
It’s time to shine for  
high-power back-contact  
PV modules
For years, the high-power, back-contact PV module has waited patiently for 
its day in the sun. Now, this technology is set for a resurgence. Applications 
are growing fast, from expanding markets like residential rooftops to new 
markets like e-vehicles. To help unpack the opportunities ahead, and the 
science behind it, PES spoke to the recently appointed Business Director of 
Conductive Backsheets for Endurans™ Solar, Lawrence Theunissen.  
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PES: Welcome Lawrence. Could you tell us 
about yourself and what you bring to the 
solar industry? 

Lawrence Theunissen: I’m a mechanical 
engineer by training, so have always been 
interested in how things work. Over the past 
28 years, I’ve combined my knowledge of 
polymers and application development with 
more commercial roles, so you could say that 
I bring the best of both worlds, at least 
partially! Although relatively new to solar, my 
engineering background gives me a sound 
understanding of the technology, of course. 
But what also helps is that I have extensive 
experience working in renewable materials, 
where many of the challenges we’re striving 
to solve in solar are similar.  

PES: Can you explain a bit more about that?

LT: Renewability, emissions reductions, 
recyclability, circularity, these are all 
challenges that I’ve tackled in previous roles. 
For any kind of product in this segment it 
comes down to finding the right balance 
between three key attributes. Does it 
perform? Is it financially viable? Is it really 
sustainable? In past years I’ve worked on 
renewable material brands that often 
delivered two of these attributes, but rarely 

all three. It’s tough to achieve. Which is what 
really excites me about working on solar 
technology, and especially our Endurans™ 
portfolio of backsheets and conductive 
backsheets, because we are already 
achieving it.

PES: Let’s focus on the conductive 
backsheet. Endurans™ is now the merchant 
market leader here. Can you explain a little 
more about the concept behind it? 

LT: Well, it’s a technically challenging 
product, because it goes beyond the 
traditional role of the backsheet, which is 
basically to protect the PV module, of 
course. With the Endurans™ CB backsheet 
you have this protective function, but also 
an electrical function. Rather than using 
hundreds of wires to connect the cells, our 
backsheet is like a giant printed circuit 
board, featuring a single-patterned metal 
foil to connect them. 

Having all the interconnections at the back 
of the cells, and no busbars shading the 
front of the solar cell, brings two big 
benefits. Firstly, it means that every 
available square centimeter of the module is 
available for energy generation, which 
means greater power density and energy 

gains. The second major benefit is the clean 
and attractive aesthetic effect on the front 
of the PV module, which makes it ideal for 
residential rooftop applications and 
e-vehicles, for example. 

PES: That sounds really good and triggers 
the question, what has hindered the 
large-scale use of this technology? 

LT: One of the biggest challenges with 
widespread adoption has certainly been the 
availability of module components at 
commercially viable prices, quantities and 
quality. Specifically for the conductive 
backsheet, significant progress has been 
made by our team at Endurans™ in 
optimizing the mass production process  
for this product. 

Also, the availability of back-contact cells has 
been a relevant factor. Our conductive 
backsheet can be used with both Metal Wrap 
Through (MWT) and interdigitated back-
contact (IBC) cells, which are now seeing 
some very strong developments. 

Lastly, at Endurans™ we take a very active 
approach in developing the back-contact 
ecosystem, by connecting module makers, 
component and equipment suppliers and 
knowledge centers to jointly promote this 
technology and demonstrate the value.

PES: You talk about higher perceived costs 
as a hurdle to overcome. Can you explain 
more about this?  

LT: On the cost side, we do two things. First, 
we continuously strive to reduce the cost of 
our own product, like everyone. More 
importantly though, we have built a 
cost-of-ownership model to quantify the 
technical benefits into additional value 
created along the value chain.

PES: So, presumably your conductive 
backsheet is more expensive on a  
cost-per-unit basis than a typical  
100% polymer backsheet?
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LT: Yes, but given the different composition 
and functionality, one cannot and should not 
compare a conductive backsheet to a 
standard polymer backsheet. As mentioned 
earlier, our conductive backsheet can be 
seen as a printed circuit board, which reduces 
components, process steps and the labour 
required in standard module assembly. This 
makes module manufacturing easier and 
more efficient thanks to a low-stress, 
low-temperature, highly automated 
production process with no soldering of 
busbars or tabbing/stringing and less risk of 
cell cracks. 

