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Global RES Capacity

Renewable Energy Sources particularly Solar and Wind has seen rapid growth since 2010.
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Global Cumulated Installed PV Capacity 2016-2020

PV Deployments have grown at a CAGR of +25.23% over the last 4 years. Globally, the markets have

added more than 100 GW+ per annum over this period.
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Top PV Markets — 2020

Despite the COVID-19 pandemic, 2020 was a relatively strong year for PV, although some large projects
were delayed and deadlines extended. The momentum is further expected to increase in 2021.

Newly Installed PV Capacity in 2020 Top Global PV Markets (2020):

= China-48.2GW

= USA-19GW

=  Vietham-10.5GW
= Japan-8.2 GW

=  Brazil -4 GW

=  Australia— 4 GW

= India—-4GW

= Germany-4.9 GW
=  Spain- 3.2 GW

=  Netherlands —2.93 GW
* Poland-2.2GW
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Global PV Manufacturing Capacities

Several Tier-1 module manufacturers have announced ambitious plan
Production initiatives in Europe have also started to take shape.

GW Manufacturing Capacity vs. Annual Installations
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s to scale production in China.

Top 10 Module Manufacturers (Tier 1)

accounted for 80%+ of the market
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PV Module Technologies

Key Metric(s) Module Average Efficiency Progress ITRPV

= Efficiency —Ability of the solar module to convert @ @ @ @ @
incident solar light into electrical energy per unit area

2010 2012 2014 2016 2018 2019

Key Trends

Increasing module power and sizes based on larger t Wafer Size t Power Rating ‘ BOM Costs
wafers is spreading rapidly

M2 (156.75mm) 400 Wp+
M8 (166 mm) 450 Wp+
M10 (182 mm) 500 Wp+

M12 (210 mm)

Move towards PERC (Passive Emitter Rear Cell) Technology

HJT (Heterojunction Technology) and IBC (Interdigitated back contact) technology based on the application are
gaining traction

Migration from multi-crystalline to mono-crystalline is almost complete

Increasing number of manufacturers are developing application oriented PV modules

Residential Aesthetics, lightweight High Efficiency
C&l and Utility High Power, Lower BOS Costs Bifacial, MBB, Half Cells, Glass-Glass
Utility High Power, Lower BOS Costs Bifacial, MBB, Half Cells, Glass-Glass
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PV Module Price Development 2018-2020

PV Module prices have dropped approx. 33% over the last couple of years in European markets.
However, spot prices have slightly increased in recent months due to shortage of polysilicon and glass

€/ Wp Price Trends — PV Module Spot Prices Source: www,pvexchange.com

0.45 0.43 0.43
0.420.42

0.4
0.390.390.39
0.38

39 0.39
0.40 042 0.380.38  0.38
0.4
0.39
0.35 0.36 0.360.36 0.33 0.33
0.35 0.350.350.350.350.35 32 0.32
0.34 0.340.34 0.310.31
0.33 0.330.33 0.33 0.33 0.33 0.33
0.30 0.32 0.32 0.32 0.32 0.32
. 0.31 0.31 0.310.31
0.3 0.3 0.3
0.29
0.25 0.270.270.27 0.27 0.27 0.270.27
: 0.26 0.260.260.26 0.260.260.26
0.250.250.25 0.25 0.25
0.24 0.24
0.22 0.220.22
0.20 0.210.210.21
0.15
0 0O 0O W W W WO B DD O OO0 OO0 OO0 O OO0 O O
T T YT S S T YT YT YTYNYYYSYNYSYTYSYS S g Qo gl
C = O O = > 0 €C O 5 5 > c = o a = O C O 5 £ > cCc 5 O a*= > o
53502 335082553502 3350828553580 2233
= I n O Za--uL=<s S < n O zZzAa-uw=<s S <un O =znAQ
High Efficiency Mainstream —2Bifacial

Parag Bhamre | Partner, EUPD Research Sustainable Management GmbH | PV Market Development l!!l:: Research 7



Thank you for your attention!

Parag Bhamre

Partner | International Projects

EUPD Research Sustainable Management GmbH
M: +971-54-4427195

E:

W: www.eupd-research.com
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