  but  also assumed  implementation  of  those  recently  announced,  albeit  in  a  cautious manner.
Assumptions include the phase-out of fossil-fuel subsidies in importing countries and continued, strengthened support to renewables. 

Source:
IEA (2013) World energy outlook, 2013: Spotlight redrawing the energy climate map, p. 80-81: http://www.worldenergyoutlook.org/publications/weo-2013/ (last accessed 06.05.14) – special edition, cannot be updated 
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MAIN FEDERAL-LEVEL ENERGY
EFFICIENCY MEASURES

m Buildings 8 Products and appliances

Energy consulting » Energy consulting (Energy Efficiency
KfW progammes for construction and Campaign)
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A balance of consultation and information, incentives and regulations.

Source: Ecofys 2015
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Can be used as introductory slide or overview slide. 

Notes:
Buildings:
Energy consulting (Energieberatung on-site) by accredited energy advisors are information measures that aim at having a first overview of possible building-related energy efficiency measures. 
A wide range of funding measures for building stock renovation and energy-efficient construction are established. Among them are KfW (Kreditanstalt für Wiedeaufbau) programmes for energy-efficient construction and rehabilitation. 
In existing buildings, the German government supports renovations of heating systems with its Market Incentive Program (MAP) for renewable energies, which was originally instituted in 2000 (new buildings are no longer eligible).
The Energy saving legislation (EnEV) (regulatory instrument) – for residential as well as for non-residential buildings – is supposed to be the most effective instrument. It defines minimum requirements for the quality of cladding and of systems engineering in new buildings and in major redevelopment work on existing buildings. 
Other regulatory measures, e.g. Energy-efficiency Label for Old Heating Installations are complementing.

Products and appliances:
The “Initiative EnergieEffizienz” (“Energy Efficiency Campaign”) is a nationwide information and motivation campaign, which provides users in all consumption sectors with energy savings information as well as encouraging them to adopt energy-efficient approaches and invest in energy efficiency. 
It is the aim of the Top Runner Initative to boost the development and market penetration of energy-efficient products and define certain minimum energy-efficiency standards as market entry conditions (linked, dynamic push and pull strategy) via the specific and dynamic design of its set of regulatory instruments (Ecodesign Directive, Energy Consumption Labelling, EU ENERGY STAR). 
Germany has implemented the current EU labeling directive 2010/30/EU for energy-related) in the Energy Consumption Labelling Act and the Energy Consumption Labelling Ordinance (EnVKG and EnVKV). The Energy Consumption Labelling Act and Ordinance had to be amended in particular to open legislation for the labelling of products other than energy using appliances (energy-related products). Both acts became effective in May 2012. 
The implementation of the EU’s Ecodesign Directive in German law by means of the Energy-using Products Act (EBPG) (2008) which was replaced in 2011 through the Energy-related Products Act (EVPG)  and the Ecodesign for Energy-related Products Ordinance in 2013.
In addition, information/motivation/communication-measures with respect to labelling and counselling are implemented.
As an economic instrument, an electricity tax is used. Several exemptions are available, such as electricity from renewable sources.
The campaign “Climate seeks protection” (informative measure) funded by the German Federal Ministry for the Environment, Nature Conservation, Building and Nuclear Safety informs individuals about their personal opportunities and motivates to reduce CO2 emissions. The campaign largely abandons traditional forms of advertising, and instead uses dialogue-based energy saving advice and extensive partner actions. Since 2004, over 5 Mio. people have participated. 

Industry:
The Energy Consulting Programme for Small and Medium-sized Enterprises seeks to advise SMEs on site and identify energy drains in the business operation. 
Energy efficiency investments can be supported through credits and loans for SMEs by KfW (still under discussion). Since October 2012, the German Ministry of Economics and Technology has introduced a grant program focused on SMEs that supports investment in highly efficient cross-sectoral technologies with the aim to improve energy efficiency. The BAFA programme includes two options: the exchange of a single technology or a more systemic approach which shall lead to a minimum improvement of 25% of energy savings. Grants cover maximum 30% of investment costs for SMEs and 20% for bigger companies. 
Obligatory energy audits for certain industries were part of the implementation of Art. 8 of the EU EED. From Mai 2015 onwards, large firms are required by law (Gesetz zur Teilumsetzung der Energieeffizienzrichtlinie, March 6th, 2015) to conduct an energy audit until December 5th 2015. Afterwards, these firms will have to conduct energy audits on a four-annual basis.  Energy audits are also used as trade-offs for tax exemptions (special equalisation scheme) under the Renewable Energy Law (EEG). �ETS: the European Emission Trading System contirbutes to efficiency efforts

