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Bringing about the future of electricity, heat and mobility is a tough nut to crack. So it’s a good thing
that we have quite a few superheroes working for us: around the world, start-ups are developing
innovations to transform our energy supply and combat climate change. They are testing new
inventions and business models, designing storage units and cooling systems, and using smart devices
and smart grids. They want to transform the way we generate and consume energy – not only today,
but in the long term. But which innovations are the most promising? And which ideas will really
revolutionise the energy sector?
‘Start Up Energy Transition’ (SET) is a global platform for energy transition innovation. It was
launched at the initiative of the German Energy Agency (dena) and receives funding from the Federal
Ministry for Economic Affairs and Energy.
This year again, start-ups are competing for the best ideas as part of the annual SET Awards. A total
of 18 ideas in six categories have made it to the final round of the competition. This year’s finalists
come from 13 different countries, and include Coolar UG, Motion Tag and Skeleton Technologies
from Germany.
Coolar cooling systems uses heat to run refrigerators for medical supplies in regions where there is no
regular electricity supply. Motion Tag has developed a virtual ticket for public transport that can be
used across different cities. This means that if you visit a new city, you no longer have to familiarise
yourself with the local fares. Skeleton Technologies produces ultra-capacitors – an energy storage
solution with an extremely long lifetime – for industrial use.
A list of all of the finalists and their projects can be found here.

An overwhelming response from innovators
Once again, the competition has met with a strong response this year. More than 400 start-ups from
around the world submitted their projects, with most of the projects coming from Germany, India,
the US and Canada.
A jury made up of leaders from the energy and climate sector has evaluated the submissions and
selected the projects for the final round of the competition by looking at the following questions:
What makes a particular idea unique? What is the start-up’s motivation for developing a particular
innovation? How likely is the idea to be used in practice?

What happens next?
On 16 April 2018, the finalists will present their projects live on stage at the SET Tech Festival.
Investors and companies from the energy sector will listen to the presentations and scrutinise the
start-ups’ ideas.
This close dialogue benefits both sides: start-ups are given the opportunity to meet investors and
business angels, whilst established companies can expand their cooperation with the start-up scene,
receiving new input and creative ideas. This may even lead to new cooperation projects being
launched between the two sides.
The winners of the 2018 competition will be decided on 17 April 2018 and receive their awards during

the evening ceremony held as part of the 2018 Berlin Energy Transition Dialogue (BETD).
This year’s competition is supported by Canada – which serves as the partner country for the event –
and the Federal Ministry for Economic Affairs and Energy. More than 100 partners from the worlds of
politics, business, science and NGOs are part of the initiative.

FURTHER INFORMATION
About Start Up Energy Transition
List of the 18 finalists for the 2018 SET Award
Start Up Energy Transition Tech Festival 2018
Press release by dena

Employment continues to grow in the renewables
sector
In 2016, 338,600 people worked in the renewable energy sector in Germany. That
is 10,000 more than in the previous year. Wind power accounted for most of the
new jobs.
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Employment in the renewables sector continues to grow: in 2016, 338,600 people worked in
renewable energy in Germany. That is 10,000 more than in the previous year and and a threefold
increase since the year 2000, when only 106,700 people worked in the renewables sector. These
figures are based on a study commissioned by the Federal Ministry for Economic Affairs and Energy

on the key economic indicators of energy supply. The study can be downloaded here (in German
only).

Wind power is driving job creation
With 160,200 jobs, almost half of the people who work in the renewables sector work in wind power.
Onshore and offshore wind power account for 133,000 and 27,200 jobs respectively. Some 105,600
people work in the biomass sector, and 45,200 in solar energy.
The study covers not only persons who are directly involved in operating and maintaining renewable
energy installations, but also the employees working for companies that produce renewables
installations or components such as wind turbine blades.

The energy sector is undergoing fundamental structural change
The study shows that the number of employees working in key areas of the energy sector such as
energy supply and trading has remained relatively stable over the last few years. At the same time, the
structural change caused by the energy transition also becomes clear: Germany is moving away from
conventional sources of energy – such as hard coal – and towards renewables.
Whilst in the year 2000, more than 100,000 people worked in the hard coal sector, this number fell to
around 100,000 in 2016.
Some sources of renewable energy, for example photovoltaics, are also undergoing structural change:
the number of employees working in this sector peaked in 2011 (at 150,000), but has since fallen to
around a third of this figure. This is because competition in this sector has become a lot fiercer over
the years, with most of photovoltaics installations now being produced outside Germany. In contrast
to this, jobs in wind power have continued to grow over the last few years: since 2011, almost 100,000
new jobs have been created in this sector.

