M British Journal of Environment & Climate Change >
7(1): 56-68, 2017; Article no.BJECC.2017.005 k. ¥
ISSN: 2231-4784 7
TR SCIENCEDOMAIN
- SCIENCEDOMAIN international

www.sciencedomain.org

Socio-economic and Environmental Impact of
German Energy Transition: A Policy Review at
Halfway

Sirri Uyanik ¥’

'Department of Energy Management, Faculty of Business and Administrative Sciences,
KTO Karatay University, Konya, Turkey.

Author’s contribution
The sole author designed, analyzed and interpreted and prepared the manuscript.

Article Information

DOI: 10.9734/BJECC/2017/31944

Received 31 * January 2017
Accepted 2 " March 2017
Published 30 " March 2017

Policy Article

ABSTRACT

Throughout the history, Energy transformations have had great impact on economies and societies
in general. Today's global developments towards a decarbonized economy is also transforming
energy systems and socio-economic organizations of countries in many ways. Germany, with its
Energiewende, presents itself or sometimes perceived as a model in this regard. The progress of
Germany is much commended due to fast development of renewables in a relatively short time
span. However as with all radical far-reaching socio-economic changes, it has not been spared
from heavy criticism, especially regarding cost to society and unanticipated technological
consequences regarding grid problems.

In the areas of affordability, sustainability, supply security therefore, the scorecard is mixed. Among
the achievements of the Energiewende one surprising issue has not received much attention: the
increased community ownership and decentralization of power generation and its potential impact
on the socio-economic organization of society towards more democratization and effective
community involvement at all levels of energy and economic policy-making. This paper thus, along
with other aspects of Energiewende tries to focus on this issue.

The German energy transition far from reaching its overall ultimate targets and the challenges lying
ahead are huge and needs much careful policy adjustments for the coming decades.

Keywords: Energy transformation; “Energiewende”; renewable energy; policy-making; socio-
economic change; democratization.
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1. INTRODUCTION

The German Energy Transition (the original
German term “Energiewende”, literally meaning
“Energy Turnaround”) has been receiving much
attention globally from nearly all walks of life
including academia, politicians, bureaucrats,
small and mid-size investors, energy economists,
industry experts and even layman that are just
watching the fast-track developments, some in
enthusiasm some in curiosity or anxiety. It is
even dubbed as an “Energy Revolution” [1] or the
country as being “Green Superpower” [2].

At the heart of this energy transition, lies the
governmental policy aiming at an energy future,
dominated by renewables and consequently
away from conventional power generation, based
on nuclear and fossil fuels. Such a big policy
change with all its impact on all over the
economy (which is the fourth largest in the world)
and society (which is considered as the
backbone of Europe) with a span of a couple of
decades, has of course drawn much interest and
coverage.

This transition is indeed very important in many
ways. First of all, it is one of the first
implementations in the European (even
worldwide) renewable policy area and as such it
became the main driver of European initiatives
and later policy convergence, as pointed out by
Jacobs [3]. Secondly, the sheer size of this
transition makes it so visible in socio-economic
organization of the society daily that it has
become one of the main national topics across
the political spectrum. The question is even
phrased, whether “the Germans are able to
change the 21st century with their renewable
energy drive” [4]. Lastly, since Germany is
regarded as being the pioneer in the design and
deployment of renewables, it has become also a
model in terms of innovative technology transfer
and policy exchange, contributing to international
relations as well as climate change discussions

[5].

Emerging either from concerns on environmental
quality, energy security, internal economics, job
creation requirements or climate policies, leaning
of EU towards renewables has clearly
demonstrated a progress. As an aggregated
objective, EU policies put forward the 20-20-20
target for the year 2020, which included 20%
renewable energy and 20% improvement in
energy efficiency [6]. In 2014, the targets are
updated with more ambitious ones to increase
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renewable energy share and improvement in
energy efficiency to 27% until 2030 [7].
Additionally, the European Commission’s 2011
Energy Roadmap set forth a goal of achieving
55% in gross final energy consumption from RES
in 2050 [8]. When it comes to realization, within
EU28, share of renewable energy in gross final
energy consumption has increased from 8.5% in
2004 to 16% in 2014, where the ratios are 5.8%
to 13.8% for German case [9]. 12 out of the 28
EU member states have surpassed their 2020
targets by 2014. According to BP’s 2035 energy
outlook [10], the EU will continue its leadership in
the renewables share of power generation by
reaching almost 40% by 2035. Although the data
indicates the renewable share development is on
the track, renewable industry actors have
requests for a new ETS integrated and
sustainable strategy [11]. Strunz et al. [12] list
fading support mechanisms for renewables,
fragmented national and EU renewable policies
as reasons of the concerns. Although it is called
a “gamble” [13] because of the high economic
burden, German energy transition is still a
forerunner in order to be a model in overcoming
the concerns.

