10

15

20

Uwe Busgen, Dr. Wolfhart Durrschmidt 1 12.10.2008

The Expansion of Electricity Generation from Renewadle

Energies in Germany

A review based on the Renewable Energy Sources Aetogress

Report 2007 and the new German Feed-In Legislation

by

Uwe Bulsgen Federal Ministry for the Environment, Nature Cemstion and
Nuclear Safety (BMU), Berlin, Deputy Head of Diwsi Kl Ill 1 (General and
Fundamental Aspects of Renewable Energies)

Uwe.buesgen@bmu.de

Bundesminsterium fir Umwelt, Naturschutz und Reaitberheit
11055 Berlin, Germany

Phone: +49-03-18-305-3611

Fax: +49-03-18-10-305-3611

Dr. Wolfhart Durrschmidt , Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety (BMU), Berlin, Heddivision Kl Il 1 (General
and Fundamental Aspects of Renewable Energies).

Bundesminsterium fir Umwelt, Naturschutz und Readitberheit
11055 Berlin, Germany

Published in Energy Policy 37 (2009) 2536-2545



10

15

20

25

30

35

40

45

Uwe Busgen, Dr. Wolfhart Durrschmidt 2 12.10.2008

Abstract

The expansion of electricity generation from reneasources in Germany is
promoted by the EEG, which was last amended in 2008. In a review of the EEG
the political parameters, the progress achieved] #re impacts of the Act itself are
set out. This Progress Report addresses crossfsgctspects, notably CO

emissions reduction, job creation, investment aachdver in the renewables
industry, and that industry’s prospects for theufet Trends in the individual
renewables sectors are described and policy recamdatens formulated, as
appropriate, on this basis. The policy recommertegtihave been incorporated into
the new EEG from 6 June 2008.

The overarching goal of the new EEG is to achiawenewables share of at least
30% in Germany's electricity consumption in 202@isTunderlines the need for
radical modernisation of the energy system as alevho

This article presents an overview of the contentthd Progress Report and
supplements it with current statistical data andearch findings contained in other
publications from the Federal Ministry for the Eronment (BMU). It also

highlights the points on which the new EEG divergesm the policy

recommendations contained in the Progress Report.

Keywords: renewable energy, feed-in system, Germany

1 Legal mandate and background

Germany now has 17 years of experience with allegegulated system of fixed
minimum payments for renewable-generated electriche Electricity Feed Act
(StromeinspeisungsgesetStrEG), which was adopted unanimously by then@er
Bundestag in late 1990 and entered into force daruary 1991, was revised three
times during the 1990s. It was finally replacedliiy Renewable Energy Sources Act
(Erneuerbare-Energien-GesetzEEG) on 1 April 2000, which in turn was further
improved in amended versions which came into fanecel August 2004 and, most
recently, on 6 June 2008.

In the Coalition Agreement adopted by the Chrisiimocratic Union (CDU), the

Christian Social Union (CSU) and the Social Dembcrarty of Germany (SPD) in

November 2005, the governing parties agreed to taiaithe basic structure of the
EEG but to review the fees and degression stepauicular. At its closed meeting

in Meseberg in August 2007, the Federal Cabineeeyithe cornerstones of an
Integrated Energy and Climate Programme, including key elements of the

forthcoming revision of the EEG.

These policy decisions adopted by Germany are basdtiose established by the
European Union. In March 2007, the European Couynailder the German
Presidency, set the course for an integrated Earopiimate and energy policy,
approving ambitious targets for climate protectaond, explicitly, the expansion of
renewable energies. For renewable energies, i $@bding target for the EU as a
whole: a 20% share of renewable energies in ové&dllenergy consumptiérby
2020. This 20% renewables share of total energguwoption does not have to be
fulfilled by every individual Member State, howevérstead, the EU Member States
will be required to meet different individual tatgedepending on their national
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framework conditions, such as the current sharemméwables in their energy supply
or their economic capacities. On 23 January 2008, European Commission
therefore unveiled its draft of a new and comprshenDirective on the promotion
of the use of energy from renewable sources, wbistlers electricity, heat/cold and
fuels and which, inter alia, is to replace the &g Directive on the promotion of
electricity from renewable energy sources in théerimal electricity market
(European Commission, 2008b). While drafting theective for the promotion of
renewable energy in the electricity sector in 2@0d 2001 (77/2001/EC; European
Commission, 2001), there was a strong discussioativein or not the directive
should demand from EU Member States to install@su system based on quota
systems and tradable green certificates. In the #red directive made clear that
Member States can choose the instrument they isebést to their policy. In the
years after, many research projects were run tordigput which system is best. A
number of studies found, that at least concernimglv@nergy onshore, feed-in tariff
systems are both more effective and more effidieah quota systems (e.g. Butler
and Neuhoff, 2004; Diekmann and Kemfert, 2005; EREB& WWI, 2005; Huber et
al., 2004; ISl et al., 2007; Laube and Toke, 2Q@imann and Peter, 2005; Mitchell
et al., 2004). In September 2008, the Internati&rargy Agency also published an
official paper saying that for wind energy feedtamiff systems are more efficient
and effective than quota systems (IEA, 2008). Othélications, mostly based on
economical theory, claim, that quota systems areerafiicient than feed-in systems
(e.g. ECN, 2005; Holzer, 2004; Menanteau et alD32@ndraczek, 2004). However,
two Commission communications on the expansioneokewable energies in the
electricity sector, the first published in 2005 (&pean Commission, 2005) and the
second published together with the draft of a n@ectlve on renewable energy on
23 January 2008, state that “well-adopted the faddriff regimes”, as in operation
in Germany and many other EU Member States, "anergdly the most efficient and
most effective support schemes for promoting retdsvayenerated electricity”
(European Commission, 2008a). Nevertheless, imradt directive, the European
Commission proposed a trading scheme for RE cmatés (guarantees of origin)
between private actors. While in theory there & pbssibility for Member States to
opt out from the trading scheme, it is seen that dpt-out option is aempty box
For legal reasons, the opt-out option could natabt be used. Hence there is major
concern that if this system were to become law gethisting feed-in schemes — even
the highly successful German Renewable Energy $sukct — could no longer be
maintained. However, both European Council and pema Parliament request
changes of the Commissions draft directive in paldir concerning this issue.

