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Monocrystalline silicon is the 
dominant technology.
– Mono PERC (p-type)
– TOPCon
– Mono PERC (n-type)
– HJT

Thin film technologies have 
remained stable, representing few 
points of the market share (CdTe 
~3.5%, CIGS/CIS ~0%)
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PV GHG footprint is among the 
highest among low-carbon 
technologies. Half of GHG 
emissions come from silicon 
production.

What is solar 
photovoltaic (PV)?

Wafer-based

Thin film

Market status

Added 2022
240 GWDC

Total solar PV
1,185 GWDC

Technology  maturity curve

Operating
China is leading with 
44% of new additions, 
followed by EU27.

Is the electrical conversion of sunlight 
using the photovoltaic effect of cells.

Solar cells are made of doped 
semiconductors (n or p-type), this 
forms an electrical field between the 
semiconductors.

When light meets a solar cell, photons 
transfer their energy to electrons. 
These electrons move and create an 
electrical current thanks to the 
electrical field. 

1,184 GWDC

Value chain

Value chain is concentrated 
in China while demand 
spreads between markets.

          

 

PV systems

Cell technologies

On-grid

Off-grid

Upcoming utility-scale
China alone plans to add 378 
GW, followed by the US with 
115 GW. Australia, Brazil, India 
and Spain also plan to build 
more than 50 GW each.

2022
4%

2050
33-41%

Long-term projections
Solar PV is expected to 
supply between 33 and 
41% of global electricity 
need by 2050.
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Global manufacturing 
capacity was 391 GW in 
2021 and 450 GW were 
under construction.

– Policies have supported PV 
deployment, feed-in tariffs and 
net metering are widespread.

– Direct sale of PV electricity 
through PPAs is growing, 
driven by corporations having 
pledged for cleaner operations.

Module prices vary by 
technology, with thin-film 44% 
more expensive per kW than 
polycrystalline modules.

147 158 167

Poly-
crystalline

182mm 
PERC

182mm 
n-mono

211

Thin-film

Module price by technology

($
/k

W
)

CdTe
Polycrystalline silicon

Time

C
a
p

it
a
l 

re
q

u
ir

e
m

e
n

t 
x
 

te
c
h

n
o

lo
g

y
 r

is
k

Research  Development Demo Deployment Mature technology

Lab 

work

Bench 

scale

Pilot 

scale

Large- and commercial-
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Widely deployed commercial-

scale projects

“Valley of death”

Monocrystalline silicon - IBC

CIGS

Perovskite
Organic

Quantum dots
Dye sensitized

Monocrystalline silicon - TOPCon

Monocrystalline silicon - HJT

GaAs

Monocrystalline silicon - PERC

Amorphous silicon

Al-BSF

BIPVUtility scale

PV shading Agrivoltaics

Floating PV

More than 99% of current capacities
 are on-grid installations


	ETI one-pager
	Slide 1: What is solar photovoltaic (PV)? 


