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Executive Summary

Germany’s pioneering role in the field of renewable energies (RES) can best be ob-
served by its world leading position in installed wind power and photovoltaics. Also its
first European rank in the production of biofuels and installed solar thermal collector
space is remarkable.

These successes are not due to an exceptionally good natural resource base; mainly they
are the result of an innovative national support policy. Pressure from the European and
international commitments also have contributed to the German success story in RES.

The current paper analyses the main factors of the German case in the development of
RES, including the design elements of the national promotion instruments and support
programmes, the policy impacts from the European and the international level, technical
as well as cognitive conditions. In addition, a description is given of further driving
forces for a successful RES development in other European countries.

The paper ends with the question which of the described success factors of the German
RES case might be transferable to China - and which not.



1. Introduction

Since the mid 1970s, German policy makers both at national and regional level have
been increasingly active in adopting several renewable energy policies. Whereas the
period between 1974 and 1988/89 almost exclusively comprised research and demon-
stration measures, the time since the end of the 1980s until the latest, important RES
policy regulation in summer 2004, was clearly marked by major market creation and
stimulation measures. Their effectiveness — together with other driving forces - tells its
own story: World leader in total installed wind power capacity in 2005, with 31 percent
of global capacity (GWEC 2006) as well as in newly installed photovoltaic (PV) capac-
ity in 2004 and 2005, ranking first together with Japan in the cumulative installed PV
power capacity. But will the German success in RES policy continue? Is it a special
case? Could it be transferred to a China? If so, which lessons could China draw from
the German case for its future RES policy approach?

To answer these questions, this paper at first gives an overview of the German energy
paths and energy balance as well as on the driving forces of the German success in the
promotion and development of RES. This includes the design of the main RES promo-
tion instrument, the Renewable Energy Sources Act (EEG), the 100,000 Roofs-PV-
Programme, and the Market Incentive Programme (MAP) for the creation of the RES
market.

Furthermore, the influence of the European and international level on the German RES
governance approach, through the respective EU Directives as well as the Kyoto Proto-
col, will be analysed. In addition, technical driving forces like the necessity to modern-
ise the German energy generation system as well as cognitive success conditions are
being described.

By the same token, the main barriers for a further expansion of RES in Germany, like
the limited grid capacity or the strong influence of the coal industry will also be dis-
cussed. After analysing the German case, a short look is given on the driving forces for
a successful RES development in other European (EU) countries.

In the last part of the paper the question is asked which of the described success factors
of the German RES case might easily be transferable to the China - and which not.



2. Germany’s energy paths and energy balance

In fossil fuel reserves, Germany possesses considerable hard and brown coal resources.
The proven reserves at the end of 2004 amounted to 64 billion tonnes (Gt), correspond-
ing to 6.7 percent of the global reserves and an estimated reserves/production (R/P) ra-
tio for Germany of 305 years (Euracoal 2005: 36; BP 2005: 30). In the EU-25, Germany
is the second largest coal producer behind Poland and the world’s leader for lignite pro-
duction. Besides, the German hard coal-mining industry since decades receives exten-
sive subsidies, amounting to 23 billion Euro for the period between 1998 and 2005
(Reiche: 2004). According to an agreement between the German government and the
German hard coal-mining industry these subsidies will continue at least until 2012, even
on a declining scale, amounting to (another) 7.3 billion Euro for the period between
2006 and 2008 (WEC 2005a: 65). However, the exploitation of German coal has been
declining for years.

Germany also has small reserves of oil (2004: 31 Mt) and natural gas (2004: 201 Gm3)
with an estimated R/P ratio of 14 years in the case of oil (NLfB 2005: 3 et sqqg.) and 12
years in the case of natural gas.

In contrast to the latter, Germany has a big RES potential as shown by many studies,
although these studies differ in their conclusions, depending on assumptions about the
availability of suitable sites, technical characteristics of the RES technologies and other
factors. The figures presented in Table 1 originate from one of the most recent and ex-
tensive RES potential assessments in Germany undertaken by the Federal Environment
Agency (UBA).

Table 1 also presents figures from the final report of the Enquete-Commission of the
German Bundestag on a sustainable energy supply (Deutscher Bundestag: 2002). Based
on these studies, the technical potential of RES in Germany can be estimated between
6,000 and 21,000 PJ/yr. Compared with the German primary energy consumption in
2005 of 14,238 PJ (BMU 2006a: 4), this shows that more than 40 percent of the German
energy demand could be covered by RES. With a higher utilisation of geothermal en-
ergy and/or greater efforts in energy saving and in energy efficiency, even the whole
German energy supply could in principle be met by RES.



