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Rising incomes and a growing world population with an extra 1.7 billion 
people will push up the global energy demand by more than a quarter 
until 2040. Developing economies are taking the lead, primarily India. 
Whereas in 2000 Europe and the US accounted for more than 40% of 
the global energy demand and developing countries in Asia for around 
20%, these figures will be completely reversed by 2040 [1]. 
According to Bloomberg New Energy Outlook 2019, wind and solar 
photovoltaics (PV) will account for 50% of the world’s electricity gen-
erating capacity by 2050.
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According to this study, cheap 
renewable energy and batteries 
will fundamentally reshape the 

electricity system. 

Wind and solar to make up 
half of electricity supply by 2050 
Solar will rise from 2% of the world elec-
tricity generation today to 22% in 2050. 
Wind is forecast to rise from 5% to 26%. 
The study sees $13.3 trillion invested in 
new power generation assets in the next 
32 years, mainly renewables with 77%. PV 
sees a fourteen-fold increase and wind a 
six-fold increase. 
China continues to be the largest market 
for wind and solar, which together will 
grow from 8% to 48% of total generation 
by 2050. By that time, China will have 
installed 17% of all PV and a third of all 
wind power plants globally. World Energy 
Outlook 2018 states that six of the top-ten 
power companies are Chinese utilities: 
“The profound shift in energy consumption to 
Asia is felt across all fuels and technologies, 
as well as in energy investment. Asia makes 
up half of global growth in natural gas, 60% 
of the rise in wind and solar PV.[2]” Europe 
is the market with the fastest transition 
forecast: by 2040, renewables will cover 

90% of the electricity mix with wind and 
solar accounting for 80% [3]. 
In a recent announcement, Dr. Jutta Trube, 
Division Manager of VDMA Photovoltaic 
Production Equipment, stated a record 
sales growth related to manufacturers of 
solar equipment: “Last year, manufacturers 
of solar equipment recorded an 8% increase 
in sales compared with the previous year. 
The core business continued to be done in East 
Asia, where it accounted for 81% of total sales 
in the fourth quarter of 2018. The largest 
part of this business was in China (57%), 
followed by Germany with 8% and the USA 
with 7%. The strongest sales segment in the 
fourth quarter of 2018 was the cell (55%), 
followed by production equipment for thin-
film technology (30%). 
The export ratio of German photovoltaic sup-

pliers reached a record 91% between October 
and December” [4]. 
JEC talked to Panagiotis Sarris, General 
Manager Solar at Abo Wind AG, based in 
Wiesbaden, Germany. Founded in 1996, 
Abo Wind is among Europe’s leading 
developers of renewable energy projects. 
The company plans, finances, delivers 
and maintains wind farms, photovoltaic 
facilities, biogas plants and hybrid energy 
systems. 
Abo Wind employs more than 500 pro-
fessionals and operates in 16 countries, 
handling new project investments of more 
than 300 million euros annually. 
Approximately 700 wind, solar power 
and biogas plants with a total capacity of 
around 1.5 gigawatts have been commis-
sioned to date. 
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Assembling 
the photovoltaic 
plant in Malborn, 
Rhineland-
Palatinate, 
Germany in May 
2018 
©Abo Wind AG 



Photovoltaic plant in Ramstein, Rhineland-
Palatinate, Germany ©Abo Wind AG 

“ major facilities in Ulm and Stuttgart. The 
development of fuel cells and batteries is 
the main focus in Ulm. 
Here, we see a fast development mainly 
driven by electromobility, but also by 
the rising demand in photovoltaics. 
The production of batteries is expanding 
rapidly. Carbon fibre-reinforced mate-
rials are primarily used for the produc-
tion of fuel cells for cars. In a fuel cell, 

electricity is produced through the re-
action between hydrogen and oxygen, 
and water is the combustion product. It 
is a very clean, zero-emission method to 
transform hydrogen into electricity and 
a very interesting technology for the au-
tomotive sector and the mobility sector 
in general, since the capacity is much 
higher than with batteries. 
Fuel cells can be used not only to pow-

JEC Composites Magazine: : You are an 
expert in photovoltaics and thin-film solar 
modules. Could you give us an overview 
of current trends in photovoltaics and 
electrochemical energy technologies?
Michael Powalla: Working in 
the field of renewable energy sources, 
storage and distribution, we are bridging 
the gap between politics, consulting and 
technology development. We have two 
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JEC also talked with Prof. Dr.-Ing. Michael Powalla from the German 
Centre for Solar Energy and Hydrogen Research Baden-Württemberg 
(Zentrum für Sonnenenergie- und Wasserstoff-Forschung Baden-
Württemberg, ZSW), located in Ulm and Stuttgart (Germany), about 
the sector’s future outlook.

Focus

The German Mechanical Engineering 
Industry Association (VDMA) repre-
sents more than 3,200 companies in 
the medium-sized mechanical and 
plant engineering sector. With 1.3 
million employees in Germany and a 
turnover of 232 billion euros (2018), 
the sector is the largest industrial 
employer and one of the leading 
German branches of industry overall.