The system of remunerating renewable-generatedrielgc with fixed minimum
tariffs established in the Renewable Energy Souwess transposes the current
Directive 2001/77/EC of the European Parliament afdthe Council of 27
September 2001 on the promotion of electricity freenewable energy sources in
the internal electricity markdahto national law. Due not least to the success of
Germany's EEG, a total of 19 EU countries andatl80 other countries worldwide
have introduced similar feed-in schemes for rendsvgbnerated electricity
(European Commission, 2008a; ISI, 2008) (see Fitjure

In view of the dynamic expansion of renewable elesrgn Germany's electricity
sector, regular monitoring of the existing suppastruments is required. Pursuant to
Article 20 (1) of the EEG of 21 July 2004, the Fedié/inistry for the Environment,
Nature Conservation and Nuclear Safety (BMU) igdfae required to submit a
progress report to the German Bundestag on the BEG1 December 2007 and
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subsequently every four years thereafter. Thisntapast be produced in agreement
with the Federal Ministry of Food, Agriculture a@ibnsumer Protection (BMELV)
and the Federal Ministry of Economics and Technpl¢gBMWi). The present
progress report was adopted by the Federal Goverrnare7 November 2007 and
transmitted to the German Bundestag (BMU, 2007b).

The BMU requested a group of eight research irte8tto support it in producing the
progress report (ZSW et al., 2007) and made usewéral other research projects
dealing with relevant aspects, in particular IfnB{7), Krewitt and Schlomann

(2006), Nitsch (2007), Ragwitz and Klobasa (20083 &ensfuss and Ragwitz
(2007). The BMWi also run a research project on Bi&G, which was used to

complement the BMU projects and support BMWi in gfoevernmental negotiations

(IE and Prognos, 2006).

On the basis of the Progress Report on the EEGitandomprehensive policy
recommendations, the Federal Government adopté&d@ecember 2007 the draft of
a new version of the EEG (Bundesregierung, 20Q@ggther with a further 13 laws
and ordinances and seven policy measures formirigppthe Integrated Energy and
Climate Programme. This comprehensive package wapted in time for the
United Nations Climate Change Conference in Balthwhe Federal Government
thus sending out a clear signal to the internatiooenmunity that it is taking firm
action at home to protect the climate. Among thstruments in the Integrated
Energy and Climate Programme, the EEG will makdadhgest single contribution to
climate protection by cutting Gmissions until 2020 by around 55 million tonnes
compared with 2006 levels (Bundesregierung, 200@h)6 June 2008, the German
Bundestag confirmed the activities of the Governim@n adopting the new EEG
(Bundesregierung, 2008) — with some changes coimggtariffs in particular — and a
number of other acts such as the Renewable Enerpt Hct as well as the
Combined Heat and Power Act.

2 The EEG: Thetrack record

As a basis for decision-making to improve the EH®, Progress Report begins by
reviewing its impacts in Germany to date. Summipg the Federal Cabinet notes
that the EEG is an important and successful ingninto promote renewable
energies and that, as a result of the Act, theldpueent of renewable energies in the
electricity sector is particularly dynamic. Inde@d, other instrument has resulted in
similar CQ reductions in Germany (BMU, 2007b). The succesthefAct can be
summed up in a few figures:
= Since the EEG entered into force in 2000, the sbhrenewable energies in
total gross electricity generation in Germany hasoat doubled, from 6.3%
in 2000 to approximately 11.7% in 2006, with wellaxcess of 13% forecast
for 2007 (BMU, 2007b). Indeed, current figures oale that a share of
14.2% was achieved in 2007 (BMU, 2008a and 200Bh)s means that the
target set by the Federal Government and the GeBuadestag for 2010 of
at least 12.5%, which is also enshrined in theetuirective 2001/77/EC,
was exceeded by a substantial margin as early@a& 20
» The EEG is a powerhouse for German climate pratectn 2006, carbon
dioxide (CQ) emissions were reduced by around 44 million tenselely
through the EEG, i.e. by some 6 million tonnes mtan in 2005, and the
trend is increasing (see Figure 4) (BMU, 2007b)oukrd 13 million
additional tonnes of COwere saved in 2007, taking total €@ductions
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resulting from the Act to around 57 million tonnd@sgether, all renewable
energies cut Germany's g@missions by around 100 million tonnes in 2006
(see Figure 4). Reductions achieved in 2007 ategisas 115 million tonnes
(BMU, 2007b, 2008a, 2008Db).

Domestic turnover from the installation and opematof renewable energy
systems increased from €12.3 billion in 2004 to ®#bon in 2007, with
around two thirds of this being directly attribu@lto the EEG. Export
figures are also rising: around 75% of the windrgnpesystems produced in
Germany is now exported (BMU, 2007b, 2008a, 20@&V et al., 2007).

This has been accompanied by a substantial incieasmployment in the
renewables industry. The number of people emplagedll the renewable
energy sectors rose from 160,000 in 2004 to ar@&@j000 in 2007. About
60% of these jobs were created as a result of B® EBMU, 2007b, 2008a,
2008b; ZSW et al., 2007).

The differential costs arising from the EEG aresgadson to the consumer in
the form of the EEG surchargélhis may be identified on electricity bills,
which often occurs in practice. In 2006, theseedédhtial costs amounted to
around €3.3 billion and rose — due to the strorggeiase of the renewable
share — to €4.3 billion in 2007 (BMU, 2007b, 2003a08b).

In 2006 as in 2007, the differential costs (EEGckarge) accounted for
around 4% of residential electricity costs in GengaA total of 13% of the
electricity price increases between 2002 and 2086 due to the EEG - far
outweighed by production, transport and distributomsts, which accounted
for approximately 75% of the price increases durthgg period (BMU,
2007b). The special equalisation scheme establighddr Article 16 of the
EEG relieves much of the burden on particularly rgpentensive
manufacturing companies and rail operators in tirel@ase of electricity paid
for under the Act; their EEG differential costs amaited to 0.05 cent/kWh.

The Progress Report lists other costs associatédtiae EEG. In particular,
extra costs arise from the additional need for leggwyg and balancing energy,
the lack of optimal full-capacity utilisation of isking conventional power
plants, and additional costs of grid expansion eodversion. Transaction
costs also arise for the transmission system amsratnd the distribution
system operators, while the Federal Network Agemugurs costs in

monitoring the transparency rules (BMU, 2007hb).

Nonetheless, these are all fairly modest costsagképround paper produced
by the BMU, based on scientific research findings,the costs and benefits
of the EEG estimates the first two of these itembé in the order of €300-
600 million in 2006. The costs of on- and offshde&G-related grid
expansion are estimated to total around €4 billemich, allowing for a 25-
year write-off period for electricity grids and 8fo interest rate, works out at
less than €400 million p.a. The transaction costsparely nominal, attesting
to the negligible amount of red tape associatel thié implementation of the
EEG (BMU, 2007a; DIW et al., 2007; IfnE, 2007).

