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We met Brite Solar in Thessaloniki on June 7th at their headquarters. At the end of 
this interview, they invited us to visit their greenhouses, in the south of the city. 
This is where they installed their innovation: transparent solar panels that 
generate electricity and allow plants to grow with twice the yield per year. Their 
objective ? Meet growing global food demand while using less and less land for 
agriculture and without having a negative impact on the environment.

A solar panel
transparent to feed

the world in 2050 How? 'Or' What

the company?
have you got started What solution did you find?

NK: Humans invented greenhouse 
agriculture, or controlled agriculture, as 
an answer. This produces 10 times more 
yield per m2 and consumes 10 times less 
water. However, there is a penalty: 
greenhouses use 10 times more energy. 
In fact, energy represents 25 to 28% of 
the operating cost of a greenhouse, it's 
huge! Because to keep them running for 
12 months, they have to be heated or 
cooled every day of the year.

Brite Solar Nick Kanopoulos (NK): Nine years ago, 
I came back to live in Greece to tackle 
the following problem: how to feed the 
world in a sustainable way by 2050? The 
United Nations has identified a 
problem that many ignore: the world 
population will be 9.7 billion people by 
2050. In order to meet the needs, we 
must increase agricultural production 
by at least 70% of the level of. today - 
where, moreover, 700 million people 
are currently undernourished.

Greece
2009
17 employees

When we created Brite Solar, we 
believed there had to be a way to 
produce energy in a greenhouse that 
was clean and lowered operating costs. 
Solar comes naturally to mind, but 
conventional panels cannot be used 
because the material is not transparent; 
if you put it on a greenhouse, there will 
be no light, therefore impossible to 
grow plants (Editor's note: a plant 
grows thanks to photosynthesis, 
combining light, water and CO2e).

However, it is impossible to increase 
agricultural production with its current 
operation, because it represents 3/4 of 
world water consumption, and 14% of 
energy. You can't increase the water 
supply that much, otherwise no one will 
be able to drink! In addition, most of 
the energy consumed in agriculture is 
based on fossil fuels which have a 
negative impact on the environment.

We researched if there was a way to 
produce transparent solar panels. This 
is how Brite Solar was born in 2010! 
Today, the company has 17 employees 
from physics, chemistry and 
engineering.

"To feed the world
in 2050, we must increase 

agricultural production by 
at least 70% per

compared to the current level "
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Can you tell us more about your 
transparent solar panel?

measure the CO2e emissions avoided. 
For our prototype, this is the first time 
in the world that a negative imprint per 
kilogram of harvest has been made in 
agriculture! (Editor's note: more 
energy is produced than consumed)

The maximum installed power per m2 

ranges from 50 watts to 120 watts 
depending on the transparency required - it 
depends on the crops. The more light you 
need, the more transparent the panels, the 
less energy produced. We can go from 80% 
to 48% transparency. For example, for a 
blueberry greenhouse in Holland, we have 
50% transparency.

NK: Sure. We manufacture a patented 
glass which produces energy of its own. 
We invented a nanocoating (Editor's 
note: the application of a layer on a 
surface to make it more resistant) 
which absorbs ultraviolet (UV) light and 
re-emits it for photosynthesis to take 
place.

"Energy represents 25 to 28% 
of the operating cost of a 
greenhouse, it's enormous"

You are also using your 
technology for “Agri-PV”, can 
you explain what that is? A solar panel is guaranteed to last 25 years. 

Everything is recycled: both silicone and 
glass.The goal is to convert light into energy 

while letting the light pass for plants to 
grow. We can make solar panels in 
different sizes and transparencies for the 
needs of plants.

What is the advantage of installing your 
product in a greenhouse?

NK: We have another application 
which is Agri-PV (PV means 
photovoltaic): that is to say the use of 
land both for agriculture but also for 
the production of electricity via solar 
panels. . These panels are then used 
as a cover for the plants protecting 
them from snow, hail, torrential 
rains, birds that eat crops, etc.

