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https://www.neaman.orq.il/Files/Technological%20forecasting%20for%20scientific%20and%20technol
ogical%20human%20resources 20190303122651.593.pdf
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OECD (2016). OECD Science, Technology and Innovation Outlook 2016. Paris.
https://doi.org/10.1787/sti_in_outlook-2016-6-en
https://read.oecd-ilibrary.org/science-and-technology/oecd-science-technology-and-innovation-
outlook-2016_sti_in_outlook-2016-en#page1
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:2019 miun Future today Institute 7w niono n'n

2019 Tech Trends Report. 12t Annual Edition. Future Today Institute. Retrieved from
https://futuretodayinstitute.com/2019-tech-trends/
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N'R77N NIXIN NTAREIM'Y 719107 NIAMIDLVE NRNNDS 2w NIN'oI znn - Post-harvest o
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DIYTN DINNA VIXY NIN'D 7NN - [IY'T e
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A2l ,0N7 NYNTN DTN ,0N7 D'WNTN NINENAT YT DM 12D D'AXYN N'9502 NIYAA NNWONNI
,NTY UTI DM 7w 71¥10 NI7'w' DX NI7'Tan 178 N1i71100 D2 .(variable rate approach) nin'? j1pan
.(N20) n7an-17 jxnn ix (NO3) nizan 10 2207 0N '90W NI'OPNI D'R7PNN NIFNEN DX NI7TAN

N7TaN — T'Nya NPT NIRPN 7w 0701 win'ya nNmy Nup NI 019X TWX 0'NIIA 1Y NINS7 DIV
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NI2NPZN DY N'MIYNYN NINNSNNY KIN [N '9¥NYI YIRA NNINN

NTYUN XN 11017 NIIY NIFI712001 DY 2 N'¥1201'RI big data 2.1.1

['2 2N T 7Y VT Y DTN DRIN '0'0A N 1YY NN NIKYEN 7w D'XI9IN DMWY TR
nixnn ((GPS) o™i 'ooian nipm 'wxnX? (D' N LW RR) DIREN NI7IVOIL NIFOXN
NI'0Y AYUN 7N  NNEN NN YIANN NN TNl g¥im 'R7pnn naw 2Tz ndon noaTimn
nixnam (wn? |i7an) D'V NI'AT NYAPY NTAYA NIRPT ;NTYA DY DINPNA D27NIMN yip
,NNI0I9NV) NNX] NNIY NIRY (12D NTYN 2¥N7 D'WANRN DRINY 7U NI0IISN NISN ;NTYN AN Yy
770 751 712 7w ANna NIYAIoN NIon ;pinn Nw'n 7w nNinn 0yann L,(0'01ron IX o' Ninnt
VTN NIDOY 75 R 1777 72 'R9Nn TIVE RPN 12N 122 7Y DIPNImn 0Mpan NIposinn nTvn
IN'YI019 0T 011N WYY CTIVE DYR'TA DNQTL|IYTE YR DN -NI7NNY INIX DANYT NN 1780
TR NI'N7 190 ,712'0 NIANN DX 77Tann 1NN 'Yin'y YT 79 nponni 210 TN 7¢ 71090 IR ,71m
7w 20 71¥' 10 DNIX D'Y'NINN DMA171100 D'WZA 07701 00 0'R7770N . NTINN 'R77NN 7W DNANKD
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2713 ,'X77n"7 D'ATA YT'ND NNIEN YW NIwnnnn Q07NN NDAIM NDYYN NINA IX DR
.MIYN 17nN2 DY 207NN 'MN¥a ‘X707 NYIN'Y NIX'7nn npoal ,Niv DX 0NIm

D'NNX NI7NN DT 7Y WATA N TN NIR?PN2 2Nl 7InNN nwn ‘D vin'y 2.1.2

'wUNNT 9N MW7 MwN 7TA 0T WIN'Y .aNpni INNN QYN XN TN WIN'Y Ay NgtTn NIREN
'IN'T7 D'IN DIYW DMONY NNINN NN ,NTYN 2¥N 11012 20 783019 17X 0707 .n1Innpn 0wl 21my
79 NIMAI7I'T'S NN Y DN'0 NN'YNY IWTRIN D21 0NN NIFTINY NI'20790 NINMN NIYYARY

.(Thenkabail, 2000; Haboudane, 2002) n11w 7a '>71x2 D*7707790 DATAN NN NIYXAX] NNIXD

172'7w DMINNN |2 .0TYN QXN 7W MO [DIXAL ¥ 11017 [N WNANWAT7 N2 17X NIMMN DR NRY
,NIMNON NNAN NIYXAKA NI YID) WIN'W7 DNPIN 'T2 wIN'wn NV, NM7NNN 270 NNIYN 20 DX
(LAI- 22yn nOW OpTI'RY ITN YR MIYR DAY DY7IT'A NIRNAL NNX' .ATYUN 720 DX AT RIN
pinn .(Liang, 2015) Nt 20n19 UT'N? N'0R90 191 NYVRO0 nwrna 07D INNIoI Leaf Area Index)
D'V1*VII2 NI0NA .0 IX [7IN2 NI0NN 1A NIIY NIRY 'IN'T 11'D,7INNN NYNL TN WIN'Y NYIVY 901
(Devadas, n*770779019'0 NW'N NIY¥ARA NINT? [N NNIXY ,N7V2 7'911750 N71DN2 XVANN [72N (13D
N7 |UTh NN DX 0'RNN7 [N 198 090 nivynxa L(Elarab, 2015) o'nan nw'n 'wynxa ik 2015)
NIy CXPNN DIFNIN DR 2'TAN71 N2'207 D10V NAYT 'OENYT ,NTYN AN 727 2WiI9a nmonn
YIN'y'? QUnNTA DX 777A0"7 219X NTYUN XN 11017 PInAn AN 2 ¢ nndimn ntnatoal n'd'Hn
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[122 D' DM TAY 721 WIN'Y nYYl D IX7 .N'10790-107M IX 19 YN MIXIN DY DTy
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q9'WA L,PINN AwRn XN nnata ata (Martinelli, 2014) piw 0'a%wa o'nnx ninn v
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020 .2"NX 'anNa 0N Y7Tan DIYWN2 NINWD Nwd YXIMI INoN 1Ay NINNKRYIE,NTYA DY 5 Juna
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17 NNY NIY MNKR IR NI0'Y 79 0N 713 N7 N7Tan% 27 nnivn Ninone 0oy , TNy 2pwny
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Foundation For Years No. of relevant
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ERC 2007 - 2019 2
BARD 2016 - 2019 7
GIF 2011 - 2018 2
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:startup nation central 7IMn N NIX7EN DINNA NNANN NN'wA 'R No01 2.4.1
name tag_line sector funding_stage | product_stage | employees
CanBreed Uniform Cannabis Varieties for Large-scale Agro and Food Technologies | Seed R&D "1-10"

Production
Manna Irrigation Satellite-based, Sensor-free Precision Agro and Food Technologies | Bootstrapped Released "11-50"
Irrigation
FruitSpec Fruit Yield Estimation Agro and Food Technologies | A Released "1-10"
Agrowing High-end, Multispectral Camera Solutions for | Agro and Food Technologies | Seed Released "1-10"
Agriculture
GrowDirector Automated Home Growing Controller Agro and Food Technologies | Seed Released "1-10"
Skyx Autonomous Swarm of Spraying Drones for Agro and Food Technologies | Seed Released "1-10"
Agriculture
Fieldln Farm Management Platform Agro and Food Technologies | A Released "51-200"
Automato Robotics Harvesting Robot Agro and Food Technologies | Bootstrapped Alpha "1-10"
Tawodi High-resolution Field Scouting Solution Agro and Food Technologies | Bootstrapped R&D "1-10"
AgriWare Tree-thinning Solution Agro and Food Technologies | Bootstrapped Beta "1-10"
ToBe2 Mite Fumigation Device for Beehives Agro and Food Technologies | Bootstrapped Alpha "1-10"
Brevel Micro-algae Cultivation Agro and Food Technologies | Bootstrapped R&D "1-10"
Croptimal In-field Testing Laboratory Agro and Food Technologies | Seed R&D "11-50"
Beewise Autonomous Al-powered Beehives Agro and Food Technologies | Seed Alpha "11-50"
AgroScout Crop Monitoring for Early Detection and Agro and Food Technologies | Seed Beta "1-10"
Identification of Plant Diseases
Bloom Agro Water Purification System for Banana Farms | Agro and Food Technologies | Revenue Released "1-10"
Financed
miRobot Multi-stall Robotic Milking System Agro and Food Technologies | Seed Released "1-10"
BeeHero Beehive Monitoring Solution Agro and Food Technologies | Seed Released "1-10"
Roots Sustainable Root Zone Cooling and Heating Systems Agro and Food Technologies | Public Released "1-10"
Agricultural
Technologies
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Tevatronic Autonomous Irrigation System Agro and Food Technologies | A Released "1-10"

Zeraim Gedera Disease-resistant Vegetable Seeds and Agro and Food Technologies | Revenue Released "51-200"
Products for Crop Protection Financed

PolyGreen Group Eco-friendly Super Absorbent Materials Agro and Food Technologies | Seed R&D "11-50"

Talgil Computing & Irrigation Control Systems Agro and Food Technologies | Revenue Released "11-50"

Control Financed

Aeronautics Unmanned Aerial Systems and Defense Security and Safety Established Released "500+"
Solutions Technologies

Vertical Field Vertical Agriculture and Indoor Living Walls Agro and Food Technologies | Revenue Released "11-50"

Financed

eggXYt Pre-incubation Sex ldentification of Agro and Food Technologies | Seed R&D "1-10"
Embryonic Chickens

Trellis Al-powered Agriculture and Food Production | Agro and Food Technologies | A Released "11-50"
Optimization

Watersign Smart Water Monitoring and Leakage Agro and Food Technologies | A Alpha "1-10"
Detection

N-Drip Gravity Micro-irrigation Solution Agro and Food Technologies | Seed Released "11-50"

Sensilize Analyzing Vegetation with UAS Technology Agro and Food Technologies | Seed Released "1-10"

MetoMotion Robotic System for Greenhouses Agro and Food Technologies | Seed Alpha "1-10"

CartaSense Wireless Monitoring for Pharmaceutical and Industrial Technologies A Released "11-50"
Agricultural Logistics

Phytech Phytomonitoring Technology for Crop Agro and Food Technologies | B Released "11-50"
Management

CropX Soil Sensor Platform for Adaptive Irrigation Agro and Food Technologies | B Released "11-50"

Hinoman Cultivation Systems for Protein-rich Mankai Agro and Food Technologies | B R&D "11-50"

Netafim Agricultural Irrigation Systems Agro and Food Technologies | Established Released "500+"

meshek {76}; Al-based Autonomous Agriculture Agro and Food Technologies | Bootstrapped Alpha "11-50"

SCR Cow Monitoring and Milking Systems Agro and Food Technologies | Established Released "51-200"

RCK Cannabis Cultivation Agro and Food Technologies | Pre-Seed Released "1-10"

WITI Sense Remote Sensing for Monitoring Plant Health | Agro and Food Technologies | Bootstrapped R&D "1-10"

Katif Autonomous Robotic Farming Technologies Agro and Food Technologies | Seed Alpha "1-10"

Cannpany Cannabis Cultivation Facilities Agro and Food Technologies | Bootstrapped R&D "1-10"

Agrint Early Pest Infestation Detection Agro and Food Technologies | Seed Released "1-10"
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CultiVu Connecting Small Farmers with Local Agro and Food Technologies | Bootstrapped Released "1-10"
Advisors
edete Precision Automated Pollination Systems Agro and Food Technologies | A R&D "1-10"
Technologies for
Agriculture
Sciroot Smart Irrigation Management System Agro and Food Technologies | Seed Released "1-10"
AutoAgronom Sensing System for Irrigation and Fertilization | Agro and Food Technologies | Revenue Released "1-10"
Financed
GAVISH Control Agricultural Control Systems Agro and Food Technologies | Revenue Released "1-10"
Systems Financed
Paskal Group Irrigation-monitoring Solutions and Agro and Food Technologies | Established Released "51-200"
Greenhouse Accessories
FLUX Protocol Distributed Network for Environmental Data Agro and Food Technologies | Seed Customer "1-10"
development
VBact Real-time Microbe Detection Systems Agro and Food Technologies | Revenue Beta "1-10"
Financed
Taranis Complex Imagery Platform for Predictive Agro and Food Technologies | B Released "51-200"
Crop Monitoring
Farm Dog App for Pest and Disease Management Agro and Food Technologies | Seed Released "1-10"
Phenome Networks Plant Breeding Management and Analytics Agro and Food Technologies | A Released "11-50"
Platform
Equinom Seed Breeding Using Computational Agro and Food Technologies | A Released "11-50"
Breeding Technology
AKOLogic Agricultural Knowledge Solutions Agro and Food Technologies | Revenue Released "11-50"
Financed
Sempro Labs Early Detection System for Pests and Agro and Food Technologies | Bootstrapped R&D "1-10"
Diseases in Cultivated Plants
Saillog Al for Pest Management and Disease Agro and Food Technologies | Bootstrapped Released "1-10"
Identification
Mottes Tensiometers | Tensiometer-based Irrigation Systems Agro and Food Technologies | Revenue Released "1-10"
Financed
Tevel Aerobotics Fleet of Airborne Harvesting Robots for Agro and Food Technologies | A Alpha "11-50"
Technologies Orchards
LightCann Lights for Indoor Cannabis Growing Agro and Food Technologies | Bootstrapped Released "1-10"
ClariFruit Quality Detection for Produce Agro and Food Technologies | Seed Released "1-10"
Seedwiz GIS and Al Platform for Seed Selection and Agro and Food Technologies | Seed Beta "1-10"

Trading
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Agrosif Fruit-harvesting Machinery Agro and Food Technologies | Revenue R&D "1-10"
Financed
PlanetWatchers Natural Resource Management System Agro and Food Technologies | Seed Released "11-50"
indorz Sensor Technology Solution for Enterprise Agro and Food Technologies | Pre-Seed Alpha "1-10"
Cannabis Farms
Mera Hawk Remote Fertigation Monitoring Agro and Food Technologies | Bootstrapped Released "1-10"
Plant-DiTech Intelligent Diagnostics Agro and Food Technologies | Bootstrapped Released "1-10"
Agrowiz Farm Management Software Agro and Food Technologies | Seed Beta "1-10"
Azrom Turnkey Greenhouse Projects Agro and Food Technologies | Revenue Released "11-50"
Financed
Saturas Embedded Stem Water Potential Sensors Agro and Food Technologies | A Released "11-50"
Epoint Agro Autonomous Irrigation Management Agro and Food Technologies | Revenue Released "1-10"
Financed
FFRobotics Fully Robotic Fruit Harvester Agro and Food Technologies | Bootstrapped Beta "11-50"
SupPlant Real-time Field Monitoring Technology Agro and Food Technologies | Seed Released "51-200"
Prospera Automated Crop Monitoring Agro and Food Technologies | B Released "51-200"
CommonSensor Sensors for Efficient Plant Watering Agro and Food Technologies | Revenue Released "1-10"
Financed
Sol Chip Solar Battery and loT Communication Cleantech B Released "11-50"
Platform
Haifa Group Plant Nutrition Solutions Agro and Food Technologies | Established Released "500+"
Metabolic Robots loT Feeding and Watering Systems for Agro and Food Technologies | Seed Released "1-10"
Poultry
AgriTask Precision Agronomy and Agricultural Agro and Food Technologies | A Released "51-200"
Intelligence Platform
GiliOcean Smart Aquaculture Products Agro and Food Technologies | Revenue Released "1-10"
Technology Financed
Tzuba Vision Advanced LED-lighting Solutions Agro and Food Technologies | Revenue Released "11-50"
Financed
grofit Holistic Sensing Solution for Greenhouse Agro and Food Technologies | Bootstrapped Released "1-10"
Farming
AMI Tens Hardware and Kits for Measuring Soil Agro and Food Technologies | Revenue Released "1-10"
Conditions Financed
Viridix Soil Sensor Technology for Precise Irrigation | Agro and Food Technologies | Seed Released "1-10"
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Growee Al-based Plant-feeding Technology Agro and Food Technologies | Bootstrapped Beta "1-10"

Technologies

MOOnitor Remote Cattle-monitoring System Agro and Food Technologies | A Released "1-10"

Agrologic Electronic Controls for Animal Farming Agro and Food Technologies | Revenue Released "11-50"
Financed

Blue White Robotics | Robot as a Service Solutions Industrial Technologies Bootstrapped Released "11-50"

Canonic Medical Grade Cannabis Products Agro and Food Technologies | Bootstrapped R&D "1-10"

Agricam Cloud-based Precision Agriculture Platform Agro and Food Technologies | Revenue Released "1-10"
Financed

Aerodrome Drone Technology for Agriculture and Agro and Food Technologies | Revenue Released "11-50"

Homeland Security Financed
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ERC - European Research Council — 1-3 M Euro for a 3-year grant

Year Researcher | Institute Title Total
2012 llan Koren Weizmann Clouds and Precipitation Response to
Inst. Anthropogenic Changes in the Natural
Environment
2015 Chaim HUJI Forecasting Surface Weather and Climate 2 Grants
Israel at One-Month Leads through Stratosphere-
Garfinkel Troposphere Coupling

BARD - US-ISRAEL BINATIONAL AGRICULTURAL RESEARCH AND DEVELOPMENT
FUND; Maximum award: $310,000 for a 3-year grant

Year 2016 - | Researcher | Institute Title Total
2019 (mentioned
only first
Israel
researcher)
Bechar, A ARO Development of a robotic inspection system for
early identification and locating of biotic and
abiotic stresses in greenhouse crops
Cohen, Y ARO Using remote sensing to develop dynamic
irrigation management zones
Linker, R. Technion | Advanced framework for optimizing irrigation
management and improving resource use
efficiency
Kamai, T. ARO Development of heat-pulse sensors for
measuring fluxes of water and solutes under
the root zone
Morin, E. HUJI Risk of soil erosion by water estimated with
remotely sensed rainfall data, process-based
models and weather generators
Ben-Gal, A. | ARO Spatiotemporal decision support systems for
recognizing variability and managing precision
irrigation
Litaor, M. MIGAL Integrated solution systems development for 7
precision fertilizer management Grants
GIF - The German Israeli Foundation for Scientific Research and Development
Year (2011 | Researcher Institute Title Total
—2018) (mentioned only
first Israeli
researcher)
2011 Kaspi Yohai Weizmann Storm track variability over past and
Inst. future climates
2011 Fishbain Barak Technion Real-time Event Analysis Algorithms 2
for Effective Multi-Source Grants
Environmental Monitoring
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BIRD (Binational Industrial Research and Development) Foundation. It provides
conditional grants of up to 50% of a project’s budget

Year | Researcher Institute Title Total
2017 | Farm Dog Company | Decision Support Engine and Enabler of
Technologies Ltd. Variable Rate Application of Pesticides
2017 | Taranis Visual Ltd. | Company | AgTech — Crop Abiotic Stress Detection and
Prevention
1983 | Motorola Solutions | Company | Computerized Control System for Movable
Israel Ltd. Irrigation Machines
1986 | Rotem Ltd. Company | Computerized System for Poultry Houses
1979 | Motorola Solutions | Company | Irrigation Control Equipment 5
Israel Ltd. Grants

ISF - Israel Science Foundation (200-300,000 NIS a year, for 3 years grant)

S7inn nwn"l "nptn DIk En” wistnn nizm T ngnon nnwya ISF anxa

Year (1991 | Researcher | Institute | Title Total
—2019)
2015 AT N | TAU NNN DINNA NY710{79019'0 7IN0N NY'N N*A71100 DIY*

7Y D"7IN'R D'70N NYSWN NDIWNY 0DINXK 0Y72 DITX
Vg " now 1o

2018 AT N | TAU DIY'N] WIN'Y "T' 2V NI 720 Npy 79 PInNn nw'n
"MmiNN2 NN N'07901 AN NMY ANITITY DY
(NN N'YSIXR) NA'ONDN NP