Table 1: Technically available potential of RES in electricity and heat generation for
Germany (Deutscher Bundestag: 2002; UBA 2002)

RES Technology RES potential assessment by En-|RES potential assessment
guete-Commission (PJ/a) by UBA (PJ/a)
Electricity thermal electricity thermal

Biomass 140.4-205.2 428.4-694.8 212.4 597.6

Photovoltaics 751 - 302.4 -

Solar thermal - 2,112 - 1,540.8

Hydro power 119 - 90 -

Wind power (onshore) | 299-457 - 298.8 -

Wind power (offshore) |468-853 - 306 -

Geothermal energy 1,620-15,950 (electricity & thermal) |237.6 2520

Total 5,937.8-21,142 6,105.6

“ The original data in the UBA potential assessment is given in TWh/a. For a better comparabil-
ity, we converted it in PJ/a.

To cover its energy demand, Germany so far strongly relies on energy imports. In 2004
the share of energy imports in the primary energy consumption amounted to 61 percent,
quite above EU average of 48 percent (WEC 2005a: 49 et sqq.). The most important
energy supplier for Germany is the Russian Federation. Natural gas, oil and hard coal
from Russia amounted to 21 percent of the whole German energy supply in 2004, re-
spectively to 35 percent of the whole energy imports. Further important suppliers of
energy raw materials for Germany are Norway, Great Britain, the Netherlands, and
Libya (WEC 2005a: 56 et sq).

With regard to the structure of German primary energy consumption in 2005, Table 2
reveals that mineral oil by far remained the most important source of energy, followed
by coal and natural gas (with nearly the same percentages) and somewhat further behind
by nuclear energy. Renewable energy sources - even with a growing tendency - only
contributed to 4.6 percent (composed of 2.0 percent electricity, 2.1 percent heat and 0.5
percent fuel) (BMU 2006: 4). In the case of gross electricity consumption in 2005 (see
also Table 2), the share of coal accounted for 48.5 percent of the whole production, with
23.1 percent from hard coal and 25.4 from brown coal. In 2005, nuclear energy had a
share of 27.4 percent of electricity consumption in Germany. The contribution of RES
to Germany’s net electricity generation in 2005 reached 10.2 percent (with wind power
as the most important source amounting to 4.3 percent) (BMU 2006a: 4; AGEB 2006).



Table 2: Actual primary energy consumption and gross electricity consumption in

Germany, 2005 (AGEB 2006; BMU 2006a: 4)

Energy Primary energy consumption Gross electricity consumption
source

percent percent
Mineral oil 36.0 1.6
Natural gas 22.7 10.1
Hard coal 12.9 23.1
Brown coal 11.2 25.4
Nuclear 12.5 27.4
energy
RES 4.6 10.2
Others 0.1 2.2
Total 100.0 (14,238 PJ) 100 (610.5 TWh)

Table 3 shows that more than half of RES production in Germany in 2005 was based on
biomass. Regarding heat production by RES, the share of biomass amounted to 94.3
percent, whereas in electricity production wind energy for the first time generated more
electricity (42.7 percent) than hydro power (34.6 percent) (BMU 2006a: 5). Compared
with the technically available potential of RES in Germany presented in Table 1, the
current use of RES represents a share of 2.8 percent, in relation to the most optimistic
RES technical potential assessment, and 9.9 percent in relation to the most conservative

one.

Table 3: Structure of energy supply by renewable energy souces (RES) in Germany,
2005 (BMU 2006a: 5)

Energy source percent
Biomass heat 46.7
Biomass electricity 8.0
Biofuels 12.6
Hydropower 131
Wind power 16.2
Photovoltaic electricity 0.6
Solar thermal 1.8
Geothermal heat 1.0

Total

100.0 (163.9 TWh)




3. Main factors of the German success in RES governance

With regards to capacity growth of renewable energies during the last years, in several
technology fields Germany is the leading nation at global, respecively European level:

- Germany is the world leader in total installed wind power capacity,
which amounted to 18,428 MW by the end of 2005 (31 percent of
global capacity, GWEC 2006).

- As to newly installed photovoltaic (PV) capacity in 2004 and 2005,
Germany showed the strongest growth with 500, respectively 600
MW new PV installations, reaching a totally installed capacity of
1,400 MWp by the end of 2005 (BSW 2006) - thereby ranking first
together with Japan in the cumulative installed PV power capacity.

