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Don't decelerate - integrate!

Despite the global renewable energy boom, numerous concerns can suddenly be heard again
in Germany: these energies, it is claimed, are too volatile, unreliable, all too costly and anyhow
too complex. In defiance of all the sceptics, however, renewable energies now produce the
major share of our electricity. They are climate-smart, cost-effective and competitive - and
therefore future-proof. And there is plenty more that they can do, but only if decision-makers
set the right frameworks and don't slow the rapid pace of their development — and if they
channel reliable, long-term investment into expanding capacity and key infrastructure such
as grids and storage solutions.

In September 2025, Germany’s Federal Ministry for Economic Affairs and Energy released a
monitoring report on the energy transition and a 10-point plan that could result in some of
the vast potential of renewables being left untapped. They assume that electricity demand
will be lower than previously predicted and are planning cuts in financial support for solar
and offshore wind. In my view, this is the wrong approach. Electricity demand will surge if the
German government is to reach its climate targets - for that will require electrification of our
cars and heating systems.

Instead of squandering the potential of renewable energies and scaling back production, every
effort should be made to integrate them efficiently into the power grid. And that means invest-
ing in storage solutions. It also means tackling the expansion of smart grids consistently at last,
and installing smart meters in homes and businesses across the board. In combination with
dynamic electricity tariffs, they can make an important contribution to balancing electricity
supply and demand by rewarding consumers for “grid-supportive behaviour” — which means
running the washing machine or charging the electric car when electricity is in plentiful supply.

There is a willingness on the part of consumers, but far too little has been done to exploit it.
My friends in Helsinki have been profiting for years from bidirectional charging of their elec-
tric cars: power from their e-vehicle batteries is fed back into the public grid when electricity
is in short supply, and owners are paid for this service. The Finnish government removed the
barriers to this long ago. A similar scheme now exists in France as well. And increasing num-
bers of e-vehicles are equipped for this. If bidirectional charging were available to German
households as well, renewable energies could be integrated far more easily and on an even
larger scale into our electricity system - for as | said, they can do much more than we thought,
if only we let them.

Yours,
Anke Herold
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“The major obstacle does
not lie in procedural law”

The law steers the way - including for
renewable energies. The legal provi-
sions - from the revised EU Renew-
able Energy Directive to planning and
approval law at federal and region-
al-state level - are among the factors
determining the pace of their expan-
sion. We spoke with Maria Deutinger
about the legal framework for the
renewables expansion, and about
barriers and opportunities for its ac-
celeration. An expert in approval
law at Stiftung Umweltenergierecht
(Foundation for Environmental Ener-
gy Law), she also talks about the often
overlooked acceleration potential af-
forded by substantive law.

Maria Deutinger, which legal provi-
sions have done most to advance re-
newables?

The legal frameworks are diverse and
complex. There are regulations at all lev-
els — from the EU to the municipalities. A
key instrument is the European Renew-
able Energy Directive, or RED for short. It
was revised extensively in 2023 in order
to further accelerate the expansion. RED
Il now sets a target of at least 42.5 per
cent renewable energy in final energy
consumption by 2030 while aiming for
45 per cent.

What was the role of the Council Reg-
ulation on an emergency intervention
to address high energy prices, which
expired at the end of June 2025?

A very important one. It was a response
to the Ukraine war and was intended
to greatly accelerate the deployment
of renewable energies, with a focus on
security of supply. For that, there were
numerous instruments that did much
to streamline permit-granting process-
es, such as exemptions from assess-
ment requirements and the modifica-
tion of species protection assessments.
For example, it was no longer possible
to refuse permission for a wind power
plant on species conservation grounds.
This is partly because it could be argued
that renewables expansion plays a cru-

cial role in fighting climate change and
therefore also, in the long term, in pro-
tecting the environment. This has made
amajor contribution to the acceleration
of renewables deployment, especially
in Germany.

RED lll is intended to embed these sim-
plifications for the long term, with a
seamless transition planned. However,
the transposition of RED lll into nation-
al law has not yet been fully completed
by most of the member states, which
is why infringement proceedings have
now been launched against 26 of them.

Why has RED Ill not yet been trans-
posed into national law in Germany?
We were firmly on track, but after the
early exit of the previous government
- the traffic-light coalition - the discon-
tinuity principle came into play. This
means that all legislative proposals that
had not yet been passed by the Bundes-
tag had to be restarted. We are now
seeing some movement here. The rules
on onshore wind power actually came
into force in August 2025 - with provi-
sions almost identical to those devel-
oped by the previous government.