In this paper, we have looked at the results of
more than a decade of implementation, with a
specific focus on the results and especially
social-economic change impacts:

- Where does the country stand in realizing
its aims?

- What are the implications of the
transformation especially for the country’s
social and economic structure?

This paper, thus, attempts to address the “issue”
areas of the “Energiewende” and the challenges
ahead of its way. We have reviewed (section 2)
comprehensive descriptive and informative
publications of some institutions and resources.
Unfortunately, in the area of socio-economic
effects of the transformation, limited resources
are available. We have made use of online
business reviews, journals, newspaper and
current magazine articles, mostly in English, but
occasionally original German and a few in
Turkish language. In the third section, we have
focused on the evaluation of results and overall
impact.

The outcome of implementation has mixed
results. In terms of market liberalization, there
are serious concerns as summarized by Gerbert
et al. [14]. From environmental policy aspect, in
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the way of so-called “decarbonization”, there was
even unexpectedly and paradoxically negative
results (i.e., increase of emissions) for a certain
period. As for the “risen cost of electricity and
affordability”, the households were clear losers.
From a technological standpoint, Sturm [15] has
demonstrated that the intermittency that comes
along with renewables, remains as a formidable
challenge. In the meantime, the need for reform
and revisions were emphasized especially after
2014 and in July 2016. Some significant changes
have been made towards capping the investment
and introducing competition, thus aiming to
reduce high-cost impact.

Amongst the key findings, is the fact that; the
energy landscape of the country has been
undergoing a transformation with a significant
impact on social and economic life, especially
with regard to ownership of new facilities and the
emergence of tens of thousands of new middle
class investors. Although ‘Energiewende’ has
been commended in many ways, there has been
little emphasis on this important sociological
aspect.

In the conclusion part, we critically analyze the
impact of results in order to be able to shed light
on the most likely future developments for the
remaining but ever-changing life of
“Energiewende”.

2. "ENERGIEWENDE” (THE GERMAN
ENERGY TRANSITION)

The term “Energiewende” is known as the
transition to a low-carbon, environmentally
sound, more efficient energy supply and
economy ultimately. It is designed to be relied
heavily upon renewable energy (particularly
wind, Solar PV and biomass), as opposed to
thermal and nuclear that has been dominating
the energy system for decades.

The term “Energiewende” was first used in a
publication by the Oko Institut [16] in the context
of an opposition to nuclear and oil. Although
controversial in the beginning, the term gradually
enlarged in its scope in later decades to reach its
present concept by the turn of the century.

2.1 Renewable Energy Act (EEG -
Erneuerbare Energien Gesetz)

The Renewable Energy Act of 2000, was the
result of quite a large consensus of a
broad political spectrum. The mainstay of
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“Energiewende” is Feed-in Tariffs. As an
innovative system, this subsidy scheme requires
that network operators to give priority (over
conventional nuclear and thermal sources) to
renewable energy producers. As such,
renewable plant operators receive fixed FiTs for
their electricity generation. In other words,
technology-specific renewable energy
investments are protected and generously
supported with “above market” off-take and
payment guarantees for a 20-year period. The
subsidies that the system has brought about is
designed to bring no additional burden on
Treasury. It was formulated that the cost of the
remuneration are passed to the final customer,
that is, included in electricity bill. It was also
intended that FITs decrease overtime by
innovation in the expectation that technologies
become more efficient and less costly.

2.2 Aims

The aims that the Government wanted to achieve
through the implementation of sweeping changes
can be identified as follows [17]:

- Combatting climate change by way of
decarbonizing the energy supply through
major shift towards renewables and
reducing demand by greater efficiency.
The aim was set as 80 percent renewable
energy generation by 2050 with immediate
targets of 40 percent share by 2015 and 60
percent by 2035.