2018 [ niox | HUJI DW2 7Y NIIDV'Y [12'01 NINDWYW-NVY-YUN-NNXY 'on'
1IN0 NY'N N1 JINN 21X
2006 'x1no 7v | BGU NIAITIPR NN NIYRIN IX'D 7¢ DpmKyITh DONN
NTY 21N PINNA NY'N OY 0'NY-D"2ANN 077N 217'Y
2019 o in | IDC N2101 D'ARYN NYY 7Y D'0I9T 7Y 71NN nw'n
NI2IRN

2019 nTodN | TAU NN 7¢ NIV'Y NIYX¥ANRL 1'WA NOYA VIR DR DTN | 6

0anTI'Y [NIA NMPnd 21ax-7n ginn | Grants
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D'7RY' O'R'YNN 7W D'VIVD7 NIYPA A ND01 2.4.3

[]1. S

Y Inventor:  Applicant: CPC: IPC: Publication info: Priority date:
GORNIK  AAATARANIS VISUAL LTD ([IL] |AD1B79/005 A01B79/00 US2019253673 (A1) 2015-01-11
AMIHAY A01B79/02  GO6T7/00 2019-08-15
8] B64D47/08  HO4N5/232

(+7) (+1)

[[]2. AGRICULTURAL ROBOT

Y Inventor:  Applicant: CPC: IPC: Publication info: Priority date:
KOSA RAMOT AT TEL-AVIV UNIV LTD [IL] A01B69/004 A01B69/00 US2018017965 (A1) 2015-01-21
GABOR THE STATE OF ISRAEL MINISTRY OF A01B79/005 AO01B79/00 2018-01-18
oy AGRICULTURE & RURAL DEVELOPMENT A01D46/30  GO05D1/00
BECHAR  AGRICULTURAL RES ORGANIZAT [IL] (+2) (+1)

AVITAL

Y Inventor:  Applicant: CPC: IPC: Publication info: Priority date:
AHARONI IBM [US] AD1B79/005 A01D41/127 US2017164556 (A1) 2015-12-09
EHUD G06Q50/ G01C9/02 2017-06-15
(8] US10091925 (B2)

CHITNIS 2018-10-09
UPENDRA

D [usg]

(+2)

[]4. METHOD AND SYSTEM FOR LAWN CARE

Y Inventor:  Applicant: CPC: IPC: Publication info: Priority date:
SHALEV ~ EASE ROBOTICS LTD [IL] A01B79/005 G01C21/00 WO02015173825 (A1) 2014-05-15
AMIR |fIC} G05B19/418 G05B19/418 2015-11-19
EREZ G05D1/0219
ERAN (1)

U8}

Y Inventor:  Applicant: CPC: IPC: Publication info: Priority date:
HESSEL  ORGANITECH LTD [US] A01B79/005 A01B79/00 US6243987 (B1) 1999-09-01
LIOR [i] A01C11/02  A01C1/00 2001-06-12

AQ1C21/00  A01C11/02
(+2) (+6)

Applicant="[IL]" AND CPC=A01B79/005 :nn'7"xwn EPO-n 7w Espacenet :n1aiman 1im
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nmwTNA NIrkziznn nirarzinoon newyn L 2016) .n ity 2217 L5 ,02'"7 LW DI TIND LN I7'R
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Retrieved from .n'"%7win' .nd>'n'% 0701 nnmy mon -7x1wna na171100-Nax .(2016) .(mw) .w ,q'0ox
http://milkeninnovationcenter.org/wp-content/uploads/2016/10/107-HB-F-W-Sheri.pdf

o"ImN qI'M7 NTVI? N"IT -PVMNARN MINNA *72172 NYWTN ™D 78w .(2012) A ,mn & ,.7 ,mjpa
™nd 78w, Retrieved from http://most.gov.il/Molmop/Reports/Documents/7xw 'Ri7'7nin
.PDFponax- nnwn

AgFunder. (2015). AgTech investing report, year in review 2015. Adfunder.

Bac, C.W. (2014). Robots for High-value Crops: State-of-the-art Review and Challenges
Ahead .J. F. Robot. 31, 888-911.

Camargo, A .(2009). Image pattern classification for the identification of disease causing
agents in plants .Comput. Electron. Agric. 66, 121-125.

Devadas, R.e .(2015) .Sequential application of hyperspectral indices for delineation of stripe
rust infection and nitrogen deficiency in wheat .

Precis. Agric. 16, 477-491.

Dong, X.V. (2013). Autonomous precision agriculture through integration of wireless
underground sensor networks with center pivot irrigation systems. Ad Hoc Networks 11, 1975—
1987.

Elarab, M.e .(2015). Estimating chlorophyll with thermal and broadband multispectral high
resolution imagery from an unmanned aerial system using relevance vector machines for
precision agriculture .Int. J. Appl. Earth Obs. Geoinf. 43, 32-42.

Gebbers, R. (2010). Precision agriculture and food security. Science ,327, 831-828
Haboudane, 2002.

Haibo, L.S. (2015). Study and Experiment on a Wheat Precision Seeding Robot. J. Robot.
2015, 1-9.

Jensen, C.R. (2014). A Short Overview of Measures for Securing Water Resources for Irrigated
Crop Production .J. Agron. Crop Sci. 200, 333-343.

Liang, L.e. (2015). Estimation of crop LAl using hyperspectral vegetation indices and a hybrid
inversion method .Remote Sens. Environ. 165, 123—134.

MacDonald, J.M. (2013). Farm Size and the Organization of U.S. Crop Farming . USDA
Economic Research Report nunber 152.

Mahlein, A.-K. O.-C.-W. (2012). Recent advances in sensing plant diseases for precision crop
protection .Eur. J. Plant Pathol. 133, 197-209.

Martinelli, F.e. (2014). Advanced methods of plant disease detection. .A review. Agron.
Sustain. Dev. 35, 1-25.
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McCarthy, A.C. (2011). Advanced process control of irrigation: the current state and an
analysis to aid future development .Irrig. Sci. 31, 183—-192.

Melkonian, J.J. (2008). Adaptive nitrogen management for maize using highresolution climate
data and model simulations. th Int. Conf. Precis. Agric.

Papadakis, P. (2013). Terrain traversability analysis methods for unmanned ground vehicles:
A survey. Eng. Appl. Artif. Intell. 26, 1373-1385.

Polischuk, V.P. (1997). Changes in reflectance spectrum characteristic of nicotiana debneyi
plant under the influence of viral infection. Arch. Phytopathol. Plant Prot. 31, 115-119.

Thenkabail, P.S. (2000). Hyperspectral Vegetation Indices and Their Relationships with
Agricultural Crop Characteristics. Remote Sens. Environ. 71, 158-182.

Zhang, Y.S. (2012). Robust hyperspectral vision-based classification for multiseason weed
mapping .ISPRS J. Photogramm Remote Sens. 69, 65-73.
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.NM7ON TIP'MA DNATY 7V1 DN'MINYN 7Y AT 'RO"TE017 D19y " T7 INTIN
niXmni oManx ,nnnnt - 3.1

ninN2 7xw 2w ninnnet 3.1.1

D"NIynwn 0"n'y mNnX? o'7n (Israel Innovation Authority, 2019) nnwTnn niwa 7w N0 197
N7T2 NN ,0NYn 0NN 0™ K77 (I Yipaa 7ma ninto 150nn 0'yann muivn Imn piva
D'VANY NPOORN MWW DUII'Y ,NINNONN NN NIXZZN W NIf7'7wn Nirnaraon nivswnn 7w

L NIRPWNL [ITAYT W12 770 2% 0'R'NN NUOI7DIRD 71T YTl AIWNNN MINNA NINTENNN

D'7XY' DNPIN 7Y DN7ID'A IRYD |2 0'YAND D'YTNN [ITN DNIZA DINNA 0'0N' NINN' 78U
PIUn NIX7PNN DINN2 NNYWTN 7w M7y '0mnl M990 Tu7im 1NN 0NK DMPIn oY TyY
niN'Mo nNnjl L,(071va 0NN 2 YY) Dannx on 2ok 13%-> X L|0R IV KID MIn

.(Press, 2019) nt nINN2 0 21I¥ NIINND NIC1Y?

:oMmiNn '9% 1'01VYNA [ITAN DINNA 7RY! 7Y NN 270 '710Y

NMTPERN |2 N7V QIN'Y 7712) APnn 77100 DT DINN2 WAIaN DUO'O-IPR DV? IXNIW :NNINN WA e
JM7unn DNl path NNAN ,NIMIR721 NMIEA (It 12N ,071vnni YIRnn 0'vpwn ,(ntwyny
.Y2anni 17INY 712 An'Yan NINdI XD ARXINN

791NN (1270 7UNn7 > 0720 NN DINNA 'Y KN 17X D'INNA 7K' 79 NN NniXan N e
InnovoPro, :ninna nNan? xnaiT) (omin) nxn'n ,(Kinoko-Tech :ninna n1an% xnarT) niMoon
NIZoIly NNAN ‘MY NIN9Y ona .Twi (Hinoman :ninna nnan? xnaiT) 'Rz omn nnx (ChickP
17nna M$ 6-> noa, Redefined meat , [nn nnxi,'nnx Yinan v 970N 7w Tam NN No9TNa
.NIN'sN NN7wn? N97INN NIWN

190N |2 NN 177 NIV XNAIT DYINN DTN NN'WA 0N 7W DRIYD DY I8N ofpn e
TV IPNAY YT 2 N'AN2'01 NYYIAVY'R DYANIT DNY )01 78" W'y D'oN' NINN' 7w DTN
N'N NTOY 12N XY N7 ARI9NIE NN MINNA YT 21 ,RNAIT7  NIK7P7NN DINN DX NYY
.Uninn 0N 0'aINNA M7y "game-changer” nirn%? N1 98w 7w n1vorn npTIn NI
NIX{7NY D'PAINA 'NINDN ' 13" ,0INN2 NN9N 'WIX DY NN TOIN DY NII'KYIENIRTIY NYon
[ITAN DINNY ["X¥7 'IXY .110AA TV TN [ATa 'R0 NN 7Iman 78'019n "y o iItn'
et N1LTIO) D'PNN ITN *A10 2™ 7W NNWD N72an 7722 Nn"MNon 72am TR NI 'Y 78w
.(al., 2016

DiNN2 YN w' 2w pManx 3.1.2

.071y2 DINNA NIZOIYN NITAN 7707 NI, 78U 71 DMY9IN DI'R 7'W7 D'RAINN DANKNY Y7 W
NNI'RY VI D'NNIM DN'YA IRD) NIRIFRY VXY W' 99 DU TINY NI 09IYYY DNANKR NINT? Nan 7y
.(Qunna

:D"MIV71IAN DANX

AN 1- DN 700 INTWRID Y RYND X701 NN )00 DWTNN JITAN DDA AI0 NN Iy
N v nmw nnhonw (Novel Food legislation) "wTn im" 2% nwTn mipn non'xa n7n ,2018
DYIPNAY |ITAT N"YYN7 NI'NIN KIN DA DOND 'Rk FDA -0 .01’ 0107X7 (It NiN'v2a 7w nnia
NN'YY 7Y NO0IAN NIFNY7 NDMIX AXINY 1270 7W NINFLAN DDV [NNA0NAY D'NNX 7 D'WTN DT
1912 2N NIY'R 170N DX 7'NNN 71 DIN/RN Ywan Dinn .(N12'017 DXNNA) DNVAID W NDINK
7w 70120 X7 190N TINY7 0IFNY (121 WIT N2YINN w1 7wn? ,2"nNa .0viya proainn nxziann
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7N NI'N71 Yy'own NNTT D2 NINY DA DN 712' 27000 DINN2 NI7WAN 10INY |"Y7 W' npn
.0INN2 N'X¥710001 DIPNN NYaENn

0NN DMANKX
NIXNAIT 50N |'7|'1'7 .0'IDAXN TXN N'NNANNT N'YIRN NN NMITAINN NN D'YTNN [ITAN 'alon ,7'7n'7

IMNNN LININA L7 "NIvav" n NN 27 NIART INKAN DY L7UNn? ,NAINNN Y'Wan Dinna. e
Bryant &) nioni 'mx ,Xn"p-02 KD NND TV D1, 19XD NN L INRN/Mpan/inyo  nikNAY
.(Barnett, 2018

AIX' NN 7Y 091y NIT'WO NYYINN NAY) N'AIYNN NN 12AKVD ANY NAWN DPIN N7OXR e
(o'n

Mmw' ninipnnn 72 .(Mycoprotein) nmraaxNp™mn Poma 1270 DY DNON 'K UTY DDX7 e
.0'10¥N NO'SN 72V N7 NYOWN NI 12T ,0Nxmn 7y "way" n'7'n nX Diva? nniotny nwnT

:0"AI71100 DNANX
NIXNAIT |'7|'1'7 .D"NIynYn 0"a1?7100 DNYS om"p |'"TV DIYTNN |ITN 'alon ,7'7n1

'9N9 '"T7INN IPINN DNIX .71IY2 NINN WA A'WA7 [N K7 1*TY 2019 nw7 121 :MNImn W e
IN'0 12D D71V NINAN 190n1,0'RN 001AN JANIANAN 1IX* NIdNH 2013 Nawa 12D NN VOIS PN
ST N N Xt 170 NIdNN NN XYYV IR 0N 'R YTV R ,019'0 AR NNDY

7¥ D'NIyNYN U DMANK DA 0D'YR CTIVE 2700 NPON 17N DINNA 20 7NNR WATY TV CNIXK @
SR myova 7190

oI NIX"N Y'7NN 7W 0N IV IXT7 NNV DA DMAI7ID0N DTANKRD 'Y IRN7 0N e
79N 127NN 7w MIVORPLN KYIXA NIN'DI NN TIV WA

nnpon 3.1.3

1912 |ITAN DINNA N'AI7Z1100 NNNRN) N'MIYAYA NFN7WNN QYRR NYXIAN 11D 1AW XY 2ITA INRN
D'NAM oy NRrKY v¥a? N v (FoodNxt nawtn nTavn ,The Kitchen- FoodTech hub ,noy
19011 NYPWUN DWWNITY PIY "W DM " TV DX 21727 1an 7V Dinna

NNIRY YIXA? o'nnin nn'vwn 3.1.4

nalinn \wva

(Aleph farms-2 CSO-I 111502 NXI9I-I' NOTINT NV7IPON NIP'T) 02127 N'N7IY 'DND @
Future Meat %¢ CSO-1 70"nI nMayn XN ,NOTIN-I7 DP7nnN) OXMN) QIp 'DNoD e
((o1w) nmayn "uxN 7 Na71500 NNavn NNan 7w spin-off X'nw , Technologies

0'Nn 'NNXI NIXX 00IanN |ITN

(Cultivating Clean Seaweed) Seakura - Sea of Life -2 CTO ,70 01" 1"1 o

70119 7120 Co-founder & CTO ,aaxpn e

NIMATAAINNZ™M NIDWN 'T' 25 0MxIa jital j1a'n

Kimko-Tech ,;nT79 n1 @

((ITnn NUwyna 0'wnwn X7 'TYY D'NNY) NNiXnn It
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(Chick-P-2 Founder-1 n"™1ayn n0'0121IRN ,N20I [ITA NIRRT NV71PON) |91 D1 'DND e

-9Qonali

FreshStart nnnna CTO ,jn'n'mn "1 e
The Good Food Institute ,'wx jvm ,n X 2 DIMA"T e

vy 3.2

NDMX7 072 "IN 7701 1IN 2NN 91X DID D'YNYN D0 YWR D'YUTN [IT DNIZA KN DT 719 Xwn
.NYYNYI

nNTan 3.2.1

NIX 7907 T2 TIV NIR'90N [I'X NI'LITIVO NI'K7PN NIV'WYW 127 O'RAN D71V NTOIPIR 7w 27 D'70n
ANI* XM 72IK7 NWAITR DY 90112 AW 'MAN0 7717 DNAYEDMYA0 DN 77777 721 nToI7IRN DY
X" NUYYNYT DYRNNN D'0M D'RYINT7 NIYTINN D2 NiNdiL(20YN2a 1'va) NIAY NIF0ITDIN 217 N7y
-0 NIN 178 DMANKYT D"A7100 DN NN Zoivw Tozon .(Holban & Grumezescu, 2018) mn
X' 7NN ,NPOORN MWW 7D NIXK? vaI TIXn 2NN naynn Tvm .(AgriFood-Tech 1x) Food-Tech

.0"'9I0N DX T 7V NDMIXI WA N1 D7aN MNINE NIMIYNN

DN ,NRIt? on'nn nann .Food-Tech-n 110jo M2 *TIN* DINN DN D"2'VINVYXR I DN
NTAYNa 7Taw A2 07N L1270 MY D'NNY IN) L,DUMNAY X7 NNIpN2 DMy DIYNIE 0NN
7701 IX 2NN [91IXQ DI D'wNYN DIV YWR D'WTN I DNizn v 707 .(Rausnitz, 2019) .miw

:N"YYN?1 NdMX7 072 nind

in-Vitro ,nTayna 2wa ,0'"N 00I1an W21 ,'0VVY'0 WA DA XY ,Cultured meat) nayinn Wwa
:(n'o01n NInwI ' Ywa ,meat

‘NN N D'RXN DAINA/D'WTANA INIYYARY 1'70NN) DM NN NHA71002 XM NN Wl
(Bashi, McCullough, .on *2va N1 ngnnn mmp) X 0t 170N (nd 07T 0'RN NIYYNKA
Ong, & Ramirez, 2019)

-0 'NNXI NIXX 00N |ITn

N'WiMZ7 1Noa ni'nn Nt NI'KN-2Y , NI'oIpon NiXX :(Macroalgae ,Seaweed) nixx-Npxn o
DN D'NNAXY? NAIT 0N NIXX DRIA .DIZNDENMIND  NIMITRN NIXRD N2Nn and 7710 nimn .o
.(Suganya, Varman, Masjuki, & Renganathan, 2016) (non-arboreal) n''xy D1'xw

DN .0' Ml D'7INN D' NIRYAIN  Nivizonm Nk ((Microalgae ,Microphytes) nixn-npm o
A0NNEM NNd 2 vy 713' 07TIA NIXARA IX NIXIYIYA 019 [DIKA D'ATRD DURN-TN DN
-NP'M .01 0'71Y23 ,0'WNIY 'R NIXR-NP'NM7 N1 DNIAA DYNNRY 11D K7W .10nNE'M NIKN 19017
MDOIMUNN [¥ANNN N'YNND NNX'A [N NINTX 2V 0'N7 DIIYN ,NTNI'0IVID VX217 NI7AIoNN NIXK
ANWN? NIAWN] D1 DIXY KIN NIXR-NPMN 7 20700 (120 .12¥A0 1T N9 NIAT 12 Nivnnwnl
n'1'n 40-50,000 -> 71 ndimnw omp 01'n 20,000-800,000 ->w x'n NdvNN .7x1n 'M7a uynd
.(Suganya et al., 2016) o1 DI

NNT XIN DM D'YTNN 12700 DNigan TR (wolfia om nimnT Ywn%) DMt om 'nny e
.(Kaplan et al., 2019) 1270 45% “yn 7'o>n XIN1,0MN NNNT 7W Tawn |T RID 'KPann .0'nn

Nori, Wakame, Kombu m> ni¥x-npn 7wn?) o' o'nwar orn *7u2%1 0TR 027 (It DNivnwn NIXN
NI'YYN7 072 "NINd Win'y Dnal NIXx? 00 o'oon omiwt om* i .(Chlorella m> nixx-njpmi Dulse-i
DINN XIN DY D'AIY™Y7 NIXRA YIN'Y NIRT DY .D"77'M'DI1 NR'0NoIpR ,0'77T ,0WT 708N 'YaX  NISNnn