Will the delays in transposing RED Il
put the brakes on renewables?

From my perspective, this will play a
less significant role than initially feared.
The simplifications under the emer-
gency regulation apply to all plants
for which applications were submitted
by the end of June 2025. As many peo-
ple were aware of this regulatory gap,
everyone who was able to submitted
an application prior to this. And the
transposition of RED Ill came around, or
rather will come around, more quickly
than expected. The major obstacle lies
elsewhere, in my view.

Where exactly?

There are numerous regulations that
can impede the construction of renew-
able energy plants, such as the legisla-
tion on species conservation, aviation
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or heritage protection. There is consid-
erable potential for acceleration here,
because many of the requirements of
these laws are formulated in very vague
terms. Take aviation, for example: the
legal position is that there must be no
risks to safety. But it does not provide a
more precise definition of when this risk
threshold is exceeded. This lack of legal
clarity makes it difficult for the author-
ities and applicants to apply the law.
Uncertainties can mean that potentially
more stringent standards are applied in
order to ensure that decisions are legal-
ly secure. This makes procedures unnec-
essarily complex and slows them down.

What could be done to prevent this?
The legislator must clarify exactly what
the authorities are required to check.
Work is already under way here. For
example, in species conservation law,
there is already a regulation on the risk
of death and injury among breeding
bird species at risk of collision around
wind energy plants, which has done
much to advance the process of stand-
ardisation. But this only applies to a
very small segment of species conser-
vation law. There is much more work
to do here - as well as a great deal of
potential.

Thank you for talking to eco@work.
The interviewer was Christiane Weihe.

Talking to eco@work:
Maria Deutinger, a lawyer at the Foundation for
Environmental Energy Law.
deutinger@stiftung-umweltenergierecht.de
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More than half

A renewable electricity system

They are now in the majority - at least, if we look at the electricity system. In 2024, renewable energies
covered almost 60 per cent of our electricity demand. There has been rapid growth in the last 10 years:
in 2014, their share was only around 26 per cent. So where do they go from here? The aim is for renew-
ables to meet 80 per cent of Germany'’s electricity demand by 2030. Is this feasible and realistic? And,
not least: what must a power system in which renewables play the lead role look like?

The future is electric. Housing, driving, the
economy —inaclimate-neutral energy sys-
tem, very little will work without electricity
from renewable sources. “If heat pumps
and electric cars become the norm, elec-

tricity demand will increase considerably.
In industry, too, the plan is for more and
more processes to switch to electricity.
This means that we will need more and
more renewable energies to replace fossil

fuels such as coal and oil," says David Ritter,
a Senior Researcher at the Oeko-Institut.
“Power generation from wind and solar
will lead the way, as they are currently the
most cost-effective options.”
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wind power is the
largest contributor to
electricity generation
in Germany.




But if there are no longer any coal-fired
power plants that can be ramped up
or down as required and renewables
— which are less easy to control - take
over instead, what will this mean for
our electricity system? “On the face of it,
it may seem a bit risky to rely on solar
and wind. After all, when it's overcast
and there’s no wind, they can’t supply
us with power. The only flexibility that
they offer is that their output can be re-
duced,’ says David Ritter, who is based in
the Oeko-Institut’s Energy and Climate
Division.”So we need to ensure flexibili-
ty in other ways so that the balance be-
tween generation and consumption is
maintained at all times. And if we look at
the options here, it no longer seems so
risky” Batteries, for one, are a key entry

point. “They already work very well and
are now available at affordable prices,”
says David Ritter. “Currently, however,
the incentives and therefore their per-
formance are focused too much on indi-
vidual optimisation and not enough on

electricity system needs.”

Smart management of electricity con-
sumption is also important. “This in-
cludes postponing electricity usage
- for example, by charging e-vehicles
overnight when overall demand for
electricity and therefore the price are
lower than in the evening.” In order to
set this in motion, variable electrici-
ty tariffs are needed, says David Ritter,
with prices varying over the course
of the day. “All suppliers should now
have these in their portfolio. However,
there is still a major lack of transparen-
cy around precisely how this works,

and this creates a lot of uncertainty for
consumers.” To support the transition
to a power system with even higher re-
newables shares, gas-fired power plants
will also be required, he says, in order to
balance out consumption peaks. In the
long term, these plants can then run
on hydrogen from renewable sources.
“However, hydrogen should only be
used if other power generation technol-
ogy options have been exhausted, due
to the very high costs and major energy
losses associated with its production.”