- The German market for solar heating systems is the biggest and most
rapidly increasing one in Europe amounting to 7.2 Mio. m2 of in-
stalled solar collector space at the end of 2005, with a newly installed
capacity during that same year of 950,000 m2 (BMU 2006a: 2).

- Germany was the European leader in the production of biodiesel, with
1.7 Mio. t, in 2005 (BMU 2006a: 2).

These successes are the result of a bundle of interrelated driving forces. We identified
the following: (1) A favourable design of RES promotion instrument, the EEG; (2) a
comprehensive RES promotion approach with a lead market focus; (3) external pressure
deriving from European and international commitments in RES policy and active cli-
mate protection; (4) a positive cognitive environment towards RES, as well as (5) cer-
tain technical driving forces.

3.1 Favourable design of RES promotion instruments

Although there is no real superiority of any promotion instrument, until now so called
renewable energy feed-in tariffs (REFITS) have shown the best effectiveness concerning
the creation of new RES installations. The leading wind energy countries, Germany and
Spain, have installed successful REFIT systems and almost all old installations in Den-
mark are based on this system, too. Nearly 78 percent of all wind power capacity in the
EU-25, accounting to 40,504 MW at the end of 2005, was installed in these three coun-
tries (EWEA 2006).

What are the reasons for this impressive development? In the first place this is the plan-
ning security the three countries offered possible investors with the specific design of
their REFITs. Germany, for example, guarantees investors the feed-in tariff for a period
of 20 years (and even 30 years for hydro, until 5 MW).



Another very important design criterion for a successful RES development is the tech-
nology-specific remuneration for RES electricity, easily adjustable within a REFIT sys-
tem. If the different power production costs of the individual RES technologies are con-
sidered in the form of varying remuneration, the possibilities to reach a broad RES sup-
ply (or technology mix) seem higher than with a uniform remuneration level. The Ger-
man Renewable Energy Sources Act (EEG) established such a broad promotion ap-
proach with remuneration rates depending on the technology used, the size of the plant,
and in the case of wind energy in addition also depending on the age and the generated
power output of the installation (Reiche/Bechberger 2006: 206 et seq.).

Germany has a long tradition in promoting green electricity with feed-in tariffs. Already
in 1991 the Act on Supplying Electricity from Renewables (Stromeinspeisungsgesetz,
StrEG) entered into force which introduced for the first time feed-in tariffs for RES
electricity. An amended version followed in 1998.

On April 1, 2000, the Renewable Energy Sources Act (Erneuerbare-Energien-Gesetz,
EEG) came into force, carrying forward the approach of its predecessor, the StrEG of
1991, in an extended and improved manner. The design of the former StrEG included
several points that harmed the development of RES. This made necessary a determined
and quick change. The most important structural elements of the new EEG can be
summarised as follows: Firstly, the remuneration system was uncoupled from the aver-
age utility revenue per kWh sold and replaced by fixed, degressive and temporarily lim-
ited feed-in tariffs for the whole amount of generated RES electricity. Secondly, a prior-
ity purchase obligation for RES power was introduced, to be fulfilled by the nearest grid
operator. Thirdly, a German-wide equalisation scheme was adopted for the costs which
grid operators incur as a result of the different amounts of RES each region feeds into
the power grid; this leads to an evenly distribution of the RES power amounts and ex-
tends remuneration to all energy supply companies - and ultimately to all end consum-
ers. Fourth, the EEG also contained provisions concerning the financing of grid connec-
tion and grid extension (Bechberger/Reiche 2004).

The first amendment of the EEG was the extension of its ambit: Besides the energy
sources already considered in the StrEG, the EEG also included electricity from geo-
thermal energy and pit gas. The power limit for hydro plants and installations using
sewage or landfill gas of 5 MW fixed in the StrEG now also concerns installations
based on pit gas or solar energy. In contrast, the power limit for biomass plants was
raised from 5 to 20 MW.

The most far-reaching changes in comparison to the StrEG are related to the remunera-
tion scheme. The EEG raised all remuneration rates, although in different scale, depend-
ing on the source of energy, capacity or location of the plant. Except for hydro power,
where the amortisation of the power plants normally takes several decades, the EEG



fixed the purchase guarantee and the feed-in tariffs for 20 years after putting into opera-
tion of every new plant.