.(Griffiths, Harrison, Smit, & Maharajh, 2016) n'a1 panx 191 My " TyY
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NN IT NNND Y'Y D'PIN7 0N NID'RA 1'AR NIXAINE 0'2'0Y L,[2%7N 0'7'on 079X DN
AWNN D'NY D1 ,D'WID TWRN NYAIX 'O 172 TWRN WY 'O DINY It MDY DIpT 7wn? DXy
12V AWNN NRIMKRENNNAN TA DIND D'UY7I9 D'PIN .JIA7N NIND DNIX DX 2'907 T2 NI712 N1 DA TNN
[127N 7w 2IXY7 PIRINI0I9 NIPNA DN 07N, PY .NANIR 7109 yyn 7Y DNIX 7Ta7 [N1L,0M7110%101p 0N
(Food and n"n *72p27 |ITn NIANYNYT (1270 A1ENd1 I IXY7 072 MIND ,0TX 12 7¢ DY NdNXY

Agriculture Organization of the United Nations, 2019)

NTNTANININDEZ' NDAYN T 2V DXt jITnl [1IA7n

DTX "2 |ITAY [127N2 D'WY D'90IND D'WAWNA (DN NN ,0 TN ,NIXK) DNATIANIRNZM 7Y DN
DN D"XN-TN DIA7N .NAIXNA IX 'ND A 2707 '9170 21End DI 2AwWNl RANEN (1270 00N 22l
D2"'9NNN DMIUNID 190N NA'YA ANXAN N7200 .JA7NN v IR TTNNanpmn nonran Y7 M

(Ranghar, Agrawal, & Agrawal, 2019) ."sxanpm-127n

nnixan |itn

o'y o'nnx o 150-> JInn 2% %y p'oolan ZIwa oD oM'pn DUNAXD (12700 2D NN
1220 NKRTIELINPNI DIVW D'NNY (1270 DNIEEN 7 2N Y7R'¥I019 1ARN D' .[ITAN N"YYN] D'UNUNY
N2NINN [N N2 DINNA NRYTNN LJITAN NPYYNA DI'N D'YNWNA DI'RY D'NNY '97X NINN [IAWN] NN77
D910 DIXINY D720 MNIN N2'9NN [N 127NN NP9 D700 [0 ,]1270 N9 D'NAxN NNERN [l

(Lagally, Rees Clayton, & Specht, 2017)

:NINQN N7202 0'2'VIN07R 127N 10 TR RNn Good Food Institute -n

D"MYTN (127N NN 7Y NMIave 2 n7ao

Plant proteins Non-animal cell culture | Recombinant proteins | Animal cell culture
Proteins derived from | Ingredients Proteins derived from Food matrix derived
plant ingredients. encompassing anything | fast-growing, highly from animal cells that
"Plant" defined by the | but animal cells efficient host are cultured through
domain Eukarya; (including plant, fungi, microorganisms. a variety of methods
kingdom Plantae. algae, and bacteria Microorganisms are and combinations

sources) that (1) are introduced to genes (including
produced using cultured | encoding desired recombinant protein
methods, and (2) yield proteins, which production and the
cells that are themselves | populate (grow in use of bioreactors).
the product (distinct from | controlled
recombinant sources environments) and
where just one express the desired
component, such as protein. Proteins are
protein, is desired). then extracted from the
host and purified.
Examples: Examples: Examples: Examples: Meat
Whole and Whole forms of algae Individual proteins (“meat” defined as
fractionated forms of | and fungi in dry, fresh, or | found in dairy and animal
legume and cereal paste forms. eggs. tissue/composed of
flours. animal cells derived
from red meat,
poultry, seafood).

D'I0N [ATAINITRA D'ANE™MN 722 YW nY700 nonn 1!
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D'YUTN [IT NNIN7 M72ivn piwun 3.2.2

:D'UTN It DNIEN 190N 7w NminnnNn n2'aon X nndon McKinsey & Company yiv'n nian

McKinsey & Company '97 n'wTn [ITn NNIpn ¢ n'nnnnNa naoan :3 nhao

Competitive position Challenges $/kg, PDCAAS | Novelty
100% *
protein

Soy Protein Soy is extremely well developed, with major Soy is generally a GMO, so perceptions may be | 2.0 0.96 10<years
investments across its value chain from farm to | affected by the broader consumer debate about on the
fork. It has one of the lowest levels of the safety of GMOs. In addition, soy is reported market
environmental impact as a nitrogen-fixing crop | to have allergenic and estrogenic effects, though
and a low price point. All these factors make a recent review of the literature shows that any
soy the highest-value alternative protein negative effects are very limited

Pea Protein Coming from a nitrogen-fixing legume, pea Peas contain approximately 24 percent protein. 5.0 0.72 10<
protein has one of the lowest levels of Processing them for protein leads to a high years on
environmental impact. In addition, it is one of volume of by-product, mainly starch, therefore the market
the cheapest alternative protein sources and manufacturers must find a specialty starch
also gets points with consumers for safety, as it | market to make pea processing economics less
is non-GMO and nonallergenic. The industry vulnerable to pea price volatility. Current
has seen a spike in patent filing on pea protein | markets include vermicelli noodles, thickening
by 15 percent CAGR since 2009, while soy .agents, and batter
declined by 2 percent over the same period,
signaling growing interest

Insect protein | Insect protein is the most efficient in Production is currently costlier ($4 to $5 a 41.0 0.73 5<
conversion of feed into edible weight, requiring | pound) than alternatives with higher-quality years on
2.3 kilograms of feed to 1.0 kilogram of live protein, such as poultry, dairy, and beef. To be the market
animal weight and can be raised on low-value competitive, insect protein would need to be ~$2
agricultural by-products. Chicken (2.3 a pound. Furthermore, the taste is a barrier for
kilograms), pork (5.0 kilograms), and beef (8.8 | adoption
kilograms) all call for significantly more feed

Myco-protein | Mycoprotein has higher fiber and a lower fat Consumers are unfamiliar with mycoprotein, and | 13.0 1.0 5<
content than meat. It has experienced relative a recent legal settlement required labeling to years on
success in Europe and is growing in the US explicitly include the term “mold,” which the market

market. The food industry is selecting new
strains and using gene-editing technology to

negatively affects consumer perception and
.could impede its growth

37



Competitive position Challenges $/kg, PDCAAS | Novelty
100% *
protein

improve performance. Traditionally,

mycoprotein has been produced using glucose,

a relatively costly feedstock. Start-ups are

working on changing the feedstock to reduce

production costs

Cultures meat | Cultured meat is currently not available for The industry must overcome major technological | 300.0 0.92 Not
purchase, but over the next five years it is challenges before it can hope to become price available

predicted to reach the high-end market through
specialty restaurants. In the next ten years, it
should be cost competitive with conventional
animal production systems

competitive with conventional animal production
systems. The electric energy consumed when
producing cultured meat is the main contributer
to the environmental impact. The barrier to entry
is high for food producers as this technology is
still in the development stage and substantial
investment in infrastructure and expertise is
required

*Protein digestibility-corrected amino acid score

(Bashi et al., 2019) i
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T'IYY NIFTRNI D71V 7IWN 2¥N 37 0'901 NNIZAN NN 19010 709

:(o'~n 00ian W) NIINNN AN IV

72D N'DIN VOID 71 '91ND 'T7INN IPINN DINIX .ZIY2 NN WA A'wn? [N KXY 7Y 2019 maw? |12
[*TY X ,019'0 AX NN97 1IN0 12d D71YA NINAN 19011 ,0'KN 00121 AN X NIdNN 2013 nawa
DINNA D71Y2 NI7AIMN NNANN .7ITA DTN NP2 IXT7 19070 NIDNN NN X7 MYYYD N 1700 'R
NIOXN [N YTINE NN PN Nirainova 1INVl 1van (Mosa Mea-1 CUBIQ Foods ,Memphis Meats)
NIYRIN nypwnnY "7 ' (Cameron & Shannon, 2019) 2021 niwa 12D 71w onxim X7 \nnn?
nnanm wpwin 2018-2015 nuwn 12 .2015 nmiwa 71 2"NXa Nl ,0'RN '00IAN DMIXIN NNAN]
2018-7 2017 nawn 2 170%-22 712 nIypwnn qp'n UKD ,0171T 21'7' 73.3 -> 2"nNa T ninna

.(McCracken, 2018 ,Cameron et al., 2019)

NNI¥XNN 0"YTN WA 'D'7NN PIY2A 71T TY? NININNN YWAN ZIY2 MIyAYn 21T NITIN DIFTNNN NN
J122v01p' AW nonva 1ol

w1 7w op'ini 2040-2025 ,0M71T 'TIRT'NA M7y 7Iva AW '9'7NN1 1WA DAY (6 IR
.D'TINNA ND"MI¥2 NNINN YA NNIXAN DMYTH YW1 '9*Y0N ,"arynagp'
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 72I¥12217" W NNI¥NA 0"WTN W1 ‘27NN

NanInn wa a=@==0"7I7T 'TINT'R2 20

(Gerhardt et al., 2018)-7 nxa 7o 7w T2 NN

:NIANPZN DIYA NINNN WaN 'nna aTh nTYr BCC Research iwn mipnn nhan anin 7apna

2030-2015 ,"'71'¥121157 "WA1 NININN YW1AY Y¥INn NN NTAN (7 AN

S Per Kilogram

¥ 5 3 o2 3 g8 2 1
E B B R B B ® & =R =2 =

(SCM=Synthetic (Cultured) Meat) (Laxmi, 2019) -7 nxa T0mM 7w T2'Y NIENn
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:D'NNY 00Ian [IA'7N 71Y

,((omin %712) D19X ,n0'N ,N"0) Nnixnn MmN 1270 71w 1y BCC Research pnnn nnan oY
13.9-2% ma%7 noxi 2018 nmawa 0T 'TIR' 9.1-3 7Y Ty m7vn (DMNKRENATR 'NIDN TR 07172
197 19¥N 7IT'AN DX NVISN NRAN N7200 .N9IENA 9%-7 AN 7w 71,2023 nawa DT IR

127N 10 97 nOX '71TA 4 a0

.Ia7n 1o

CARG%

Product 2017 2018 2023 2018-2023
Soy Protein Concentrates 5558.9 60444.3 9330.7 9.1
Wheat 2063 2230.6 33484 8.5
Pea Protein 148.9 162.4 256 9.5
Canola Protein 126.9 138 215 9.3
Potato Protein 111.9 120.6 176.7 7.9
Rice Protein 107.6 115.6 166.9 7.6
Others 298.3 318.4 443.5 6.9
Total 8415.5 9129.9 13937.2 8.8

(Laxmi, 2020) -7 pxa Tom 7w TIAW NN

[ITAD |NI DTRN 112Y2 [N ,D'N123 D'NATN 0D 2V2 |ITN 1IN 01D 079K 070N :0'7'OKD 0'gNnn PIY
D71¥2 1220 0OP7N ,1T0 |DINXA [ITAD DN DDIX WK TIN'7'A 2 NINDY7 ,NIdWN '9-7V .0ATI Iy 1Y
770 N1 (Vavnn DOrTINGN) DN N7OXR DPTINAR-DNTE Q'OX L,NPMIS9NA 0NN D0'P7N2 .NNSNNN
oy .2"I'D1 0T 91V 172 1WA 7W DNINMTA I0NN Y i Y K91, [TYNn'? Dawna xi NNrToN NIthnn
NaWNI 2N7 0PN NYIXR (DN AIX NIDON 7Y N9 NIT'YO NYXANNA NAY) NN NIANA ,NNT

(2016 , 1 T1'N9 & ,02'7 ,MIVAID) 1IAXKVD

D'7'OXN D'PND PIYA 19X 71T 18 N
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(Yeshua, 2019) -7 jnxa T0m 7w 12w NN

12102107 JITAN DINNA D71V NI7WNRN NIYEYN

nyvoin .((Bashi et al., 2019) 7un% Ix1) "piw NM17 yINn™? X'an 2'0107RN [ITN 212 19¥0 217N
71V 71w Q1M1 TV ,DINNA D71Y2 7ITaN PIYN RINY ,'0N 217 NYYTNN QX7 NTAIVN IR NN2ann It
N7 DN7Y PIrUN DIXE DMIPAR DIXINN DNXINN NIDWKR D71 ,2'00N07X [1ITA?7 271TA NINMS NY' Nt
NIMO |'"TY YA1d XINY PIY2 NIYTN NNANYT NI2Y DIFATIN 2'¥N 0T 2¥N .0NIYY 19501 NTA 1INYN
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DINNA NN NIMDIN IAPRL 25750 7R'¥I0190 DX IN'T 071Y2 Ni7wnn 190n .(Barrett, 2019) jru17nY
:(King & Lawrence, 2019)

NID'VINVIR NNOY 1A Protein Industries Supercluster -2 Y7217 1"t 153 ny'pwn nTig nwnn e
- N N7YN7 X" NN D RN NYAN NN IPRY (12707 NN wiphan 7y ny'y 0'nny niooian
AT N9IENA A"ANY YT TR 4.5 qroi'l nixan nawn 10 77nna niwTn nnwn 4,500

nx¥n? "SMART PROTEIN" uj'no 2w m7'nn 1xn 2vd 1.1.2020 7y 700 '9N'RN TIN'RN @
(European Commission, 2019) ni* i''m 9.6-3 7w nypwina 12'01N0%K 127N

NN07R 7w 1171000 1PN 72 7w NRdLVN NO'oNAIKA YPNNY? $M 780 ny'pwin ntna nunn e
.0'NNX NIooIAN WA NIvIYN 7w DN NX 19wW7 12 ( Karlsruhe)

NN IYRIN [1DNN ID'RN 00IAN 1WA 170V O'WTN 17NN DN Y7 N9NIY NN ITIN Nwnn e
xin 1onn .(Centre of Excellence in Cellular Agriculture) n'xnn nIX77nn DINN2 NR‘ixn ™0
nwn [1pnn .Good Food Institute-n |27 ('n7wnn |1Dn) '®xanima nmD na7307 DN 2 NISNIY
Tiwnnn $K640 ¢ [In'a W XWNA IR NN 1IN NN2IR7mE 2170 2zt mnn K
.(Siegner, 2019) 2naizno0aY? NN

N7 3.2.3

'NNRX Ipnn Jitn

"ON'KN TIN'RN o

non .(Novel Food legislation) "wTn iIt" 217 nwTn mpn non'xa n7n ,2018 axina 1- nn 7nn
JNIPNN P .0'DN'RN DX |ITA NINYVA 7Y NN NN 7Y NN'MY XD AYTRN NIpnn

Expanded categories of Novel Foods; Generic authorisations of Novel Foods; Establishment
of a Union list of authorised Novel Foods; A simplified, centralised authorisation procedure;
Centralised, safety evaluation of the Novel Foods; Efficiency and transparency; A faster and
structured notification system for traditional foods from third countries; Promotion of innovation
(European Commission, 2018)

A"NIX e

NIN'VAN NOIYN ,NIA'017 DXNNA .0'NNYX 7W DO'YTN DT DAIPNAY [ITA7 N*'wyn7 nirnin no1d FDA -n
17V NOO0IaN NI'N7 N>MIX ANINY 127N v

Presence and level in the food product; Origin; Known or suspected allergenicity; Evidence of
consumption in other foods at similar levels and under similar conditions of processing (e.g.,
eaten, cooked or uncooked); Effects of processing (e.g., cooking); Biological function; Known
or potential toxicity; Chemical differences and similarities to edible proteins; The presence of
host-specific posttranslational modifications (Laxmi, 2020)

NINNn Ywa

7un? ,2"NINa 0712 D1VINTN D710 D12 AN NIYR Y'70N DIX 7'NNN 71 DQINNN YWAN DINN
(77 X7 X) N2 npn Y 70120 X7 190N TNy DIFNY (121 WATI N2INN WA

o The Federal Meat Inspection Act (USDA’s Food Safety and Inspection Service (FSIS))
¢ Biosafety in Microbiological and Biomedical Laboratories (Centers for Disease Control
(CDC) and the National Institutes of Health (NIH))

http://dbtindia.gov.in/*?
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¢ General Biological Products Standards (Food and Drug Administration)
e Cell and Tissue Culture Products (Food and Drug Administration)

(Laxmi, 2019)

DINNN DX qniwna IN? moon FDA-ni (USDA) n'kprnxn nixtpnn ng7nn 2018 Nanana
D'IXIN 7Y NMNON NX9N TWORNY N'PINN NIA0NN NR'¥N7 1T NAINN W2 XKWL NI1071200
(Gerhardt et al., 2019) ,iT 7m0V

7Y Manx 3.2.4

(van der Weele, Feindt, Jan van der Goot, van Mierlo, & van Boekel, nmnxi van der Weele
NX 7707 N1 .(N901 IXY) TNYA 'IDXN PIYN 2¥Nl DI'D PIYN 2¥N 27 DNun1on Nx 1N 2019)
D'AI0 7W DAXN DX NONN XN RN .0"RIN/DTTOIM-D"'NNAN DNANKI DMA171100 DNANKY DNANKD

17X DMANK N1'NAN D'WTN [ITA NNIZNn 7w DY

0V D'YUTN [ITN 1NN 11Y YTIn 1171001 "TOIN-'NNANN 'N'YA NANT 9 WX

'Y Y NYNTINTN
1IAR-'"MNAN
DTN 7o8N7 0'7N ®
L T
TN nniaa
D''N '7V1 70807 07N e
nuisy @
1w ® PBMA* @ ‘
n'ana
Da g ‘
mvin/nraa @
a7n NI
MY Y NUNTINTN < |
1171100
nniaa n4anna 112111

PBMA=Plant Based Meat Alternatives
(van der Weele et al., 2019)-7 nxa Tom 7w 112y :Nipn

7NIW DM'ONVYRN jItTAN DN Dinne 3.3

NTYY 7RY IR D'R'AN NAIXDNA [ITA7 IR A7V DIf0MNpR gnn DIMYN Y i ,NRYTNn NN
.(Benjamin, 2018) n*n71yn N2IMNN WWANI NNIXNNA [ITAN 'PIY DIT'R? 77T wnw? 270" XD naw
NNAN .NMIN?1'AN NN DA DUNIYAYN (I 'OI'A NIA'YAI NAI71100N N'TNA NIRXNI NIFZRIY' NNAN
qI¥" ,01127N2 DMWY D'NNY T NI9'0 ,0MINN 021270 NP9N ,NININN 1WA IND D'AINNA NIZRWY!
DINN2 N'N7UNNN NYRYANE,NM7IY 1NN 7NN NI72mI T NI NIAwNl TIvi 7o8N% o Nimim
TINY'? '9¥ NN ,N9Y N9 [ITAN DINNA N'AI71D0N ANNNN 7 nnpnn oy 178 02 "nna iy

(1707 3.4 9'voa nnnnn 7y V) W 1'7'n 100-> 7y
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DINN2 N'N7wnn DN 3.4

NOX N1 |ITNN DINN2 NAI711D0 Aannn

Ni7v1a ,(70-TI® 090 Navw?) Fresh Start-a nana » nnwTnn niwn nyrTin 2019 arr wmina
3702 noIm Nk N Finistere -1 OurCrowd nypwinn NI 19001 NN NIXPYANT [ITAN ' TARN
NNYTNIEPNA |12 ,N"YYN NP'A DNNNA 7170NY N9X N912 |ITN DINNA N*AI7120 Nnnn N7Y9n1 NngnY
WD MY IR 727 ITn NIA71100 DINNA 23T NINAN DTN V17PN ANNRND .NRYTN NIPANEI It
72V "My ,DUR7EN D17 DT NIRPYAL [ITD 79 RN TN DR 7700 DIRPWUNIL [ITA Y NpOoRNI
[ITA "10X7 NNRNN NIXZYAIL [ITA NN NIRPYAL [IT XY NIRPYAL IT TY  NIXZYAIL [IT NIN0
noipn 17nna (2019 ,nnwTNN NIWY) DIOIX? NIXFWAL [ITA NINDAL NPOOX NINIIDYYD  NIXZWNI
NI 7¥ 71N NIYXNXKA DNYPYN QM 'T-72Y NIYTN 73T NN TARNN NNAN WRY 10T
niv1) 01w 3 7w NoIpN? nNan 7% 1" 6-1 7w 1avxn 0107 i nnan 727 85% iv'wa nnwTnn

