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Support through the German Renewable Energy Sources Act (EEG)
has led, in the past few years, to an unexpectedly wide expansion
of systems for generating solar power (photovoltaics) because the
system prices for photovoltaic (PV) systems have fallen at a faster
rate than the solar power feed-in tariffs guaranteed by the law. This
has also contributed to a substantial increase in the EEG surcharge
to be paid by consumers. Also in order to slow down the rise in the
surcharge, the federal German government has rapidly agreed on
major changes to its support for solar power. The article critically
reviews the elements of the initial legal proposal by the coalition
government, concluding that proposed reductions of the expansion
course for photovoltaic capacities are too extreme, the one-off reduc-
tion of the solar power feed-in tariffs is at least in parts too drastic,
the envisaged rigid future degression of the tariffs is incompatible
with market dynamics, and the model for integrating power from
renewable energy sources into the market has not been properly
thought through. An accompanying innovation strategy should also
be considered.
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a critical

On March 29gth the Federal Parliament (lower house) vo-
ted in favor of a law that had already addressed some of
the concerns voiced in the discussion and captured also
in this article. However, the upper house, representing
the Federal states, voted against this law. Hence the ad-
justments to solar support in Germany remain subject
to political negotiations.

Due to its success over recent years, support for photo-
voltaics has become a subject of public debate. The pri-
ce of photovoltaic (PV) systems, including assembly,
have been falling faster than expected—by 60 percent
over the last six years (see Figure 1). Despite decreasing
feed-in tariffs in accordance with the German Renewa-
ble Energy Sources Act (EEG), unexpectedly high reduc-
tions of the system prices have made investments very
attractive and led to an increase in capacity of around
7.5 GW per annum in the last two years—about doub-
le the medium-term target referred to in the German
government’s National Action Plan.!

The costreductions of photovoltaics and the success of the
EEG have encouraged many other countries to further
develop support for solar power. While Germany’s share
in global demand for photovoltaic modules was still
53 percent in 2009, it dropped to 277 percent in 2011 (see
Figure 2). This can be seen as a successful internatio-
nalization of the photovoltaic strategy. Its achievements
in improving technology and internationalizing photo-
voltaics are a tribute to Germany’s contribution to mee-
ting global energy and climate challenges.

The costs of supporting electricity from renewable ener-
gy sources are passed on to the electricity prices and thus
mainly assumed by private households and companies,
unless these are exempt from the EEG surcharge. For
non-privileged consumers, the overall EEG surchar-

1 The Federal Republic of Germany, National Renewable Energy Action Plan
in accordance with Directive 2009,/28/EC on the promotion of the use of
energy from renewable sources (August 2010).
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Figure 2

Figure 1

Average Retail Price (System Price) for Fully
Installed Rooftop Systems up to 100 Kilowatts
In euros per kilowatt, excluding VAT
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Source: German Solar Industry Association, Statistische Zahlen der
deutschen Solarstrombranche (Photovoltaik). 2012. www.solarwirt-
schaft.de/preisindex.
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Prices for PV systems have fallen dramatically since 2009.

Annual Installed Capacity of PV Systems
In megawatts per annum
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The installation of PV systems worldwide is increasing sharply. The share of systems installed
in Germany decreased in 2010 and 2011.

ge is currently 3.59 cents per kWh (2011: 3.53 cents per
kWh). Approximately half of this accounts for photovol-
taics. The net burden of consumers is lower than the
surcharge, however, since the wholesale price of electri-

city is falling as a result of this additional energy sup-
ply.2 This price-lowering effect is particularly strong in
the case of solar power.

The main concern in the current political debate is to
avoid an increase in the EEG surcharge. The tariff ra-
tes and development of photovoltaic capacity are key de-
termining factors here. The feed-in tariff is guaranteed
by law for existing solar power systems.? In other words,
existing systems are not affected by the legislative chan-
ges, so as to protect operators’ and investors’ existing
stock. New legislation can, therefore, only apply to tariffs
for new systems. Continued strong growth of photovol-
taic capacities could contribute to an additional increa-
se in the EEG surcharge, and acceptance of this is poli-
tically contentious. The future rate of the EEG surchar-
ge also depends on other factors, however, particularly
on the development of the wholesale prices of electrici-
ty. If CO, prices increase and the climate costs of fossil
fuels are adequately reflected in the price of electricity,
then the surcharge will also fall.