Transport:
Labelling: With respect to the transport and mobility sector, the NEEAP emphasizes market-driven instruments.
Germany has implemented the EU Directive on Fuel Economy and CO2 Labels for Cars (EU Directive 1999/94/EC) in the Ordinance on Consumer Information about Fuel Consumption and CO2 Emissions of New Passenger Cars of 28 May 2004, (Verordnung über Verbraucherinformationen zu Kraftstoffverbrauch und CO2-Emissionen neuer Personenkraftwagen (limit of 130 g CO2/km))
Fiscal measures including the motor vehicle taxation and the heavy goods vehicle toll, and measures of the Deutsche Bahn. Currently, heavy vehicles with a weight of 12t have to pay road tolls on high speed roads  (“Autobahn”). It is planned that from 2015 onwards heavy vehicles with a weight of 7.5t will have to pay road tolls as well. 
With its e-mobility strategy, Germany plans to have a market share of 1 Mio. electric vehicles till 2020 and 6 Mio. electric vehicles until 2030. 
The federal government’s fuel strategy supporting the market launch of alternative or renewable fuels as well as innovative drive technologies is another measures. 

Background information:
In December 2014, the German Government has published an additional National Action Plan on Energy Efficiency which details further energy efficiency measures and policies. Central policies with immediate action will be: implementing a tender system for energy efficiency measures, increasing the financial support for building renovations and tax depreciations in the buildings sector as well as implementing 500 energy efficiency networks with industry and businesses. 

Not presented in the chart are other fiscal, funding, and information/communication/motivation measures, split up into:
horizontal or cross-sectoral measures, of which the Environmental Tax Reform is to be regarded as a key measure, and
measures in the public sector, including a self-imposed commitment under the Energy Savings Program for federal government properties.


Sources: 
BMWi BMU (2014): Third National Energy Efficiency Action Plan for the Federal Republic of Germany:
     http://ec.europa.eu/energy/efficiency/eed/doc/neep/2014_neeap_en_germany.pdf (las accessed 02.12.14). 
BMWi (2014): National Action Plan on Energy Efficiency http://www.bmwi.de/BMWi/Redaktion/PDF/M-O/nationaler-aktionsplan-energieeffizienz-nape,property=pdf,bereich=bmwi2012,sprache=de,rwb=true.pdf (last accessed: 16.12.14)
BMUB (2014): Action Program Climate Protection(http://www.bmub.bund.de/fileadmin/Daten_BMU/Download_PDF/Klimaschutz/klimaschutz_2020_aktionsprogramm_eckpunkte_bf.pdf )last accessed: 16.12.14). 
BMWi (2015): Gesetz zur Teilumsetzung der Energieeffizienzrichtlinie im Bundesrat verabschiedet (http://www.bmwi.de/DE/Presse/pressemitteilungen,did=694576.html) last accessed: 13.3.2015
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Notes:
The energy refurbishment of buildings holds great potential regarding savings in energy demand as well as greenhouse gas emissions:
 33% of the total greenhouse gas emissions are caused by the building sector
 38% of the total energy demand is caused by the building sector
 67% of all residences ( around 28 million) are located in buildings built before 1979 (when the first energy efficiency regulation was passed, the Heat Insulation Ordinance of 1978)
 more than 75% of all heating systems do not match state of the art requirements, which are defined as follows:  equipped with at least condensing technology, possibly use of renewable energy
Hence, the energy refurbishment of buildings is the centrepiece of the government‘s measures to reduce total energy consumption

Background information:
In the Energiekonzept, Germany puts forward the goal to reduce primary energy consumption by 20% until 2020 (25% until 2050) with the baseline of 2008. This means an annual increase in energy productivity of 2.1% based on final energy consumption. This means, the refurbishment rate for buildings needs to be doubled from 1% to 2% annually. 
Building-related final energy consumption totaled 3,305 PJ in 2012 and thus accounted for 36.7% of total final energy consumption. 
After adjustments for temperature, in 2012 specific final energy consumption for private households for room heating was around 146.7 kWh/m². Specific energy consumption for heating adjusted for differences in temperature was thus around 25% lower than it was ten years earlier. 