- Reducing energy imports (and
consequently increasing energy security)
by means of greater reliance on “naturally
domestic” renewables instead of fossil fuel
imports.

- Promoting competitiveness, growth and
exports by way of stimulating technological
innovation in green industry: “to create a
leading position for German Industry in
renewable energy technologies” [18].

- Reducing and eliminating the risks and
hazards of atomic power.

2.3 Implementation and Progress

2.3.1 Renewable Bonanza

The results of more than a decade of
implementation is indeed impressive especially in
the area of development of renewable power
supply (Fig. 1). The renewable installed capacity
has risen from around 6 % in 2000 reached to
28% in 2014 and finally more than one third as of
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the beginning of 2016. It has even reached to a
point that, on one single day in the early summer
of 2016, renewables were able to supply all of
power demand of Germany for the first time,
making a milestone in the history of
“Energiewende” [19]. Out of the renewables,
wind and Solar PV have been the two essential
pillars of the Energy Transition. They have also
been the winners of the technological
competition that was intended and incentivized
by the Renewable Energy Act. Underlying this
fact is the enormous decline in the costs of these
technologies in the last two decades: ~55 % in
wind and nearly 100% in PV systems costs [20].

2.3.2 Social-economic changes

2.3.2.1 Community interest and public support

The model from the beginning made onshore
wind projects economically feasible. Moreover,
the economic success of German turbine
producers (like Enercon, Husumer, Tacke etc.)
boosted the fast wind development. To overcome
initial unviability of Solar-PV, on the other hand,
the government introduced a “1000 PV roof
programme”, which attracted huge interest [23].
Consequently, especially after 2006, small-scale
solar-PV systems were deployed by citizens;
large-scale roof and ground-mounted systems
were mainly installed by farmers and centralized
systems were developed by investor-project
developers. Between 2009 and 2014, high citizen
and community interest [24], policy support and
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decreasing technology costs enabled much
faster (higher-than-expected) growth of PV-
systems (from 6.660 MW to 34.900 MW installed
capacity).

It can safely be said that the majority of German
People have supported the Energiewende [25].
Political parties have has also been behind the
policy, some firmly, some less so, or
halfheartedly at different periods. For a very
comprehensive analysis of the standings of
political parties over time, see [26].

2.3.2.2 “Democratization” of power generation

It is observable that the renewables revolution
has not only greatly strengthened small and mid-
size businesses, but also empowered local
communities and citizens to generate their own
renewable energy in a distributed and diverse
way. The implementation of Energiewende has
clearly supported, in practice, community
ownership and thereby reducing NIMBYism (“Not
in My Back Yard” syndrome) and increasing level
of acceptance for renewable energies. In most
countries, the energy sector has long been in the
hands of large corporations because electricity
came from large central power stations.
Renewables offer an opportunity, therefore, to
switch to a large number of smaller generators,
and this distributed approach offers an
opportunity for citizens and communities to get
involved. Germany has a high level of citizen
involvement in Energiewende.
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It is estimated that “energy cooperatives” and
community-owned renewables projects had
leveraged more than 1.3 billion euros in
investments from more than 130,000 private
citizens in 2013, more than 90 percent of
Germany’s energy cooperatives (which number
almost 1000) have already set up solar arrays,
and a single share in such cooperatives costs
less than 500 euros, in two thirds of the
cooperatives with the minimum amount being
less than 100 euros. One can easily observe that
the attractive investment opportunity was
obviously seized by hundreds of citizens’
initiatives and cooperatives, and made them
small entrepreneurs [27], nearly one third located
only in Baveria (Table 1).

Table 1. Ownerships of Renewables in 2012.
Total Installed Capacity 73 GW [28]

Ownership Ratio (%)
Citizen and cooperatives 47
Institutional and strategic 41
investors

Energy suppliers 12

Total 100%

From an industrial policy point of view, Solar-PV
has actually developed into an industrial success
story internationally, as total sales of the industry
grew in 8 years (2000-2008) from 201 million
Euro to 7 billion Euros. Exports have reached to
5 billion Euros.