To stimulate innovations and to ensure a better compatibility with the European law on
state aid, the remuneration paid under the EEG also included a digressive element:
From 2002 on, new installations of biomass (minus 1 percent), wind (minus 1.5 percent)
and PV (minus 5 percent) received lower tariffs. From 2003 on, new installations of
these types received tariffs lowered by a further 1, 1.5 or 5 percent, and so on for the
following years.

To comply with the European law, the EEG set three further provisions. Firstly, by 30
June every two years after the entry into force of the law a report shall be submitted on
the progress achieved in terms of the market introduction and the cost development of
RES power generation plants. Where necessary, this report shall propose adjustments of
the remuneration amounts and of their reduction rates, in keeping with technological
progress and market developments with regard to new installations.

Secondly, relating to the remuneration for wind power, the different quality of plant
sites was taken into account (“Referenzertragsmodell’). The purpose of this new provi-
sion is to avoid payment of compensation rates that are higher than what is required for
a cost-effective operation of such installations, and to create an incentive for installing
wind energy converters at inland sites.

Thirdly, the remuneration scheme for PV power contained a special provision that is
connected with the compliance with the European law. The guaranteed remuneration
shall not apply to PV systems commissioned after 31 December of the year following
the year in which PV systems reach a total installed capacity of 350 megawatts. This
limit was raised to 1,000 MW in June 2002 because the 350 MW seemed to be sur-
passed already in 2003 and the successful PV sector needed further planning security. In
the amendment of the EEG in 2004, this capacity limit was revoked completely.

Moreover, the EEG comprised a clear regulation concerning grid costs. Accordingly,
the costs for grid connection have to be paid by the plant operators whereas possible
costs for upgrading the grid must be borne by the grid operator. For the settlement of
any dispute in relation to grid costs, the Federal Ministry of Economics and Technology
(BMWi) established a clearing centre, with the involvement of the parties concerned.

Finally, the EEG constituted a multi-level and nation-wide equalisation scheme for RES
electricity purchases and compensation payments. This provision was designed to rem-
edy a shortcoming in the former StrEG, as a result of which the electricity purchases to
be made were far above average in some regions. The equalisation provision in the EEG
is aimed at the operators of transmission grids. (This is a small group with a limited



number of players which will easily be able to handle the transactions associated with
the equalisation scheme and which will also be able to monitor each other).

In August 2004, an amended version of the EEG came into force. Compared with the
previous EEG, the amendment provides for a more differentiated fee structure, taking
into account of efficiency aspects. In particular, the payment conditions for biomass,
biogas, geothermal as well as photovoltaic energy were improved®. If existing large
hydropower plants are modernised or expanded (up to a capacity of 150 MW), the addi-
tional electricity generated is included in the fee. For 2006, fees under the new EEG
range from 5.28 Euro cents/kWh for electricity from wind energy (basic payment) to
56.80 Euro cents/kWh for solar electricity from small fagcade systems. The annual di-
gression in the fees for new installations was increased to strengthen the incentives for
technical innovations and cost cutting, e.g. 2 percent for wind energy, 1.5 percent for
bio energy and 5 percent for photovoltaic energy starting from 2005. From 2006 on-
wards, the degression for new PV installations on open spaces was even increased up to
6.5 percent. For the first time also a degression of 1 percent for new geothermal plants
was introduced, starting from 2010.

For the area of bioenergy, in addition to the minimum fees laid down, the new version
of the EEG provides for additional fees (bonuses), if the electricity is exclusively pro-
duced from self-regenerating raw materials, combined heat-power, or if the biomass
was converted using innovative technologies (e.g. thermal chemical gasification, fuel
cells, gas turbines, organic Rankine systems, Kalena cycle plants or Stirling engines).
The bonuses can be used cumulatively.

The payment rate for wind energy on land was lowered in the amendment. Wind parks
which could not achieve at least 60 percent of the reference yield at the planned location
can no longer claim payment under the 2004 law. For coastal sites in particular, there
are new incentives for “repowering” (the replacement of old, smaller installations by
modern, more efficient ones). The higher starting fees for offshore wind parks will now
be paid for installations commissioned prior to 2011 (previously 2006). Furthermore,
the period for the higher starting fee for offshore wind parks was prolonged to a mini-
mum of 12 years (before, 9 years). This period can also be extended for installations
located further from the coastline and erected in deeper water.