The above-mentioned costs are offset by the ecandemefits associated
with the EEG. The EEG reduces hard coal and gasrisigor electricity
generation in Germany, resulting in savings of atb€0.9 billion in 2006,
according to the Progress Report. Attention is disavn to the avoidance of
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external costs of COdamage through the substitution of renewables for
fossil fuels in electricity generation and to threce-dampening effect of the
Act on wholesale electricity prices in Germany.(tlee merit order effect)
(BMU, 2007b).

Experts estimate the external céstaved by the EEG to be in the region of
€3.4 billion for 2006 (BMU, 2007a; Krewitt and Sohtann, 2006). The
figure for 2007 is around €4 billion. The cost-daning effect of the EEG
via the merit order effect is estimated to be ashmas €3-5 billion for 2006
(BMU, 2007a; Bode and Groscurth, 2006; Neubaril.e2006; Ragwitz and
Klobasa, 2005; Ragwitz and Sensfuss, 2007; SensfndsRagwitz, 2007;
Wissen and Nicolosi, 2007).

» The expansion of the production of wind energyeayst, biomass plants and
PV installations in Germany has also enabled megst-cutting potential to
be exploited. Additionally, technological developmhe partly boosted by the
research funding provided by the German Governmemias led to the
development of more efficient and now very relialbbnewable energy
technologies. These cost reductions and qualityrorgments are also
benefiting other countries which are now pursuihgirt own renewables
expansion in the electricity sector.

3 Prospects for renewable energiesin light of climate change

Never change a winning team. In line with this mpthe basic structure of the EEG
was maintained, but at the same time the Act wasawed and adapted to current
developments.

There are two reasons why the current expansigets&imn Germany's EEG had to be
adjusted upwards: firstly, the expansion of rendeslin the electricity sector in
Germany has progressed more rapidly in recent ydas anticipated. With
renewables accounting for more than 14% of elagtrigenerated in 2007, the
expansion target set in the EEG for 2010, i.e. % bas already been exceeded by a
substantial margin (BMU, 2007b, 2008a, 2008b).

Secondly, in March 2007, the European Council, utige German Presidency, set a
binding target for the EU as a whole: a 20% shéneeimewable energies in overall
EU energy consumptiérby 2020, i.e. an approximately 250% increase. @agm
must make its contribution to this target.

Building on the decisions taken at its closed nmgein Meseberg in 2007, the
Federal Government set an expansion target in tbhgréss Report of 25-30% of
electricity consumption for renewable energies 2@, with continued steady
expansion after 2020 — although no firm longer-t¢éanget was set (BMU, 2007b).
Compared to these targets, the German Bundestagatvéisat time even more
ambitious. For example, the parliamentary groughef conservative parties CDU
and CSU set the target of 30% in an official paj@dU/CSU Bundestagsfraktion,
2007). Finally, the Bundestag adopted the targetao$hare of at least 30%
renewables in electricity consumption in Germany2020, again with continued
steady expansion.

According to the Lead Scenario 2008 (Nitsch, 200®) reach the target for 2020 is
possible, and the continued steady expansion wibhuant to a renewables share of
more than 50% in Germany's total gross electrigégeration in 2030 (see Figures 2
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and 3). The amount of RE power produced will red@eemany's C®emissions by
more than 100 million tonnes in 2020 — almost twiite 2007 emissions reduction
figure of 57 million tonnes (BMU, 2007b; Nitsch,@0).

At this point it is important to stress that — aday — not all renewables can and will
use the fixed EEG tariff in future. The share afewables using the fixed tariff will
be determined by the electricity price in the maritbe generation costs of RE
power, the possibilities to market RE power and gkeeral legal, economic and
technical conditions for marketing power in Germamnyg Europe. It can be expected
that in the coming years more and more renewableep@roducers will prefer to
market RE power instead of asking for fixed tarifigice the market price has been
rising strongly and may rise even further — andstbecome higher than the EEG
tariffs. This is relevant in particular for wind \wer onshore, since tariffs are
relatively low and wind power accounts for the Esgshare of all renewables. But
also some biomass and hydro power plants do géfstdrat might soon be lower
than market prices.

However, in the new EEG, on the one side, the posgito leave the fixed price
system for a short time in order to sell RE-powertloe market has been limited in
the new act. With this, the possibility of selliige power to the spot market
whenever prices are high enough has been restriotethe other side, the new EEG
gives the possibility for the Government to enaath approval of the Bundestag, an
ordinance to provide financial support for the nedriktegration of RE power. Such
an ordinance has jet to be finalised.

Renewable energies will therefore make a major ridmriton to Germany's
fulfilment of its climate commitments. The Progré&sport notes, however, that this
will "only" enable a 35% decrease in €émissions to be achieved by 2020 (see also
Bundesregierung, 2007b). Also the Lead Scenari® 288ults in a decrease of 36%
CO emissions. Challenging measures have been adoptetler renewable energy
sector®, along with an ambitious target for an increaseemergy productivity of
3% p.a. (BMU, 2007b; Bundesregierung, 2007b; Nits2B08):* Furthermore,
Nitsch (2008) assumes a shift in the fossil fuet for power production towards the
greater use of gdd,as well as the implementation of the nuclear plrageathway,
as agreed between the Federal Government and eéb&i@ty companies running
nuclear power plants in Germany in 2000 and estiaddl in German law in 2002.

According to the Lead Study 2008, however, the 46#uction in Germany’'s CO
emissions which the BMU is aiming for by 2020 (axgaithe 1990 baseline) can be
achieved by an even greater increase of the emdfigiency and a further increasing
the share of renewable energies, especially intredig consumption ("efficiency
scenarios”) (Nitsch, 2008). In view of the currelynamic expansion of renewable
energies in Germany, a renewables share of mora 8G2 of electricity
consumption by 2020 seems quite realistic, espgdfgbarallel measures aimed at
improving energy efficiency and curbing demand ébectricity take effect The
efficiency scenarios 2 and 3 in Nitsch 2008 sekaaesof 37% renewable energy in
the electricity sector. However, a substantial ease in the share of renewable
energy electricity to 30% or more also requireddsegrid management to balance
supply and demand, as well as technical optimisaiod expansion of grid systems
and a restructuring of the power plant pool towardis that are more flexible and
more easily regulated. Appropriate parameters aocehtives must be created here as
a matter of urgency (BMU, 2008c).
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This issue is partly addressed in the Progress ®Repaecommends, for example,
the introduction of optimised feed-in managementefglace the existing system of
generation management. This optimised feed-in mamagt system should ensure
that in the event of grid bottlenecks occurringlyothe power flow from those
renewable energy plants which are causing the mugred problem is regulated by
the network system operator. Due to the currentllggpsition and technical
equipment in operation in the renewable energytplahis is currently not always
the case. In order to ensure that this system ed-fie management substantially
reduces the number of renewable energy plants wiposeer flow has to be
regulated in this way, the grid system operatouhbe able to regulate by remote
control all renewable energy plants with a capaoitynore than 100 kW The
Progress Report recommends that a hardship schemeofisidered to protect
affected renewable energy plant operators from ssieely high burdens (BMU,
2007b). The new EEG has established the provisionghis (Bundesregierung,
2008).