2.3.2.3 Impact on big utilities

In the early phases of the transition, big utilities
strongly opposed the renewable energy and
lobbied against. Although this opposition was
often interpreted as unwillingness to cope with
new technologies, it was mainly driven by
technical and economic reasons. But realizing
that the ‘Zeitgeist' would not allow them to
reverse these policies, utility companies changed
their strategies and started investing. However, it
was slow and late: already sinking profits and
dividends made them to separate renewable side
of the business to better prospects and to focus
on new renewable projects [29]. The biggest of
the four, Eon for example announced its spin-off
plans in 2014, when it has declared a record 3.2
Bio € in losses. RWE has also announced its first
‘loss’ since its history. The wholesale price has
been so low that lay-offs and capacity closures of
power plants were direct effects. Utilities argued
that the dire situation was caused by “too fast
Energiewende”. In short, the existing energy
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system has become unworkable overtime and
currently the ‘big four’ (utilities) have actually
been forced to technological as well as
commercial changes for which they had been
caught unprepared [30].

Furthermore, given their strategic importance for
the economy, utilities were not allowed to phase
out plants that hurt their balance sheets, in order
to deliver back-up power for times of no sunshine
and low wind. The increased dependence on
intermittent sources of power, the complex
balancing tasks, the legal requirements for non-
discriminatory energy grid access and the small
profit ~margins made the operation of
transmission grids increasingly unattractive for
utilities. Coupled with the early nuclear phase out
and its tremendous decommissioning costs, this
once-powerful industry was pushed to the brink
of dissolution [15].

2.3.2.4 Employment effect

Regarding employment it is observable that
(Table 2);

- The majority of Jobs is in PV and wind
sectors.

- Although the majority is in investments,
operation and maintenance services are
growing.

- Exports has a significant contribution in
employment  creation in  renewable
electricity- generating technologies (around
40-45 percent).

- The overwhelming majority of the
employment is highly skilled (university
degree possessors

- Much higher than the national average of
industrial work force).

- The most important trend however is that,
starting from 2012, the number of jobs has
started to decline, the renewable
employment reached its peak (~380.000)
in 2011, then declined a bit (around
350.000 in 2016).

Employment in PV Sector dropped to (by the end
of 2014) just 38.300 from more than 100.000 in
2012 [32], mostly triggered or caused by the
bankruptcies during 2011 and 2012 (that took
place in about six months period involving 6
companies). Main reason was fierce international
competition from Chinese low-cost panel
producers. The increase in wind sector has
continued in the meantime. But overall the slight
decline has continued.

60



Uyanik; BJECC, 7(1): 56-68, 2017; Article no.BJECC.2017.005

Table 2. Employment created by wind energy and sola  r PV, 2010 — 2012 [31]

Investment related Jobs related to Total jobs
jobs maintenance and
operation

2011 2012 2011 2012 2011 2012
wind 98,600 19,300 117,900
- onshore 82,600 81,300 18,500 18,600 101.100 99,900
- offshore 17,300 700 18,000
Solar PV 103,300 78,900 7,600 8,900 110,900 87,800
Total renewable 242,000 227,100 75,800 80,700 381,6000 377,8000
energies
Total Share of wind 34 43 24 24 26 31
(per cent)
Total Share of Solar 43 35 10 11 29 23

PV (per cent)

* Includes also jobs created by fuel supply activities (biogas, biomass, biofuel), as well as related jobs in public
institutions (R&D, administration)

2.3.3 Emissions-climate protection commit-
ments

Regarding GHG emissions, it seems that some
decreases have been achieved: by the end of
2015, 27 percent lower than 1990 levels. It can
also be easily argued that if we look at simply
directly avoided CO, emissions (between 2005
and 2012) the amount has more than doubled
from 23 million to 56 million [33]. In other words,
owing to renewable generation (basically wind
and solar), around 11 percent of electricity-
related CO, emissions could be prevented for the
above-mentioned period. However, if we look at
the overall picture of total amount of emissions
(especially  electricity  generation related
amounts), the picture is not that clear and the
decreases are very slight, especially after the
intensive start of Energiewende measures as of
2005.The total amounts have decreased 14%
since 2001, and only around 9% since 2005.