Also, the Endurans™ CB delivers substantial, 
instantaneous and lasting gains in module 
power density and energy yield. So, these 
parameters need to be considered when 
making any kind of cost comparison. See 
figure 1 for a comparison of yield gains for 
different combinations of cell type and 
interconnection technology.  

PES: And why is this good news for the  
solar market?

LT: From the market perspective, this 
technology represents a new and growing 
revenue stream with potentially high margins 
for all players in the value chain, from cell 
manufacturers to module manufacturers, 
distributors and installers, all the way to the 
end users. For a long time, the solar module 
industry worked on a ‘cost-down’ philosophy 
based primarily on price. This is where 
back-contact modules break the mold in 
many respects. Instead of talking about 
price-competitive, we are talking about a 
technology that is value-competitive.   

PES: How do you substantiate this 
‘value-competitive’ concept?

LT: We have developed a Cost of Ownership 
model that looks at creation and distribution 
of value from module manufacturers all the 
way to module owners. This model has been 
developed together with multiple players 
across the solar ecosystem, including the 
well-known research institute, ISC Konstanz. 
This is now presented and applied with 
individual module manufacturers. 

PES: So, you’re making back-contact 
modules more technologically and 
commercially viable. But what about the 
actual demand for the product? Which 
applications look promising?

LT: With homeowners now looking more 
urgently than ever for solutions that reduce 

energy bills, the global solar residential 
rooftop segment is an important application 
segment, growing at 18% annually. 

Meanwhile, e-vehicles represent another 
huge opportunity, where the design freedom 
and clean and attractive aesthetic makes 
back-contact cell modules ideal for 
integration into the vehicle design. 

Also, we are now seeing growth in building-
integrated PV, ranging from facades to roof 
integration to shingles, where aesthetics are 
once again very important. There is no 
doubt: the demand is already there for 
back-contact modules, and it’s growing all 
the time.

PES: Are there any relevant projects or 
customers you can mention in this regard? 

LT: Our website lists some of our 
customers and projects, and this list is 
constantly growing. A notable milestone in 
the residential rooftop segment is the 
launch of the Elite product line at the RE+ 
show by Silfab Solar, our North American 
customer. We are also working with many 
innovators on various exciting applications, 
including lightweight, f lexible and vehicle/
building integrated solar modules. We 
cannot disclose any names yet, but I 
suggest you keep an eye on our website and 
social channels for upcoming 
announcements.  

PES: Endurans™ Solar is already well-
known for the sustainability of its co-
extruded high-performance backsheets. 
What about your conductive backsheets? 

LT: The Endurans™ CB backsheet is 
sustainable-by-design, and we consider it 
an ideal solution for module recycling. The 
combination of having fewer individual 
components, plus all cell interconnections 
at the back of the cells, helps with the 
disassembling of the individual 

Figure 1. Specific yield gains of different back-contact modules compared to a standard half- cell multi busbar 
PERC module (HC=half cell, FC=full cell, MBB=multi busbar, CBS=conductive backsheet)
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Back-contact module stack with Endurans conductive backsheet 
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components, with less effort and 
potentially higher value for cleaner  
recycle streams.

It’s a topic very close to our hearts at 
Endurans™, which is why we are 
participating in PARSEC, an EU-funded 
research project that has brought 
together key solar players with the shared 
goal of developing fully recyclable 
back-contact solar modules. We need to 
look at the bigger picture, because our 
backsheets are only one part of the PV 
module, of course.

PES: Finally, what are your plans for the 
future? Any new products in the pipeline 
that might be relevant for our readers?

LT: The gradual evolution of our Endurans™ 
CB backsheet continues of course, because 
it can always be improved. The big news is 
that we plan to launch a new line of Rear 
Perforated Insulator (RPI) products in the 
coming months. Since back-contact 
modules require both a CBS and an RPI, 
these will find their way to the exact same 
module manufacturers, allowing them to 
make even better products. This RPI 

product line draws on the long heritage of 
Worthen Industries in this technology, and I 
can tell you that it will be superior to 
anything else on the market.  

Ultimately, as a solar industry, we are in this 
together. Endurans™ Solar is a backsheet 
manufacturer, but we are collaborating 
every day with companies up-and-down the 
solar value chain to create value for all, 
including our wider society. After all, this is 
why many of us chose to work in solar in the 
first place.

       www.endurans.com

Testing Endurans conductive backsheet in the lab
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‘This RPI product line draws on the long heritage of 
Worthen Industries in this technology, and I can tell you 

that it will be superior to anything else on the market.’