As well as stabilization of the EEG surcharge, the cur-
rent debate is also focused on avoiding overfunding in
favor of the plant operator. Additionally, the rate of ex-
pansion of photovoltaics is to be reduced and short-term
market fluctuations, triggered by pull-forward effects in
particular, are to be avoided. However, the market de-
velopment should not be exposed to excessive shocks
and a continuous development of photovoltaics in Ger-
many facilitated.

Major Changes to Solar Energy Subsidies
Planned

Following controversial political disputes, the Federal
Environment and Federal Economics Ministers agreed
on new legislation on solar energy subsidies on Februa-
ry 23, 2012, and submitted a draft law (“draft wording,”)+
which was passed by the Cabinet on February 29. This
political compromise consists of a package of amend-
ments to reduce both solar power feed-in tariffs and the

2 SeeT. Traber, C. Kemfert, and J. Diekmann, ,German Electricity Prices: Only
Modest Increase Due to Renewable Energy expected” DIW Berlin Weekly
Report no. 6 (2011): 37-45.

3 Consequently, the nominal tariffs for these remain unaffected. Since the
tariffs for existing systems are nominally fixed, however, they fall with inflation
in real terms.

4  Germany Federal Economics Ministry (Bundeswirtschaftsministerium)/
German Federal Environment Ministry (Bundesumweltministerium),
Ergebnispapier EU-Effizienzrichtlinie und Emeuerbare-Energien-Gesetz, February
23, 2012. BMU, Formulierungshilfe der Bundesregierung. Entwurf eines
Cesetzes zur Anderung des Rechtsrahmens fiir Strom aus solarer Strahlungs-
energie und zu weiteren Anderungen im Recht der erneuerbaren Energien
(2012). BMU - K1 1l 4. Last updated February 24, 2012.
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expansion of photovoltaic capacities.s This includes in
particular a restriction of the planned expansion course,
a one-off reduction of the tariffs, and subsequently a ri-
gid monthly degression. There are also plans to limit
the amounts of electricity eligible for the tariffs under
the EEG (what is known as the market integration mo-
del). On the basis of this, the coalition parties introdu-
ced a (partly amended) draft law amending the EEG on
March 6, which was debated in the Lower House of the
German Parliament (Bundestag) on March ¢ atits first
reading and ultimately rejected by the Upper House of
the German Parliament on May 11th.°

The EEG has been amended several times over the past
few years.” In particular a comprehensive review of the
EEG resulted in new legislation that came into effect
on January 1 (EEG 2012). While the additional reduction
of PV system prices do warrant an additional one-off ad-
justment of the PV support level, we are critical about
the scale of this adjustment and the overall package that
complements it. In particular, we are critical of the ex-
cessive reduction of the expansion course, the drastic
one-off cut of the tariffs particularly for some size cate-
gories of solar power, the rigid monthly degression for
future tariffs, and the proposed market integration mo-
del. An accompanying innovation strategy should also
be considered.

Expansion Target for Solar Power is Wide
of the Mark

In the draft law, the expansion target range for PV sys-
tem capacity has been reduced from 2.5 to 3.5 gigawatts
(GW) per annum currently to 0.9 to 1.9 GW per annum
by 2017 (See Table 1). Consequently, expansion of photo-
voltaic capacity to 52 GW in 2020 as included in the Fe-
deral Republic of Germany’s 2010 Action Plan will no
longer be achieved (see Figure 3).® Such a change to the

5 At the same time, the government agreed upon a compromise on the
European Energy Efficiency Directive. In this context, the EU climate policy
emissions target is also of great significance. To date, the EU has committed to
reducing greenhouse gas emissions by 20 percent compared with 1990. This
EU target must urgently be increased to at least 25 to 30 percent (depending
on the possibilities for credit transfer of projectbased emission credits from
third countries). The German government's position on this target still remains
unclear, however.