. "7 100-2% yan? nntira nypwnn 0o 3"no .(a2019 ,nnwTnn

3The Kitchen- FoodTech hub

NIN'S7 NN1IY D'NINON |2 .0INIVY NNANI NRYTNN NIYY NNt ,2015-2 TITuxa nnpgin nnann
7NN MYYY Y'YY 127N [ITN2 DTN NINDIN ANTAY 1WTN 12,270 K77 'vavu vnrr :nnnna DIyl
Aleph Farms :nx Xixn7 [N nnnnn NNaona nd'AN 1727w nnann 2 .(2017 ,nnwTnn niwn) anar
,(myav v 9nn) Yofix Probiotics ,(*nnx nxa 9'2nn) Zero Egg ,(n'xnn Wwa ning 71ma)
7210 '9*7nn) Amai Proteins ,(nnwTnn niwni nmmninn $K540-> 10ma ,11yao wwa q'7nn) Rilbite
' 1a71 0oian [127n) Flying SpArk-1 (nawTnn niwani nnnnnn $K850- 102 ,'vao 1270 '001an

.("mnnn naona $K500-> 1012

FoodNxt'* nawTn nTayn

NIMYNY7 D'PIPTN DT N'WRIQ DT TYIM DRYTRN NIYA 70 N217150 NRYTNY Nimvn 719on
Dy N7V9 qnY7 0MIynn DITARN7E 217100 |1'YVY 7Y NN NN2IN I 0rTINY nifnnimi
,DNINN2 0721 D' TARN T 7V NI7Y9INY NNWTNY NITAyA NIYXAKA [N VI'0N .7RIYI 0'9VIRVO
.FoodTech-n ninna FoodNxt niawTn nTayn nx n'7'am nNVINS N1an .ANIMS NYTN 7w 7Tma
niva 7w nnwTn nimavn 717on naona FoodNxt 7w 1M7ioonoy?  Nutrilees nnan noan ,minnxY
DI NHNNN NN "D NU"YYN 7¢ Dnwn N¥ian (1270 npon? 1*7nn nnnon Nutrilees .nnwTnn

UTN [ITA 1PND ,'N2'0 Yaoni N7I0D

Dwpwn 3.5

[ITA NNIPN2 NIROIVN NI'ZRIY' NNAN 7¢ 1IN 01 ' M19n mwd nannon ,2019 miw
nNIYY? IT MY 910 TV DN72IT 21"7'n 52-3> 7w o1 Nin 'oxn ,Startup Nation Central '9%7 .0ar0o1n0x
(10 71'x) 2018 mwa 1012w 02T ' 13-

[n 2019 miwa jin 'orraa ni7amn nnannAleph Farmsi (nn%w vw nnp 2ima)  Future Meat
Technologies n1an oy TN 178 nNan (vl iy kN 21ma) ,SuperMeat qiy 'xn 71722 npoivn
30-> TN 10"aM 1y TInW NINANN 19002 0Y71ba NiZamnn X 7R, DY (121 nnnnsn ormva $
) NAINNN TWAN DINNA |10 0I'A 7Y

13 https://www.thekitchenhub.com/
4 https://foodnxtlab.com/
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Rausnitz, 2019-7 mxa Tom 7w T2y i

MY TY) [Ia 'o1I"a 2y 1Y TInY 071Y2 ("N jnn 1w1) NNINNA Ywan oinna nnan 11 N
*nnrm 9% (2018
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(Cameron & Shannon, 2019):01mn
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i son i
Mills PHW Y Cargill Dipwn
Ventures D'AVVON
301INC
Kite hill Super Beyond Future Memphis Puris
Meat Meat Meat / Meats Pea

(Bogin, 2018) 7 jnxa T0IN 7w T2 N
D78 NNAan iy 71

:FoodTech'-n ninna n'7xw' n'yjpwn

Foodtech-n ninna nypwn ninan 26-> o1 nivio 78w Startup Nation Central Finder 1ima o4
FoodLab |nal n™a'unoRn (ITAN MINM W' pPYN [AN NITTIA 21 X L(*01D [IN1 1210 1IN ,DMIVAI'R)
The Kitchen -1 (ChikP, Future Meat Technologies) '®Agrinnovation ,(Innovopro) Capital
.(Amai Proteins, Rilbite ,Flying Spark) FoodTech Hub

:Food-Tech'®-n ninna ni'sxw! NINT NIFDINIE DX'RN

- nINN2 (accelerators) o'x'xn 9 oI'n n™w19 78w | Startup Nation Central Finder 1aima 9%
nNan 7w ox'’n 2-1 "8pxw ore'kn 5,17 (Tnik'aral 'kon R [Inta) ot orx'’n 2 noinn ,FoodTech
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71T0 NNan 245-> Jina natl) 2°%5xn 1x7 ot (KN 0'0a 7Y Twa) N1NINN WA ,0MIYTN 0fADIN
.(SNC 1ima '9%) Tiyv1 pirw ,n7a1n ,nTIX ,0'P'T NN2TH 1D 0NN L,78wa FoodTech-a nizoiyn

:D'INN '97 NI7'Y9 7atn NIN2aN 26 19 |7n7

00N It 02 21797 210'w |, IniY'751 food Tech-n ninn 5

Agrinnovation is a unique independent agricultural investment fund with exclusive licensing and '
commercialization rights on all inventions and innovations developed from the world renowned Hebrew University
(http://www.agri-nnovation.com/) (HU) Faculty of Agriculture, Food and Environment
(https://thebridgehub.co/) Bridge Hub-i (https://www.eitfan.eu/) EIT Food Accelerator Network'”

TheHive by Gvahim ,(https:/maoftech.org.il/accelerator/kiryat-shmona/) XLR8'®

Eilat Food Tech Accelerator ,(https://www.theacthub.com/) The ACT Hub ,(https://www.thehivebygvahim.org/)
.(http://techforgood.colisrael/) TechForGood-i (https://www.eilatfoodtech.com/)

WA 97NN MXM Y DI DN DIWORN NIYWTN TIAW NMAMIO0 NIN'D 7V X'A DA NY'TIN 7.0 NNan n'ima o v w19
.T272 [nwil o' g'oin v 0n7w ,0"7rxRI9 It '90IN1 (DN MNINi Nipax) [27n 7700 Rovitaris nianan noawn)
(2018 ,72) nnan7x-"7101 21 DMIYAL ,0MINNAY NINNDS D'VYXIN 90112

nNK Nino7a nai foodtech ntana Startup Nation Central finder y1mn 2axkna niinnn nnan 28 qinn 2
,sustainable-protein ,alternative-protein ,protein-based ,plant-protein ,proteins :nixan nrrannn
.recombinant-proteins ,functional-proteins

45


http://www.agri-nnovation.com/
https://www.eitfan.eu/
https://thebridgehub.co/
https://maoftech.org.il/accelerator/kiryat-shmona/
https://www.thehivebygvahim.org/
https://www.theacthub.com/
https://www.eilatfoodtech.com/
http://techforgood.co/israel/

D'YUTN [ITA NN "MINNA 2'aI71100 nNnan :5 nhao

anMnogp (z10'y DINN) nhann DY
mnn 1wl | e Future Meat Technologies (Non-GMO Production of Meat from
Animal Cells)
e SuperMeat (Clean Chicken Meat)
e Aleph Farms (Cultured Whole-muscle Beef)
Biofood Systems (inactive) (Meat Culturing Technology using
bovine embryonic stem cells)
Seakura - Sea of Life (Cultivating Clean Seaweed)
Hinoman (Cultivation Systems for Protein-rich Mankai)
UniVerve (Micro-algae Biomass Production for Feedstock)
Abundance Enterprises* (Spirulina Production)
Yemoja (Industrial Microalgae Production)
AlgaeMor (Micro-algae Production)
GreenOnyx (An aquatic wholesome super vegetable, Green
Caviar)
e Algaennovation (indoor micro-algae cultivation for the production
of omega-3)
D'7an oonn 27N | ¢ Hargol FoodTech (Commercial Grasshopper Farm)
e Flying SpArk (Fruit Fly Larvae-derived Protein)
nIMuvo ooln j1a'7n | ¢ Kinoko-Tech (Mushroom-based Alternative Protein)
omin ooln [1A7n | ¢  InnovoPro (Chickpea Protein Concentrate)
e ChickP (Chickpea-based Concentrate and Isolate)
'0012n 0110 '9'7nN | ¢ Low2No (Proteins for Creating Low-calorie Sugars)
2'72n | ¢  Amai Proteins (Sweet Designer Proteins as a Sugar Substitute)
.o vt

0'n 'NNXI NIXX
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21 Cultivated food” OR “Cultivated Beverage“ OR “Cultured meat” OR “Cell based Meat” OR “Meat analogue” OR
“Meat analog” OR “Clean Meat” OR “in vitro food” OR “Alternative protein” OR “sustainable protein” OR “Lab
grown Meat” OR “Animal free Food” OR “Edible Insects” OR “Edible Insect” OR “Insect Meal” OR “food printing”
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DIV DaIon D'YTN |ITN hiNipgn 29 NI'MNTTAI DMANK DXNYAD (6 a'7a0

‘0"pPN axnn
Dimension Cultured meat Algae Insects Plant-base.d meat Pulses
alternatives
Technological Proof-of-principle 2013. | Growing and Currently small scale Use of purified Farming methods

Ongoing research and
development at
laboratory stage.

processing under
research, many
challenges

and labour intensive

ingredients, increased
efforts to improve meat
resemblance

established. Breeding
efforts decreased
(‘neglected crop’).

Consumption and
lifestyle

Vision: proper meat
produced without
animal suffering.
Potentially also
experimental and
enriched products.

Novel. Green product
colour and market
profile.

Depends on products:
extracted protein
inconspicuous, whole
insects not accepted in
Western countries.

Established as
vegetarian alternatives
replacing meat.
Complementary to
Western fibre-poor
diets.

Familiar but widely
associated with low
income.

Supporters and
opposition

Attracts venture
capitalists and
entrepreneurs in Silicon
Valley, animal welfare
organisations and other
innovators. Emerging
interest from meat

Pioneering companies
and scientists, no
consolidated coalition.

Most interest so far
from feed industry.
Retail sits on the fence.

Mix of alternative retail
sector, start-ups and
meat companies, also
experiments with
hybrids of PBMA/meat

Economically inferior
for most producers.
Recent initiatives for
cultural re-invention
(e.g. FAO)

industry.
Legal and institutional Food regulation: Food regulation: algae | Food regulation may be | Issues unlikely Established, no issues
framework FDA/USDA products might be a barrier

coregulation (USA);
novel food regulation
(EV)

treated as ‘novel food'.
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Dimension

Cultured meat

Algae

Insects

Plant-based meat
alternatives

Pulses

Technological

Substantial R&D
needed for cell and
tissue development,
scaling up, finding
growth medium and
product development

Substantial R&D
needed for harvesting,
protein extraction
(digestibility) and de-
greening. Very
significant off-flavor
removal challenge.

Scaling up and
mechanisation and
R&D for increasing
energy efficiency. R&D
for texturized form of
the protein

R&D to allow for less
purified materials and
improved mimicking of
meat. R&D for
texturized form of the
protein

Well established. Yield,
resistance and induced
flatulence could be
improved through
breeding and
agronomy

Organisational and
institutional

Significant investments
and organisational
coordination needed for
product quality and
safety; potential
disruption of traditional
meat production
systems.

Significant investments
needed, also for
optimisation of main
and side products.
Complex organisation
for scaling up. Food
safety regulation.

Stable and competitive
value chains need to
be formed

Can use established
organisations and
institutions. Markets to
be developed with
novel products.

Well established

Potential future
supporters and
opposition

Part of meat industry
extending their product
portfolio. Consumer
support depends on
framing. Possible
resistance from animal-
based meat producers
and farmers.

Algae for food probably
remote until digestibility
issues solved.
production price is also
a major setback until
solved

Consumer acceptance
of whole insects very
challenging

Part of meat industry
extending their product
portfolio. Push-back
from meat producers
likely if perceived as
threat to market share.

Broad but relatively
marginal coalition.
Initiatives for increased
consumer support.
Outright opposition
unlikely.
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name tag_line founded | sector funding_stage | product_stage | employees
Israel Aerospace Military and Commercial Aerospace 1953 | Industrial Established Released "500+"
Industries Technology Technologies
Rafael Advanced Military Defense Systems and Related 1948 | Security and Safety Established Released "500+"
Defense Systems Commercial Applications Technologies
Gilat Satellite Networks Satellite Broadband Communications 1987 | Mobile and Telecom Public Released "500+"
Technologies
Spacecom Satellite Fixed-satellite Communication Services 1989 | Mobile and Telecom Public Released "51-200"
Communications Technologies
SpacellL Lunar Spacecraft 2010 | Industrial Revenue Released "51-200"
Technologies Financed
SatixFy System-on-Chip for Satellite Communications 2012 | Mobile and Telecom B Released "51-200"
Technologies
ImageSat International End-to-end Geospatial Intelligence 1997 | Security and Safety Established Released "51-200"
Technologies
Foxcom RF over Fiber Solutions 1993 | Mobile and Telecom Established Released "51-200"
Technologies
NovelSat Modulation Solutions for Satellite 2007 | Mobile and Telecom Revenue Released "51-200"
Communications Technologies Financed
Orbit Communications Tracking-based Communications and Airborne 1950 | Mobile and Telecom Public Released "51-200"
Systems Audio Management Solutions Technologies
PlanetWatchers Natural Resource Management System 2016 | Agro and Food Seed Released "11-50"
Technologies
Sky and Space Global Nanosatellite Communication Network 2015 | Mobile and Telecom Public Released "11-50"
Technologies
hiSky Voice and Data Satellite Communications 2015 | Mobile and Telecom Seed Released "11-50"
System Technologies
Utilis Satellite-based Leak Detection 2013 | Cleantech B Released "11-50"
GetSAT Satellite Communications Systems 2013 | Mobile and Telecom | A Released "11-50"
Technologies
VideoFlow Solutions for Improving IP Network Reliability 2010 | Mobile and Telecom Revenue Released "11-50"
Technologies Financed
RFOptic Radio-frequency-over-fiber and Optical-delay- 2009 | Mobile and Telecom Revenue Released "11-50"
line Solutions Technologies Financed
Galileo Satellite Solutions for the Civil GNSS/GPS Market 2009 | Mobile and Telecom A Released "11-50"
Navigation Technologies
NSLComm Ultra-high Bandwidth Satellite Communication 2009 | Mobile and Telecom B Released "11-50"

System

Technologies
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OriginGPS GNSS and Antenna Solutions 2006 | Mobile and Telecom Revenue Released "11-50"
Technologies Financed
Ayecka Communication IP and Video Delivery over Satellite 2005 | Mobile and Telecom Revenue Released "11-50"
Systems Technologies Financed
Vectria Technologies Radio Frequency and Microwave Solutions 2002 | Mobile and Telecom Revenue Released "11-50"
Technologies Financed
EXO Technologies Predictive Software for Improving GPS 2015 | Industrial Bootstrapped R&D "1-10"
Accuracy Technologies
Tsofun Algorithms Algorithms for Optimizing Communication and 2015 | Mobile and Telecom Seed Released "1-10"
Storage Systems Technologies
MOOnitor Remote Cattle-monitoring System 2014 | Agro and Food A Released "1-10"
Technologies
Agricam Cloud-based Precision Agriculture Platform 2013 | Agro and Food Revenue Released "1-10"
Technologies Financed
SatMind IT Solutions for Maritime Support Services 2012 | Mobile and Telecom Revenue Released "1-10"
Technologies Financed
Screenpeaks Turnkey Broadcasting Solutions 2001 | Mobile and Telecom Revenue Released "1-10"
Technologies Financed
Belcom Microwaves Transceiver Development and Production 2000 | Mobile and Telecom Revenue Released "1-10"
Technologies Financed
Arazim Navigation and Communication Systems 1997 | Industrial Revenue Released "1-10"
Technologies Financed
Mobit Telecom Satellite Communications and Radio 1996 | Mobile and Telecom Revenue Released "1-10"
Navigation Technologies Financed
Ability Cellular and Satellite Interception and 1994 | Security and Safety Public Released "1-10"

Decryption Solutions

Technologies
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ERC - (European Research Council)

Year | Researcher Institute Title Budget
2011 | Pinchas Pini Gurfil Technion Flight Algorithms for Disaggregated | 1.5 M
Space Architectures Euro

BIRD (Binational Industrial Research and Development) Foundation
(It provides conditional grants of up to 50% of a project’s budget)

https://projectsdb.birdf.com/sectors

1988 | Gilat Satellite Networks | Company Development of a Satellite-Based
ULTRA Small Aperture Terminal

1990 | Orckit Communications | Company Development of a Satellite Modem

Ltd. for the Intelsat Intermediate

1991 | Gilat Satellite Networks | Company Joint Development of GSAT for
Lottery Telecommunication Network

1991 | Gilat Satellite Networks | Company Enhancements to the Next
Generation Ultra-Small Aperture

1992 | Gilat Satellite Networks | Company Thin Route Communications VSAT
System

1994 | Tadiran Scopus Digital Company Compressed Digital Satellite TV

Video Compression Exciter and Receiver
1995 | Shiron Satellite Company Digital Satellite Communication
Communications Ltd. System

1996 | Comstream Israel Ltd. Company Advanced Satellite Modem

1996 | Gilat Satellite Networks | Company Mobile Satellite TV for Cars

1997 | Shiron Satellite Company Return Link via Satellite for Internet

Communications Ltd. Access

2005 | RaySat Israel Ltd. Company Mobile Internet via Satellite

2014 | Gilat Satellite Networks | Company Portable Satellite Terminal

2015 | Galileo Satellite Company Software GNSS for Cadence

Navigation Ltd. Platforms (SGCP)

2017 | NSLCOMM Ltd Company Space Qualified Nano Satellite SDR
Ka-Band Modem with antenna and
feed for high Band Communications

GIF- (The German Israeli Foundation for Scientific Research and Development)

2011 | Gurfil Pinchas Technion Control for Cooperative Operations

of Multiple Satellites
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ESRE (2017), Selected Trends and Space Technologies Expected to Shape the Next
Decade.

https://esre-space.org/wp-content/uploads/2018/01/ESRE Whitepaper -2017.pdf

Sinha G. Gaurav (2018), Satellite Communications: Global Market Through 2022,
BCCResearch

0M0X'X] D'INX

"N VNVIRY D7 DY P'YNT INAUD 7Y TTDN PORN n7yn7? vann DY" (V007D NKR
https://www.calcalist.co.il/internet/articles/0,7340,L.-3650118,00.htm|

"DnMI7-m 7w IWURY MNon yapn 7707 Nawni — T 'n 12 norta Sky and Space” :techtime 'nx
https://techtime.co.il/2019/02/20/sas/

"o 7907 Naiwr NSLComm nan 7w NSLSat-1 ‘2w pu7a" yvTn nX
https://www.hayadan.org.il/the-nslsat-1-satellite-of-nslcomm-will-be-launched-into-space-
from-russia-0407192

https://finder.startupnationcentral.org/ Startup Nation Central Finder 7w Naxnn

75


http://www.israeldefense.co.il/?CategoryID=472&ArticleID=1223
https://esre-space.org/wp-content/uploads/2018/01/ESRE_Whitepaper_-2017.pdf
https://www.calcalist.co.il/internet/articles/0,7340,L-3650118,00.html
https://techtime.co.il/2019/02/20/sas/
https://www.hayadan.org.il/the-nslsat-1-satellite-of-nslcomm-will-be-launched-into-space-from-russia-0407192
https://www.hayadan.org.il/the-nslsat-1-satellite-of-nslcomm-will-be-launched-into-space-from-russia-0407192
https://finder.startupnationcentral.org/

29N pfaxwn N =-%Naxvwn 5

.NYIDQ DN'N N"PY NARFKIN 7V 1212072 "N NATY 'Win " T7 INTIN
vy 5.1

.(Wachowicz et al., 2019) n72am yaxn T 7V DARWUNN NINd X 1772 YIRN 2T NUOIDIX
NN [N DN NDZINY DN7YW NDMIXNT L YIRD 1T W'Y Va0 'aRwn 7w NITNyn 72V 0oanna
ITA QX721 YYD D'WNTN DU'TOINN DIRAKWNAN D X' NITNNN L, NINNSNA NI'TNA [D1 NINNISN
,902 ,DI'TA'R ,NDIV ,YAX ,|IN'0IX ,|NIT 0771 N7X .mw 50-60 M m7y' yaxn T 19 v 111N