The Progress Report also makes recommendatiomadasures to promote the use
of storage technologies and system integrationh & the use of virtual power
plantg4, load management and energy storage systems (BXQY7b). In the new
EEG, an authorisation is given to the Federal Gawent to adopt an ordinance for
the better integration of renewable electricitybwth the electricity market and the
technical electricity system (Bundesregierung, 2008

4 New regulations and policy recommendations for individual sectors

4.1 Onshore wind:

In 2006, wind energy accounted for the largestestudrelectricity productiorirom
renewable sources, i.e. around 5.6% of Germanyssgelectricity consumption.
This alone achieved a reduction of around 20 mmilionnes of C@ In 2007, the
wind share increased to 6.4%. Nonetheless, expansithe onshore wind energy
sector peaked in 2002 and has slowed since thes.ig partly due to the obstacles
posed by new spacing and height restrictions sétdgtates (Bundeslander), as well
the rising costs of raw materials, which are makimeyv wind energy projects
increasingly uneconomical at rates of remuneratioder the old EEG. As a result,
repoweringg has also failed by a considerable margin to matgiectations; this is
exacerbated by problems arising under planning ldanetheless, wind energy
accounts for the largest share of electricity pobidm from renewable sources in
Germany (2007: around 39.5 TWh), and still offec®d expansion potential both
on- and offshore (BMU, 2007b, 2008a, 2008b).

Against this background, the Progress Report recemas providing greater
incentives for repowering; it also recommends thatannual rate of degression be
set at a value between 1 and 2% p.a. (BMU, 200t.Federal Government's draft
EEG provides for a rate of degression of 1% (Buretgsrung, 2007a), which would
reduce the rate of degression from the present &\2% under the old EEG. Due to
the high proportion of wind-generated electricitysome areas, notably in northern
and eastern Germany, onshore wind energy systeouddsalso be able to contribute
to grid stability. The Progress Report thereforeppses that efforts be made to
determine whether technical specifications aimeder$uring that these plants
contribute to network stability should be made nead/ for new plants, with the
initial fees payable under the EEG being incredse@.7 ct/kWh for this purpose.
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For existing plants, retrofitting to bring them g this standard would attract a
bonus of 0.7 ct/kwh (BMU, 2007b).

The new EEG provides an initial tariff increased dpund 1.3 ct/kWh to 9.2
ct/kWh, with an additional bonus of 0.7 ct/kWh fexisting and 0.5 ct/kWh for new
plants if additional criteria to safeguard gridksligay are fulfilled. The final tariff is
set slightly higher compared to the EEG 2004, 62 &t/kWh. The degression is set
to 1% per year (Bundesregierung, 2008).

4.2 Offshore wind:

Even though the potentials for offshore wind poywerduction in Germany is high,
until today, no real offshore wind power plants srgtalled in the German sea. One
important reason is that almost the entire Germaastc is protected for
environmental reasons. Therefore, wind power pla@s only be located in a
distance of at least 10 km from the coast, in wttat is 20 to 40 meter deep. Such
wind parks have not been installed worldwide by namd are a huge challenge.

The development of offshore wind energy in Germhag stagnated, even though
many authorisation procedures have already beempleted. By mid-2007, permits
had been issued for 1,100 plants with a capacitgrofind 5,000 MW in the North
Sea, and for 240 plants with a capacity of 1,200 kfthe Baltic Sea. Unlike the
offshore wind projects implemented elsewhere in wld, Germany’s offshore
wind projects in the North and Baltic Seas musttnveey high technical standards.
This is due to the deep waters (20-40 m) and tlstaantial distances from main
land, sometimes well in excess of 20 km. This distais necessary as Germany’s
coastal areas are ecologically valuable and seessites with nature conservation
status, and are therefore not available for usecasions for wind energy generation.
The level of remuneration payable under the old EiGalso judged to be
inadequate, and is a further factor in the currstatgnation in offshore wind
development. The Progress Report therefore recomsnemcreasing the
remuneration rate from the current figure of 8.8411-15 ct/kWh (starting rate),
with a reduction of the final rate from 5.95 to 8t&kWh (BMU, 2007b).

This is elaborated in more detail in the Federal&oment’s draft of the new Act,
adopted on 5 December 2007. An early-starter riald @t/kWh was proposed to be
paid as an incentive until 31 December 2013, wilttlkWh payable thereafter. The
rate of degression was proposed to be set at 5%opmew plants with effect from 1
January 2015 (the current rate is 2% p.a. from pOB8ndesregierung, 2007). The
new EEG now offers an initial tariff of 15 ct/kWirfwind turbines installed until
end of 2015 with a final tariff of 3.5 ct/kWh. Fro2016, the initial tariff will
decrease to 13 ct/kWh, and a degression of 5% wiine into effect
(Bundesregierung, 2008a).

4.3 Biomass:

Electricity generation from bioenergy amounted touad 2.7% of Germany's total
gross electricity consumption in 2006 and reducésl €CQ emissions by
approximately 11 million tonnes. In 2007, its shar@s at about 3.2%. Electricity
generation from gaseous and liquid biomass inqdati has shown a strong upward
trend in Germany since 2004. However, only a nebdyi small percentage of
biomass plants are set up for combined heat an@ppreduction (CHP). Increasing
the energy productivity of biomass use for elettirigeneration is becoming more
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important, too, due to the sharp rises in the pdteultivated biomass in 2007.
Furthermore, the substantial increase in the usepdrted palm oil must be viewed
critically: in South-East Asia in particular, nadliareas, especially tropical forests,
are being destroyed — in some cases through illlegging — to create palm oil
plantations. The use of palm oil from non-sustadimabources for electricity
generation conflicts with the objectives of the EB$>defined in Article 1 — notably
conservation of the environment and nature. Itrsving increasingly difficult to
demonstrate conclusively that the palm oil usebi@mass plants within the scope of
the Act comes from renewable sources. At preshen,tit is debatable whether the
use of this type of palm olil, at least, in eleatyigeneration should be eligible for
the cultivated biomass (NawaRo) bonus scheme (B2007b, 2008a, 2008b).

The Progress Report therefore recommends an ircodels ct/kWh in the basic rate
of remuneration for small biomass facilities, aore@ase in the CHP bonus from 2 to
3 ct/kWh, and an increase of 1 ct/kWh in the NawdRous for small facilities. It
also recommends an increase of 1 ct/kWh in the IRawaonus for electricity from
biogas (new and existing facilities) if at least%@darm manure is used. The
degressive rate of remuneration for new facilisésuld be reduced from 1.5% to
1% p.a., and annual degression of 1% introducealfdpreviously non-degressive)
biomass bonuses in future (BMU, 2007b).