Another important step, from David
Ritter's perspective, is to rethink the
existing design of the electricity mar-
ket and establish new frameworks so
that supply and demand are aligned as
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efficiently as possible and investment
in production and flexibility options is
guaranteed. “Renewable energies have
become the most affordable power
generation technology. The task now
is to ensure a reliable and stable power
supply, which means establishing con-
trollable capacities such as storage facil-
ities and load management, with active
steering of energy consumption.” And
anotherimportant point: renewable en-
ergies should manage without govern-
ment subsidies for the most part and
be financed mainly via the electricity
market. “A key issue here is whether the
merit order will still work in a renewable
electricity system."The merit order is the
pricing mechanism in the German elec-
tricity market. It determines the order
in which power plants feed their elec-
tricity into the grid - the supplier with
the lowest marginal costs is added first,
with other power plants following until
electricity demand is met. The price is
then determined according to the last
power plant to be brought online and
hence by the most expensive form of
generation.

The Oeko-Institut’s study on “Future-
proof electricity market design for Ger-
many” shows that the existing market
design and the merit order concept also
work for renewable energies, but the
design can be improved. “A key point is
how flexibilities can be incentivised to
support the system. For example, flex-
ibility options in households are cur-
rently used solely to optimise their own
consumption — which mainly means
photovoltaic battery systems, charging
stations for electric vehicles and heat
pumps. But that is too short-sighted,”
says David Ritter. The flexibilities should
be aligned with the needs of the elec-
tricity market and power grids, he says:
“This can work with dynamic electric-
ity tariffs so that when there is a plen-
tiful supply of renewables-generated
electricity, low prices are passed on to

final consumers. It can also work with
time-variable grid charges that are
based on network load”

The project team also discussed options
for ensuring adequate funding for re-
newable energies in future. “Contracts
for Difference - abbreviated to CfDs -
could be a key mechanism here. They
guarantee a fixed price for generated
electricity. If the generator receives less
than this fixed price in the market, the
consumer pays the difference; if the
generator receives more, the surplus
goes to the consumer.”

In a project for the German Environment
Agency (UBA), which will run until 2026,
the Oeko-Institut and the Stiftung Um-
weltenergierecht (Foundation for Envi-
ronmental Energy Law) are exploring
what can be done to accelerate the ex-
pansion of renewable energies, particu-
larly photovoltaics and onshore wind.
“We are identifying obstacles standing
in the way of expansion and proposing
suitable measures. One question, for ex-
ample, is how to boost ground-mount-
ed photovoltaic systems and how the
permit-granting framework for these
systems and wind energy plants can be
further developed. We are also looking
at ways to speed up the designation of
sites for wind energy.”’

Within the project framework, a paper
entitled “Distribution of the Grid Costs
of the Energy Transition” looks at how
these costs can be shared more equi-
tably. “The starting point is a decision
by the Federal Network Agency to re-
distribute the additional costs associ-
ated with the connection of renewable
energies to the electricity grid. There
are, currently, regional differences in
electricity grid charges. Someone liv-
ing in an area where a high proportion

of renewables is fed into the grid pays
higher grid charges. This unfair burden-
ing of electricity consumers by region is
not sustainable or compatible with an
increasing renewables share. We there-
fore analysed three options for further
developing the grid fee structure.” Grid
charges for feed-in are one possible
starting point.“This reduces the charges
but does not address regional inequali-
ties,” says David Ritter. He is also critical
of transformation-linked grid charges,
which ease the burden on regions with
a high proportion of renewable ener-
gies. “The underlying procedure would
likely be too complex.” The researchers
therefore conclude that uniform na-
tional grid charges are required.

