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= Institutional funding/Fraunhofer special programs = Employees
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Westphalia (projects)/federal gov.
= industry *Preliminary ** Without investments — the total budget in 2022
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Doctoral students T
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46 scientists of Fraunhofer ISE give regular
lectures at universities in addition to their
research work
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12 Four-Junction Solar Cell
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17 2-terminal monolithic solar cells
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Market size estimates of frontier technologies, $billions

2018
Nanotechnology
Gene editing 1
37 Blockchain
3D Printing 07
10 56

0.6

| $350 billion

2025
Gene editing Nanotechnology
9.7 22

3D Printing Blockchain
44 - 61

Robotics
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$3.2 trillion

Drones 4
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Maxeon 3 N-type IBC
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QPeak DUO G9 P-type Half-cut MBB
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Tiger Pro N-type N-type Half-cut MEB

HiKué N-type Half-cut MBB
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Renesola Yixing 41 Talesun 21 Sunpower/ Maxeon 1
Recom 42 Jolywood 22 LG Solar 2
Neo Solar Power 43 ZNShine 23 Trina Solar 3
Leapton Energy 44 Haitai 24 REC Group 4
Hansol Technics 45 Jetion 25 Jinko 5
Exiom Group 46 Boviet 26 QCells 6
AE Solar 47 Adani 27 LONGI 7
Vikram 48 DMEGC 28 Canadian Solar 8
Motech 49 GCL System 29 Risen Energy 9
CECEP 50 AU Optronics 30 JA Solar 10
ET Solar Inc 51 Beyond Sun 31 Astronergy 11
Solargiga 52 Tongwei 32 Suntech 12
Sunport 53 TSEC 33 First Solar 13
Hevel 54 UREC 34 Hyundai 14
Yingli Silfab 55 Waaree 35 Phono Solar 15
Dongfang 56 VSUN Solar 36 BYD 16
ShinSung 57 Ulica Solar 37 Seraphim 17
Renewsys 58 Swelect 38 EGing PV 18
Sharp 39 HT-SAAE 19
S-Energy 40 Jinergy 20
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