6  Draft law by the parties of CDU/CSU and FDP. Entwurf eines Gesetzes zur
Anderung des Rechtsrahmens fiir Strom aus solarer Strahlungsenergie und zu
weiteren Anderungen im Recht der erneuerbaren Energien. Paper no. 17,/8877
of the German Bundestag, dated March 6, 2012.

7 SeeT. Grau, ,Targeted Support for New Photovoltaic Installations Requires
Flexible and Regular Adjustments,” Economic Bulletin, no. 6 (2012) (in this
issue).

8  An EEG draft amendment by the Federal Economics Minister of January
2012 only provides for growth up to 33 GW by 2020, that is, just over a third
less than in the 2010 National Action Plan.
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Table 1

Expansion Range for PV Systems in Accordance
with the Draft Law Amending the EEG
In megawatts (MW)

From To
2012 2,500 3,500
2013 2,500 3,500
2014 2,100 3,100
2015 1,700 2,700
2016 1,300 2,300
2017 900 1,900
2018 900 1,900
2019 900 1,900
2020 900 1,900

Sources: BMWi/BMU: Ergebnispapier EU-Effizienzrichtlinie und
Erneuerbare-Energien-Gesetz. February 23, 2012, Gesetzentwurf der
Fraktionen der CDU/CSU und FDP. Paper no. 17,/8877 of the German
Bundestag, dated March 6, 2012.
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The expansion course of photovoltaics will be significantly reduced.

Figure 3

Development of the Total Capacity of PV Systems in Accordance
with the Draft Law Amending the EEG
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Sources: BMWi/BMU: Ergebnispapier EU-Effizienzrichtlinie und Erneuerbare-Energien-Gesetz.
February 23, 2012; Gesetzentwurf der Fraktionen der CDU/CSU und FDP. Paper no. 17/8877 of
the German Bundestag, dated March 6, 2012, Federal Republic of Germany: National Renewable
Energy Action Plan in accordance with Directive 2009/28/EC on the promotion of the use of
energy from renewable sources, August 2010; BMWi: Entwurf Gesetzestext. Anderung des Erneuer-
bare-Energien-Gesetzes. Last updated January 12, 2012, calculations by DIW Berlin.
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With the new expansion range, the total output of photovoltaics provided for in the Natio-

nal Action Plan for 2020 will not be achieved.

target scenario is surprising from an economic point of
view because policy-makers are ultimately planning to
make less use of this technology in the future as a reac-
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Table 2

Tariffs for Electricity from PV Systems in Accordance with the
Draft Law Amending the EEG

Rooftop Free-standing
Commissi. |UP t0 104w U(‘:ls‘t’ :'?P'I‘IW Ulfvﬁr::to Up to 1000 | Over LOOOKW, | | 1o
oned from (new) cable) applicable) kw up to 10 MW

Tariffs in cents per kWh
1/1/2012 2443 2443 23.23 21.98 1833 17.94
4/1/2012 19.50 16.50 16.50 16.50 13.50 13.50
5/1/2012 19.35 16.35 16.35 16.35 13.35 13.35
6,/1,/2012 19.20 16.20 16.20 16.20 13.20 13.20
7/1/2012 19.05 16.05 16.05 16.05 13.05 13.05
8/1,/2012 18.90 15.90 15.90 15.90 12.90 12.90
9/1,/2012 18.75 15.75 15.75 15.75 12.75 12.75
10/1,/2012 18.60 15.60 15.60 15.60 12.60 12.60
1,/1/2012 18.45 15.45 15.45 15.45 12.45 12.45
12/1/2012 18.30 15.30 15.30 15.30 12.30 12.30
1/1/2013 18.15 15.15 15.15 15.15 12.15 12.15
1/1/2014 16.35 13.35 13.35 13.35 10.35 10.35
1/1/2015 14.55 11.55 11.55 11.55 8.55 8.55
1/1/2016 12.75 9.75 9.75 9.75 6.75 6.75