On behalf of Elektrizitatswerke Schénau,
a municipal electric utility, experts from
the Oeko-Institut also looked in de-
tail at the expansion of wind energy in
Baden-Wiirttemberg and how it can be
accelerated. “In Baden-Wiirttemberg,
the photovoltaics share is growing, but
wind energy expansion has stalled for
the last five years. We investigated the
reasons for this and explored ways of
overcoming barriers.” The project team
carried out a data and literature analysis
and surveyed wind energy project de-
velopers. “We found that the main fac-
tors behind the slowdown are lengthy
site identification and permit-granting
processes, high rents and rising costs.”
The researchers therefore recommend,
first and foremost, reviewing whether
designated sites can genuinely be used
for wind energy. In some cases, for ex-
ample, owners do not wish to rent out
the sites, or the commercial operation
of a wind energy plant there is simply
impossible.“These sites must, of course,
then be replaced by other sites that are
suitable! It is also important, says David
Ritter, to overhaul the auction process



for sites in Baden-Wirttemberg's state-
owned forest to simplify procedures
for regional and community projects.
“The aim is to give projects that have a
convincing strategy a chance, not only
those that promise the highest rent.”
Furthermore, from the project team'’s
perspective, there needs to be better
cooperation between the relevant au-
thorities and project developers, which
also requires better trained staff.

Although renewables are now in the
majority, numerous obstacles standing
in their way still have to be removed.
“But this will pay off because nowhere
is decarbonisation as straightforward as
it is in the electricity sector” What's im-
portant, then, is not only maintaining
the current momentum but driving it
forward. “Electrification needs to pick
up more pace in the demand sectors,
namely industry, transport and heating.
With the right frameworks in place, re-
newables are certainly up to the chal-
lenge now and in future.”

Christiane Weihe

David Ritter was already focusing on renew-
able energies while studying at the Univer-
sity of Karlsruhe — and still does so today at

the Oeko-Institut, which he joined in 2012. In

the Energy and Climate Division, he works on
expansion strategies and financing options for
renewables in the electricity sector. A graduate
in Electrical Engineering and Information Tech-
nology, he also analyses decentralised flexibility
options, among other topics.
d.ritter@oeko.de

256 billion kWh

of electricity came from renewable
energies in 2024 -

around 6 billion kWh

more than in 2023.
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Where should they go?

Sites for renewable energies

By 2032, 2 per cent of Germany’s land area -
amounting to a good 700,000 hectares — must be
designated for wind energy. By contrast, it would
take just 0.3 per cent of the Federal Republic’s land
area to meet the requirement for ground-mounted

It's enough, the researcher says. What
she means is that there are enough
sites for the expansion of wind and so-
lar energy. Enough to achieve their re-
spective targets. “With ground-mount-
ed photovoltaics, there are a great
many sites that are not affected by
major user conflicts and are perfect for
hosting solar plants - alongside rail-
way tracks or motorways, for example,”
says Dr Marion Wingenbach, a Senior
Researcher in the Oeko-Institut’s En-
ergy and Climate Division. But there
are also countless opportunities to site
photovoltaics on agricultural land. This
is revealed in the study on “Potential
sites for agriphotovoltaics’, conduct-
ed by the Oeko-Institut as part of the
EmPowerPlan project, which is funded
by the German Federal Ministry for Eco-
nomic Affairs and Energy. In the study,
the Oeko-Institut, together with the
Institute for Futures Studies and Tech-
nology Assessment (IZT) and the Reiner
Lemoine Institute, explores how the ex-
pansion of renewable energies can be
managed in a regionally just, systemi-
cally meaningful and socially compat-
ible way. “Agri-PV is a good option for
mitigating site usage conflicts with the
agricultural sector as it allows shared

the regions?

use. The PV modules are installed above
or between the cultivated areas.” In the
study, the Oeko-Institut quantified the
potential for expansion. “For example,
we found that there is high potential
in vine, fruit and vegetable growing. In
fact, systems that are installed at height
can protect the crops - from hail, for ex-
ample - at the same time. In Germany,
synergy effects such as these can be
observed across a total area of more
than 400,000 hectares” What's more,
sites with low or intermediate soil qual-
ity are particularly suitable for agri-PV.
“Here, we're talking about a potential
area of almost four million hectares.”

Siting conflicts can still arise, of
course. “On top of that, the sites are
not yet being utilised to an optimal
extent. As a rule, it is the project de-
velopers who offer landowners the
opportunity to lease their sites. It
would be much better for local au-
thorities to manage site selection,
because as things stand, what can
happen, of course, is that highly fer-
tile, high-yield land disappears under

photovoltaics (PV) by 2030. Are enough sites avail-
able? Where are they located and how can user
conflicts be addressed? And another question: how
can renewable energies be distributed fairly across

solar cells” Clear guidelines enabling
local authorities to prioritise sites for
diverse forms of use - including re-
newable energies - would therefore
make sense. “The guidelines should
include criteria for dealing with issues
such as user conflicts with agricul-
ture, proximity to a grid connection
and also the potential for dual use.”