NK: When you build a greenhouse you 
can do it with ordinary windows - it will 
cost you 8 € per m2. Or you can do it 
with our glass for 40 € per m2. 
However, our glass - with integrated 
solar panels - will produce energy that 
you can either use on site to be self-
sufficient or sell into a local electricity 
distribution network. In this case, the 
installation cost is amortized in just 5 
years. In Agri-PV, we produce electricity but 

we can also collect and store 
rainwater. Farmers can optimize 
watering according to their needs

- which is better than letting the 
crops flood when it rains too much.

In our pilot here in Greece, we are 
producing more electricity than we 
need. This is therefore used for the 
wastewater treatment plant which 
adjoins the greenhouse. This saves 
around 800 to 1000 € per month! How efficient are your solar 

panels? Can you compare it to 
the market standard?

How do you monitor the 
performance?

NK: The efficiency of our solar cells is 
22%, which means that when a ray of 
sunlight (1000 watts per m2) hits the 
glass, 22% of the solar energy 
received is converted into electricity. 
It is one of the highest yields in the 
world.

NK: We monitor in real time the 
production of electricity and what is the 
monetization of this energy according 
to the prices of the electricity market. 
We know how much money we are 
saving and

An example of Agri-PV
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How do you go about integrating 
solar panels directly into the 
glass?

“61 greenhouse manufacturers 
in Holland represent 85%

of the world market! "
NK: We use an inkjet printing 
technique, which makes it possible to 
control the very thin layers deposited 
on the glass. Concretely, we “print” 
materials over a large area. It took us a 
long time to make the material 
printable and this is also what makes 
our technology unique. We wanted 
something that wouldn't hinder the 
transparency of the glass because the 
light passing through it is very 
important for plant growth.

What are your main 
markets?

NK: The main markets we are 
currently focusing on are the 
Netherlands and the United States. 
We are also pursuing major projects 
in Egypt. We believe that Agri-PV can 
be a very important market because 
it is cheaper to install and you can 
also better optimize the water used.

This error happened because we are 
not agronomists, we understood the 
solar panel technology and power 
generation, but not completely the 
agricultural component! We focused 
on one topic, and there were two we 
needed to deal with.How flexible are you on 

manufacturing based on 
customer requirements? To give you an idea of   the potential 

of this technology, let's take the 
Mediterranean countries that 
produce grapes for wine: Portugal, 
Spain, Italy, France, Greece. Every 
year, they lose a lot of crops because 
of bad weather. Let's say they decide 
to install Agri-PV protection on 20% 
of their vineyards. If this happens, 
then the energy that this installation 
will produce will be 25% higher than 
the total energy consumed by Spain 
in one year. With only 20% of 
vineyards in 5 countries!

How do you sell your products? 
Whose ?

NK: The manufacturing is done under 
normal factory conditions and it is quite 
possible to adapt to a customer's 
requirements: if you want to increase 
the size of the glass for example, you 
just need more printers.

How do you manage
intermittency? For example, in 
winter and at night, when there is 
no sun.

NK: We sell it direct and through resellers 
in different countries. There is one 
particularity: 61 greenhouse manufacturers 
in Holland represent 85% of the world 
market! Holland is the world's largest 
greenhouse operator. It's a small country, 
but it's the second-largest food exporter 
after the United States - thanks to 
greenhouses. This earns them 100 billion 
euros each year.

NK: When you connect your power 
plant to the power grid, it can 
compensate when there is no sun. In 
the middle of the day, in summer, all 
solar panels create a lot of energy, so 
the grid reduces the energy produced 
by coal, nuclear or gas plants. In 
winter, it's just the opposite.

You started with a problem and 
then invented a solution. In the 
beginning, was Brite Solar very 
different from what it is today?

NK: Yes ! We started out with a 
different technology. But when testing 
it in a greenhouse, we realized that the 
transparency of the glass was not 
uniform. As a result, crop yield was 
negatively impacted. After discovering 
this - after 4 years! - we had to change 
the technology to get better results, 
and this is our current product.

In Greece, we work with the largest 
winemaker in the country. It has a 
total of 400 hectares. In Holland, we 
work with a 40 hectare blueberry 
producer. We talk to big apple 
growers in Poland

- the largest cultivating country in 
Europe. In the USA, we are working 
on 2 projects: one for green salad 
and the other for orchids.