Change compared with 1/1,/2012 in percent

4/1/2012 -20.2 -32.5 -29.0 -24.9 -26.4 -24.7
5/1/2012 -20.8 -33.1 -29.6 -25.6 -27.2 -25.6
6/1,/2012 214 -33.7 -30.3 -26.3 -28.0 -26.4
7/1/2012 -22.0 -34.3 -30.9 -27.0 -28.8 -27.3
8/1,/2012 -22.6 -34.9 -31.6 -27.7 -29.6 -28.1
9/1/2012 -23.3 -355 -32.2 -28.3 -304 -28.9
10/1,/2012| -23.9 -36.1 -32.8 -29.0 -31.3 -29.8
1/1/2012| -245 -36.8 -335 -29.7 -32.1 -30.6
12/1/2012| -25.1 -374 -34.1 -30.4 -32.9 -314
1/1/2013 -25.7 -38.0 -34.8 =311 -33.7 -323
1/1/2014 -33.1 -45.4 -42.5 -39.3 -435 -42.3
1/1/2015 -40.4 -52.7 -50.3 -47.5 -534 -52.3
1/1/2016 -47.8 -60.1 -58.0 -55.6 -63.2 -62.4

Notes: The tariffs in effect from January 1, 2012 already include a 15 percent reduction. In the
government's draft, the one-off reduction was in fact planned for March 9, 2012, see BMWi/
BMU: Ergebnispapier EU-Effizienzrichtlinie und Erneuerbare-Energien-Gesetz. February 23, 2012.
For free-standing systems, the draft by the coalition parties contains a transitional regulation
applicable until July 1, 2012. This does not take into account the 15 or 10 percent reductions for
electricity eligible for payment. Further amendments are to be expected during the parliamentary
procedure. Sources: Gesetzentwurf der Fraktionen der CDU/CSU und FDP. Paper no. 17/8877

of the German Bundestag, dated March 6, 2012; EEG 2012, Federal Network Agency, 2011;
calculations by DIW Berlin.
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tion to an unexpectedly substantial cost reduction for
photovoltaics. In order to achieve the overall objectives
for expanding renewable energies, a reduction of solar
energy would have to be compensated for by higher po-
wer production by wind turbines, for example.

One-Off Reduction in Tariffs Too Drastic

There was already a 15 percent reduction in tariffs (sta-
tutory degression) at the beginning of 2012. The one-

off reduction in tariffs planned now, ranging from 20
to over 30 percent, is very dramatic and sudden (see Ta-
ble 2). Itis medium-sized systems of 10 to 100 kilowatts
that are most affected by this, since the size categories
for the support have been changed. After the compro-
mise of February 23, 2012, the one-off cut was even
set to come into effect as of March 9, 2012. Since this
would have damaged investor confidence, following the
draft by the coalition parties, entry into force was sub-
sequently planned for April 1, 2012. The level of the ta-
riff reduction has to be evaluated in the medium term
together with the monthly degression (as of May 2012)
and the integration model (effective as of 2013). Overall,
the package results in significant cuts in tariffs, which
is hardly likely to allow economically viable operation
of new systems in many cases (also depending on fi-
nancial resources).

Rigid Monthly Degression Goes Against
Market Dynamics

The draft law provides for a monthly degression. This
type of monthly adjustment means that the individual
adjustment steps are smaller, thus reducing the pull-
forward effects—which is something to be welcomed.?
The degression rates would be essentially fixed in ac-
cordance with the draft law, however, and no longer
take into account market trends. In view of the dyna-
mics of the photovoltaic market, regulations like this
are fraught with risk.

Instead, the degression could be made conditional upon
the actual development of the system prices for PV sys-
tems or upon the actual expansion of photovoltaic ca-
pacities. Alignment with the system price would most
likely correspond to the EEG logic of cost orientation and
would thus avoid overfunding. Since there is no clear
reference price for system costs, it could be difficult to
implement an automatic adjustment. In the current si-
tuation, the objective of slower photovoltaic expansion is
also being pursued at the same time, particularly in or-
der to counteract a further increase in the EEG surchar-
ge. Therefore, it might make sense for the degression to
be aligned with expansion, as has been the case to date
(a “breathing cap”).