Energy-generation related emissions have been
reduced by only 6% since 2001 (Figs. 2 and 3).

As it can be seen from the Fig. 4, emissions
increased from 2011 through 2013 owing to
bullish increase in coal-based generation,
basically due to market advantage of coal,
ongoing nuclear phase-out, the intermittent
nature of renewables and weather factors. The
fact that lignite-based generation reached to an
all-time high in 2013 also points to that result
[14]. In terms of climate targets, of course this
last development was not a desirable outcome.
Therefore, to keep the commitments and targets,
a review was made by the government in July
2015. To cut an additional 22 million tonnes of
CO, emissions by 2020, the most important
measure (alongside the efficiency gains etc.) was
introducing “capacity reserve™ 2.7 GW of
installed lignite power-plant capacity are to be
gradually shifted into capacity reserve in 2015
and closed down totally by 2019 [34].
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Fig. 2. Total GHG Emissions Amount Germany, data ag  gregated from [21,22]

61



Uyanik; BJECC, 7(1): 56-68, 2017; Article no.BJECC.2017.005

Index Based (Year2001=100)

57,8

R

' 85,0
4.2 9261928

~ 950 R
E 90,2
< ag4|
: 50 s RN
=
£ a0

80,0

75.0

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Fig. 3. Total GHG Emissions of Germany, data aggreg

104.8

Years

ated from [21,22]

Index Based (Year 2001=100)

106,0
104,0
1020
100,0
88,0
96,0

100,0/ 100 3

84,0

Inde x (%)

82,0

50,0

&a,0

84,0

2001 2002 2003 2004 2005 2008 2007 2002 2008 2010 2011 2012 2013 2014

Fig. 4. Energy Generation Related GHG Emissions of

Considering the already low and still decreasing
wholesale electricity prices (Fig. 5) in Germany,
one can assume that, in addition to above
development, hard coal will be less competitive
and its use in energy generation will further be
reduced overtime, from nearly 20% in 2013, to
less than 15% in 2020. As Fig. 5 implies, the
price is expected to be keep the decrease. At
some point below 20 EUR, low-priced lignite and
even nuclear plants of the major power
generation actors will be shut down [35], which in
turn reduces the back-up capacity of the grid, to
fill the gap created by renewables. As a policy, it
should be noted that the German Government
has already decided to phase out the German
nuclear power plants (eight out of seventeen of
them already offline) by 2022. One of the aims of
the Energiewende, therefore is already firmly
planned to be successfully implemented by then.
[36]. Besides above issues, Rintamaki et. Al.
[37], also reports, under current energy market
conditions renewable energy generation may
increase or decrease volatility of energy price.

Years

Germany, data aggregated from [21,22]

The Economist (2017) argues firmly on the other
hand that the more RES is deployed, the more it
lowers the price of power [38].

3. THE RESULTS AND ‘ISSUE’ AREAS

3.1 The 'Cost' Effect (of Fast Renewable
Deployment)

Average industrial prices in Germany now, at
roughly 9 ct/kwh, are twice those in US. Being
around 14 eurocents per kWh in 2000, the price
for households has risen to 29 eurocents in 2014
(6.24 cent of which being the EEG surcharge).
Thus the price has risen nominally by 68%, and
in real terms by 34% [39]. This has been
alarming news to the industry and political circles
too. As a matter of fact, the industry has grown
too concerned about its competitiveness due to
high cost of energy despite generous rebates it
receives (around 1600 big companies are
exempted from EEG surcharge or levy).
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As the economic newspaper Handelsblatt, [40]
reported, the total cost of green energy
transformation has increased to 28 billion Euros
annually (from its earlier levels of 20, 22 and 24
billions). That means € 270 additional surcharge
due to renewable support for each household bill
annually (currently € 0.0624 per kWh).

Furthermore, it is also known economically that a
low elasticity of electricity demand put an above-
average burden on the lowest income levels of
society. That has caused concern and even
triggered the debates of “energy or electricity
poverty”. In fact, it is reported that the utilities
sent 6.3 million dunning letters for delayed bills
and disconnected more than 350 thousand
households from the grid network for non-
payment [15]. It was therefore by 2014, high time
to review this subsidy scheme and gradually end
in near future [41]. Via another legal shake-up in
2016, which was prompted by rising bills as well
as grid capacity concerns and EU pressure
towards more market based approach of
supporting renewables, the Government decided
to cap the renewable development and to
replace FiTs with competitive auctions [42,43].