.(The Audiopedia, 2017; Williams, 2019) Tivi nwin1 ant

210NN ;0'"917N N'ANIX NN NN YION (1) D'WTN 072171 DNANK DY TTIANNY 2''"Nn AT XN
2722 NTOI7IIND NID'OY NNNON ;0'MY 912 7V 71T 'NA N'MA jYINN 1ITIA 00N 0711 'K na
NN ARYNY WIN'WD .WNWN IDWN 7 DNNKR D'911 D27 201D 79 NIAY'NN NINDINIE YR

.(Wachowicz et al., 2019) n7x D™anx7 '7'7n INNO 7907 "YY D' T'RINVOKI

.77N2 D"INX D'91AaN1 N27 "0 ,0T'RINVONXA YAL 'ARWN 71X n'1D7 on'nn "77n "akwn" namn
77N nN'w DNNINA WNNWNTIi 0'aY 25101 IX T'RNVOKRN ,NN D'771' NNDY Y N D KIN ITNN
790N NINY 0'71' N2 DMNINT .YIRN 1IT7 DNIK X'2N'71 DNIR NNDY7 IR (77712 IX 0'™12 Mnind)
,N'079 ,D1'T79 ,0I'NOIX ,902 ,DI'TI'R ,ANT 11D DMININ YIX? 72107 'Y N1 D KRID JITND .D'YIN'Y
IUNY' DINV'OI DINMITR 777,721,120 ,07217 ,772 11> DNNIN . JVoAIVI DINNN DTN DI
77D 1IUNY' [¥NNINRIMK L, NM 11D DNINT;DMVINKINVOK DI'R7 IWNW!' 190K [¥xNNI DM ;7'7n2 N1
7Y P 0NN DRARYN W D210 NWIW? 97N NNdY INY Drakwnn DX P7nY na o'oY
.(Wachowicz et al., 2019) 7707 n*1a nini ("''DNVS ,0'n) D'YTN 777 NN L,(DN' T D'ARYN)

41"100 Radical Innovation Breakthroughs for the future" xwia 'ain'’n TIN'RN 2w N"ITHh '9 7y
Awpna 1-5 7w 0770 7w 1 |12 20T KIDEYTR N'NNA TV AT DINNY NIDYWA NIfIRIDLN D N7y
.DNIX NI7A7 Y D7'NN D' T'RNVOXRN DX N7 N 2y n"1Tn 9 v .(Current Maturity) "ninax" v
18,000-> 7w "9 DI'n TV NWYI DINNKN DMWY DINN9NA 70 XpIT QTN DINNA LI

.DN7Y PN 717000 YIT1 Apyn 0'P DIIAYY DFT'RINVON

NNNNX NI'INNDNN 1901 .0N7W NUWN 19 NX [INQ7 W' DT'RINVOXN 172 INXRT7 7'901n X7 NT X
,.YOIXD 2ITO7 D'aNEn 0912 7 NUWN 197 NNNA D'ATA D720 "IN DX NX? N710'N DR NO'Y
NN 2020 Ty 0T'RNVOX NNYPN7 NdIN NIV MV D770 NI7YY NAIDNN N19'772 NNan
STND%7 N7 YW DRl 0T'RINVOX 201N 72V DRIN) 0'90IXY DM'WON] N'77Nn DR T'XY7 XN
NNLNY D'¥INAN Y'¥N7 1700 NIFTA QNADEL,DMIT D'OR'ND [N7 AXINNIT NNAN NIXIXA NINNK NNANY
N'ID NN N0NAY DA AT DINN DTR7? N Y Niwig 9 2w 7700 nimdiol X"oxa .n7R
vipe "1 N'090 npno N 1w nnrwnn 2020 q1oa ™17 Maig NN 'O Uw DPTRINVORD
ANK WI9'N X' N7 AN ANR NWsNN 1ITIN,0MN1 .0T0Y 'Rntp-1a Tavim' XN T'RINVOKRN DR

.M 7w mNTN YA N7 DNnin

NANN 1790' D'T'RINVOKN ,DI7NNNA YIRN T 7Y 07710 "ARWYNY 720 NHO NIDNK VAN NITIA
NITA '9 7V 117w 20100 7V DNIX NINDY AWR NN 'Y IR DT 1N K7W DN 0nain v
AT 70 2 oy Nirfn A1t 0rT'RNVOX NMD L,*207K0 NT71A 7w INNKD

“Ihttps://ec.europa.eulinfo/sites/info/files/research_and_innovation/knowledge publications tools and data/d
ocuments/ec rtd radical-innovation-breakthrough 052019.pdf

42 https://www.businessinsider.com/goldman-sachs-space-mining-asteroid-platinum-2017-
4?2r=DE&IR=T?r=UK&IR=T

76


https://ec.europa.eu/info/sites/info/files/research_and_innovation/knowledge_publications_tools_and_data/documents/ec_rtd_radical-innovation-breakthrough_052019.pdf
https://ec.europa.eu/info/sites/info/files/research_and_innovation/knowledge_publications_tools_and_data/documents/ec_rtd_radical-innovation-breakthrough_052019.pdf
https://www.businessinsider.com/goldman-sachs-space-mining-asteroid-platinum-2017-4?r=DE&IR=T?r=UK&IR=T
https://www.businessinsider.com/goldman-sachs-space-mining-asteroid-platinum-2017-4?r=DE&IR=T?r=UK&IR=T

27N D'axwn N 7w 0mA7nouvN DNANKN 5.2

7702 0'910 DX NINT? W' 0'7'NN .01 D'AI0N NIFAIZIID0 D'WAITN D7 1901 7710 ndn 170N
yan? IX 2pnn? KN wn 2%wn 2900 Y "om" g a''nn i LD yyab N onn
'w7Un 27U .NMNDY7 DMIYNY D'AXNNN DR DNV W' DR D RTI71 DNRNND INXNIY DFT'RINVONY

(2014 ,nT712) wi'wn DIz IX YIX? DNN2AYNI D'ARYAN YI7'NENTD KIN

J1IY NIARdL 0'YIT DRYWN NYITY

- "NIY7Na" 0'ROIN DLV 0'O1Z07V 77NYT NIY? OYYn AtWYNNI DYTAN INTD A%YY -
NN )WN71 YIRD 2T N1 OFT'RNVON MNX7 DNIX IN7Y'Y D10R D"VIAN 101 ')
.(Paikowsky & Tzezana, 2018) ('1>1 n1an ,212'0 2¥ ,77T1a) DT'9N DN'NAIDN

NINAT INY'Y NP 0OMI 0'7217TA 0"'0IAN 100 722 - "nimoy” Nty XN awn Aun -
.(Paikowsky & Tzezana, 2018) 7702 nij*12 1901 1YX¥2'1 ,YIRN WT7 NITH T'RINVOKRNN

TIX W' NN DAYR AWIANYE NIYAT? D2IYD DPT'RINVOKR INYNMIYW MNX L'w7wn Q%wn -
INT .YOIXN 2ITY7 NTNY1 DAXWNN DR 12010 1X701,1N010 91a0 2y Imn'y  niroinn nir??na
'R 7702 0N N7 Nrainoo mid (2014 ,mT7212) DAY 11 AN ANKN 27wn
Deep Space n1an md nnan nimt' 2013 mwn 120w NNNY (1772110 INNID DYUI Nin''y?
nwyn?71,2015 Ty nI'?*7na ¥ 7'wn? nmirdim 2y armon o nnx X0 Industries (DSI)
.(Paikowsky & Tzezana, 2018) 2023 niw Ty D'T'RINVON NINDY7 7'NNNY?

(Luxembourg Space nixan NIx¥IApN '97 NIMIZI00N DX M0 AIANOPI? 7w 77NN NidIo
:Agency, 2018)

ANWUNN DK WI9'N NdNIMN Niio0 - (Prospecting technologies) nen'? niraldo - -
DIN1 QIO'NI D'DIY 'D97 DANYNN 19 ,NINIZN1MI NIFT'DIR'A NITTA NIYYAXA (WI19'NA
S21¥0 NI'NYONA 0NN

MIANN ,0'AXWNN D' NNWORNN NIM7oY - (Mining technologies) nmd niarmoo - -
.DANYNN M1ax¥Nn] 7219'01 7Na

nNwoxnn NII7dL - (Transport and supply technologies) npooxi a2aIn nialmov - -
YR N7 DNRAN 1IN/ 71X IR [IONK? TY 7702 DraRkwnn n7aimn

2V Mminn 7w T2y nNwoNnn NIMiL - (Refinement technologies) Tay nimarmo - -
910 TXIN IX 012 MIX? DN TIA'Y 17D 09100 DNIXINN DX A'Wn7 NN

D72 ¥ 77N 0man n'um7x Ny - (Manufacturing technologies) aix niearfnao - -
277N T NN No9TH NIYYNNA YwnY ;1*7nnn qwnnt Ik 770%7 o'winTn

N2yl [Ionk? Nii7mo -(Supply (storage) technologies) (j1lonx) ngoox? nrrarmmo - -
.0'77TI D¥XNNNN DNIN 227 V191 ,0ARYNN 7Y

VN MY D K7 niwnm nira7mo -(Support technologies) a>mn nrmarno - -
MIYPN ,N7'01IaN ,N1DIN N0 7710 9700 'arwn 21817 070N nd'n? nirntonl
NN

77



1ANWN DINNA NIAIRIDL NINNSNNY NTANN DX A'¥N 1210717 7w 7707 nmik7n nindion 7w nimn
,N NN witen (Mg 20-n anr) Jnrnn (mw 15-20) inan (0uw wy) anpn Tnva 770
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.(CBINSIGHTS, 2017)
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.My 50 quna NIr X' 2.5 7w 7TIa 70 7Y Tmy' NNI9'WY YT NIFAIZIDLA Y 27U NIDAYNN
N'N' Y21 D'YTN D'0ITIVO NIN'DY7 DINN' NINNISAN NIMAIZIDLVN 7Y YT'A 7IN7N D NIXAIN NDWNN

.(European Space Agency (ESA), 2018) .nIrnarol NIAvIVOKX ,NI'MNAN NI7VINYG RN N7

n71va 79N axvwn n'wyn 54

nNan 07712 27X 1M1 N YR NIN'YN DNDNDNY DUN7wnn K901 DTMIIRTIAN DRPNYN 190N
N'DINN NIYXARA NIDNNI NNANNNA 770 .0 7V DKW WI9N X' NRIYRIN [NUNY NI'09
iSpace, Moon :m> nnan n'7713 ,n7x ninann nndY? .(CLPS*) x"oxa 7w 770 'axwn 7w nnonn
M My v (oIm 92 TR AN W i ini?yaa) Blue Origin A nou'7zian *ix Express

.(European Space Agency (ESA), 2018).n1'n 'axwna

JI'YYNN NN 7w am i 17575 n1an 0192 7702 0t ninanti 7750 nirmwar ntd ninany
NYPWN TRI [N ,0NN0N LN DT N'0ANT7 T2 NNYTR NMIYKRY [ID NYPYN YA 200N Dngn
NI01N 1X¥"7 N7'NNN N NNAN TR 7 .PIY7 ANWUAN VII'YE ™D NIMMYND L, TAY Ipnn NMaa
.0'IT DNANKI D'71WDN 1191 TINYN 7702 D'ARYN N1 NIM'D .AYPYNN 7V ARIYN 7277 n'nnni

IX7'W NNAN 2702 NN0Y N1MIvn NN AWRD NINYXYNNY  NIRIY N0 NI7zna A nnan
(Anderson, Christensen, & :nixan nnosnn N0 DX 7I7wh DIOY' 7702 DAKwn NNDY
Lamanna, 2019)

NNXY wnwn 7213 ,wnwin 1IN 0NINK 09121 N2 101D ,N NN IZNY NNAIWAN NYIRA N7 D'Y7n K -nrwiga 43
44 CLPS-Commercial Lunar Payload Services https://www.nasa.gov/content/commercial-lunar-payload-
services
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Planetary resources
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227 DoKW D72 "INt P2 T NEOSOK D710 NNANN TV L [NNnpR ont'a [yin7ipnt vNd onN
D'T'RNVORN DM N'MD ;17 AXINNI DFTRNY ,N1'™7 NANTNY DN KA'R-N2 ,)NRD NHVY Nin'wnin
nONN YI?'N ;TR 2T N1 Iam L2922y NdY 0N NN L0 NN 79 wnwy

.(Anderson et al., 2019) 77n2 D'wN TN 021 DN ™M NN 109TI'Y DFT'RINVONNA

Deep Space Industries (DSI)

021170 NTO N2 NIV NI'YIYA 7w NwA 2'wn? n11dN nnann 12y .2013 nmawa nnjpin DS
7V D'R¥NIY DRAXRWUNN NIXR )YN7 NiINYY NK? INNIdDY nnop niren 0D 'Prospector’ nw
TN PN YIXA7 07W 0711002 wnnwn? N N7 nnon v DSI -7, 1'w0p' (121 .0 TRINVOKN
(Anderson et nnx D"7j'0Y1 DPIYY? 012'071 77N NIX 7OIVN 7NN ND'AN D' T'RINVON 7Y

.al., 2019)

Moon Express

D' N7 N11dNN NNANN .79 mMala A 0Ty an 1 v 2010 mawa nnpin Moon Express
nnann nnern v X-Prize nnnna 21T j1f7'ma nannx'? nnat Moon Express .n1ta oinx 0raxwni
AT f7m 20- 2 NDT? ApEn XN 7Y DNINY DY7N NINAE DAY NIIWRID DM7Wnn R0
nnnonn nann nn*n Moon Express . MX-1E n%w n'77nn nxX N 2y nnnan T 7y 0'o0N

.(Anderson et al., 2019) n1'n 7y 770 N'NINT7 NN NIXIRN YR N72PY NIYRIN

Ispace

DN'TINY ,TA722"7 4 77wna 0'oian 0" nnnnn L2013 nawa nnpinw 119 nNan X0 Ispace
,Hakuto vuj7'no nx n7nt1 o'1a 40 nzroyn NNaNN 7707 MW7 n'on' 0*71T7 DNIX 02910 DYWTN
v AT 17 10 7w mm nota X' 7aa 7w Lunar Xprize ninnna 09100 DFTAYINN hwnnn TNX
1197 N1 N D NTIN,N9NR ispace 7" ,1mvpR 7 foIann 107N 7Y 01019 LY NN T
T 2V Nj7N1 DIVY D'NVYA NN 7Y DPARWNA TNKR WID'NYT IWnY! ispace 7w 0750 1 D' T'RINVOKRN

.(Cornish, 2017) niwixn
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NIYPYN NIXINA NINDTY DIFTY ,NIRT OY 7702 0'0j'N9Y7 D019 NYPYN NNIZA INR AyN1 'YIg W
NIN'S D'70IVN MINNKXY? INZINY NINANAI D'9X-VIXVOA [12'0 [IN NIMNPAI D*7'2XN DTN NINoN
DOTIR'YZ'M 7 NIYRWAN .Y (IN'NY7 AXRIYNA DI [TV D'MIDOoN D OX L7700 MINN2A NIfA7Idw
1079 [9IN2 NINIMN NINNKRD 7700 NNAN N2 .NIRNNKD DIYD wnna 17T 7702 01w 0arna
N901 NX1) DTIXR'7'M 16 7w Nn'wA JINn .My DIk NINN0A [1'R1 (Space X, Blue Origin 7wn%)
N1 (Larry Page) 'ano A% ' 7y 1yxia niypwn My 990 axwn 9w oinna wpen nwie (2
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nyxia noon nypwin .Planetary Resources nnana i'n nivpwinin mw .7aan (Eric Schmidt) vtnw
.(OECD Publishing, 2019) .(Li Ka-Shing) a1'w-np 7 *1' 2v Windward nnana

D'T'RNVON N'D DINNA NWRWN 7w nnvoqn oavnn CBINSIGHTS nnan 7w naiman 97 na
Deep Space ,Planetary resources - %77n 'axwn N> DINN2 NI'VII'AIT NNAN WIPY NIKYYT N0
2T ' 48.8 noa Planetary resources nnan ,2017 nmiw 1y .Moon Express ,Industries
Deep Space Industries nnan .17 47.7 9w nniT 0o no'a Moon Express nnan na .(2017)

(CBINSIGHTS, 2017) (027 pr'7'a 1.3) n21n2a 0'DIN 0'MIDO No'A

DINNA D'V'PWN NOTYAN 7V 0naima narxnn Space Ventures Investors (SVI) ° nnan 7w naimn
D'o'1Yvn 41%-1 (space commerce) 77N "Nonn DINN2 NWpwn 0'9'7vn 59% ' a2y 77nn
NOTYN NX A'¥Nn Xan WI'RN .(Space Ventures Investors, 2019) 970 'axwn ninna niypwn

.0"77'011 97 D'YpPYNN

n"%;7'011 '9% 77NN DINNA DY'PYUNA NOTYN (23 TI'N
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(Space Ventures Investors, 2019) :7 jnx1 78xmw T10In TIA'W 1IN

27N Axwn ninn2a N'Mwnn NIk niryves 5.5

MIN71A YRR NIYYARD 71 7700 'ARwNn NanR 0y TTINNN? [N DROIN'RD 7700 N1Io 7w "im'o 7y
DIT'P? NNONN I'N' 7702 0™7ITAN D' AIR71'AN DIZNYN YT 7V NIVPNIY DIYRYANT NIMYTAN .OXINN
(European pmanl 770 'axwn nrd DINNQ NMINTIAN NIZWONI fayvn .Dniwtl 7700 faNwn

.Space Agency (ESA), 2018)

45 Space Ventures Investors Ltd (SVI) is a shareholder driven company firm raising capital to invest in early
stage space start-ups. We focus on start-ups which solve existing inefficiencies, and take advantages of new
opportunities, in the emerging space commerce sector. http://www.spaceventuresinvestors.com/index.html
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19IN'Y7 YAIIA NNNX NI'DIN'R NITNA 190N DY 020N 7V INNNY , 20110217 7w nntir 7710 .nimnon
NIY¥NX2 NI7'NNNY N9N'R NN NINNR N7'W9 ¢ qoia .(Qwnna V'S AXY) AT DINNA N71V9
07'N NI7712 P7 NINNAIT ."ATEX IENNI 7100 NIN'D XWI NiITpnnnn European Commission
(European Space Agency RegolLight regolith construction*” -1 LUVMI prospecting rover*®

.(ESA), 2018)

a1nop
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nnxpn 77n ntdN Ntwyna n'amY? 1907 naonn oimp? 77N ni?yea n7iva niamn
(2016 A n-nT) YIRD WD 7R 77nnn 0'am R\an? rmvnw nimre mme N it 200 aninanopi?
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D7NY TWUKRD NN ARYN DINNA NIZ'WONI "Mwn DX T'7I0 NI N 7Y waTh ,NMNan Nixaxa
NYXIAY NI7'wo7 qUnnd ,X"ON1 "T' 7V NI'9X NIFT'NY NIYPYN .07 DINN DMZIN TNXD D091 DAY
NI'YIIX NIN'YN NIN'D 7¢ TWEN2 [N2) NN ARYND WIN'WN .DINTIZ NIMIYKRY DT NNA0N2 12yl
NN 7Y D"VOWN 07D DA NMI'WIN A"NIR .0FTRAY NIN'YN 7 DIY' D100 21V IX? ,nY DTNy
(European Space .77n2 nraxwn 73171 NINDY 1WA YUK DI7AK DIZNY 7W DRMIFDT IR V' TANY
ANT'NR DX 2A"NIX N7wnn nnnnw 2016 voiaika D nTawn X' 7 knaT .Agency (ESA), 2018)
n'77n 1"7u MmNl 178 0107 Moon Express*® nwa nnan% Niw'k npavnl N nrtyant npin
N'7) NOY M7unn NN N72PY NNI00'NA NIIYRIN N'015N Nnann X' Moon Express.ntuiain