Sources:
bdew (2014): BDEW zum Auftakt der 8. oldenburger gastage 2011: Wärmemarkt: Modernisierung des Gebäudebestands in den Fokus rücken http://www.bdew.de/internet.nsf/id/DE_20111129-PI-Waermemarkt-Modernisierung-des-Gebaeudebestands-in-den-Fokus-ruecken?open&ccm=900030 (last accessed 06.05.14)
bdew (2014): Erneuerbare Energien und das EEG: Zahlen, Fakten, Grafiken: https://www.bdew.de/internet.nsf/id/83C963F43062D3B9C1257C89003153BF/$file/Energie-Info_Erneuerbare%20Energien%20und%20das%20EEG%20(2014)_24.02.2014_final_Journalisten.pdf (last accessed 06.05.14)
bdew (2013): Ohne Wärmemarkt keine Energiewende –Kernbotschaften des BDEW: http://www.bdew.de/internet.nsf/id/9815201D962AD119C1257C0F00296A86/$file/463_2013_09_25_Kernbotschaften_Waermemarkt.pdf (last accessed 06.05.14)
Statistisches Bundesamt, Zensus 2011 Gebäude und Wohnungen am 9. Mai 2011: https://www.destatis.de/DE/PresseService/Presse/Pressekonferenzen/2013/Zensus2011/gwz_zensus2011.pdf;jsessionid=AEDA873DA89CBCCFE0F09E8205AA2E3E.cae2?__blob=publicationFile (last accessed 06.05.14)
Statistisches Bundesamt, Zahlen und Fakten, Wohnen - Wohnungen nach Baujahr 2010: https://www.destatis.de/DE/ZahlenFakten/GesellschaftStaat/EinkommenKonsumLebensbedingungen/Wohnen/Tabellen/WohneinheitennachBaujahr.html (last accessed 06.05.14)
Bundesregierung: CO2-Gebäudesanierung – energieeffizient Bauen und Sanieren: http://www.bundesregierung.de/Webs/Breg/DE/Themen/Energiewende/Energiesparen/CO2-Gebaeudesanierung/_node.html (last accessed 06.05.14)
http://www.isi.fraunhofer.de/isi-media/docs/e/de/publikationen/BMU_Policy_Paper_20121022.pdf (last accessed 06.05.14)    
Die Bundesregierung (2010): Energiekonzept für eine umweltschonende, zuverlässige und bezahlbare Energieversorgung. http://www.bundesregierung.de/ContentArchiv/DE/Archiv17/_Anlagen/2012/02/energiekonzept-final.pdf?__blob=publicationFile&v=5 (last accessed: 09.01.2014). 
BMWi (2014): Second Monitoring Report. http://www.bmwi.de/BMWi/Redaktion/PDF/XYZ/zweiter-monitoring-bericht-energie-der-zukunft-kurzfassung-englisch,property=pdf,bereich=bmwi2012,sprache=de,rwb=true.pdf (last accessed: 09.01.15). 
Graphic design: ERGO Kommunikation 2014 im Auftrag des BMWi
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LEARNING CURVES IN ENERGY
EFFICIENT BUILDINGS

Regulation follows the technical learning curve to make new
buildings increasingly efficient.
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Notes:
This figure shows learning curves in the energy efficient buildings sector. 
The y axis plots primary energy consumption in kWh/m2a and the x axis plots the time from 1980 until 2015. 
A comparison of the trajectories of legal minimum requirements and research activities in the building sector show that research results were successfully transferred into building practice leading to a continuously decreasing energy consumption. 

Source:
BMWi (2014): Nationaler Aktionsplan Energieeffizienz (NAPE) S.17 http://www.bmwi.de/BMWi/Redaktion/PDF/M-O/nationaler-aktionsplan-energieeffizienz-nape,property=pdf,bereich=bmwi2012,sprache=de,rwb=true.pdf (last accessed: 13.02.2015). 