In the new EEG, the increase in the NawaRo bonughouse of slurry is payable
only for electricity generated from biogas. Fordae plants up to 500 kdV the
NawaRo bonus is increased by 1 to 7 ct/kWh. Adddlly, a bonus for using at least
30% slurry is given: for plants up to 150 kW ct/kWh and for plants up to 500 kW

1 ct/kWh. When using a minimum of 30% manure plardterial predominantly
from landscape conservation, plants up to 50Qlkdah get a bonus of 2 ct/kWh. If
biomass plants up to 5 MMWuse wood from short rotation coppice and landscape
management material, they can get a bonus increlagetl5 ct/kwWh to now 4
ct/kWh. New installations using liquid biomass atde to get the NawaRo bonus
only if they remain under 150 k3 The bonus for combined heat and power
production is increased by 1 to 3 ct/kWh for insta&bns up to 20 MW. The
degression in the new EEG is decreased to 1%, lmat @pplies to all boni
(Bundesregierung, 2008a).

In addition to the amendments to the fees paydideProgress Report recommends
the exclusion of palm and soya oil from the NawdRous scheme until an effective
certification scheme is in place. For electricigngration from biomass in particular,
it is essential that its sustainable cultivatiorséggeguarded in future, primarily by
means of an ordinance which defines sustainabalitteria for the cultivation of
renewable feedstocks (Bundesregierung, 2007). Bgildn this, the new EEG
provides the authorisation for the Federal Goveminte adopt a corresponding
ordinance (Bundesregierung, 2008a).

4.4 Geothermal:

In order to harness geothermal energy for eletyrigeneration in Germany, deep
drilling must take place, in some cases to deptels elow 3,000 m. It is only at
these depths that the requisite temperatures —-eab@¥ degrees Celsius — are found
in Germany. To date, the appropriate technology drdg been deployed at two
projects in Germany and is not in general use wodd, with the result that there is
no empirical experience to draw on. Electricity gtion from geothermal energy is
therefore still in its infancy in Germany. At thane the Progress Report was




10

15

20

25

30

35

40

45

Uwe Busgen, Dr. Wolfhart Durrschmidt 11 12.10.2008

adopted, there was still only one plant generaslegtricity from deep geothermal
energy in operation in Germany, namely in NeusGlétwe near Schwerin
(Mecklenburg-Western Pomeraniahlowever, a second geothermal power plant
came into operation in Landau, Rhineland-Palatirat¢he end of 2007, and a third
— in Unterhaching, Bavaria — is due to follow so@nound a dozen other projects,
mainly in the Upper Rhine valley and the MolasssiBan southern Germany, have
reached various stages in the development process.

However, the technical difficulties associated vgdothermal energy have proved to
be more complex than anticipated. Furthermore, idtez alia to high oil and gas
prices, the costs of drilling equipment have inseshsubstantially. This is a result of
the boom in exploration activities in the oil andsgndustries, which is driven by
these high energy prices and has pushed up demamttilfing equipment. Due to
the resultant increase in the production costseafttgermal electricity, the Progress
Report recommends increasing the basic fees byod de3 ct/kWh as well as
introducing a heat extraction bonus of 2 ct/kWh andadditional technology bonus
of 2 ct/kWh for non-hydrothermal technologies.

Furthermore, outside the scope of the EEG, thetioreaf a fundto cover the
exploration risk is also recommended, with spedidling risks to be covered by
investment subsidies in cases where unfavourabdogieal conditions result in
additional costs being incurred due to increaselrelogical inputs (BMU, 2007Db).

In the new EEG, the proposed tariffs for the bdses and the degression are
adopted. However, the boni were increased to 3\t/lkor heat extraction and to 4
ct/kWh when petrothermal (instead of non-hydrothejntechnology is being used.
On the other hand, the boni apply to installatiapsto 10 MW only. Overall, the
Federal Government is hoping that this will resalia breakthrough for electricity
generation from geothermal sources, which offeraswerable potential in the
medium term. Geothermal systems are capable ofl\gngpbase load and can be
regulated as required, and are also ideally suibedcombined heat and power
production (Bundesregierung, 2008).

4.5 Solar radiation:

Due to the improved remuneration regulations untlee EEG, Germany’s
photovoltaic sector has experienced a boom peria@md expansion since 2004:
with around 3,800 MW in 2007, total installed capacity has increasedentban
ninefold compared with 2003. Due to this strongwglp Germany has become the
world's most important market for photovoltaic &mst. As a result of this
development, the production costs of photovoltaistes have fallen sharply in
recent years (learning curve effects). The ProgRegsort therefore recommends a
one-off 1 ct/kWh reduction in the basic rate of wgraration for all photovoltaic
systems, while progressively increasing degrestimm the current rate of 5% to
7% p.a. from 2009 and 8% p.a. from 2011 (BMU, 2Q07b

The new EEG applies the new degression rates ffil @nly. For 2010 they are set
to 8% for installations up to 100 kW, and to 10%l&rger ones and for freestanding
facilities. From 2011 on, the degression is sé&%ofor all installations. However, in
view of the strong expansion of photovoltaic system Germany and the
corresponding costs for the consumer, a new syatemnmg to control the expansion
is adopted in the new EEG. In the event that amlthii photovoltaic installations
exceed 1,500 MW in 2009, 1,700 in 2010 or 1,9020M1, degression will increase
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by 1%. On the other side, degression will decrdgs&% if less then 1,000 MW in
2009, 1,200 MW in 2010 or 1,200 MW in 2011 areaflst additionally in Germany
(Bundesregierung, 2008).

5 Economic aspects of the new draft of the EEG

The continued expansion of renewable energiesarlictricity sector has been, and
remains, the primary goal of the EEG and a key gowent objective. The changed
fees and degression steps in the new EEG of 6 200 are essential if Germany is
to achieve its new and more ambitious targets éoewable energies and climate
protection.