Starting from 2014, with the gradual effect of
legal changes aiming at reducing the speed of
Energiewende, the investment into renewables
has already decreased its pace. Therefore, in
2015 contrary to global trends, significantly less
investment was made in renewables: in amount
of 8.5 billion USD which is 47% less than in
2014. The reason was given as policy
uncertainties and changes [29].

& 5

® S N
& S S S

YEARS

market, data aggregated from [21,22]

3.2 Decentralized Networks with
“Prosumers” and Security of Supply:
“Grid Effect”

As explained above, renewable pace was so
rapid that the capacity reached beyond what had
been expected. Due to lack of adequate planning
investments in grid expansion lag behind
requirements. Therefore, in order to safeguard
the energy system, currently there seems to be
two energy systems in parallel and increasingly
interacting each other : a base-load, centralized,
fossil fuel-based system; and an intermittent,
decentralized and renewable system. As a back-
up to renewables, the government has decided
to support efficient new coal fired power stations.
Due to unexpectedly high generation from
renewable sources, Germany sometimes
produces much more electricity than it consumes
[18].

Because of renewable obligations, the principle
of locating generation close by the customer can
no longer be maintained. Furthermore, volatile
renewable generation leads unpredictability. Grid
analyses therefore give signals that electricity
security might be threatened in the future. Mainly
for this reason, it was decided to develop
national grid development plans, which show
how and where to modify the electricity
transmission  system. For example, a
superhighway transmission line (north — south)
needs to be constructed underground. The
relevant operator company already announced
an 80% increase of transmission fees mainly due
to this investment [44].
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Until now, ‘System Average Interruption Duration
Index’ (SAIDI) shows that electricity supply
security has been at a constantly high level
during the past years. The unplanned downtime
was about 15 minutes between 2008 and 2014:
which is quite safe indeed. However, to make a
reliable statement about the level of supply
security, one should also consider other
indicators like the number of redispatch actions,
or net capacity reserve to ensure grid stability.
Regarding redispatch actions, they have
considerably increased recently. The current
German SAIDI level and the increasing required
number of actions to stabilize the grid thus
indicate that although the rising share of
fluctuating renewable energy has not triggered a
negative trend on supply security, it has become
at the same time more challenging and costly to
ensure and maintain this high level of supply
security [34].

Regarding the energy security, another study
looking at the issue from diversity aspect, has
also concluded that Energiewende increased
neither energy security nor import dependence,
thus no considerable effect [45]. As a matter of
fact, the Country still have a considerable
reserve margin with traditional conventional coal
and gas plants.

and
“Socio-

3.3 Reversing Democratization
Community Involvement?
political Effect”

We have argued above that from socio-economic
viewpoint, the least emphasized but a surprising
side effect result of the Energiewende has been
democratization of energy supply. In fact, as of
2013, 51% of renewable capacity is owned by
citizens, farmers and cooperatives. Communities
have generally profited from this development via
receiving leases or shares from profits of FiTs.
One can thus argue that through investments
and ownerships, the communities have had a
chance in determining the future of electricity
provision. As Suhlsen noted [46], the renewable
sector is no longer a niche but it is incorporated
in German energy system. On the other hand,
because of the recent legal and regulatory
changes there are signs that these achievements
may be set to a reserve course. Renewable
employment has already reduced. In the future,
less percentage ownership of communities and
citizens is expected due to the fact that they may
not be able to compete (because of auctioning
and caps) with big corporations and institutional
investors. In the words of Morris [47] “German

Uyanik; BJECC, 7(1): 56-68, 2017; Article no.BJECC.2017.005

government policies since 2014 are pushing
back community energy proponents who got the
Energiewende started and preventing the
grassroots movement from remaining involved”.
This needs to be seen in the coming years.

3.4 Evaluation: The Balance Sheet

In evaluation of the achievements, we compare
the actual results with the proclaimed aims.