Keywords:
Topic: Energy Efficiency
Content: Illustration
Region: Germany
Building sector, facts and figures, policy measures, building stock, legislation, construction, housing, house, energy efficient buildings, learning curve



BACK-UP SLIDES:
CHALLENGES



GERMAN ENERGY EXPENDITURES
AND SHARES

An average 4-person household spends roughly 7% of it‘s
Income on energy. Petrol accounts for the the largest share.
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Notes:
 Energy expenditure of sample households are a possible indicator of the affordability of energy
The total energy expenditure of a four-person household in 2013 has increased. For the four-person household sample a couple with 2 children under the age of 18 is assumed. The total energy expenditure was around 4,070 Euro in 2013. So it increased compared to 2012 by around 86€.
Despite rumors, the average income shares of energy expenditure in 2013 remained constant and are expected to decrease in 2014. 
The car use has a major impact on the income share of the total energy expenditure.
The total cost burden for certain households may be higher, especially if the individual income development remains below the price and cost increases.


Comments:
Total consumption per source: 
Electricity (4,500 kWh/a) without elect. hot water
Natural gas (12,000 kWh/a) 
Motor fuels (1,200 liter by 15,000 km/a with 7.8 liter/100 km) 

The cost calculations underlying energy prices are based on the middle of the following month.

Further information:
 The share of total expenditures for energy is an indicator for the affordability of energy.  
Comparing costs for 2012 and 2013, the average energy expenditure rose by 86€ (or approx. 2%). 
Rising total expenditures for energy where compensated by a rise in net income. 
Low-income households are defined in accordance with the definition of being at risk of poverty of the European Union. Low-income households have an income of only 60% of the average income. 

Source: 
BMWi 2014: Die Energie der Zukunft -Erster Fortschrittsbericht zur Energiewende- Datenblatt: I.8.5.Abb_Strompreis HH
Berechnungen BMWi auf Basis von StBa, MWV, EnergieAgentur.NRW, RWI/forsa, DIW
http://www.bmwi.de/DE/Themen/Energie/Energiewende/fortschrittsbericht.html	
http://www.bmwi.de/DE/Themen/Energie/Energiewende/monitoring-prozess.html (last access: 19.12.2014)
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GERMAN HOUSEHOLD
ELECTRICITY PRICES

The EEG surcharge is only one reason for electricity price

increases.
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Notes:
Assumption: Retail prices for household consumers as volume-weighted average for a typical decrease case (household with annual consumption of 3,500 kWh, supply low voltage (0.4 kV)) for the contractual relationships (basic service, special contract with utility provider, contract with suppliers other than the local utility provider).
Since there is not one single price, the illustration above depicts the price on the 1 April of every year.
German household electricity prices have seen a steady increase over the past years.
2013 the average price was 29.23 €-ct/kWh. These are 3.17 €-ct/kWh and 12.2 % more than in the previous year in 2012 (with 26.06 €-ct/kWh)
In 2014 the average electricity price was 29.52 €-ct/kWh; an increase of 1% to 2013, mainly due to  higher EEG surcharges. The relative low increase was mitigated by decrease prices for production & distribution, network apportionment compared to 2013.
The EEG surcharge has been one of the significant drivers of increases in household energy prices in 2013; to a lesser extent, further state-related price components increased such as network charges, the CHP Act surcharges and the apportionment according to § 19 Electricity Network Charges Regulation. 
Also inflation adjusted household electricity prices have increased, albeit at a much more moderate rate. 