As electricity production from modern renewable rgies is currently still more
expensive than electricity generation from Germamxisting stock of conventional
power plants, this growth will initially lead to farther increase in the differential
costs of the EEG and the ensuing EEG surcharge payable by consumers

In order to approximate the costs and the econdraitefits of the EEG and of
support provided for renewable energy in the elgtirsector, beside other research
projects, the BMU requested IfnE to work on a prbjen this issue (IfnE, 2007).
Based on the quantity structure for renewables resipa in the electricity sector
assumed in the lead scenario 2008 (Nitsch, 2QRg differential costs of the EEG
can be expected to almost double from €3.3 bilimA006 to a maximum of around
€6.2 billion in 2015. The increase in the diffeiahtosts is proportionately less than
the increase in the amount of electricity produgethin the scope of the EEG,
however, which by then will have more than douldiean 51.5 to 130 TWh. After
2015, the differential costs will fall, despite ¢tmwed increase in the amount of
electricity being generated within the scope of Auw, as a growing share of this
electricity will become more and more price-comipeti allowing the remuneration
scheme to be phased out on a progressive basis (BPYa). The additional costs
identified — which do not take account of positivecroeconomic factors — are
moderate. Furthermore, latest developments at tmepgan stock exchange for
electricity in Leipzig, Germany, indicate that elesty prices might be considerable
higher than had been expected when calculationthéodifferential costs were made
in the context of writing the progress report. Hertloe differential costs in future
might be lower than expected and described above.

If macroeconomic factors are included in the ecaooanalysis (reduction of
external costs and energy import costs, downwagdsore on prices due to the merit
order effect, creation of jobs, investment and dstrng¢urnover, exports, etc.), a very
positive picture emerges, not only now but esphcialthe future.

For the individual customer who is not a beneficiander Article 16 of the old

EEG, these trends mean that the EEG surchargeoahar0.75 ct/kwh in 2006 is
likely to increase to a maximum of approximatel$ Ti/kWh within around 10

years, and will then steadily fall. These valuestrbe viewed in context: residential
electricity prices in Germany increased by arourad/®WVh in the 2000-2006 period
alone, but for reasons unrelated to the EEG (BM)0,72).

If the expansion of renewables in the electriciégter is viewed in terms of the
guantity structure posited in the lead scenario82(itsch, 2007), the Federal
Government’s recommendations of 5 November and cemeer 2007 will result in

additional differential costs of around €740 miflip.a. in 2020 compared with the
situation if the EEG had been retained as it stdbese additional differential costs
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result primarily from more generous remunerationoffshore wind generation,
which will create additional differential costs afound €800 million under the Act
by 2020. The changes in the remuneration and dsgeegtes in the onshore wind
energy, biomass, geothermal and hydropower seutitirsncrease the differential
costs to around €250 million in total by 2020, wdes the reduction in the
remuneration and increase in the degressive rategpHotovoltaics will achieve
savings of around €310 millioaA.However, the additional costs of the new EEG as
adopted by the Bundestag will be slightly high&dnK, 2007)

6 Conclusions

With its basic structure, which provides minimuntesaof remuneration for the feed-
in of renewable-generated electricity, the EEG pas/ed to be an exceptionally
successful instrument for the promotion of renewaiergies, both at national level
and when compared with schemes elsewhere in thealtJworldwide. This is
reaffirmed in the recent Commission communicatib@® January 2008. The Act’s
legal basis has created reliable investment camditifor system manufacturers,
operators and financial institutions alike. No othestrument in Germany has
resulted in greater reductions in €@missions. The Act will continue to be an
essential element of climate protection in futlt®basic structure which has been so
successful is retained, while improvements have Inegde on points of detail.

With the Federal Government’s adoption of the ResgrReport and the new EEG of
6 June 2008, this success story and Germany’s @imgerole in the expansion of
renewables in the electricity sector are set tdiooa. New and ambitious expansion
targets for Germany are entirely appropriate givea dynamism of this well-
performing industry and are essential if Germanyoischieve its climate targets.
More rapid expansion of renewables and changebeddes and degressive steps
applicable under the Act will almost double theatiéntial costs associated with the
Act in around ten years. However, they will falintmuously thereafter and are
therefore entirely justified from an economic pe&djpve, especially bearing in mind
the positive macroeconomic effects of the EEG.rbteoto facilitate this more rapid
expansion, the EEG has been amended. One of thame&xnost important items on
the German renewable energy agenda is to adoptdamance for better integration
of renewable electricity. However, it is equally partant also to adopt flanking
measures on renewable energy expansion and cneateeviork conditions and
incentives which — especially in view of the grogishare of renewable-generated
electricity — facilitate the modernisation of theeegy system towards sustainability.
This includes e.g. a more comprehensive networkagement, the upgrade of the
power grid system and more flexible conventional/@oplants (BMU, 2008c).



10

15

20

25

30

35

40

45

50

55

Uwe Busgen, Dr. Wolfhart Durrschmidt 14

References:
BMU, 2007a. Background information on the EEG Progress Report 2007. (See
www.erneuerbare-energien.de, www.feed-in-cooperation.org)

BMU, 2007b. Renewable Energy Sources Act (EEG) Progress Report 2007
[Erfahrungsbericht 2007 zum Erneuerbare-Energien-Gesetz (EEG-
Erfahrungsbericht)] pursuant to Article 20 EEG. Federal Ministry for the
Environment, Nature Conservation and Nuclear Safety (BMU), 7 November 2007.
Bundestags-Drucksache 16/7119. (See www.erneuerbare-energien.de, www.feed-
in-cooperation.org).

BMU, 2008a. Erneuerbare Energien in Zahlen. Nationale und internationale
Entwicklung. Stand Juni 2008. (See www.erneuerbare-energien.de).

BMU, 2008b. Renewable energy sources in figures — national and international
development. Status June 2008. (See www.erneuerbare-energien.de, www.feed-in-
cooperation.org).

BMU, 2008c. Verbesserung der Systemintegration der Erneuerbaren Energien im
Strombereich. Handlungsoptionen fir eine Modernisierung des Energiesystems.
Bericht des Bundesministeriums fur Umwelt, Naturschutz und Reaktorsicherheit
geman Auftrag im EEG-Erfahrungsbericht 2007. (See www.erneuerbare-
energien.de).

Bode, S., Groscurth, H., 2006. Zur Wirkung des EEG auf den,Strompreis”.
Hamburgisches Welt- Wirtschafts-Archiv (HWWA). DISCUSSION PAPER 348.
Hamburg.

Bundesregierung, 2007a. Entwurf der Bundesregierung eines Gesetzes zur
Neuregelung des Rechts der Erneuerbaren Energien im Strombereich und zur
Anderung damit zusammenhangender Vorschriften. 6 December 2007.
Bundesratsdrucksache 10/08. (See www.feed-in-cooperation.org).

Bundesregierung, 2007b. The Integrated Energy and Climate Programme of the
German Government. (See www.erneuerbare-energien.de).

Bundesregierung, 2008. Entwurf eines Gesetzes zur Neuregelung des Rechts der
Erneuerbaren Energien im Strombereich und zur Anderung damit
zusammenhangender Vorschriften. 4 June 2008. Bundestagsdrucksache 16/9477.