- From renewable deployment, sustainability
and supply security point of view; until
2014, there has been a boom in renewable
installations, since then, a slow-down in
investment and even capping was
introduced. It may still be concluded that it
is very much on track: nearly 40% by 2016.
However, as for the emissions although,
one may expect a significant reduction as
a result of the above achievement, there is
actually not a considerable decrease.
Despite renewable increase, coal was
needed as a back-up power, which actually
temporarily increased emissions, and gave
the Energiewende a “credibility problem”
[42]. Without further action, it is likely that
decrease of 40 % target by 2020 will be
missed (underachievement).

- One outcome to be drawn from the fast
renewable deployment is that technological
impact of changes had not been
anticipated: the effect of intermittent and
fluctuating renewable feed on the grid. Grid
expansion has been the bottleneck holding
back the Energiewende. While it can
generally be said that grid stability was
manageable, huge new investment is
needed to connect the renewables, safely
manage their output and to cope with
increasingly ‘decentral’ generation. In
short, the necessary extension of
transmission system could become the
Achilles’s heel of the country’'s energy
transformation [14]. As an ultimate
solution, large scale electricity storage
system must be developed for a full
transition to renewables in the long run.

- Regarding the prices (i.e. evaluation of
affordability and competitiveness), one can
see that transformation is coming with a
considerable cost especially to households
in addition to hurting the backbone of the
industry (a clear underachievement and
negative impact). This outcome is one of
the reasons forcing government to make
policy revisions to slow down the pace.
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Thus, it can be foreseen that even the cost
of investment in renewable technologies
drastically reduced, due to the increased
grid fees and intermittency problem end-
user prices may not decrease as desired.

- One social structure impact is less touched
upon but has been very interesting and
seems to have more tangible effects:
democratization of energy supply with
increased community and citizen
involvement  in stake-holding and
entrepreneurship. This development
contributes to breaking the power of
oligopolistic big corporations and the
witnessing the emergence of “prosumer” in
newly evolving distributed generation
system. This has been one of the most
important but less studied aspects of
transition with its accompanying long-term
economic implications in social structure.
However, recent legal changes-revisions
may actually limit this effect in future. As
for the employment, Energiewende has not
actually been a job creation machine, as its
proponents had advocated.

- One symbolically important result is that
‘Energiewende’ is now an English or even
a global term, a trademark, designating
Germany as the pioneer of energy system
transformation [48]. Internationally, it has
received much attention: so far more than
100 countries around the world have — to
differing extents — introduced renewable
support systems, mainly based on FiTs
system, following the German example
[25]. The renewable technology and
services exports of Germany, as in other
high-tech  products, have reached
significant levels, barring however, the
solar industry fallout.

4. CONCLUSION

As a big energy transformation, it is not all going
smoothly in Energiewende: The policy had to be
revised several times and still needs fine-tuning.
At this juncture of history, the scorecard is
certainly a mixed one. Judgements mostly
depend on where one stand politically and what
kind of socio-economic views one has.
Proponents and critics point out different areas,
results and dimensions for emphasis. Although,
on the one hand there is a high level of
acceptance about the general concept and goals
of Energiewende, on the other hand the essential
components of the policy, the specific route and
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investments to reach the long-term targets, are
currently under intense discussion and criticism.

The Energiewende is far from reaching its
ambitious targets, as some of these aims are
actually irreconcilable with each other. Reaching
emission targets with simultaneously addressing
affordability, sustainability, competitiveness of
industry and social fairness concerns together
with market efficiency and safe and secure
energy supply principles is going to be the main
socio-economic policy agenda item in the coming
decades. Especially dealing with the new type of
stakeholder “prosumer” and reconciling new
decentralized and distributed generation system
with the aims of transformation (affordable,
clean, safe-secure energy) in the long run with
the right mix of trade-off options will be the main
challenge.

In short, the implementation of policies has not
been free from conflicts, hot public and political
discussions, leading to the fact that the country is
actually in search of a balanced approach. It will
ultimately be judged by whether and how far it
succeeds in organizing the sustainability of the
energy supply. What is obvious though is as an
“intergenerational social contract”, it needs more
coherent coordination of the policy at all levels of
the public organization and society. The
dimensions of the issue, therefore especially with
regard to gradual transformation of a complex
socio technical system and the challenges lie
ahead could prove even much more important
than today’s short-term question of the allocation
costs and burden-sharing.
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