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Another Key Element . . . . 
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. . . . on the Way to the Energy Transition
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. . . . and to the Energy Internet in Europe
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Energy Bands are the simplest way to generate significant amounts of energy

quickly and in an environmentally friendly manner

In Germany, more than 200 TWh of electricity can be generated per year if a large portionof our highways and a portionof our 

federal roadsas well as small portionof state roads are equipped with Energy Bands.

All components and techniques involved with Energy Bands are well-established and "commodity". This means: the 

construction could begin tomorrow.  They only requires land that is in public hands ςeveryhighway or federal road in Germany 

can be equipped with them. 

However, the most significant advantage of energy bands over conventional solar parks is their ability to provide volatility 

compensationin generation and consumption. They generate energy while "running toward" or "passing by" different 

consumers with different consumption profiles. They can also "connect" the harvested wind as well as solar energies and 

possibly hydropower over distances. 
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By 2050, the shift of transport and heating to electric energy in Germany is 

estimated to require over 2,400 TWh of electricity annually - and forecasts indicate 

that this demand has an upward trend

According to scenarios presented by the FraunhoferInstitute, Germany will require approximately 2,400 TWhof electricity per 

year by 2050. To minimize dependence on foreign imports, Germany should produce at least 1,000 TWhof this electricity 

domestically.

Energy Demand by 2050 according to Scenarios from 2018 and 2019

THE CONCEPT

COMMUNITIES

FILLING STATIONS

DUBAI

GREENERY ENGINEERING

ENERGY BANDS WORLDWIDE

SPECIALIST INFORMATIONS

INDUSTRY

Old New Territory 
Energy

FINANCES

LAW

IMPLEMENTATION

PORTUGAL & LITHUANIA

ENERGY INTERNET EUROPE

LOS ANGELES & SINGAPORE

THE TEAM

CONTACT & LEGAL NOTICE

SEARCH



In order to generate 700 TWh/a electricity with wind and solar energy sources in 

Germany, about 2.5% of the country's land area, equivalent to roughly three times 

the size of the Federal State Saarland, will be needed: If the target is raised to 1,000 

TWh/a, the required land area will increase up to 11,000 km2

Whether the WWF study assumes 700 TWh/aof electricity generationwill be needed in Germany by2050 or 1,000 TWh/a as in the 

Fraunhofer study, this does not change the challenge that extremely large landareas isneeded. 

A study conductedby the WWF on renewable

electricity supply in Germany came to the 

conclusion:

A maximum of 2.5% of the state's land area is 

needed for the energy transition; with a higher 

photovoltaic share in the electricity mix, 2.0% 

of the land area is required. 

This corresponds to a range of 7,150 km2 (2%) 

to 8,950 km2 (2.5%) - i.e. an area about three 

times the size of Saarland (Saarland has 2,570 

km2).

The study was conducted in 2018 on behalf of 

the WWFand assumed the generation of 700 

TWh/a of electricity in Germany in 2050.

Accordingly, the values for 1000 TWh/a are 

likely to be significantly higher, even with 

increased efficiency of PV-modules and wind 

turbines.
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PV modules over industrial agricultural land (Agri-Photovoltaic) have the advantage that 

the public does not observethem, and farmers have additional sources of income. 

Disadvantages are: alteringthe biological environment for insects, birds, animals and 

potentiallyhindering the harvesting processpromoting monocultures. On a large scale, 

Agri-Photovoltaic is critical from a climatic point of view: If black areas appear on a large 

scale instead of bright cereal fields (albedo effect) leading to regional warming in 

Germany.

There are already several excellent concepts on how to expand photovoltaic energy

generation in Germany without the need for additional land usage by employing

impervious surfaces 
MountingPV modules between railroad tracks has the significantadvantage that there 

are thousands of kilometers of track availableand "only" the permission of Deutsche 

Bahn and the Federal Railway Authority is necessary for installation. 

Disadvantages; however, are: Pollution quickly reduces the efficiency - higher 

maintenance effort, as the system is located in the middle of traffic - heavy rainfall 

submerge the entire system for a long time - risk of being stolen.