“ “Panagiotis Sarris: In general, we talk about two major technologies when it comes to solar electricity generation: solar thermal, 
producing electricity indirectly through heat, and photovoltaics, producing electricity directly. The major business is however in photovol-
taics. The big advantage of the technology is its flexibility in terms of capacity, used for both individual residences and utility scale power 
plants. Our understanding of the photoelectric phenomenon goes back to Albert Einstein, winning him the Nobel Prize more than 100 
years ago. With the introduction of the supportive legislation for renewable energies in the 2000s in Germany, the market for photovoltaic 
plants started to boom. The technology became more and more affordable for private households and big investors, and this was an 
incentive for the industry to further develop the technology and go into mass production [5]. With the steady reduction of costs by a factor 
of ten, the market grew worldwide. During recent years, the market has become virtually unsubsidized, as operators secure tariffs through 
auctions or sell their electricity directly to the spot market or through private power purchase agreements (PPAs). All these have led to a 
better market and system integration. The technology became mature and competition increased. Apart from China and EPAC as one of 
the fastest growing markets, as well as America, the Middle East and South Africa, we also observe interesting growth in Europe, led by 
Germany, Spain, Italy and the Netherlands. Storage remains the biggest challenge within the next years.

Panagiotis Sarris

Panagiotis Sarris is an electrical engineer, M.Sc. Following a 
career in telecoms during the 90s, he moved into the energy 
sector 17 years ago. 
Since 2006, he has worked for various international companies 
in the photovoltaic sector, in different countries around the 
world, including Germany, the UK, Greece and Turkey. 
He is currently General Manager Solar at ABO Wind AG. 

Michael Powalla

Prof. Dr.-Ing. Michael Powalla has been a member of the ZSW board 
of directors and head of the Photovoltaics Division in Stuttgart since 
2008. He deals with research and development issues along the entire 
value chain of photovoltaics, from materials research through module 
and plant technology to systems and grid integration. Since 2003, Prof. 
Powalla has also been teaching at the Karlsruhe Institute of Technology 
(KIT). In addition to being an international consultant and evaluating 

different projects, he is a member of the German Physical Society (DPG), the Materials 
Research Society, MRS  well as the European Materials Research Society (E-MRS).  



“

er cars, but also trains, ships and other 
heavy vehicles.
Japanese and Asian companies are taking 
the lead in this technology. 
Although German automotive brands 
such as Daimler have been working on 
this technology for quite some time, 
they are still reluctant to step into the 
mass market. The major advantage of 
fuel cells is the increased range they offer 
compared to batteries, however a hydro-
gen filling station infrastructure is need-
ed, which is rather costly. Therefore, this 
is still lacking in Germany. 
If you take the Mercedes-Benz GLC 
F-Cell model, for example, it integrates 
two carbon fibre-reinforced tanks with a 
capacity of 4.4 kg hydrogen. The hydro-
gen-based range is around 437 km and 
full loading takes 1.5 hours [6]. 
By the end of 2019, around 100 public 
filling stations will be installed across 
Germany [7]. There are various sectors 
where electromobility really makes 
sense. Take bus fleets or intra-city 
nursing services, for example, or major 
supplier companies. For these players, it 
could really make sense. Furthermore, 
an average person only drives about 
40 km per day. The increasing number 
of fast battery charging stations will 
make travelling longer distances with 
electric cars much more convenient 
in the future. For very long distances, 
though, cars powered by fuel cells are 
more suitable. Digitization opens up 
new opportunities to control electricity 
governance and to monitor supply and 
demand. We also do a lot of research in 
new fuel substitutes.

JEC: : How do you envisage the future of 
photovoltaics and energy storage? 
M.P.: Worldwide, we have reached an 
accumulated volume of 500 gigawatts 
in photovoltaics today. In 2018 alone, 
there was an increase of 100 gigawatts. 
This represents a growth rate of 20 to 
25% worldwide. In total, photovoltaics 
is still in its beginnings. 
Only around 10% of the overall poten-
tial has been exploited so far. 
We are much too slow in implementing 
new technologies. One major reason 
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About ZSW

ZSW was established in 1988 by the German state of Baden-Württemberg, together with uni-
versities, research institutions, and commercial firms. As a non-profit foundation, the company 
operates as a consultancy to help political decision-makers and professional associations 
implement sustainable and climate-friendly electricity, heat and fuel. They enhance the transfer 
of R&D results to market-relevant products. ZSW has been building up expertise on hydrogen 
mobility for thirty years. 

Power-to-gas-plant at the hydroelectric power 
station in Wyhlen, South Baden ©Energiedienst/Folk

A huge photovoltaic poten-
tial largely untapped lies in 
seamless building integration. 
These thin-film PV modules 
using CIGS technology on the 
façade of the ZSW building 
in Stuttgart are an attractive 
example ©ZSW

is that policy makers need to establish 
a solid framework to encourage the 
industry to invest in these new energy 
harvesting opportunities. For example, 
if you take the power-to-X technology 
– electrically-produced fuels – there are 
a variety of political barriers that pre-
vent the rapid exploitation of this in-
teresting and environmentally-friendly 
technology. ZSW developed the P2G® 
technology, a seasonal storage meth-
od that converts excess wind and solar 
power into hydrogen or methane for 
climate-friendly mobility. The goal of 
our lighthouse project, power-to-gas 
Baden-Württemberg, is to generate re-
newable hydrogen that is suitable to 
power fuel cell cars  [8].    

More information: www.zsw-bw.de/en.html
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