The constant degression rate of 0.15 cents per month—
or 1.8 cents per year—contained in the draft law would
be appropriate if this reflected the anticipated future cost
trend. There are, however, no existing relevant studies

9  For an evaluation of various degression models, see Grau, ,Targeted
Support for New Photovoltaic Installations Requires Flexible and Regular
Adjustments” l.c.
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that draw this conclusion. Moreover, forecasts of system
prices are extremely unreliable. An extrapolation of the
linear reduction of the tariffs leads to extremely low or
even negative values after a few years. This is very unli-
kely to match the future development of system costs.

Arbitrary Short-Term Adjustments Risky

To regulate short-term adjustments, subsidiary legisla-
tion by the Federal Environment Minister in agreement
with the Federal Economics Minister is planned. This
provides authorization to issue statutory instruments
and does not require the approval of the German Bun-
destag (Section 64h of the draft EEG): If the target ran-
ge of the expansion in three consecutive months is ex-
ceeded or undershot, it will be possible to change the
tariffs limited to six months™ (the planned tariff adjust-
ments for exceeding or undershooting the range are
not symmetrically formulated). An adjustment mecha-
nism of this type is not without problems since the op-
tion of discretionary adjustments without the amounts
being known in advance creates additional uncertain-
ty for investors.

Market Integration Model Unsuitable

Support for renewable energies must be geared toward
more long-term prospects in the energy industry as a
whole. This also entails increased system integration
of power from renewable energy sources. With this in
mind, the draft law provides for a market integration
model which will mean 85 percent (for small systems)
or 9o percent (for larger systems) of solar power gene-
rated will be eligible for payment under the EEG. The
remainder would have to be used or sold by system ope-
rators themselves. Otherwise, only the wholesale mar-
ket price would be paid.

The intention behind this, particularly in the household
sector, is to create incentives for people to align their
own consumption of solar power with their own pro-
duction. A responsible attitude toward using energy is
certainly desirable. From the perspective of energy ma-
nagement, however, it would be more important to co-
ordinate supply and demand better throughout the en-
tire energy system so as to minimize the overall costs of
production, networks, storage, and load management.
Opportunities for direct marketing would apply more
to larger systems.” But forced sale of residual electrici-

10 According to the government's draft legislation, it was twelve months.

11 Here, the new market premium model for electricity eligible for payment
under the EEG is ruled out.
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ty is not the best approach for efficient market integra-
tion. Unless these direct sales are successful, the only
option is to sell at wholesale prices.

In this respect, particularly for larger systems, the mar-
ket integration model serves to further reduce the over-
all return on investment. At the same time, this results
in additional complexity and uncertainty, but is hardly
conducive to further market integration.

Transfer to Other Renewable Energies
Problematic

The draft also contains subsidiary legislation on trans-
ferring the market integration model to other techno-
logies such as wind and bioenergies (Section 64g of the
draft EEG). Such legislation would lead to further chan-
ges in tariffs which we cannot yet predict. In accordance
with the draft by coalition parties, the Bundestag’s ap-
proval is required, and this was not stipulated in the
government’s draft.

Irrespective of this, the first course of action would be to
investigate in depth to what extent reducing the amount
of generated electricity eligible for the tariffs, in turn
creating strong pressure to carry out some direct sale
of residual electricity, would most efficiently promote
market integration in the various segments.

Further Development of Innovation
Policy

Support for photovoltaics is also linked with industri-
al and technological policy. There is great innovation
potential to be seen both in cell design and production
processes, and in electrical components (converters and
control systems). Such improvements are essential to en-
sure that photovoltaic costs continue to fall and, in the
longer term, solar power can replace fossil fuels to a lar-
ge extent worldwide.

Research and development in Germany in this field re-
ceives annual support of around 30 to 40 million euros
through project funding provided by the Federal En-
vironment Ministry™—in addition to institutional re-
search funding. However, new approaches and ideas can
only have an impact if they are put into practice in pro-
duction. Only then does it become apparent how well ove-

12 In 2010, a project volume of 39.8 million euros was granted by the BMU

for photovoltaics, see German Federal Environment Ministry (Bundesumweltmi-
nisterium), Innovation durch Forschung. Jahresbericht 2010 zur Forschungsfor
derung im Bereich der erneuerbaren Energien, May 2011.
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rall efficiency can be improved and costs lowered. Fre-
quently, new questions concerning how to implement
further improvements arise during this process. Thus,
investments in new and innovative production plants
are a key component of future innovation.