PV modules can be installed along the highways as long as the landowners are willing 

to do so - a roll-out is accordingly only possible to a limited extent.Forested areas 

along the highway are also have to be excluded for this purpose. For some systems of 

this type, glare-shield devices must be installed for drivers. Thisconcept is a very 

valuableaddition to all others, but it can also have a negative impact on regional 

climate if implemented on a large scale due to a potential increase in the albedo 

effect..
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Covering highways with PV-panels has the great advantage of installing dark surface 

over already imperviousdark surface. 

The disadvantage is that a significantly greater construction effort is necessary in terms 

of statics, wind loads, snow loads, drainage, ventilation, lighting etc.For better 

lighting, semi-transparent PV modules can be planned, but they are less efficient. 

Despite individual disadvantages, all concepts are necessary, because the required 

amount of electricity can be generated by 2050 if all functional already used 

(preferably dark surfaces) such as noise barriers, roofs, etc. are covered with PV 

modules.

Therefore, Fraunhofer Institute ISE has developed a more flexible solution for PV 

highway canopies, which can be installed over areaswhere the course of the 

highway is straight and accordingly suitable for PV canopies. The installation is not 

on both sides of the highway, so that efficientblack PV modulescan be installed 

without significantly affecting the lighting for the vehicles below. This methode is 

also less costly in terms of statics and construction. 

In Germany, there are over 2,500 km of noise barriers with a total area of nearly 10 

million square meters. It is wise to utilize these areas, particularly since 

communities reside behind these barriers, allowing them to directly benefit from 

the generated electricity and minimizing the costs of transmission/transformation 

and storage. However, the PV modules must be mounted vertically, as facade 

photovoltaics, resulting in lower efficiency than PV modules installed at the optimal 

angle.

Copyright © byStiftung Altes Neuland GNU

Copyright © by Laermschutzplaner.de

Copyright © bywww.labor3.ch

THE CONCEPT

COMMUNITIES

FILLING STATIONS

DUBAI

GREENERY ENGINEERING

ENERGY BANDS WORLDWIDE

SPECIALIST INFORMATIONS

INDUSTRY

Old New Territory 
Energy

FINANCES

LAW

IMPLEMENTATION

PORTUGAL & LITHUANIA

ENERGY INTERNET EUROPE

LOS ANGELES & SINGAPORE

THE TEAM

CONTACT & LEGAL NOTICE

SEARCH



Additional concepts are urgently needed, that do not darken previously bright 

areas, as this can lead to regional warming on a large scale - even without CO2
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The land area for renewable energy is already at risk of becoming scarce: since 

February 2023, a wind farm with eighteen 240 m high wind turbines has been under 

construction in the "Märchenwald" (Reinhardswald) in northern Hesse - in 

comparison, installing renewable energy along federal highways is much easier.THE CONCEPT
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Accordingly, another solar energy concept has been developed: Energy Bands. 

They are another key element in the search for areas for environmentally friendly 

generation of enough renewable energy.
Energy Bands can be installed on the right and left sides of 

highways or roads, in the middle of them if there is wide 

enough free space, or even across the highways or roads. 

Compared to other conceptsalong the highways, the Energy 

Bands have several design advantages:

ÅThey are not near the ground and get dusty so easily

ÅThey have simple statics and do not require irrigation, 

snow load constructions, lighting concepts, etc.

ÅThe PV modules are mounted at the optimum angle to 

the sun and not vertically mounted as the facade PV 

installation leading to high energy yield.

ÅThey could be integerated with small wind turbines in 

case of high wind potential. 

A very significant advantage; however, is that their dark 

surfaces are placed along or over already dark surfaces (the 

roads) at a height of 5 to 7 meters, so that the albedo effect 

is negligible. 