Economic impact of the energy sector
The study is based on data from publications issued by the Federal Statistical Office, particularly on
conventional energy sources, and on the Federal Ministry for Economic Affairs and Energy’s own
calculations and estimates, particularly on renewable energy. The study not only looks at employment
figures, but also analyses the overall economic impact that the energy sector has by looking at
production output, investment and jobs. Renewable and conventional sources of energy are equally
taken into account.

Low-cost energy supply for refugee camps to cover
basic energy needs
A growing number of people are living in refugee camps. If they have access to
electricity at all, it’s often generated by inefficient and polluting diesel

generators. Renewables would help save a great deal of money that could be used
to help refugees in more effective ways.
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Refugee camps in crisis areas depend on energy for powering the public infrastructure (including
medical facilities), refugee households (for cooking, washing, heating), and for the needs of small
enterprises. An average camp hosting around 20,000 people needs up to 20 megawatt hours of energy
per day. This is roughly the same amount as is used by the energy-related infrastructure of a small
town. Most refugee camps, however, are located in remote areas at the periphery of their country,
and are not connected to the local grid. This is why virtually of the electricity used in camps like these
– if there is any electricity at all – comes from expensive and environmentally harmful diesel
generators. And these camps tend to operate for a long time, with the average one closing after 17
years, and some a lot longer.

Save on electricity bills and spend money more wisely
There are much more efficient, sustainable and cost-effective ways of powering up refugee camps. A
study commissioned by the UN Refugee Agency (UNHCR) has found that some 323 million US dollars
could be saved in fuel costs, simply by replacing inefficient cooking stoves with better ones and by
switching to solar lamps. This money could then be used for other humanitarian purposes, notably to
improve the lives of the people living in refugee camps. As an added benefit to this, these measures
would also cut carbon emissions by some 7 million tonnes.
This is why the UNHCR and Chatham House have formed a joint initiative to promote a sustainable
energy supply for refugee camps, which is to be based upon a high share of renewables in the energy
mix and energy efficiency standards twice as high as the current ones. Very often, the geography of
the camps is favourable to renewables, with many camps located in sunny areas where hybrid
installations (PV installations with back-up diesel generators) are the method of choice for electricity
generation.

A fresh campaign for renewables in refugee camps
In mid-January, representatives of UNHCR, UNITAR, the UN Foundation, the International
Organization for Migrants (IOM) and of GIZ came together in Berlin for an international conference
that took place under the motto “Energy for Displaced People: A Global Plan of Action for
Sustainable Energy Solutions in Situations of Displacement”. Participants had set themselves the task
of preparing a strategic plan for action as to how the various challenges, ranging from cooking to
recharging mobile phones to setting up much bigger electricity installations, could be addressed. A
number of small working groups were established at the conference. They now have until June 2018
to draft a roadmap complete with specific projects and timelines.

Energy Export Initiative supports quest for energy solutions
The Federal Ministry for Economic Affairs and Energy supports the initiative for sustainable energy
solutions for displaced people as part of its Energy Export Initiative. The ministry has had the energy
needs of refugee camps analysed and fields for action outlined (click here to read the study; in
German only). Furthermore, 65 German companies capable of delivering suitable energy solutions for
refugee camps have been identified. This was done in response to work conducted by GIZ, which
showed that there already are technical solutions that are both reliable and economically viable and
which could be used in refugee camps. These include battery storage containers, distributed water
and electricity stations, mobile solar installations, and solar home systems solutions. These
technologies were presented by German companies at an event organised by the Ministry and
coinciding with the international conference mentioned above (for further information in German,
please click here).

FURTHER INFORMATION
Funding for the expansion of renewable energy
Dossier on renewable energy

What exactly is “grid congestion”?
Grid congestion occurs when a grid overload prevents electricity from reaching
the consumer. But why does this happen? And, even more importantly? How can
it be resolved? You’ll find the answer here.

© BMWi

This is what it’s all about: because of the energy transition, much of the electricity we use
has to be transported over long distances. Progress on grid expansion, however, is slow,
which means that the grid is often stretched to the limits. Grid congestion (a bottleneck
in the grid) is the result of this.
If you pour a small amount of water into a funnel, the exact same amount runs through it almost
immediately. But if you pour in a large amount of water, the amount running out at the lower end is
limited to how much fits through this small end. That’s not a problem if you have to wait for the
remainder to flow through. But as soon as there is someone urgently awaiting the water, there is a
problem.