(2018 NIx

I'o

NN 7700 nnTpnn 770 NN 070110 0N L1221 2IXN71 N7 YN D 0TIN©?'a 0'vzen 0n'on
NIPN1 X7 DD TYW NI7IR'AN K IENYT (D TIy'e 0yon) orT'von nNtwi ,Dn7wn n'o1o 770 nann
,3-01'70 2I¥N71 ,017'N 7¢ NNIND NPV IR 1IN9Y7 0NN DN DA NN 7Y 798D TN Y niyy
27NN NINnN 27 'o 7w jitnin (2018 11X n'7) 2aynin 7y Nivawn NPAVIVOX NNIMY A'WN7 7'l
nN'wy ,2030 N7'NNI DMYYN NIY '*N7W2 pNnt YT 'oinn [Pnnd n7'NN1 DRIy, NMIK?7A N

.(European Space Agency (ESA), 2018) n1'n 'axwnl win'win NX D TPn? NINTT DHnY

n'on

nITTNY? nudn ,ESA* ¢ PROSPECT -n n7ana n%'7n ,Luna-27 n'Tnyn n'onn nn'wnin
NIDIN IX N7'WO DI 72V YIT X7 .0W R¥N'NY7 DY717VY DRARYN 7Y WaT 1N ,NNN ¢ 2010 JITRA
AT NN'wN? Nayn 770 'ARWN1 NIvzn NIy NI'9'Yo0

46 The Lunar Volatiles Mobile Instrumentation (LUVMI) rover family provides a smart, low mass, innovative,
modular and extendable platform designed to accommodate payloads and provide payload mobility on the
moon. It is tele-operated with optional autonomous modes to allow for faster traverses and for safety when
entering Permanently Shadowed Regions. https://www.spaceapplications.com/wp-
content/uploads/2019/05/2-product-sheet-luvmi.pdf

47 The aim of project RegoLight is to further develop existing 3D printing technologies and methodologies for
the purpose of ‘sintering’ and ‘shaping’ lunar regolith (loose layer of dust, soil and broken rocks on the Moon
surface) using the sun as an infinite source of energy; for the purpose of fabricating buildings elements for use
in future lunar missions. https://regolight.eu/

48 http://www.moonexpress.com/

49 Package for Resource Observation and in Situ Prospecting for Exploration Commercial exploitation and
Transportation (PROSPECT) http://exploration.esa.int/moon/59102-about-prospect/
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.(European Space Agency (ESA), 2018) *°"Lunar Polar Volatiles

mYvunn 2 it

Legal mwnn nTyi 2017 8N .0"INQ N'M7WUNN 20 NN DA [IT 7181 0D 7700 "aRwn Rwn
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7710) 7xw DA a2 COPUOS -2 nimann nirmin 87 212 nirvr2isni niroswnin nivTn .77nn
NRIY NINNY ,NIRI7n (Nyia N9'Pwn T'P5N2 NLZII NdIoN YWXD ,ESA -2 nnann ni'tan n'an
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.(ESA), 2018)
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N7109” P17'07 DA WY 21' NNID'Y [*1170 .01 NNIX D'YNYNN D217 W 7w 0NN DX JIRNT
D217 '97X 7V NOOIANN MIYPN NINWA 71¥y9N1 JINNY7 ,0Mawn {7701 0217 Naw nnaim L7770
271 .77N2 X QNI DFT'RINVONN D'AXNN NMID NIN'WNY? D'NN'Y 790" T'NvalL717010 DNy 0wt
JP70 nnwna nwyd TVl X7 nwna oromnn 157 oo 7'oyn 2'1aN 7na nnann 7w Nim'on

(2018 ,j1'xy "TIX) N0 XIN NN2NN NVN
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50 https://lunarvolatiles.nasa.gov/current-activities/
51 https://www.unoosa.org/oosa/en/ourwork/copuos/index.html
“space mining” OR “Asteroid Mining” OR “Lunar Mining” OR “Off-Earth mining” :nixan wio'nn nitm 17121 52
OR “Extraterrestrial Mining” OR “Extraterrestrial resources” OR “planetary resources”
53 https://www.effective.space/
54 http://www.spaceil.com/he/mission/
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Foundation For Years No. of relevant Grants

ERC (European Research Council) 2007 -2019 |0

BARD (US-ISRAEL BINATIONAL 2016-2019 | O

AGRICULTURAL RESEARCH AND

DEVELOPMENT FUND)

GIF (The German Israeli Foundation for 2011-2018 | O

Scientific Research and Development)

BIRD (Binational Industrial Research 1988 -2019 |0

and Development) Foundation

ISF (Israel Science Foundation) 1991-2019 | O

BSF (U.S.-Israel Binational Science 1997 -2019 | O

Foundation)

Total 0

7700 DINN W'pPYNY DNTIRYTM Nn'wn A nooa 5.11.2

Billionnaire Company Space investment Activity
Larry Page Google Planetary Resources Mining resources
Li Ka-Shing CK Hutchinson Windward Mining resources
Eric Schmidt Google Planetary Resources Mining resources
Sergey Brin Google SpaceX Launch / data
Elon Musk Tesla SpaceX Launch / data
Jeff Bezos Amazon Blue Origin Launch
Ma Huateng Tencent Moon Express Launch
Sheldon Adelson Las Vegas Sands SpacelL Launch
Paul Allen Microsoft Stratolaunch Launch
Richard Branson Virgin Group Virgin Galactic Launch
Lynn Schusterman Samson Investment SpacelL Launch
Bill Gates Microsoft Kymeta Data
Mark Zuckerberg Facebook SETI Data
Ricardo Salinas Grupo Elektra OneWeb Data
Yuri Milner DST Global Planet Data
Marc Benoiff SalesForce Taranis Data

(OECD Publishing, 2019) :nijmn
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NV DN'R IM"PY NIRRIN Y 'Yy anT? 01T YT Y9e R T nnTim
vy 6.1

29 1117 AN AN Y1 AT AI0ZOW 1D 7V DYIAYAN NIKNAN 10RO DMII'Y 17N ,NINNKD DY
SNIDY WO 1A DMINN 'MN 7700 TRk nvoro-ipyk Ny (Convergence) "nionpnn”
nnwn i nxi (Big Data - gny 'umal nimipx7n N1 NNt 72911) N0t nikna ,%8nnaxoina
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D1I7'Y7 NIXNAITA DIFNIYNAYA NI'2270 NIPNWOKR X171 112%N NINNA DR 19W7 20 781019 N7y
DMWY WIN'Y N NIMND NI7NNA 719'0 — NIN0RIR-I'AN DINN DR ,XAAIT? ,NI771D1 DY 17X
TIA'Y y¥a?7 nn 7 niawnimn nirazimo nizna o'wvinw pr (IATIEPWC & 1IA, 2019) oy
Health 0 ni7i001 '®1970 N1wonn 217'wa DI NTRRNN NRYTRN RV .0MINAN 0'DY7 DTN NN
DA NIMAI71100N1 NI'OTAINN N7 WIN'WA NANNNY N2 NIA'WN NN IR ,ARIDIN N7y oy T

.ANIXO9I"AN DINNYT

NIYI) NIXMAN VP07 [NNRN MYV UTRIN NRYWTN? Nivan 7w naxpnn 25% n e ixwa
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7¢ DNyt 2V YIOUN DUNN WA MINNDE DI'0TINN NI AI7'wn Nyann Ntaindon NnwTnn
NP'VONAXR'T 0T ,NYAN NRI9IN 7NN NIXNAN 'NN'Y 7w D'02NN 757 0wann 0UXI9 NRINNDS

. (IATI PWC & lIA, 2019) n'ain'7 anir Tpmni 7'y 71910 Nna 2731 NnTpnn

The Convergence of the Life Sciences, mnpw n"iIm MIT nu'onaaixk nnoto 2011 nmwa
N1t Wwpna Convergence awinin .(Sharp et al., 2011) Sciences, and Engineering Physical
NN 21700 W MW X 1T TR 719017 N neraizinoo v "nionna” Ik "arm™ aTamn
- D"NN 'YL NPT ,NOTIN TNIMAI DY DMINN 7Y N'¥I1201'KA N DT A7 .DIYTN DNl
,OINY 91'7'9 7211 01D NDIT .NIRIY NIIY7OXOTA NIYWMA 7w A17'WI NN NIXIAR 2 D71V QIN'Y JIN
n'wn ax'n Bio-Convergence-n 170N » o ,MIT nu'onaaixka 1109N91 NIt Nanmm TNX
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NP'T'ON ,0"'NN 'WTA AIT'NA NDNN NNARN NIXK 7¥17 NMan NIXAR 2ww wo °AAAS - ytan iy
ANTOITDIRN 7W NIXMIAN DX NQIAN WIRRAN 7V NIWYT T2 NWNT NRWTNN DX NDVY 1D noTanNl

nn7 nnwyw "noonn" Nx'? xvavie Bio-Convergence n '7nn% D, TIv Dfwiv NIt Nann
DIAN PN NN7IP7MN NAI7Ran Apn 0TNN 'Y DINNA NIATIR NIDONA 1ND NINDY? NMiynwn
N17100-1110 ,NMTAN ,0NNIND LYTAN NIV DINNA NINTPRNNY 0W) ,0NW07  'WIRD
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,NOTIN-I1 [12D ,0"NN 'YVTN2 D'YUTN D'NIYAYA 17NN "AINN X'D NRXINN 0NN YT IR DA NRY7

58 Biopharmaceutical: a pharmaceutical derived from biological sources and especially one produced by
biotechnology (Merriam Webster Dictionary)

59 120 ni71ma nnan nnnnn nnaona Johnson & Johnson 1 Takeda nnaxe ninan n'wixgn nTval [In'na Nivron
DN7Y DMIYRIN 9"INN D'70N2 NIRXNIN NNV

60 American Association for the Advancement of Science (AAAS)
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NN - 35 navn 7170n) 7YY 107w NI'WONN 770 NN2YN D1IXTD IR NAI712000 NRYTNN
"MINN2 DT D'N'YYN D'TARN 7¢ NIN'D1 NN NNAN NI7'w9 Nanin IX nnpn Ty
Nt nnan 3 NN 2018 mw 170NN .(MRYWTNN NIwa - ,017'9) ANIDIN IX NAI71d011N

‘170ma qnnwn? Change Healthcare, GE, Medtronic

TIWN? ,NRYTNN NIWAT7 gniwn 71701 INT — A'701TA NINMNAN MINNA AXIN1 9"'in NIMdIN
DIY'"l NIN'SY? Tyl ,'NNAN [I'Y? Twna N0 78w mINTA 0T'Rn nunY?i NINN2aN
7170nn .NIRMAN NDWNY NN NN ARIDINT NIXNAN MINNA NIMYTN NIRITID0
T O'RYNIN VTN DRIN WIN'Y N NIXNA Q120K 127 DNAN 2 n71V9 qin'y 7 00ann

. (MYTNA NIYY N0 TN NIRNAN MINNA AXIN1 9" NIMDN) DINNRD

DINN N1V nimnn 6.4.4

10211770 DVO'O-INRN NIX DADINN D'AINNN NN NIV NinnnN 15-n n7un? DI NIV 7xWnI
nmnn naxn 707 7200 .NRYWTNY NIYAN NIYYNXA Nidnn nimnnnn 27n , Bio-Convergence 7
(“Incubators List | Israel Innovation Authority"; PWC 07w nroiian ninnnnn minn Nl IR

(& 1A, 2019
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Health IT 1 n'x197-112 noTn ,ANIXD-1'27 n"VAIN DMINNA NNV ninnn 11 a0

Main Shareholders

Field of Activity

Incubator Name

Dr. Shimon Eckhouse

Medical Device, Health
Technology

Alon-MedTech
Ventures

Maccabi Health Fund, Cleveland Clinic,
eHealth Ventures, Amgen, Shanghai Creation,
Shafa Invesco, Medison Pharma

Digital Health

eHealth Ventures

Mikal, Paz Atid Projects, Tav Medical, Mor
Research, Next North

Medical Device, Biotech

Galil Ofek Innovation

Peregrine Ventures & Others

Medical Device and Software

Incentive Incubator
Ltd

Boston Scientific, Intellectual Ventures, MEDX | Medical Devices and Digital MEDX Xelerator
Xelerator Partners and Tel Hashomer Medical Health

Center

Medtronic, IBM, Pitango Venture Capital, Digital Health MindUp

Impact 1st Investments, Rambam Medical

Center

21 partners including Jacobs investment Life Sciences (Medical NGT3

company lic, Salvador Pascual Sanchez Gijon,
Abu Ayash Bros. Itd, IBI Investment House, M.
Arkin

Devices and Pharma)

Philips Healthcare, Teva Pharmaceuticals

Medical Devices & Digital
Health

Sanara Ventures Ltd

Terra Venture Partners

Healthcare & Digitalizing
Traditional Industries

Terralab VC

The Trendlines Group Ltd

Medical Technologies

Trendlines Medical

Van Leer Technology Ventures Jerusalem,
Xenia Venture Capital

Life Sciences, Atrtificial
Intelligence, Image
Processing, Digital Health, ICT

Van Leer Xenia

M Ventures (Merck’s corporate venture arm)

Therapeutics

Bio Incubator

OrbiMed Israel, Johnson & Johnson
Development Corporation, Takeda Venture Inc

Biotechnology

FutuRx

M Ventures, Arkin Bio Holdings, Pontifax and
WuXi AppTec

Biotechnology

ExploreBio

Partnership between M Ventures (Merck’s
corporate venture arm), Flextronics
International (multinational technological
manufacturer), HP (US-based hardware and
software company), and Battery Ventures (US-
based global investment firm).

Electronics and Biologics

PMatX

Yehuda and Nava Zisapel

Medical Device, Biopharma,
Diagnostics

RAD BioMed
Accelerator

Lonza

Engineering, Software and Life
Science

Lonza Collaborative
Innovation Center

Youdim Pharmaceuticals

Pharmaceuticals drug
development and diagnostics

Youdim
Pharmaceuticals

(Incubators List | Israel Innovation Authority ";IATI PWC & 1A, 2019%) i
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Bio-Convergence n minN2 y7nn '‘7ayvn 6.5

-1 BIRD ,GIF ,BARD ,ERC :n'0ian nwnna npol Bio-Convergence n ninna 3pgnnn '7avn
Bio 7w nimann nX NI omNini '0'oa 1pnnY an? noana ERC Yw otvn 7900 ISFS®
,0"n"wyn onpnn? Nyt g X'nw LBIRD 7w nrjizavn Tiva ,convergence; bio engineering
NIXAM [RI702 NIRXINND ,12 2720 Dximn nikviNn nynn Healthcare IT minn%? "nir oana

.1 noona
Bio-Convergence 7 n"viii' o'minna \j7nn '2ayn 12 ahao

No. of
Foundation For Years relevant

Grants
ERC (European Research Council) 2007 - 2019 14
BARD (US-ISRAEL BINATIONAL AGRICULTURAL RESEARCH 2016 - 2019 0
AND DEVELOPMENT FUND)
GIF (The German-Israel Foundation for Scientific Research and 2011 - 2018 0
Development)
BIRD (Binational Industrial Research and Development) Foundation | 1988 - 2019 10
ISF (Israel Science Foundation) 1991 - 2019 6
BSF (U.S.-Israel Binational Science Foundation) 1997 - 2019 2
Total 32

n'vlve 6.6

IWAINY N'RI9I-I'AN NOTINN DINNA 0'VIVON NIYPA 190N 197 N7 T YN NINT NTIAY NNaona
(Alisova, 2013; Rodriguez-n71ya 1wyaw n'miT 0'miond 0'oa 7v ,2007-2017 nawn 2 7xwm
7NN NNXY TPANNY? 11702 ,ANN DINNA Namy nTawn wa .Esteban & Bundschus, 2016)
1IYWINNI NOTINN 7Y PINN NINZIVT7 INI' NANPZN N'RIDI-IAN NOTINN DINN 7W NI'WKRIN NIMIALEN

.Patent Classification - n '@ 7y nr wi9'Na 17751w D'XWIIN 'NN D'VYI9N 2 NS012 .7 'x19 N

A61 171100 2o ' 7y nYaN nYan mv 9% ,USPTO-1 01uo%? niwjpa 190n :28 WI'X

1200
1058

1000

9291 9296 989
946
933 887 890
g0 761 752
659

600
400
200

0

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

.0"910 X7 2017 mwY7 oranin .USPTO 1aim? jpxa 1om nix 7w 12 Aipn

ANNQ DMIRINAN PNNN VN 7 17101 AENN 7R IR MEIn D7A7n DNNn DPYEUn 0N Mol :nnalimnn %6
Bio convergence; bioengineering; ) wio'nn Nni?'n T %y ANWYI NpNon .DAIM) W' DAY DAwn D1 0N
Nwpiann non? nikinn np'Tal,(healthcare IT; medicine

2 no011 n'v'om nminnn 'nn ,Patent Classification A61 67
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A61 "a17100 anro ' USPTO a 2017-2007 nrawa vavsy D'7'amn D'YANN NYY (29 1I'X

60 Ml GIVEN IMAGING
62 [l YODFAT, OFER
79 B TEVA PHARMACEUTICAL INDUSTRIES
81 M TECHNION - ISRAEL INSTITUTE OF...
89 [ O©RIDION MEDICAL 1987
o1 [ GALYORAM
99 I HEBREW UNIVERSITY OF JERUSALEM
117 B TEL AVIV UNIVERSITY
172 I WEIZMANN INSTITUTE OF SCIENCE
a27 I  5/0SENSE WEBSTER (ISRAEL)
450 400 350 300 250 200 150 100 50 O

0'010V9 NIYEl 190N

.USPTO nima7 jxa 1om nix 7w 12y ipn

ao 'o7 2017-2007 ntnawa "yxmvzo ni'ro 972 USPTO a vavs? niwpan 19oon :30 WX
A61 mai'1moo

X197 TN

Y]
=
I

610

NL'0ONAMNIXR

3656

n'n"Uyyn anan

6000 5000 4000 3000 2000 1000 0

.USPTO "im17 nxa 10 niiX 7w 12y ipn

,A61B n'xkwinn 'mna USPTO 7 7xwm 1waing 01097 nivpan 190n 7w nima axn 707 31 X
,N7'00IAN'TN DINNA NIFAIZIDLY D'on'NN 178 Do'Rwid ‘NN . AB1T 7700 711000 aron 1IN AGIN
IX1) Electrotherapy; Magnetotherapy; Radiation Therapy; Ultrasound Therapy |d1 ,0'ninn

(2 noona X'm v
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1217100 A1'0 NN 'O 7Y AYpan Nwan MY 9% ,USPTO-1 v1us? niwpa 1oon 31 Wk
A61N,A61B

600

500

507 504 508
468
401 400
400
345
323 326
300
200
100
0
2007 2008 2009

2010 2011 2012 2013 2014 2015 2016 2017

.0"910 X7 2017 mwY? oranin .USPTO 1aima? jpxa 1om nix 7w 12 i

D"yTN 0'MIoNS - "oni'y7aaa nima 6.7

|'7n7 o'Rn .Elsevier 7w 0191570 7akn2 NNon NI7'A NITYA WIS 'S 7V YXIA MONI‘221n NINan
wn'y NIN1Y7 X¥IN NTI710 .0INNA 7X1W'1 071Y2 DY TA D'MI0N97 D'WAIIN D'RYANN 7'V NN D'A'YN
(Evdokimov, Goryachkina, & Leonov, n'xi91-1"an nOTINN DINNA NAIT NN A'XNY NXN

.2014)

32%-2 |INNKRN N1YY N7V NTRIDI-IAN NOTINN DINNA D'7XIW'N D'NMI0T%N 1901 D NIV NINYINN
(32 71'x) 42% 2 0'MI019N 190N N7V D7V 17'NI

2000-2018 n'71yal 78w N'RIDI-I"AN NO0TINN DINNA D"YTNN 0'I019n 190N 32 W'

42%-2 Ny 091Y2 D'NIDIDN 190N

21NN NWYn 2002
i » World 1 1 4,000

35,000 N9y DINYN D'DIDNON 190N 3,500

ml I
30,000 s N9IPN NNIND 32%-2

3,000

25,000 2,500

20,000 2,000

15,000 1,500

10,000 1,000
5,000 500

NN ININW TOID NIY ¥ TI2'Y
0I91P0 NARD MY

2001 I

2003 0
2004 W
2005 m
2006 m
2007 m
2008 m
2000 m
2010
2011 W
2012 m
2013 W
2014 |
2015 W
2016 W
2017