Another key point of relevance to re-
newables expansion and site availabil-
ity is fair distribution across Germany’s
federal states and regions. What might
a regionally just, systemically mean-
ingful and socially compatible distri-
bution of renewables in Germany look
like? To facilitate debate about this
issue, the Oeko-Institut is now provid-
ing baseline data with two studies on
“Justice in renewables expansion’, also
produced within the EmPowerPlan
framework. Here, the researchers define
various aspects of justice and propose
a methodology for applying them and
addressing diverse perspectives. “Part
of this, for example, is that the expan-
sion should be evenly distributed with




regard to the available sites, that the
focus is on regions with high electricity
demand, and that the burdens on the
public are evenly spread,” Marion Win-
genbach explains. “Of course, there are
different views on what fair distribution
means. Our approach enables these
various perspectives to be captured
systematically and channelled into spa-
tial planning. It takes both technical and
social issues into account” What’s more,
using the datasets, “sites of consensus”
can be identified where the various
conceptions of justice overlap; these
should be used first for the expansion.
The project team'’s work also enables
low-conflict sites to be identified and
planning priorities to be made visible.
“In the case of wind energy, for exam-
ple, system costs and import require-
ments differ considerably according to
which distribution principle is selected
- this shows that some forms of justice
are systemically more advantageous.
With ground-mounted PV, on the other
hand, there is barely any difference, and
this offers scope to give greater weight
to aspects such as local participation or
landscape conservation.” The datasets
are publicly available and can be used
for distribution analysis.

HIGH FORESTS,
OLD INDUSTRIES

The project”Planning transition through
the transdisciplinary integration of re-
gional and socio-cultural factors in the
development of local energy transition
measures” (PlanTieFEn) explores how
energy transition measures can be im-
plemented at the regional level. For the
project, the Oeko-Institut is running
participatory planning laboratories in

three model regions in Baden-Wrt-
temberg, North Rhine-Westphalia and
Mecklenburg-Western Pomerania. “The
aim is to identify different local iden-
tities, regional planning cultures and
renewable energy potential and, on
this basis, to develop and test region-
ally adapted instruments,” says Marion
Wingenbach. “We look at how regions
would construct renewable energy
plants themselves independently of
regulatory frameworks, which specific
needs they have and how the regions
differ from each other”

The study found, for example, that
perceptions of new projects are very
strongly influenced by previous ex-
periences of transformations and that
regional identities in rural areas often
centre on landscape features. “Early
communication and participation are
also important, with consideration of
regional identity and genuine engage-
ment with opportunities for co-crea-
tion.” For example, in the Black Forest
Highlands (Hochschwarzwald) - Dr
Marion Wingenbach’s home region
- the natural and cultural landscape,
such as forested mountains and open
meadows, is highly significant. The Ruhr
region, by contrast, is characterised by
dense construction and high settle-
ment pressure, as well as an industrial
culture that has been shaped by fossil
fuels. “Here, the challenge is to inte-
grate this into a renewable future. The
regions are highly diverse, and so too
are their pathways towards renewable
energies.” PlanTieFEn is conducted in
cooperation with ILS Research gGmbH
and the Institute for Climate Protection,
Energy and Mobility (IKEM) together
with numerous stakeholders from the
planning sector and wider society and

is funded by the German Federal Minis-
try for Economic Affairs and Energy.

Countless sites for renewable energies
also exist on our rooftops and balconies.
“Solar plays a key role in this context -
around two-thirds of Germany’s photo-
voltaic capacity is installed here,”says Dr
Marion Wingenbach. At the same time,
the addition of new capacity is more
difficult to steer here, which is why sites
for ground-mounted photovoltaics are
also required. “But | am optimistic that
rooftop and balcony-mounted PV will
remain a strong contender, not least
because more and more of Germany’s
regional states are introducing a solar
energy requirement for new residential
buildings.”

Christiane Weihe

How can renewable energies be integrated into
the energy system? What is important for accep-
tance in the context of the transformation of the

energy infrastructure? And how do socio-eco-
logical factors influence the expansion of power
plants? These are just some of the questions
explored by Dr Marion Wingenbach in the Energy

and Climate Division, which she joined in 2019.

m.wingenbach@oeko.de