When the electricity grid is like a funnel
The electricity grid is, of course, much more complicated than a funnel, but the problem is very
similar. During the cold season, the wind-powered installations in north Germany, for instance,
generate large amounts of electricity. This electricity is exactly what the industrial centres in the south
of Germany need – especially when there is little daylight, meaning that the PV installations common
in that region cannot generate much electricity. The transmission lines between north and south
Germany, however, so far lack the capacity to allow for all of this electricity to be taken from one end
of the country to the other.
Bottlenecks can be caused by renewables, but also by conventional power plants. And they occur not
only in transmission lines, but also in small regional distribution grids. What happens in all of these

cases is similar to what happens in a funnel. No matter how much you pour in on the upper end, only
a small amount will flow out of the other. But there is a major difference. A funnel doesn’t care if you
pour in a lot. The electricity grid does. An overload can damage the grid and even cause blackouts.
This is because the grid is only stable if the amount of power that is fed into the grid matches the
amount that is taken off. This is why the four German transmission systems operators (TSOs) are
under a legal obligation to intervene before a bottleneck occurs, so that Germany can rely on a secure
and stable supply of electricity.

Two types of action to serve one goal: a secure supply of electricity for all
The most important tool that is available to TSOs to prevent grid congestion is redispatch. This
involves power plants situated in front of the emerging bottleneck being shut down. Parallel to this,
power installations situated behind the bottleneck are powered up to cover the higher need for
electricity.
For this to work, power plant operators need to make certain amounts of capacity available for
redispatch. By the same token, TSOs lease a certain amount of capacity to be used in unusual
circumstances. This is called the grid reserve.
Whilst the system is working reliably, it does come at an additional cost. The companies operating the
reserve are reimbursed for this and in the event that the reserve is actually used. The overall cost was
€505 million in 2016. These costs are added to the grid charge and paid by electricity consumers.
The second tool TSOs can use is feed-in management. When a bottleneck prevents electricity from
reaching consumers, TSOs are free to temporarily disconnect renewables and CHP installations from
the grid, even though these have priority access to the grid. In most cases, this will affect wind farms.
They accounted for more than 90% of the cases in which feed-in management resulted in renewables
installations being disconnected from the grid in 2016. The operators of these installations also have a
right to compensation, which is also financed by consumers via the grid charge. In 2016, these costs
amounted to €373 million.
However, renewables installations that have been turned off are not entitled to remuneration under
the Renewable Energy Sources Act (EEG). This means that the cost for feed-in management does not
accrue in addition to EEG charges, but instead of these. Just like with redispatch, power plants
situated behind the bottleneck are powered up to make up for the electricity that would otherwise
have been generated by the renewables or CHP installations that have been switched off.

High-performance electricity highways will be the solution
Both redispatch and feed-in management are just makeshift solutions to the problem, which can only
be resolved by progress on grid expansion. The new high-performance electricity highways from
north to south Germany that are already being planned will help prevent most bottlenecks in the
future.
But even then, they won’t be entirely impossible. And that’s for a reason. Economically speaking, it
would make no sense to upgrade Germany’s entire grid system until it is able to handle the maximum
amount of electricity that can be traded. This would be too expensive and also inefficient, given that
these peaks only happen a few times per year and only for a few hours. This is why it will still be

necessary for the TSO to intervene whenever a bottleneck is impending. But this will happen much
less frequently and at a much lower cost than today. And it will be a better solution than having our
electricity system vamped up to the maximum.

FURTHER INFORMATION
Electricity market of the future
An electricity grid for the energy transition

Quote of the week
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“Sustainable climate change mitigation opens up long-term opportunities for many of our companies
serving the growing world market for climate-friendly products and processes.”
Dieter Kempf, President of the Federation of German Industries (BDI)

Germany supports energy transition in the UAE
A group of German electricity experts travelled to the United Arab Emirates (UAE)
in early March. The three-day visit took place under the German-UAE energy
partnership. The UAE wants to overhaul and optimise its energy system and
increase the share of renewables to 44 per cent by 2050 (further information in
German only).

You can subscribe to the Energy Transition
Order the international edition of the "Energiewende direkt" Newsletter here.
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