2018 =

DINN2 071y2 0'MI019n 7751 0.8% ny 29-n nipna nnimn 78w 1D TIY A1y NINNan
(onmi019a 7'5n 29%) 2"aax 7' ,0'721ya . 2014-2018 nnwa 2 N'RISY-I"AD NOTINN
,6.9%) nnvMa1 (20%) |'o A'nK'Y

(33X
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2014-2018 nawa N'XIO-1'2n NOTINN DINNA D'MIOTDN 190N 7 N1 an'T :33 WX

0 10,000 20,000 30,000 40,000 50,000
29% US
20% China
6.9% UK
6.2% Germany
4.7% India
4.68% Canada "
4.3% Erance D'RIOSN 190N NN 2NN
4.0% italy niNonN 29% oy 2014-2018 0w3a
3.9% Japan ;0Y1va DUVTRN D'RIDT9N
3.5% Australia 0 a
> 8% Spain 20% DV |'O - N"INN
2.5% South Korea
gg;f’ Netherlands | 0.8% DY 29-n DIPP2 NDPIND INIW!
2% razi
2 0% switzerland N2IPN NNIN2 oY%1vn 'PIoTSD
1.7% Iran
:-2‘;‘: Jurkey 132 NITTR 2IA02 NIWATID
o AIWa
1.4% Poland NI INNWN
1.3% Russian Federation
1.3% Belgium
1.3% Sweden
1.1% Malaysia
1.1% Portugal
1.0% Singapore
Austria
Denmark

Hong Kong
0.8% E Israel
Czech Republic
Greece

Finland

Ireland

Mexico

New Zealand
MNorway

Saudi Arabia
Colombia
Egypt

Thailand

INIDW TOID NN W TIa'Y
DIDIP0 MARND 1Y PN

2014- puwa N'RIS-I'AN NOTINN DINNA D'AI0NON 190N '97 072NN [IN'AN 'D1A DX Aa'¥n 34 IR
.N720N UK DMLY |'01 2"NIXR 7w D' NYWNNN 091N D NIKAY N1 .2018

N'NI9T-1"AN NOTINN DINNA D'MICION 190N '9% 8nr'raman Inma 'o1a :34 X
2014-2018 nuwa

O'mion5n 190N

L¥] 2.000 4.000 6,000 8.000 10,000 12.000
National Natural Science
Foundation of China 7.0%

MNational Institutes of Health  5.1%

MNational Science

2.2% Foundation

Natural Sciences and Engineering

1.0% Research Council of Canada
0.7% Deutsche Forschungsgemeinschaft

0.7% MNational Basic Research Program of
X China (973 Program)

0.7% Engineering and Physical Sciences
i Research Council

PN SNINY TOID NN W T
DIDIPO JAND MY

.DI0192 y'amn [nnn 927 Acknowledgment n 7y ooian ©8
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9% NI'NI9I-I'AN NOTINN DINNA D'7RYN D'AI0NON NIA7ONN NX '0ND0 [9IXKA DaTn 35 X
29012 072N (120N NMINKI QAR 7N NV'0NAMIXK D NIKYY N1 .2014-2018 nawy? ®nixvronanaix
.0MIoN5oN

19% N'RID-I'2AN NOTINN DINNA D'™7XY'A D'MIONDN NIAYONN YV 'UNd0 VIR 35 WK
2014-2018 nawa niIxv'0NANIN

BGU HUJI

TAU Technion Weizmann BIU Sheba

|DNI IRIDY TOID NIY 9V TI2'Y
DI9IPD IAND MY

nxMmninnmam 6.8

RA1720 ZIWN IRYI019 NNIYY 7RIW TWTNN NNIR9N DINNA nw7in 6.8.1

AT 710 1.1 n nunY 117 2024 niwa yanT oY m7ivn NI9NNN PIY HY  ,NRIY NN 'O Y
21T TR 600-> 1127 yan? M1ox 'RI9N wonn 7w v ,nRT nniv'? .(Evaluate Pharma, 2019)
(Medtronic) 7anvT n1an . mY7vn NnIXeN 7Y 7w ntn n'xnnd (Evaluate, 2018) noipn nnixa
2018 mwa Y1 TR 30-22 1mdNoNY NNMDNN ' 'RIDIN TIYWONAN NNAN DX 7N
7w q'na Ndn ,0%71Y2 NI7Tamn ANIRSN NNann 1™ Nnan ,Mw nniXa .(Technavio, 2019)

.(Pfizer, 2019) 2T Tx'7m 50-n n7ynY

7.5 2 Dononw 7w NISNNN KIX X' v NNt 2017 maw D A7y Rwn RIND (DR Iman
N7 22% 7w n'miyvnwn nT n'7n 2018 mawa ,nxt oy (2018 7w Kix 1Dn) VT TR
1NN 7 RIXANIX DNIYRD NITIN 7W2 NRTE[NNRD YWY N N0man 211 Tk 5.85 9w
n9011 N nannon 2019 mw v nuwxIn nrxnna .(2019a ,"72xwrn Kixn [1on ;2019 ,n'ta) vao

(2019b 7w XX 1DN1) TPNWKR N72700 N91pnn nny? 'xwm niosnnn XXt 33% v

2004-2019 pawa 78w NIDSINN XIX!

17O NI IRYI YN Y DNmyn 0p KN 9RO N70'707 271ma ni'wn R RINY
D'MNNI YRV AYYYNN 27U NNN TIN 0N DRI CMNANE 997D AIWawl Ayt Rgioyny
,OD"7XIYN DAIRIN'D 1191 D'WRI DADNIN DNANK NANN NNMIN7IAN DTN .7WUnn NNy 0'72mn

NUYYN .1 TAN 7 70700 AIWAWAL NNAN TN VIR NN 712" 78w DX I DISNN NIN'S
,YIXQ .NNDN/RN 107 0N NIN'DI NN VYN (IWKIN D7 DX NN71vn Inn NISNN
WD NYTan? NI onn? a7 Bio-Convergence -n 77N win'y N 1IpEnn NIDNN NUYYN
JYUIND [INN NIN'D NIYYNARD NXRT .7wnn 7w qoinn W7 n9' TINK DNNYZIE 7' 7w nirminnnn

TINNKN NIV7IPONR DPIN DA TITRI9N-IT NOTINY NZ7NN IX NUZIFD MY [9IKA NN K7 N2 NINV'0NAMINA DA
.DINN2 D'NO9NI D'?0IVY
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NN AN NIDINN IXY .00 .O'9'pynl D'YU'N NpIoyNn 122UN2 NNWN '97X NNYWY DY

AIYNN NN2NN [0INN DR TN 210 IR

AT TN 7.5 % e x'w? yran 2017 mava nisnnan XIx'

2019 mw nip'oa AT TIX™™M 5.85 7y Tt , 22% -> 7w TN Yivrwa Rixn 1T 2018 maw niproa

27T TR 3.4 ->2 nonont 40% -d 7w TR Iv'wAa RIXNY T

.NIX'NN MIynwNn TINKY? N'RINK NNUAY Y20 NNAN 7¢ ANITIN XN RIXA AT nNgun naon
7w 11X yoni NIMIYNYN NINAN 78U i K71 YN 0IYN DNYY 17002 )27 0TV X D D
.36 'K IRINND KRIX'A 'R DT DTV 1IX VA0 NNAN 7Y ANIYY?NN DY .DNMYTN NI9DINN

D717 "TIN'I'N
o = N W =3 [9)} )] ~J [s.4]

7.3
6.8
6.6 6.3 6.5
20 47
3.7
3.3
2.2
1.6 I

2004-2019 npawa nivsNNA XX XN 36 X

nisnn xix!

6.8 6.9

7.5
5.9
I 3.4

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

n"MT7P v

KIX'N |IDN 21N) 'S 2 |NX] 78NV TOoIn TIA'Y Aapm

nmiIT NIt TIva 2006 v aatna YRW N1Ta DX X'an 2019 mawa nisnnn Rixt nwyn?
7NN NI7ITA NIM7WUNN DIYPYUNn ARXIND X' 7172 22 KX 9D 71720 ,7027T ,11921'0 1nd

DN2T TN M

8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00

0.00
2002

L7721 1 nimeol
DTN nnan IR 37 X

nivsnn KRIx'
7.50

2004 2006 2008 2010 2012 2014 2016 2018 2020
nNM7p mw

KNIX'N |IDN '1IN1 'S 2y lap el XINY ToIN TIA'Y MaliTial
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NNRYTN NNAIT NNIX9N DINNY DA 78! 7w A'ninnn' 71x12a ni'wnn 6.8.2
NI9NN NIN'S D'70N2 NAI7INDLY

N7'wan DIV ANIRO9N NMYYUN D DRI 7RIW DT RIYA W'Y 20N 70700 IRIYI0I9N KR 7Y 1m0
NMTPRN 7Y NMIN7'2N D'YTAN NIYIXAN X 7V NIXTI N0'01] TAIYN 7R'™YI0ISN 7W K'm 'Ix'n 17
nniixn 7w . (Israel Innovation Authority, 2017; Samuel Neaman Institute, 2019) nmipnn
D'NIN'S DY 7RIW 0'A171000 NRNN'D 7Y DAI7'Y 0T DINNA PIYD 7R'™YI0I91 TR 7w N'yTnn
mw? IATI n"IT '© 7y .nT DINN2 N"WYNN DX OTP7 NNATIN DINY DYIYY NNIXNON DINNA DMWY
N 7'7NN2 D' NNWAN DNIVRON XY 78 NNIXRD-I"AN DINN 7w YWwpn DR "pTn?" iy nw 2019
NY2d NdNIM PRI 7o 1wvaw niriwry nimay . (IATIHPWC & 1A, 2019) Bio-Convergence

JINT

NN NIY¥NRIA NI'VY7IR NIZID' D'NTPENA 070 A7W7 D'YPAN NIMYTN NISNN 1722 D'P0IYN DNRIN
7w D'V2'N NNd2 DTN DR D'YNARN AT 201N 7NN Y107 FTO NIRRT N1l 011N 7w n7Ima
NIR NIBNNT7 NNIYRD NI NIRARN Y121 NIYTR NITIE7m 120 ,00%1771 012 17'21md ,)'70nn
2NN 91X D'A'RNN 071771 DDA IN'RA 0NrIng oryron (Al) n'mipkn N1 7w otnTin 0
NNYTN 7w D DX ,DINNN DIT'P7 7R'Y¥1019 DN W' )2'971 122 WIN'Y WY [N DI0'WAN NI 2'1ml
(Buvailo & Ajami, n.d.; Coley, Barzilay, Jaakkola, Green, .n3in D10 N7 781019 ,N'A171000

.& Jensen, 2017; Schneider, 2018; Zhang et al., 2017)

27 [12'0 Y721 DDINNI DM DN NI'0IAYY NIYTN NIFAIZIDVA NIDINN NIN'S D'Y7NNY NTAWN w2
.NT DINNQ D'AONN 7V 12ANNY7 Y'ONY NNWTN NIN'DS7 N2 NIA'WN MY ,N'7371 N'a71100 n1'nan
N2 DINNQ NINANAN NNAN OY D71Y9 NISNYN NNIX9N DINNA 72V NINAN NRNNRD DY2
NT'N? NIV 72V NI0OIANN NIYTN NIV'Y NIN'DA DT ' nNwy niv'zwn [l (Al) nrnipx'mn
N'NON7 ,NI9DNNN '17'2 70N DX Y'RN71 N1017 T2 02172 DRINI NARN NN NMIDR?A N1 ,N1I0N
TN 7y qona ,nxt .(Reader, 2019; Walker, 2019) nrwyna 1i7wDn Niv'w NRIS"mn NIty nx
N72p ANK7 DA NIBSNNN 7Y V191 NI7'W'7 Yana NINdIN 7907 NNAIa ND7INN PIYn NYAT 2y nny?
N D'YIN'YY 722 1'K NISNN NIN'D D'NNYT YN QUTNN NN D [U¥7 21N .NI071a0 YR
Bio- 7w nnrx' DNal NNORD-I"AN MINNA 0'9011 DMAI71200 D'V DA 77101 N'NIPX7A N1 o]
NP7 7w 172 AWWOKY |IMuni ninon ninan T 2y o'nnionn 0*71in onw Molecular Platforms
vIn'yn ,'T'pm nNan 7w n"iT o 2y .0"En nta iooni 7'yt 91k NN 150N 11y W Niva
N'IYYY NRWTN DDA NINDD 170N DR YR DYAIVIRDT D'YVATN NI 217'wa 178 NiNNIdu7oa

.(Leclerc & Smith, 2018) ni'7iIman NnIXSN NIN2N7 1Y N7va nirnY

D'YUIN'Y? MDD 'R XD IR D702 T NINMA 7w D' 07170 17X 9"IN 'YNKN2 DINK D |'X7 W' TIY
0'02 7V NI'RID NI'TAN YIX IN D'XID NITOINNA 1777 YT'A NIN' IX7 N1dIN NN 7w "nroN7p"n
D'NIN'S 7¥ D'IPN2 12 O'NINNY DIXY PIY 1Y 702 DINNYZ 011712000 718 K78 ,0M700T7 0710 7'

.01V NIXT DAY NI'NY DUIYY qRITRA 02172 ,0'N78IN

'1012'90N [I12'0N NNN9N7 NIMAI7IDL NIV'YW NR'YNY 7RI T 'DIRDT N'AI71100N NRYTNN NN
D'7'y' 070N 7Y 9"In NYIn DA 11D ,NIMYTN NISNN NIMNOI 17 DN WITIN ATh N IxyI
21 27 RNA0I9 Nva NIt Nty LI9R DDY7NNA DTENn 2wNn YD 9w a7'wl N ol
NN X7 NIDNN NIN'D 7W DDNRD 0NN YVPURT L [IWRIN 27w 1IN X77 ,DRT 9y
D'9TVIN NI'NY7 DMIYWYN D'Y7TINN TNRIE N'WYNNT AMTRRN DX 27W7 W' 0T DINN2 DNIYDI NIFNMm

.N7'Y9 NNaN2 N'MUYWYN NICINN DY N'!MTRR A7UNnn MUYYN VIIVPIT YA D7

NIDSNNN NIN'D D700 DINNA 'MY*YYN VIILVPIT 6.8.3

MUYYN 0ILVPIT ¥ 7T 0" ,7INT 1A DUNN 'Y DINNA DNNIBN AYWYN A7 NirTna
Tomn Dy TN' N'M"YYN NNaN 7¢ 217'wa nyxann 0ozt Ny mnaona (Industrial PhD)
INTIAY 7V 1D LITIVON 72PN NNNA0NAY N'N7YUNN NN T 2V NINANI VIULVFITA NTIAY NTPRN
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NYITIN N'WyN D' [NN9AI1 'NIYT" YyTNa NAITAY D2 0N N'DINN NRNN' . 'MYWYNn NNana
AYEN PITNANNTIAVN PIY DX 1192 NNI9N 2T 'MYYYN NTIAY NIXA VITIVON 7Y 1A17'YA ,N"YWYNY
DINN2 VIIVPIT NA 7w 21 oon o' 78w L(“Industrial PhD,” 2019) arwynini nmTpkn 2
yro? 1wy Nt 'vn 7T ymxi L, (Wilerfort, 2014) onawdn? nn'sknnin npioyn 0'wsnnw 0N 'yn
NNMYINN ,NISNNN NPYYNA 11D DMIIYRY NRIKKIA .APYYN D' IYY NIRINNDS D777 DA 1D D2

.7NIY7 IN1'NQ 7Y 0¥ IR DYYYNA DMUMD DIYOYN DY DMWY 0T [I'V17 9D

D'o0N PIY *7wd1 0'on 6.8.4

71¥ 731 n'mon 190n 17viIn 2019 NanxTa 29 paxna 'yrant? v2't AT Dy NNtpY an'wa
axioa ninn? Bio-Convergence - n niwm

N'171001"2 NNANA Y'PWA?A NIYINI [12'0 1IN NINAN — NI?'NNN NNAN NIYpwna Yoin 0y =
.NNRAN [12'0N NN 7wa Ni'NnNn

INX TTIMNNT? 18D 0TI X721 Bio-Convergence 7w Xwiin NX DDn X7 plunl oy'pwnn =
.N'7¥N XIN NN9Y7 NN 7V NIY79'X0'T 1901 7W TIN'RA 1IN W'Y NTAIVN 7w NINT
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1 https://www.themarker.com/blogs/itai-green/BLOG-1.6704587

2 KEY INDUSTRY INSIGHTS. The global orphan drugs market size was at USD 125,016.1 Million in 2017
and is projected to reach USD 294,037.8 Million by 2025, exhibiting at a CAGR of 11.4% during the forecast
period (2018-2025).

Source: https://www.fortunebusinessinsights.com/industry-reports/orphan-drugs-market-100088

73 https://www.calcalist.co.il/local/articles/0,7340,L-3773644,00.html

74 ima narva nwyaw nina o'0a 2y Start Up Nation Central:nnonn niz'n oy

Pharmaceutical, Biopharmaceutical, Pharmaceutical preparation, Drug-design, Orphan-drug, Drug-discovery,
Therapeutics
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https://en.wikipedia.org/wiki/Wyss Institute for Biologically Inspired Engineering

https://wyss.harvard.edu/

76 Convergence of biology and engineering will be "one of the transformational technology trends of the 21st
century". PUBLISHED: 09 Nov 2018
https://informaconnect.com/convergence-biology-engineering-susan-hockfield-mit/

77 The Koch Institute for Integrative Cancer Research, a National Cancer Institute (NCI)-designated Cancer
Center, is a state-of-the-art cancer research facility as well as the hub of cancer research on the MIT campus.
https://ki.mit.edu
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*Microfluidics

Microfluidics refers to the behavior, precise control, and manipulation of fluids that are geometrically
constrained to a small scale at which capillary penetration governs mass transport. It is a
multidisciplinary field that involves engineering, physics, chemistry, biochemistry, nanotechnology,
and biotechnology.

nix'mn 6.8.7

N7'WI 9PN NI NIY NN [ITNA IIX Y ,0M2'1 DDNAXK 0N DI9NN NIN'D D'0NY nTalvn 7wl
,N0M21 2" NIR NNAITD ,NINNISNA NIFTAA .NT DINNA D'ATERI D"YTA N71¥9 'DIN'Y Yy Inn? nin 7y
D'TD2IN 2 A'YIAVIRN NNE N7IY9N qQIN'Y DX TWOXNT? NI 7Y DN D'WYNR nypwn 2wnnn
72¢ "miIn"l NWTN NIDNN NIN'D 7w 070N 0DTR7 NIN-2Y AtYYNNE DYRIDN DTN ,DATIN

21N N7VINYT D'YAWNN NNURE 12 DNYINMY AR 0NN 'Y DINNA 'R 7nn

70N NI INTIR 120W NIV Y'PWUR? NI9HTYN (120 [IN NN DA 11D) NIITA NNIRD NINAN
0"10" 7w omTPIn 0w gxi,’8 IND ,0m7p-n19 0101 120 (j12'on nTin) De-Risking 7w n'ion
D'27W2 NNDN NAI7ZIDVNY 720 D'7TA NNNO9AN NNANYT IX MTPRN TOIN? D'NINN ,DRNNA .07
X'2n7 D' IYON IT NNAONA .AXINY '0'02N Ij7NNA DIAINY TN NN IX W' D7 AN 0'7va
7221 DMTMA 1Y'PY! [12'0 [IA NNANI ANIXS NINAN 1AY DTPNN A¥nY? 0"0I'N DPNND DX
DTP7 NNVNA DMYTN DUKID D'NIN'D Y'RN71 NINT? X' AN (11 1o "nima gny” 7y nwar
Yo' 2 1ND1 MINN IZNNN '"INNA NNWIN D' [1DAN ,90112 .071Y2a1 7RIW 112NN NIRNA DR

.0MmTpNN NIk D1YY7 DNMIRYNN DX DTR7 DYT?