Background information:
production & distribution (Energiebeschaffung und Vertrieb (inkl. Marge))  
network charges (Netzentgelt)
EEG surcharge (Umlage nach EEG): The EEG surcharge was introduced in the Renewable Energy Sources Act in 2000. It compensates for the difference between the current price of conventional and renewable energy sources. The amount is determined annually by the difference between expenses (payments to EEG feed-in and related expenses) and revenue (sales EEG electricity). (in German= Gesetz für den Ausbau erneuerbarer Energien, Erneuerbare-Energien-Gesetz (short), EEG)
CHP Act  (Umlage nach Kraft-Wärme-Kopplungsgesetz (KWKG)): The CHP surcharge was introduced in the Cogeneration Act in 2002 (which was amended in 2009 and 2012). The law supports the modernisation and new constructions of combined heat and power (CHP) plants.
concession levy (Konzessionsabgabe): The concession levy regulated in Regulation on concession fees for electricity and gas (Verordnung über Konzessionsabgaben für Strom und Gas (Konzessionsabgabenverordnung - KAV). The surcharge has been introduced in  exchange for the granting the rights of way in the municipalities. These rules go back  to the Energy Act 1935, which amended several times in between, but was retained in this regulated area. The revenues are a major source of funding for municipalities.		 
network apportionment (§19) (Umlage nach § 19 StromNEV):  The apportionment according to § 19 para. 2 StromNEV (Stromnetzentgeltverordnung = Electricity Network Charges Regulation) was introduced in 2012 to compensate for network-charge-exemptions for electricity-intensive companies.
offshore liability surcharge: (Offshore-Haftungsumlage): The offshore liability surcharge according to § 17f Energy Act was introduced in 2013 to cover compensation costs that may arise to the transmission grid on land or by prolonged power interruptions caused by delayed connection of offshore wind farms.
interruptible load levy (AbLaV =Umlage für abschaltbare Lasten): The levy for interruptible loads according to § 18 AbLaV ( Regulation on agreements to turn-off load) was introduced in 2014. Called by the transmission system operators "Abla levy" Assessment is used to cover the costs of interruptible loads to maintain the network and system security
electricity tax (Stromsteuer):
VAT value added tax (Mehrwertsteuer): 


Source: 
BNetzA 2014: in Die Energie der Zukunft – dargestellt in
BMWi 2014: Erster Fortschrittsbericht zur Energiewende- (p. 72) Datenblatt: I.8.5.Abb_Strompreis HH
http://www.bmwi.de/DE/Themen/Energie/Energiewende/fortschrittsbericht.html	
http://www.bmwi.de/DE/Themen/Energie/Energiewende/monitoring-prozess.html (last access: 19.12.2014)
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NET FEED-IN PAYMENT TRENDS IN

GERMANY

Main share of payments for renewable electricity goes to existing
plants. New installations account for a much smaller share.

25

20

15

10

liquidity reserve + account

balance
solar

offshore wind
onshore wind
- M biomass*

solar (old)

2010

2011

2012

2013

2014

Source: Agora Energiewende / Oko Institut, 2014

* Biomass development “low” scenario

offshore wind (old)
2015 2016 2017

onshore wind (old)

54


Vorführender
Präsentationsnotizen
Notes:
Future support will cost a fraction of what was necessary to be paid 10 years ago. Current payments mostly cover old installations. Countries starting with support schemes today will have a much lower support needs due to major cost reductions over the past decade.
EEG Feed-in payments amounted to 21.1 billion Euro in 2012. At the same time the TSOs (transmission system operators) earned 2.92 billion Euros from selling the electricity generated by the renewable sources. Forecasts expected slower growth of PV and higher electricity prices; the gap between spendings and earnings in 2012 was hence larger than expected.
The future projection of additional payments for renewable energy plants after 2013 is projected to grow at a very moderate level compared to the historical payments for solar and biomass plants. 
In 2013, the yearly payments to electricity producers of renewables reached some 20 billion Euros. 
However due to the new legislation, it is expected that the payments will only increase to roughly 24 billion € p.a. This would add 20 % of the presently charged 6.2 ct/kWh for those who have to pay (2,100 Companies are exempted by 5.1 Billion € p.a.) 
In 2013, old PV plants still being supported (support is guaranteed for 20 years) accounts for roughly half of the total net payments to plant owners.
The future increase is projected to be a lot more moderate according to TSO´s capacity expansion plans.
* According to the recent EEG amendment 2014, biomass support is reduced radically, which is why biomass support levels and expansion rates are modelled at a lower extent than the other technologies.