Since July 2003 there has been an equalisation regulation for electricity intensive com-
panies in the producing sector. This regulation was expanded in the amended EEG.
Electricity intensive companies in the producing sector and environmentally friendly
railways can be included under the equalisation regulation if their electricity consump-

! The increased rates for solar power compensate the expiry of the 100,000 roofs programme (see below)
and already became effective in January 2004 by a preliminary act, the “PV-Vorschaltgesetz”.



tion is higher than 10 gigawatts (previously 100 gigawatts), and the ratio of electricity
costs to gross value added exceeds 15 percent (previously 20). The amendment to the
EEG limits the total relief volume. This again limits the extra costs incurred by non-
privileged companies due to the equalisation scheme. The electricity volumes which are
distributed among the non-privileged electricity consumers are limited to a maximum of
10 percent above the share calculated pursuant to the EEG (BMU 2004a).
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Table 4: Feed-in tariffs for electricity produced from renewable energy sources in
Germany (as of 2006) (BMU 2004b)

Source | Capacity Tariff / KWh Period/ Comments
years
Hydro- Until 5 | 9.67 cEuro up to 500 kW 30 Limitations for sites
power MW | 6,65 cEuro over 500 kW to 5 MW starting from 2008
Up to 150 | 7.51 cEuro (to 500 kW) 15 Only when renewed
MW 6.51 cEuro (500 kW to 10 MW) plants and only re-
5.98 cEuro (10 MW to 20 MW) compensation of andi-
tional capacity
4.46 cEuro (20 MW to 50 MW)
3.62 cEuro (50 MW to 150 MW)
Sewage | Unlimited |7.44 cEuro (to 500 kW) 20 Sewage — and landfill
gas, 6.45 cEuro (500 kW to 5 MW) gas: capacity over 5
pit gas, ) MW will be recom-
landfill 6.45 cEuro (pit gas from 5 MW) pensated according to
gas market price
Unlimited | 9.44 cEuro (to 500 kW) 20 Implementation of
8.45 cEuro (500 kW to 5 MW) specific innovative
) technologies
8.45 cEuro (pit gas from 5 MW)
Bio- Upto 20 |11.16 cEuro (up to 150 kW) 20
mass™ MW 19,60 cEuro (150 to 500 kW)
8.64 cEuro (500 kW to 5 MW)
8.15 cEuro (5 MW to 20 MW)
Upto 20 |3.78 cEuro (up to 20 MW) 20 Use of waste wood of
MW categories A Il and A
IV from 01.07.2006
Upto 20 |17.16 cEuro (up to 150 kW) 20 Only when use of
MW | 15.60 cEuro (150 to 500 kW) specific substances
such as plants origi-
12.64 cEuro (500 kW to 5 MW) nating from agricul-
8.15 cEuro (5 MW to 20 MW) tural, silvicultural,
horticultural opera-
tions, or manure ac-
cording to (EC) No
1774/2002, vinasse
etc. (so called “nach-
wachsende Roh-
stoffe”)
Upto 20 |17.16 cEuro (up to 150 kW) 20 Burning wood in the
MW sense of sentence 1

15.60 cEuro (150 to 500 kW)
11.14 cEuro (500 kW to 5 MW)
8.15 cEuro (5 MW to 20 MW)
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Upto 20 |13.16 cEuro (up to 150 kW) 20 Combined heat and
MW 111,60 cEuro (150 to 500 KW) power tp'agts’t (.9%‘;0'0'
elter Betrie
10.64 cEuro (500 kW to 5 MW) P
10.15 cEuro (5 MW to 20 MW)
Upto 20 |15.16 cEuro (up to 150 kW) 20 Electricity from com-
MW" 113,60 cEuro (150 to 500 KW) bined heat and power
plants when innova-
12.64 cEuro (500 kW to 5 MW) tive technologies are
10.15 cEuro (5 MW to 20 MW) implemented
Geo- Unlimited | 15,00 cEuro (up to 5 MW) 20
thelr' 14,00 cEuro (5 MW to 10 MW)
ma
energy 8,95 cEuro (10 MW to 20 MW)
7.16 cEuro (over 20 MW)
Wind- 8.36 cEuro (initial tariff) 20 Depending on refer-
energy 5.28 cEuro (basic tariff) ence revenue**, the
On- initial higher tariff is
shore granted between 5 and
20 years; no recom-
pensation for plants
with reference reve-
nue of less than 60
percent***. Addi-
tional incentive (pro-
longed initial higher
tariff) for repowering
of plants.
Wind- 9.10 cEuro (initial tariff) 20 Initial higher tariff is
energy 6.19 cEuro basic tariff granted when put into
Of- operation until end of
shore 2010. Depending on
site 12 to 20 years.
Additional prolonga-
tion for deeper waters
and growing distance
from coast.
Photo- | Ontop of |51.80 cEuro (up to 30 kW) 20
voltaic | oron 49 78 cEuro (30 to 100 kW)
energy | buildings
or on noise | 4874 cEuro (from 100 kW)
protection
walls
Plants in- |56.80 cEuro (up to 150 kW) 20
tegrated in | 54 58 cEuro (150 to 500 kW)
buildings