The most important environmentally friendly aspect: Energy Bands do not darken 

previously bright surfaces as much as is the case with many large flat solar fields
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In windy areas, it should be studied whether the photovoltaic modules can also 

be supplemented with small wind turbines on and between the pylons

However, this leads to significantly more complex constructions. Therefore, the integeration of wind turbines with the Energy

Bands only makes sense in certain regions of Germany. Depending upon the region, each 1-m-diameter wind turbine can 

generate between 50 and 100 kWh/a of electricity.
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Energy Bands have three major advantages in a flexible but nationwide roll-out: 

(1) easy installation, (2) volatility compensation in generation and consumption, 

and (3) only the public sector stakeholders are involved in terms of land use.

They are extremely easy to install: All 
components for them are available, 

nothing has to be developed or researched 

They are located exclusively on public 
land: no approvalfrom private property

owners is required

They run from place to place and can 
thus balance out volatility: in both 

generation and consumption

Volatile 
Erzeugung

Power generation

Energy consumption
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Roads always leadtowards consumers - and Energy Bands with them also! In this way, generated energy is delivereddirectly to the 

consumer, or every consumer they pass by is potentially also a recipient of energy - with different load profiles, so that volatility is 

balanced on the consumption side. The surpluses of energy can be stored in batteries or pumped hydroelectric energy storage systems 

or consumed by electrolysers to produce hydrogen.

In addition, Energy Bands could connect different energy sources with each other, namely wind power plants with Energy Bands and 

thus, create maximum volatility compensation in generation. The Energy Bands pass regionally through different areas with different 

weather conditions, leading to volatility compensation in the electricity generation.

Stadt

Balancingbetweencommunities: 
whenit rainsin Düsseldorf . . .

. . . and the sunshinesin 
the Rhine-Main region

Energy from
Photovoltaics

Hydropower
Wind power

The greatest advantage of Energy Bands: Distribution takes place during generation

Industrial company
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The most important lever for volatility compensation: regional solar energy should be 

combined with wind power plants. The principle corresponds to the German north-

south power line, where the focus is on wind energy in the north and solar energy in 

the south 

But on a small scale and with the advantage that the small mini power lines can be constructedindependently from each other 

anywhere in Germany: a large closed infrastructure project is not needed, but it can be approached decentrallyin small steps.

Existing as well as already approved wind farms have already sold their capacity for years. In this respect, this form of volatility 

compensationisonly expected in later phases of the development of German Energy Bands.
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Energy Bands run through a wide variety of weather conditions and, accordingly, can 

often provide an excellent volatility balancing between wind and solar energy when 

the Energy Bands are connected to the wind farms

https://asr.copernicus.org/articles/16/119/2019/

Copyright © byasr.copernicus.org + Jazz - istockphoto.com
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Energy Bands run along roads and thus automatically pass by a wide variety of 

consumers with different load profiles 

During the planning of Energy Bands, it is necessary to investigatewhich consumers along the roads could be the potential users. The 

more diverse the load profiles, the more successful the volatility compensation.
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907

Energy Bands can be installed quickly and easily on German roads - equipped with 

bifacial PV modules (efficiency approx. 25%), they can produce over 200 TWh of 

electricity per annum

Approx. 200 TWh/a representa considerable

amountof electricity. For comparison: The 

three German nuclear power plants which 

are still in operation in 2022 will each 

produce between 11 and 12 TWh/a, in total 

34.5 TWh/a. 

Forabout201 TWh/a, another14 nuclear

power plants of thissizewouldbeneeded. 

Anothercomparison: The ThreeGorges Dam 

in China is the largestdamand hydroelectric

power plant in the world. However, it only 

produces a total energyof 84.7 TWh per 

year.
Copyright © by Handelsblatt.de Copyright © by wangxianguo- 123rf.com

energygeneration 
per km (GWh/a)

Generated energy
(TWh/a)

Highways 5,2 13.200 80% 10.560 54,8

Federal roads 4,9 37.800 65% 24.570 119,7

Country roads 3,1 86.900 10% 8.690 26,6

Highwaybridges 0,6 1.200 98% 1.176 0,7

length with PV 
integerated (km)

44. 996 915 201Totals

total length 
(km)

share with PV PV area 
(km2)

Street map

248,2

543,2

123,4

1,8
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