Sources:
Agora Energiewende EEG-Rechner: http://www.agora-energiewende.de/service/eeg-rechner/ (last accessed 13.05.14)
Öko-Institut (2013): Analyse der EEG-Umlage 2014, Kurzstudie im Auftrag der Agora Energiewende, Berlin 2013: http://www.oeko.de/oekodoc/1825/2013-495-de.pdf (last accessed 06.05.14)
BMWi (2014): Hintergrundinformation zur besonderen Ausgleichsregelung. Antragsverfahren auf Begrenzung der EEG-Umlage, p.18: http://www.bafa.de/bafa/de/energie/besondere_ausgleichsregelung_eeg/publikationen/bmwi/eeg_hintergrundpapier_2014.pdf: (last accessed 12.05.14)
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AVERAGE HOUSEHOLD ELECTRICITY
SPENDING: AN INTERNATIONAL
COMPARISON

Efficiency in Germany largely outweighs higher electricity
prices.

Country  Consumption (kWh) Price (€ ct/kWh) Bill (€)

e: Ecofys 2015 based on Agora 2014

Sourc

Denmark . 4,000 30 1,200
us - 11,800 l 9 1,060
Germany .: 3,500 ! 30 1,050
Japan - 5,600 !

Spain . 4,400 !

Canada - 10.80b !

UK . 4,200 !

France - 5,000 !

Italy .: 2,700 !

55


Vorführender
Präsentationsnotizen
Notes:
Average electricity bills are comparable to other industrialized countries
As Germany has a rather efficient use of energy, households pay on average the same money for their bills like consumers in the USA and Japan – having the same standard of living
German retail electricity tariffs are among the highest in the world, at 30 cent per kilowatt hour for a standard household, some 40% above the EU average
But that’s balanced by a high degree of efficiency: Power consumption, at 3,500 kWh per year for a typical household, is 90% of the EU average, whereas Germany’s GDP per capita is 30% higher.
Electricity is over three times more expensive in Germany than in the US, where it costs around 9ct/kWh, but German households use 70% less than American ones, leading to almost identical electricity bills — an average of €87.5 per month in Germany versus €88.3 in the US.
And while there are growing concerns about “energy poverty” in Germany, official data suggests this is less of a problem in Germany than in most European countries — only 3% of the population is in arrears on utility bills, according to Eurostat, compared with 7% in France, 9% in the UK and 12% in Italy

Source:
-Agora 2014: Energiewende-shifting frameworks. P. 23 https://www.eitictlabs.eu/fileadmin/files/2014/innovation-areas/ses/presentations/friday/03_Waldmann.pdf
http://www.agora-energiewende.de/fileadmin/downloads/Externe_Artikel/AgoraEnergiewende-Mercator_ne140710.pdf
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THE CHALLENGE: CONNECTING
SUPPLY AND DEMAND

New power lines need to transport excess supply in northern
Germany to southern Germany in order to prevent shortages.
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Notes:
This slide demonstrates the challenge of power transport over greater distances to the centers of consumption and indicates respective bottlenecks (Netzengpässe). 
A large part of renewable energy (on- and offshore wind) generation is situated in the North of Germany (where most wind blows), while the centres of (industrial) consumption are in the South and West of the country (Stichworte “Nord-Süd Gefälle” und “Netzengpässe”)
A reorganization and expansion of the national energy supply infrastructure is essential as it is currently designed for thermic, mostly fossil and proximate power generation entailing rather short transport distances.
The Energiewende changes these circumstances as the production of large energy quantities will be variable in time as well as distant from high demand areas.
In order to maintain stable energy supply,
the flexibility of conventional power plants ought to be increased and,
areas of excess supply in the North need to be linked with areas of excess demand in the south  North-South-electricity link required  
In the distribution grids the high share of PV in the south also leads to bottlenecks and grid extension becomes necessary
Example: A joint market simulation of the four transmission system operators discloses that in 2023 the northern federal states will exhibit surplus production, while the federal states of the South will experience excess demand. Taking the federal states of Bavaria, Baden-Württemberg and Hessen for instance, the share of energy quantities not produced within their borders amounts to almost 30% of annual energy consumption. Source: NEP (2013). Netzentwicklungsplan 2013 (p 60, www.netzentwicklungsplan.de) 

Source:
Deutsche Umwelthilfe (DUH) (2011): Broschüre Stromnetz der Zukunft, p. 5: http://www.forum-netzintegration.de/uploads/media/Stromnetz-der-Zukunft_Broschuere_Nov2011_01.pdf (last accessed 06.05.14)
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