53.74 cEuro (500 kW to 5 MW)
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Plants on |40.60 cEuro 20 Specific criteria con-

open cerning site are to be
spaces or fulfilled.
others

* Tariffs for electricity from biomass are subject to additional bonuses on top of the basic
tariff, see e.g. the so called “nachwachsende Rohstoffe” (renewable primary products) in
the third section (up to additional 6 ct/kWh). Various bonuses can also be combined: in
2006, a small plant up to 150 kW, using innovative technology, with combined heat-
power and firing renewable primary products could get a total tariff of 21.16 ct/kWh.

**  The reference revenue is calculated on the basis of the amount of electricity feed in during
the first 5 years.
*** To be determined in advance.

3.2 RES promotion approach with a lead market orientation

The described favourite design elements of the EEG are, without doubt, the reason for a
large part of the substantial investments in the German wind and photovoltaic market -
and thereby for the success of the RES development in general. By the same token,
these regulations also paved the way for the development of a “lead market” for envi-
ronmental innovations, meaning the willingness of a nation state to bear the initial risks
(and development costs) of environmental innovations until they reached market com-
petitiveness. If such innovations could stimulate a global demand, the pioneering role of
one nation might be recompensated with “first mover” advantages: export markets will
be developed and economic advantages will be assured. Furthermore, this kind of pio-
neer policy won’t lead to a political isolationism but may have a demonstration effect
which can enhance international diffusion (Janicke 2005).

An example for such a development is the German RES promotion policy which can be
seen by the fact that Germany - despite relative unfavourable geographical/climatic
conditions - is world leader in absolute installed wind power and photovoltaic capacity
(the latter together with Japan). In the meantime, RES have become an important eco-
nomic factor. The magnitude of employment in the RES sector by the end of 2004 had
reached around 157,000, with 64,000 in the wind industry, whereof 30,300 were due to
exports (Eurobserv’ER 2006: 58). The total turnover for German renewable energy in-
dustries in 2005 amounted to approximately 16 billion €. In 2005, the role of “green
power” in energy policy has become more significant following the pressure to adopt
pro-active measures to combat climate change (the “Kyoto-Protocol-effect”).

The success of the German RES governance approach as was already said is not only
based on the EEG, but also on a broad policy mix. Such a complex pattern of political
regulation (or smart regulation) is based on the finding that a success oriented policy
should not be limited to the deployment of one single measure. Moreover, the imple-
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mentation of policies will be facilitated by negotiated targets and concrete requirements
(Janicke et al. 1999: 107 et sqqQ.).

Such a strategic approach can be observed in all segments of German RES policy.
Whereas the target for the contribution of RES-E was set to reach 12.5 percent by 2010
and even 20 percent by 2020, biofuels should reach a market share of 5.75 percent by
the end of 2010 (both target marks for 2010 date from respective EU-Directives, and
were transposed into national law).

For the achievement of the targets, the German RES governance approach is marked by
a flexible instrumentation, with a mature support mechanism for the whole range of
RES technologies. This comprises classical interventionist measures like the EEG (the
supply companies have to purchase the RES electricity and the end customers finally
pay it through an apportionment onto their monthly electricity bills), or promotion pro-
grammes like the Market Incentive Programme (MAP) with direct investment subsidies
and soft loans mainly for RES heat applications — and financed through an earmarked
part of the tax earnings of the Environmental Tax Reform, amounting to € 193 million
in 2005 (BMU 2005c). Also market-based instruments are applied like the (partial) ex-
emption of biofuels from the mineral oil taxes. With the privilege of wind power, hydro
and biomass installations in the German Building Code, the broad RES policy mix is
complemented by a planning instrument.