Today, when our solar panels are in 
overproduction, they are used in the 
adjacent farm complex. Most of the 
time, greenhouses have many 
buildings next to them for selecting 
crops, packing, shipping, storing, 
maybe a factory, machinery, etc. In this 
case, the energy from the greenhouse 
is injected into these installations.

“If we install our glass on 
20% of the vineyards in 5 
European countries, then

we could produce 25% 
more energy than the 
energy consumed by

Spain per year. "

100 101



However, we hear a lot that 
Spain is the producer of Europe, 
what about?

change its color! Most of our 
competitors have a dark blue color 
when the glass is tinted. But a large 
glass company and architectural firms 
told us “this color is acceptable, but 
not preferable ". You may be 
wondering which color is the best in 
this case? Well it's gray.

billion dollars) to be implemented. I 
recommend you to follow this global 
competition. We will participate.

NK: This is not the case: in Spain 
greenhouses are cheap plastic and 
yields are low. Conversely, a farmer 
in Holland obtains between 80 and 
90 kg of tomatoes per m2. In Greece, 
he would get 7 kg of tomatoes. Even 
though there are 1500 hours of 
sunshine a year in Greece and 
Holland only 950 hours! However, 
there is a downside to this: The 
Netherlands has 12% higher 
electricity consumption than the EU 
average due to greenhouses.

To conclude on a positive note, 
what made you smile recently?

NK: There is a grant in Europe called " 
Green Deal " which offers 10 billion 
euros over the next 8 years. The 
objective is to develop and promote 
technologies for the environment. In 
the agricultural sector, we were the 
only company financed by Greece. It 
was a great success and a significant 
achievement since the success rate of 
the program is less than 3%!

Our first product was also blue, so we 
had to work and we did it! We are now 
the only company to have gray 
dynamic glass. This product is not yet 
in production, but we hope it will be 
next year.

You also offer a dynamic glass: 
what is it?

What are Brite Solar's priorities 
for the coming years?

NK: We want to raise funds to build a 
factory here in Greece so that we can 
produce our glass. Today, our 
production is in China, but logistically 
it's complicated! There are delays and 
little flexibility. We have to make 
panels of different sizes and 
transparencies, but we cannot do this 
in an ordinary PV plant. So we have a 
lot of limits. We are looking to raise 8.6 
million euros and we already have a 
50% commitment from the European 
Innovation Council Fund.

NK: Dynamic glass is our second 
product, intended only for buildings. 
It does not produce energy, but 
rather serves to gradually darken the 
glass like a curtain. The tint of the 
glass can range from 9% to 70% 
transparency.

For further
The documentary " Kiss the ground "on 
Netflix discusses the big issues of 
agriculture in the 21st century

"Thanks to dynamic glass, 
20% of the electricity bill

attributed to air conditioning
can be saved '

The episode " Are there too many of 
us on earth? " from the podcast So 
that nature lives

This glass saves energy: when you 
tint it even at 10%, it completely cuts 
off infrared radiation, which carries 
heat inside a living space. If you 
remove the heat, you don't need to 
use so much air conditioning in the 
summer, which requires high power 
consumption and has a negative 
impact on the environment. We 
predict that by using dynamic glass, 
you can save 20% of the electricity 
bill attributed to air conditioning.

The episode " The French and 
agriculture " from the program La Terre 
au Carré on France Inter

Is it possible to “merge” your two technologies 
for the greenhouse and the building?

What would you recommend to 
our readers? The book " Permaculture: Healing the 

earth, feeding people " by Perrine and 
Charles Hervé-GruyerNK: Technically, it's not difficult to do. But the 

decision to use this new product is up to the 
architects. Besides utility, aesthetics are a 
major factor. It may surprise you, but we 
spend a lot of time on dynamic glass in order 
to

NK: The Elon Musk Foundation in the 
United States has opened a competition 
for technologies capable of reducing 
global emissions by 40 giga tonnes of 
CO2e per year while costing less than 3% 
of global GDP (or 80.7

The episode " Regenerative 
agriculture "(Season 2, Episode 8) of 
the WWF Panda Effect podcast
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