Butler and Neuhoff, 2004. Lucy Butler and Kasten Neuhoff. Cambridge Working
Paper in Economics: Comparison of Feed in Tariff, Quota and Auction Mechanisms
to support Wind Power Development. Cambridge, December 2004.

CDU/CSU Bundestagsfraktion, 2007. Klima schitzen — Wachstum schaffen.
Klimakongress der CDU/CSU-Bundestagsfraktion am 26. November 2007.

Diekmann and Kemfert, 2005. Erneuerbare Energien: Forderung aus
Klimaschutzgriinden unverzichtbar. DIW Wochenbericht 29/2005.

DIW, 2007 — Deutsches Institut fur Wirtschaftsforschung, Deutsches Zentrum fur
Luft- und Raumfahrt (DLR), Zentrum fir Sonnenenergie- und Wasserstoff-
Forschung Baden-Wirttemberg (ZSW), Energiewirtschaftliches Institut der
Universitat Koln (EWI), Frauenhofer-Institut fir System- and Innovationsforschung
(IS1), Lehrstuhl fiur Energiewirtschaft Universitat Duisburg-Essen. Thesenpapier zum

12.10.2008



10

15

20

25

30

35

40

45

50

55

Uwe Busgen, Dr. Wolfhart Durrschmidt 15 12.10.2008

Fachgesprach Merit-Order Effekt im BMU am 7. September 2007. (See
Www.erneuerbare-energien.de).

ECN, 2005. Energy Research Centre of the Netherlands. Review of international
Experience with renewable energy obligation support mechanisms.

EREF and WWF, 2005. European Renewable Energy Federation and World Watch
Institute. Reflections on a possible unified EU financial support scheme for
renewable energy systems (RES): A comparison of minimum-price and quota
systems and an analysis of market conditions.

European Commission, 2001. Directive on the promotion of electricity produced
from renewable energies sources in the internal electricity market. Brussels,
27.9.2001. 77/2001/EC.

European Commission, 2005. Communication from the Commission. The support of
electricity from renewable energy sources. Brussels, 7.12.2005. COM(2005) 627
final.

European Commission, 2008a. Commission staff working document. The support of
electricity from renewable energy sources. Accompanying document to the Proposal
for a Directive of the European Parliament and of the Council on the promotion of
the use of energy from renewable sources. Brussels, 23 January 2008, COM(2008)
19 final.

European Commission, 2008b. Proposal for a DIRECTIVE OF THE EUROPEAN
PARLIAMENT AND OF THE COUNCIL on the promotion of the use of energy from
renewable sources. Brussels, 23 January 2008, COM(2008) 19 final.

Holzer, 2004: Verena Leila Holzer. Does the German Renewable Energy Act fulfil
Sustainable Development Objectives? Paper presented at the Research Workshop
and Short Course: Investment in sustainable energy, Helsinki, Finland, 28.6. —
1.7.2004. Postdam, 2004.

Huber et al., 2004. Huber, Claus; Faber, Thomas; Haas, Reinhard; Resch, Gustav;
Green, John; Olz, Samanta; White, Sara; Cleijne, Hans; Ruijgrok, Walter; Morthorst,
Poul E.; Skytte, Klaus; Gual, Miguel; Del Rio, Pablo; Hernandez, Félix; Tacsir,
Andrés; Ragwitz, Mario; Schleich, Joachim; Orasch, Wolfgang; Bokemann, Marcus;
Lins, Christine; Energy Economics Group - EEG - (Vienna). Action Plan for Deriving
Dynamic RES-E Policies. Report of the Project Green-X. A Research Project within
the Fifth Framework Programme of the European Commission, Supported by DG
Research. Vienna. Energy Economics Group, 2004, 36 S. (1SI-B-76-04)

IE, 2006 — Institut fir Energetik gGmbH, Prognos AG. Auswirkungen der
Anderungen des Erneuerbaren-Energien-Gesetz hinsichtlich des Gesamtvolumens
der Forderung, der Belastung der Stromverbraucher sowie der Lenkungswirkung
der Fordersatze fur die einzelnen Energiearten. Im Auftrag des Bundesministeriums
fur Wirtschaft und Technologie.

IEA, 2008. Inernational Energy Agency. Deploying Renewables. Principles for
Effectice Policies.

IfnE, 2007 — Institut fir neue Energien. Kosten- und Nutzenwirkungen des
Erneuerbaren-Energien-Gesetzes. Untersuchung im Rahmen von
Beratungsleistungen fur das Bundesministerium fir Umwelt, Naturschutz und
Reaktorsicherheit. Teltow. (See www.erneuerbare-energien.de).



10

15

20

25

30

35

40

45

50

55

Uwe Busgen, Dr. Wolfhart Durrschmidt 16 12.10.2008

ISI and EEG, 2005. Fraunhofer Institute for Systems and Innovation Research and
Energy Economics Group. Monitoring and evaluation of policy instruments to
support renewable electricity in EU Member States. Final Report. (See
www.erneuerbare-energien.de, www.feed-in-cooperation.org).

ISI et al., 2007. Fraunhofer Institute for System and Innovation Research, Energy
Economics Group, Risoe, Ecofys, LEI, and Energie Baden-Wrttemberg. OPTRES.
Assesment and optimisation of renewable energy support schemes in the European
electricity market. Final Report.

ISI, 2008 - Frauenhofer-Institut fiir System- and Innovationsforschung, Energy
Economics Group (EEG). Evaluation of the different feed-in tariff design options —
Best practice paper for the International Feed-in Cooperation. A research project
funded by the Ministry for the Environment, Nature Conservation and Nuclear Safety
(BMU). 2" edition, update by October 2008. (See www.feed-in-cooperation.org).

Krewitt, W.; Schlomann, B., 2006. Externe Kosten der Stromerzeugung aus
erneuerbaren Energien im Vergleich zur Stromerzeugung aus fossilen
Energietragern. Gutachten im Rahmen von Beratungsleistungen fir das
Bundesministerium fir Umwelt, Naturschutz und Reaktorsicherheit. (See
Www.erneuerbare-energien.de).

Laube and Toke 2005. Volkmar Laube and David Toke. Einspeisetarife sind billiger
und effizienter als Quoten-/Zertifikatssystems. Der Vergleich Deutschland-
GroRbritannien stellt frihere Erwartungen auf den Kopf. Zeitschrift flir neues
Energierecht 2005, Nr. 2.

Lehmann and Peter, 2005. Harry Lehmann und Stafan Peter. Analyse der Vor- und
Nachteile verschiedener Modelle zur Férderung des Ausbaus von Offshore-
Windenergie in Deutschland.

Menanteau et al., 2003. Philippe Menanteau, Dominique Finon, Marie-Laure Lamy.
Prices versus quantities : choosing policies for promoting the development of
renewable energy. Energy Policy 31 (2003).