One major factor for investments in new production ca-
pacities is the prospect of further market development.
The more confidence investors have in long-term market
growth, the more worthwhile it is to invest in innovative
approaches. The German EEG is also a role model for
promoting photovoltaics in many other countries. Con-
sequently, predictable and clearly communicated further
development is of the essence so that other countries,
too, can continue to foster support for solar power and
thus contribute to consistent market growth.

Over the past few years, investments in new production
plants in Germany have received funding of up to 30 per-
cent of the investment costs.™* Due to rapid technological
progress, installations have to be replaced within a few
years in order to remain competitive. With the gradual
reduction of regional funding, less and less new photo-
voltaic production capacity has been developed in Ger-
many. One major determining factor seems to be favo-
rable financing options for investors.

Nevertheless, there is still a boom in export by German
mechanical engineering companies as suppliers for a
substantial proportion of the new photovoltaic produc-
tion facilities in Asian countries, too. These are working
in close cooperation with many medium-sized suppliers.
Interviews have shown that it is in this network compri-
sing various manufacturers of production facilities that
many of the innovative approaches are implemented.
However, the question arises whether the geographical
separation of the equipment providers, on the one hand,
and the production lines for cell production, on the other
hand, will result in the innovation network being wea-
kened and innovation capability being reduced.

Therefore, it seems appropriate to also give careful con-
sideration to targeted funding of innovative production
processes on the supply side. This would allow further
innovation networks to be built on the basis of effective
cooperation of existing networks, thus making an im-
mediate contribution to further international develop-
ment of the technology.

13 See K. Neuhoff, J. Lossen, G. Nemet, M. Sato, and K. Schumacher, ,The role
of the supply chain for innovation: the example of Photovoltaic Solar Cells,"
EPRG Working Paper 07,/32 (Cambridge: 2007).

14 T. Grau, M. Huo, and K. Neuhoff, ,Survey of Photovoltaic Industry and
Policy in Germany and China,” DIW Berlin Discussion Paper, no. 1132 (2011).

Conclusion

The EEG is of utmost importance for energy and envi-
ronmental policy in Germany. Without this support, na-
tional and EU targets to reduce emissions and use re-
newable energies would be unattainable. Moreover, the
German EEG also serves as an international role mo-
del for legislation in other countries. If amendments are
made to the EEG, they should be designed so as not to
lead to national and international uncertainty about the
direction of promotion policy.

Support for photovoltaics is also linked with industrial
and technological policy. At the current stage of develop-
ment, it certainly cannot be the mandate of the EEG to
guarantee sufficient demand for domestic sales of pho-
tovoltaics, particularly since both imports and exports
now play a major role. With a view to developing the solar
industry, the promotion policy should, however, also en-
sure continuity and predictability of the political frame-
work conditions and avoid extreme shocks.

The drastic price reductions on the photovoltaic mar-
ket and the boom in the construction of systems trig-
gered by this repeatedly required a reduction of tariffs
for new installations. The latest reduction entered into
force in January 2012 and reduced tariffs for solar po-
wer by 15 percent. However, as photovoltaic system pri-
ces have fallen by a larger amount, the German govern-
ment has proposed to an additional one-off reduction
of the PV tariffs. It has combined this adjustment with
a package of measures which provides for lowering the
planned expansion course, a fixed monthly degression,
and a restriction of the amount of electricity eligible for
payment under the EEG. Although some individual ele-
ments of the proposed EEG amendments seem to make
sense—such as shortening of degression steps—the pa-
ckage as a whole goes too far with its cuts, and brings
new risks to the funding system. The implicit revision
of the expansion targets for the year 2020 is also dif-
ficult to comprehend, particularly in view of reductions
in system costs already achieved—Dbut also in view of the
declared review of energy policy already made public. A
revision of the support framework for solar power will
have to demonstrate its viability in the short and medi-
um term and send out the right signals for long-term
restructuring of the energy supply. As the proposal ag-
reed by the Federal Parliament (lower house) was sub-
sequently rejected by German states in the upper house,
the discussion on the final outcome of the resulting ad-
justment is ongoing.
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