In conclusion, the German RES promotion approach tries to support all kind of renew-
able energies according to their respective needs, and not only the most economic or
competitive technologies. The technology-specific remuneration of the EEG or addi-
tional measures like the 100,000 roofs PV programme (which expired by the end of
June 2003 after successfully supporting the installation of 300 MWp of PV capacity)
shall bring a comprehensive development of all RES sectors in the course of an ecologi-
cal transformation of the whole German energy system (Reiche 2005: 4 et seq.).

3.3 European and international commitments in RES

To fully understand the success of the German RES policy it is also necessary to take a
look at the European and international level. At European level, the most influencing
driver was the Directive 2001/77/EC which contained ambitious indicative targets for
all EU Member States with regard to the increase in RES electricity to total power con-
sumption from 13.9 percent in 1997 to at least 21 percent in 2010 for the EU-25. The
individual target for Germany was set by 12.5 percent, starting from 4.5 percent in
1997, representing an ambitious goal as it requires to nearly triple the national RES-E
share in a thirteen years period.

Even though, according to a first assessment of the EU Commission, most of the EU
countries are likely to miss their RES-E targets, Germany was appraised to be one of the

14



few EU Member States to reach its goal (European Commission 2004: 14). In its 2005
report on achievement of the target for electricity consumption from renewable energy
sources by 2010 the Federal Government anticipates that “... the EU’s indicative target
for Germany will be met by 2010, whereby the EEG will act as the principal mechanism
for this purpose” (BMU 2005b). Several predictions assume that the target will be
reached even earlier than 2010 as the RES-E share in gross electricity consumption at
the end of 2005 already reached 10.2 percent (see above).

A further important driver for German RES policy at international level is its commit-
ment to the “Kyoto Protocol”. As Germany obliged itself to reduce its greenhouse gas
(GHG) emissions by 21 percent until 2008-12 as compared to 1990 emissions level,
promoting the CO,-free or neutral renewables (i.e. via investments in RES projects on
the basis of the Clean Development Mechanism, CDM) is one way for Germany to ful-
fil its obligations under the Climate Convention. Although Germany by the end of 2004
already fulfilled more than 90 percent of its total reduction commitment (19.2 percent
out of 21 percent) (DIW 2005: 14), the complete goal attainment still needs further ac-
tion.

3.4 Cognitive success conditions

Even though the national regulative RES approach as well as the European and interna-
tional commitments concerning RES-E promotion and active climate protection might
be seen as main reasons for the success of RES in Germany, it is important to empha-
sise that the outcome of setting a political framework in the end very much depends
from the people who fill them with life. Every law or regulation is only as good as its
acceptance and compliance by the public.

Nearly 2,700 biogas and more than 17,500 wind plants at the end of 2005 as well as
175,000 newly connected solar installations in 2005 (100,000 solar thermal and 75,000
PV, amounting to a total of 800,00 solar thermal as well 200,000 PV installations) are a
strong evidence that the setting of a favourable political RES framework in Germany
corresponds with an interested public (BSW 2006: 1 et sqqg.; DEWI 2006; Fachverband
Biogas 2006). The success or effectiveness of the main German RES promotion instru-
ments like the EEG and the Market Incentive Programme was therefore also much
caused by an adequate demand within society. The 100,000-roofs PV programme
proved so successful that the overall budget of 510 million Euro had to be distributed
within a shorter period as originally planned to satisfy the strong demand (Reiche
2005a: 64).

The high level of acceptance of RES within the German public can also be demon-

strated by surveys on energy policy. A 2005 survey by the Forsa-Institute shows that a
large majority holds the promotion of RES the best approach to a sustainable energy
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policy. 62 percent of the German population are in favour of an increased support of
RES; only 4 percent plead for reduced or ceased support. With respect to preferred en-
ergy sources, the majority opts for solar energy; coal ranks last.

A representative survey of the Allensbach Institute in 2005 largely confirmed these re-
sults. A 2005 survey on “Wind power plants and tourism” of the SOKO-Institute
showed that only 24 percent would consider wind power plants in German resort areas a
nuisance, but 75 percent would be annoyed by nuclear and coal power plants; 58 per-
cent by high-rising buildings, and 55 percent by motorways.

The favourable cognitive environment with regard to RES in Germany can also be
shown by the fact that more and more people participate in cooperative RES projects.
Already at the end of 2002, 340,000 Germans had invested about € 12 billion in renew-
able energy projects (Sawin 2004: 25).