Mitchell, 2004. Mitchell, C., Bauknecht, D., Connor, P.M. Effectiveness through risk
reduction: a comparison of the renewable obligation in England and Wales and the
feed-in system in Germany. Energy Policy 34 (2004).

Neubarth et al., 2006. Neubarth, J., Weber, C., Gerecht, M. Beeinflussung der
Spotmarktpreise durch Windstromerzeugung. Energiewirtschaftliche Tagesfragen
56, Jg. (2006) Heft 7.

Nitsch, 2007. Joachim Nitsch. Lead Study Renewable Energy (Summary). Update
and reassessment of the “Strategy to increase the use of renewable energies” up
until the years 2020 and 2030, plus an outlook to 2050 - February 2007.

Nitsch, 2008. Joachim Nitsch. Leitstudie 2008 — Weiterentwicklung der
LAusbaustrategie Erneuerbare Energien“ vor dem Hintergrund der aktuellen
Klimaschutzziele Deutschlands und Europas. Untersuchung im Auftrag des
Bundesministeriums fur Umwelt, Naturschutz und Reaktorsicherheit. Stuttgart. (See
www.feed-in-cooperation.org, www.erneuerbare-energien.de)

Ondraczek, 2004. Janosch Ondraczek. Implementation of EU Directive 2001/77/EC
(on electricity fro renewable energy sources) in Germany and United Kingdom:



10

15

20

25

30

35

40

45

Uwe Busgen, Dr. Wolfhart Durrschmidt 17 12.10.2008

Lessons learnt and the way forward. Master Thesis in Environmental and Resource
Economics at the University College London, August 2004.

Ragwitz, M., Klobasa, M., 2005. Gutachten zur CO»- Minderung im Stromsektor
durch den Einsatz erneuerbarer Energien. Karlsruhe. (See www.erneuerbare-
energien.de).

Ragwitz, M., Sensfuss, F., 2007. Ergdnzungen zum ,Merit-Order Effekt".
Stellungnahme zum EWI Working Paper Nr. 07/3. Karlsruhe.

Sensfuss, F., Ragwitz, M., 2007. Analyse des Preiseffektes der Stromerzeugung
aus erneuerbaren Energien auf die Bérsenpreise im deutschen Stromhandel -
Analyse flr das Jahr 2006. Untersuchung im Rahmen von Beratungsleistungen fir
das Bundesministerium fur Umwelt, Naturschutz und Reaktorsicherheit. Fraunhofer
Institut fir System- und Innovationsforschung. Karlsruhe. (See www.erneuerbare-
energien.de, www.feed-in-cooperation.org).

Wissen, R., Nicolosi, M., 2007. Anmerkungen zur aktuellen Diskussion zum Merit-
Order Effekt der erneuerbaren Energien. EWI Working Paper Nr. 07/3. Kdlin.

ZSW, 2007 — Zentrum fur Sonnenenergie- und Wasserstoff-Forschung Baden-
Wirttemberg, Deutsches Zentrum fur Luft- und Raumfahrt (DLR), Deutsches Institut
fur Wirtschaftsforschung (DIW), Gesellschaft fur wirtschaftliche Strukturforschung
(GWS). Erneuerbare Energien: Arbeitsplatzeffekte 2006. Abschlussbericht des
Vorhabens ,Wirkungen des Ausbaus der erneuerbaren Energien auf dem deutschen
Arbeitsmarkt — Follow up”“. Im Auftrag des Bundesminsterium fir Umwelt,
Naturschutz und Reaktorsicherheit. (See www.erneuerbare-energien.de).

Tables:

Table 1: Contribution of renewable energy sources to electricity generation in Germany,
1990-2007 (BMU, 2007b, 2008a, 2008b)

Figures:

Figure 1: Support schemes for renewables expansion in the European electricity market,
2008 (BMU, 2007b; ISI, 2008)

Figure 2: Trends in new capacity installed annually for electricity generation from

renewable energies for the period 2000-2020 and 2030 Nitsch, 2008)



Uwe Busgen, Dr. Wolfhart Durrschmidt 18 12.10.2008

Figure 3: Trends in electricity generation from renewable energies 2000-2030 (Nitsch, 2008)

Figure 4: Development of energy-related COz emissions in Germany, 1990-2020, based on
the assumptions made by Nitsch (2007) (BMU, 2007b)

1 Both authors were responsible for producing andtieting the Renewable Energy Sources Act
Progress Report 2007 (BMU, 2007b) and were claseigived in the government and
parliamentarian process of renewing the Act itse007 (Bundesregierung, 2007) and 2008
(Bundesregierung 2008a). Furthermore, they areoressple for research projects used by the
BMU to guide future strategy on the developmentemiewable energy in Germany (Nitsch,
2007 and 2008) and for the statistics on renewabl&ermany (BMU 2008a, 2008b).

2 Electricity, heat and cold, and fuels/mobility

3 Electricity generated within the scope of the EE{@ctricity generated outside the scope of the
EEG, renewables-generated heat, biofuels.

4 Most jobs resulting from the Renewable Energy Sesiict are created in the wind energy sector
with around 84,000 jobs.

5 The differential costs are the additional costsiltasy from the total fee payments for renewable-
generated electricity as compared with the eneugply companies' average avoided costs of
purchasing the conventional electricity that woliédle been required without the feed-in of
electricity from renewable sources under the Aatl @hich would have been charged to
electricity consumers via their fuel bills.

6 Avoided climate and other damage.

7 1t should be noted here that the above-mentionsdip® macroeconomic effects — reduced energy
import costs and external costs, as well as thé meler effect — cannot be offset against each
other or against EEG-related costs as they muattbbuted to different levels.

8 Electricity, heat/cold and fuels.

9 Under Article 1 of the EEG currently in force, ttagget is "at least 20%".

10 Heating, transport.

11 Between 1990 and 2005, the increase in energy ptiwity averaged around 1.6% p.a..

12 Since the consumption of gas for heating can becesdithrough more efficiency and more
renewable energy use for heat production, totalashehfor gas can remain constant over the
short and medium term and can be reduced in thgeriom

13 The numerator and denominator of the quotient leanel effect.

14 Networking of RE and other decentralised systems.
15 Replacement of old systems with new, more modednedficient plants.

16 The Federal Government has already adopted aRirdftels Sustainability Ordinance on 5
December 2007.

17 See footnote 5

18 With the exception of photovoltaics, which duehe strong growth in recent years is now
expected to achieve an installed capacity of 14 iGséad of the 10 GW stated in the Lead
Scenario 2006.

19 In fact, the savings made by photovoltaics are mhigher if the predicted stronger expansion of
photovoltaics is taken into account; see footn@&e 1