3.5 Technical driving forces

Although the electricity demand in Germany is supposed to decrease during the next
years, due to the age structure of the power generation system as well as the decision of
the German government to phase out nuclear energy, it will be necessary to replace
older power plants with a power capacity of about 40 GW until 2020 (UBA 2005: 107).
This might open a new “window of opportunity” if the decision makers instead of re-
placing the old fossil power plants mainly with new fossil based ones would opt for an
alternative energy path, including energy efficiency and RES based energy supply.

The chances for such an ecological transformation of the energy sector in Germany are
better than one might think at first glance: a recently published study on the growth of
RES in the German electricity sector revealed that the share of RES-E could cover al-
ready 25 percent of the gross electricity consumption by 2020 (BMU 2005d: 5); a pre-
requisite however would be a further decline of RES costs.

A positive example is the cost development of wind power in Germany, where the aver-
age investment costs of a wind energy plant was reduced from 2,150 €/kW in 1990 to
865 €/kW in 1999 (Bechberger/Reiche 2006); the “Wind Force 12” study estimated
further cost reductions of more than 36 percent between 2003 and 2020 from - 804
€/kW to 512 €/kW (EWEA/Greenpeace 2004: 70). According to the German Wind En-
ergy Association, the prices of wind power in Germany will be cost-competitive in 2015
at the latest, due to economies of scale in the wind sector on the one hand, and growing
electricity prices from conventional energy sources due to higher fuel prices and emis-
sions trading, on the other (BWE 2006: 1).
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4. Barriers to a further expansion of RES in Germany

Although opinion polls show a very positive attitude (and support) of renewables by the
general public, this attitude seems to have a strong NIMBY (“Not-In-My-Back-Yard”)
component. Especially, there are local resistance movements against wind energy pro-
jects. Reasons given are visual intrusion, noise, land devaluation, health problems due
to radiation, negative impact on local tourism, etc. (REALISE-Forum 2005: 30). Be-
sides this, the consumers” willingness to change to a green electricity supplier in the
liberalised market is still limited. The main reasons for that are the allegedly higher
prices for green power and a certain resistance to change the supplier in general (only 4
percent of all households until the end of 2003) (Reiche 2004).

An obstacle for wind energy — which is the most important renewable energy source in
the German electricity market — is the present grid capacity. Grid expansion measures
are needed. According to the grid study by the German Energy Agency (dena) by the
year 2020 various grid sections covering an overall length of approximately 400 km
will need to be reinforced and routes spanning around 850 km will need to be com-
pletely rebuilt. Furthermore, the grid needs to be extended by about 5 percent (BMU
2005b). This however this seems to be a feasible task, as the costs per year for this
amount of grid extension would only be 110 million Euro. By way of comparison: the
grid operators invest 2 billion Euro every year in their whole 1.6 million km-long grid.
(The grid charges could increase due to the expansion of the network by 2.5 hundredths
of a cent per kWh in 2015; that is less than 1 Euro per year per household). Due to the
expansion of wind energy, conventional power stations with an output of approximately
2,000 MW could be replaced. That is equivalent to three large coal-fired stations. No
additional power stations need to be built for balancing energy generation. (The addi-
tional 5.6 TWh minutes and hours reserve required per year can be supplied by the ex-
isting normal power stations). The impact on electricity prices will only amount to 6 to
8 hundredths of a cent per kWh in 2015, which is between 2 and 3 Euro per year per
household. According to the German Wind Energy Association the costs of the network
expansion, balancing and reserve energy amount to about 0.1 cent/kWh in 2015 (BWE
2005).

Another obstacle for the future wind energy development may be a more restrictive
policy of some the German States (Lander), such as for example North Rhine-
Westphalia (NRW). In May 2005, Christian Democrats (CDU) and Liberals (FDP) re-
placed the red-green government (Social Democrats, SPD, and the Green Party). One of
the first measures of the new government was a new provision for distance and height
limitations of wind turbines. This has reduced the potential for further onshore expan-
sion. Possibilities to replace old with more powerful new installations (“repowering”)
are also affected by these provisions of the Lander (BMU 2005b).
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A general barrier for further development of renewable energies in Germany is the
availability of coal and the strong political influence of the coal sector. This resulted, for
example, in a virulent campaign against wind power in Germany in connection with the
amendment of the EEG of 2003 and the assurance of the then Chancellor Schrdder to
further subsidise hard coal mining industry between 2006 and 2012 with € 17 billion.
Another problem for the future RES development in Germany is the procurement poli