NIN-7VY NHO NDNRI DAY NIFTAA IX D' ,7'W7 NOTINY 0Y'9XNI NNIX9N DINN NIFTIN' w2
AWATI2Unnnl NTYYNN L NMTRRN (12D DRIYD DNI0RON 2 N71Y9 'OIN'WA MIynwn [DIXA |InNNY
MDY NINT NIN'TAY . PI'WT7 AWIRAN IXIND 27 ,0MTPRA DYV DNY '0'0aN YTAN |2 1wdn 7y
YITIN 'WYNN YT DX 17 722Un71 DINNA PI0Y7 D'RNNY DTRN NID NNWIN XYY NIONYNN DA NIFNY
.DINN2 D'OP'ND 71011 X720 ,02'77 010" ,NP7P-N19 ,NMODINN NN (1A NRIY NIY79'Y0' T

78 Investigational New Drug

109



0'NS01]

6.9

Bio-Convergence n ninna ynn 'i7zyn :1 no01 6.9.1

ERC
Year | Researcher Institute Title Budget
2008 | Ehud Shapiro Weizmann | Biomolecular computers 2125980 €
Inst
2009 | Dvir Yelin Technion Multiphoton lonization Nano-Therapy 1782600 €
2010 | Hossam Haick Technion Diagnosis, Screening and Monitoring 1200 000 €
of Cancer Diseases via Exhaled
Breath Using an Array of Nanosensors
2012 | Yael Hanein TAU Functional nano Materials for Neuron 1499 560 €
Interfacing Applications
2012 | Doron Gerber BIU Multi-Dimensional Lab-On-Chip 1497 990 €
2012 | Amir Amedi HUJI ‘Seeing’ with the ears, hands and 1499 900 €
bionic eyes: from theories about brain
organization to visual rehabilitation
2013 | Galia Blum HUJI Protease Activated X-Ray Contrast 1499780 €
Agents for Molecular Imaging of
Vulnerable Atherosclerotic Plaques
and Cancer Development using
Spectral CT (Computed tomography)
2013 | Ido Bachelet BIU Molecular Robots Exhibiting Collective | 1 496 063 €
Behavior
2013 | Sarel-Jacob Weizmann | Computational design of novel protein | 1499 930 €
Fleishman Inst function in antibodies
2014 | Eran Azriel Segal | Weizmann | High-throughput drug screening for 150 000 €
Inst identifying personalized cancer
treatments tailored to the particular
mutations of the patient’s tumor
2015 | Avraham Dror Technion Next-Generation Personalized 1499 250 €
Schroeder Diagnostic Nanotechnologies for
Predicting Response to Cancer
Medicine
2015 | Yaakov Nahmias | HUJI Tracking the Dynamics of Human 2118175 €
Metabolism using Spectroscopy-
Integrated Liver-on-Chip Microdevices
2016 | Amos TANAY Weizmann | Algorithms and experimental tools for | 2 437 500 €
Inst integrating very large-scale single cell
genomics data
2017 | Ofra BENNY HUJI Mechanical Targeting as an 1499875 €
Integrative Approach for Personalized
Nanomedicine
Tota 14
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BIRD (It provides conditional grants of up to 50% of a project’s budget, upto 1 M $.)
Only Israeli grantee is mentioned

Year | Researcher Institute Title Budget
2011 | MedCPU Ltd. Company | MedCPU Advisor Platform
2012 | Healarium lIsrael Company | Application for Self-Monitoring of
Ltd. Cardiovascular Risk
2013 | LifeOnKey lsrael Company | Integration of the Electronic Health Record
Ltd.
2014 | New NI Medical Company | Development of Comprehensive
2011 Ltd. Telemedicine System for Usr in the
Emerging Home Health Care Monitoring
Market
2014 | CliniWorks (Israel) | Company | Gaps in Care Program (GiCP) — Healthcare
Ltd. Quality Analytics and Patient Engagement
Portal
2015 | Telesofia Medical Company | Personalized Wellness Video (PWV)
Ltd.
2015 | MobileODT Ltd. Company | Advanced Cervical Cancer Analysis in
Remote Areas
2016 | MedAware Ltd. Company | Prescription Error Surveillanc
2017 | Pill Tracker Ltd. Company | EMR/EDC Hub — An Electronic Bridge
between Medicine and Science
2017 | M.You Cognitive Company | V2U — MyndYou Data-Driven Care Delivery
Technologies Ltd.
Total 10
BSF (only Israeli researcher mentioned)
Year | Researcher Institute Title Budget
2001 | Vago Razi BGU Bioengineering of Articular $81396
Cartilage
2015 | Ben-Assuli Ono Learning from healthcare $60000
Ofir Academic | systems using data analytics
College techniques
Total 2

ISF (~ 300,000 NIS per year for 4 years)

Year | Researcher Institute | Title Budget
2011 | Roded Sharan TAU | Reconstructing Annotated Signaling

Networks
2013 | Eytan Ruppin TAU | New computational methods for

personalized modeling of human
metabolism on a genome scale and
their application for studying breast

cancer
2018 | Ronit Satchi- TAU | Elucidating tumor-host interactions to
Fainaro design precision nanomedicines for the

prevention and treatment of melanoma
brain metastases

2019 | Karen Avraham TAU | Big Data to Therapy: Personalized
Medicine for the Deaf in the Diverse
Jewish Population

2019 | Michael BGU | The Israel Leukemia Registry:
Danilenko integration of an AML clinical database

111



Mordechai with personalized ex vivo and in vivo
Deutsch validated single-cell characteristics to
Eitan Rubin, improve prognosis
Michael
Milyavsky
2019 | Aviad Raz BGU | From DNA Sequencing to Personalized
Shiri Shkedi- Medicine: Social and Ethical Aspects of
Rafid genome-wide sequencing in cancer
care
Total 6

A61 1171200 aroa 077010 DMINNN 'NN 2 N901 6.9.2

Classification

Description

AG1B

DIAGNOSIS; SURGERY:; IDENTIFICATION

AG1C

DENTISTRY; APPARATUS OR METHODS FOR ORAL OR DENTAL HYGIENE

A61D

VETERINARY INSTRUMENTS, IMPLEMENTS, TOOLS, OR METHODS

AG1F

FILTERS IMPLANTABLE INTO BLOOD VESSELS; PROSTHESES; DEVICES PROVIDING
PATENCY TO, OR PREVENTING COLLAPSING OF, TUBULAR STRUCTURES OF THE
BODY, E.G. STENTS; ORTHOPAEDIC, NURSING OR CONTRACEPTIVE DEVICES;
FOMENTATION; TREATMENT OR PROTECTION OF EYES OR EARS; BANDAGES,
DRESSINGS OR ABSORBENT PADS; FIRST-AID KITS

AG1G

TRANSPORT, PERSONAL CONVEYANCES, OR ACCOMMODATION SPECIALLY
ADAPTED FOR PATIENTS OR DISABLED PERSONS. OPERATING TABLES OR CHAIRS;

CHAIRS FOR DENTISTRY; FUNERAL DEVICES

AG1H

PHYSICAL THERAPY APPARATUS, e.qg. DEVICES FOR LOCATING OR STIMULATING
REFLEX POINTS IN THE BODY; ARTIFICIAL RESPIRATION; MASSAGE; BATHING
DEVICES FOR SPECIAL THERAPEUTIC OR HYGIENIC PURPOSES OR SPECIFIC
PARTS OF THE BODY

A61J

CONTAINERS SPECIALLY ADAPTED FOR MEDICAL OR PHARMACEUTICAL
PURPOSES; DEVICES OR METHODS SPECIALLY ADAPTED FOR

BRINGING PHARMACEUTICAL PRODUCTS INTO PARTICULAR PHYSICAL OR
ADMINISTERING FORMS; DEVICES FOR ADMINISTERING FOOD OR MEDICINES
ORALLY; BABY COMFORTERS; DEVICES FOR RECEIVING SPITTLE

AG1K

PREPARATIONS FOR MEDICAL, DENTAL, OR TOILET PURPOSES

AG1L

METHODS OR APPARATUS FOR STERILISING MATERIALS OR OBJECTS IN GENERAL;

DISINFECTION, STERILISATION, OR DEODORISATION OF AIR;
CHEMICAL ASPECTS OF BANDAGES, DRESSINGS, ABSORBENT PADS, OR SURGICAL

ARTICLES; MATERIALS FOR BANDAGES, DRESSINGS, ABSORBENT PADS, OR
SURGICAL ARTICLES

AG61M

DEVICES FOR INTRODUCING MEDIA INTO, OR ONTO, THE BODY DEVICES FOR
TRANSDUCING BODY MEDIA OR FOR TAKING MEDIA FROM THE BODY DEVICES FOR

PRODUCING OR ENDING SLEEP OR STUPOR

AG1N

ELECTROTHERAPY; MAGNETOTHERAPY; RADIATION THERAPY; ULTRASOUND
THERAPY

(WIPO) :nipn
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https://www.wipo.int/classifications/ipc/en/ITsupport/Version20180101/transformations/ipc/20180101/en/htm/A61.htm#1420
https://www.wipo.int/classifications/ipc/en/ITsupport/Version20180101/transformations/ipc/20180101/en/htm/A61.htm#115
https://www.wipo.int/classifications/ipc/en/ITsupport/Version20180101/transformations/ipc/20180101/en/htm/A61.htm#1450
https://www.wipo.int/classifications/ipc/en/ITsupport/Version20180101/transformations/ipc/20180101/en/htm/A61.htm#120
https://www.wipo.int/classifications/ipc/en/ITsupport/Version20180101/transformations/ipc/20180101/en/htm/A61.htm#117
https://www.wipo.int/classifications/ipc/en/ITsupport/Version20180101/transformations/ipc/20180101/en/htm/A61.htm#119
https://www.wipo.int/classifications/ipc/en/ITsupport/Version20180101/transformations/ipc/20180101/en/htm/A61.htm#1420
https://www.wipo.int/classifications/ipc/en/ITsupport/Version20180101/transformations/ipc/20180101/en/htm/A61.htm#121
https://www.wipo.int/classifications/ipc/en/ITsupport/Version20180101/transformations/ipc/20180101/en/htm/A61.htm#125
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D'DNX N7710 "N LAT NIX? NDINY N'NXY DNPNI91 NINRA DNIVISN0] MNP DIV D'WYINA ,N7710N
2018- nn1w'? 2020 horizon 7w nTIavn NN ,7wn? .n%7102 N2 W'yl 077100 7712 Nozn NI
MYPR TNY NN 7N N17710 79 DIFTNY N11507 nwTN 90 nand N gnn antit nayn 2020
.D'NI22 D'YIXY N7V NN NMDNVFZZR NNIR 7W NNAR? 0T NON NN N7'0ge ,7un? . nno 771
DIV D'NINNA NRYTNN N7 0 DX 21 NTYYNNTE MTERN IPNNN DX 27W7 KD DT 0'N92 MANKD
2AIUN NT DINN .NMDN0PZZR NNIK DR 27U NIYTR NIIZ1I2007 70K NHVY D'DOYT NoN NINY
TNARI NNVPIR DTN 1D DMWY DY DNIVRO 7¢ 0DIX 7V NIWYI NRDINRN NYWYNN NINDY

.(horizon 2020, 2019) nwTNNN N"ANIX

flash n%7710 7w wTN 210 NNNON N'7xw'n StoreDot Nan :yaxa NIP7100 DINNA WIT'NY NIKAAIT
NAYIT NN2NN .0M0I9'0 DI'M'Y7 2D 1PN NIYTN NIFAIXK NIADIN 7V NIooIANN N*Y7nwn NifinnY
.(EnergyStartups, 2019) ni7710 nin'o2 071y NI7'amn 98-0IXVON NNAN ['an 4 -0 DIFN]

NAR 7w N7 D'YNT IR, 7nWNn Xt onvi nwn'? N2l 17NN nwn TR DY TTIMNNY? Nan 7y
:0'NAN NIT710N 'A102 7'V DRDINN 17X DNID'YW QNI DDNX (AT 'NH0V7 N'1ANIR

AINYT PTRNN 27 NNANNIENIP710N 2IW2 DM NIV 20 |01 17710 - Lithium-ion battery
-1 NU7WN NAI71D07 1907 17X NIT710W 7D ,071V0 AN I U901 NIYXIANY DNITITAN DIYRYNN
,7unY) 178 ni77102 oDwnnnn oniewin L(World Economic Forum, 2019) nianpgn nawn 10
DA NINXZI0 NINNN MuN 7 NR90oK7 NI7'W'7 INIX 091N ,(NIYY 8 TV N'ANIX NNAR D7D N7Tan

N'U NYUAT NNYR [NAY ,2150N NIYYA

N'NIRD NNAX NU'W NIX DN NIP7I00 P77 071V [N2 Wiyl XY 733 T8 NiP710n 'nn
NIAR MIY" 27U 2N 11202 D'YANWA 17X NI77102 .7wun? ,0"7nwnn 02N N'WYN7 NoTviNn
D"XVYZI-1019 0'IYN DY DNIAN 12N 0N NITVImN D70 ,%°kWh aoon Yw niv7ion 7nn ,nanax
NPooX NIX? (multi-MW) nn2n uxi-nan 9w ni7710 11 (European Commission, 2017) aan 7y
AX7 NNVY7 NYAR N0 NI7YA NIP710 7V j'va MaITn DI ,NNT DY TN' .7nwUnn WY 01171 o' NNy

.D'71TA 0'9P'NA NYWTNNA NANIXK NN'ARA NN NjP'90N NI'RY N7 (NIvY 4-)

Motor Intelligence 'o 7y ,nnaIT? ,|I'-0I'n'? NI7710 7¥ 71IUn 7X'X1019 DX 1IPTA 7NN NINAN 190N
2020-2025 nwn |22 22.58% 7w nyxinn N'MIY nNMxa 7ma7 oy |i-0rm'? niv710 Y piun nm
2y v -0 177107 My wipanw o'oix BloombergNEF -2 .(Motor Intelligence, 2019)
-7 yan? 1oy [I'-nrm*7n ni710 v, Statista 'o 7y .(BloombergNEF, 2019) 2030 1v 2,000GWh
Statista, ) VT TIx*9m 30.2 2y Tayw 2017 -2 piwn 1ma nniv? 2025 Ty 2T Tk 100.4
-1 'NKAI0'ON PIYANIT TR 22.7 -2 win DI 710 Yw mivn piwnw xxn BCC -n (2019
flwn (BCC, 2019) 15.8% 7w n'miw nn'my oy ,2023 -2 2217 TIR"7'n 47.36 -7 71127 ox1 2018
DN'YINI AIWNNNA DI NIFMWN NIMIDNAN JZ'Yal NIANNA 7IT'ann ARXIND 12'va 72Ima%7 19X m7ivn
07aIpI DN I-DI'MY7 NI7710 79 DMV DTN 770 [1IT DIFAYN NIMIDNY IR Pt .o
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(07217 42% ni'7'on) VA NN -DrNt? NIZ7101 NITAWN NIMIPAY NIY7102 0MI'N DDA DN
aI0NN 127 NIYWN AT7INE YR 072 NN 79 0NNnn DR NYhan NRyol NiP7107 nwnTa nnmyn
2018 "2 2016 72anvvo |2 .0"7nwNn 21010 22 NY9N N'ON DX VRN D17V DIM'Y71 VI
™y X7 0721 7w XD qpnw Tiva 150% 7w 0y nTTNal 721N NN D TREN NYon Aty AN
7¥ n'oEmMTA NRP7219N nvan vl U nmvn npsoxnn 50% -n nir 2016 -2 T nwnTa
World Economic ) u'7a17 9w njzo0KI N'"127 09011 DIZNY 7W 1007 NRAN NNAIAN NWATI AR

.(Forum, 2018; Bold Business, 2018; Reuters, 2019

[I"7'n 216 -> 2017 -2 n1on nann Apple NN :DRIWA DMIYT NYWATIN 072170 NIND'Y? NIRNAIT
nan .07 Yw (2"p 1000=10n v 1) mon po 1,030 -n AN D722 1T DM LJI9YR M1'WON
M1 2016 -2 .v721R 7w 1v 2,300 -7 n72apnn NMd ,2017 -2 niMPn 97x 103 -n anr nndn Tesla
0721 7w Mo 1V 97x 21 -7 NapEnn NiMd L,0r%aRL |17 175 -1 0T Dfawnn It 156 -

.(Bold Business, 2018)

D720 "NIN2 12WN '11'0 DRI ZIYN NINNRD MW L|I'-DI'MY NI7710 win'wa nnmx? 'oxn oy TN
.10wn 70% -1 DTN IT DMWY D 07N NN ANax nTTA1 2018 okn TRn .NIY71I0N NIXY
NNMYN NIY'YY KD N MIYAYAN DYAN .IT D07 NINKA D'TAIY D'NIYAYN  DMIIA 190N
P7T0 'NN NU7Ya NNYY .NIWRIN NIANTNNA TINYY INYXN X7 0IYD NI'Y7awnn NIfANNN 1IujRoY?
N72IN PIYY DITMN V72PN NI N7TAN1 D'YTN 0790 7¥ N0') 07217 'NNA NNMYN NIX NIXY
N7TaN M) n77102 V7N NMD DX TIIN? An'7¥n Tesla Nn1an 90 .0'NNn DTN X' O
D D'ANN DY ,NRT NINNY 07217 7Y NIF Mo Nind oy NI7710 7w wIn AT? 7201 (7730 nimd

.(International banker, 2019) nixan n1wa V7217 NYTN DA 1ND YYIRN' 072170 1'Nn

UltraCharge® nnan ,2wn? ,j'-nrn'? ni%710 Y Xxan WITn 2w NiNoY? NiyIo yIxa NiNan 1oon
NNI'¥-1112 7'2 MIN2 TR 09N NB97NN NIYXNNA [I'-DI'N'Y7 NI17710 N19'wW? 1171100 NNNSN
-ITN DIM0'0N PPN DR ND9IN nu'wn (Titanium dioxide) axnn-1T Dimo'on 1wyn (nanotube)
N77102 NIYNINNN NIMDD NIARNN DX YRN7 ATIVD 1700 ,(0DNK) DMNEm NNY-117 axnn
X' ND01 XNAIT .N77100 7¢ ANI' NN NNTYTN NIDIYNA NANIX NIDIOY NN IO TWONNI
N1'WOY7 NINIA (-0 N1710 27U NN Dwixan 1e'wh oo nnnonn #3DBattery nnan

.N'77102 NIV YWIM'YI 022 70WNT1 NIXR D7D 271220 DX NIYIMA NIVYXNARY UTNN

w' .pxin-axn ni7io - Solid-state Batteries |n '-ni'n'? ni%710 YW xan T ntan7inoo
NIXNXA NWI9 N77100 17D nmiionn Dim-ir Ni7210 Y "nwni" it n%7107 o'ontnnn
NI9'OX N7V NIFN7 077107 YWORNN (MIN™719 IX 7712 U'7NVFIXR DIAL) 27T I'RY PXIN V'7N0R'IXR
NIXOMAN NKX 1DINY NN L' NIYAYN KIN NANIRND NID'OX NID'W ANIF NNIAA NITNAY N7VA1 NNRAA NNIR

.(Navigant Research, 2019) "ni' niiti "nir nnoRe 1770 Ni710n 7w nimnonn

NI77107 U'w NN .NMD-N0RIR N'ANIR NNAIKY DN Niooian nnAr niv710 - flow batteries
178 N17710 .0'75NN0 DX D'7'Tan N7I2'70 DX 2'Tan? NI WY RIN I-D1MfY7n Nivv10 19 Y anmn
NYYT7 ORI NNYWY? DYY? ORIZ'Y| NNYYN VIR 7900 AN'T DY NNIX DNAR MIYYY NIMRNnN
GTM ) naponi N7 X'n D'7202 NYARE NIFYL,N9TYN D770 NN'Nan DX NNY NI 17X ni77io
Laboratory nTayna .7nwnn nwn? nax miwty o'knn 17X 172102 win'wn .(Research, 2019
LN 1 ,orpoly #2pmpva ninpn nomn? nuipoa for Energy & Environmental Innovations

flow ni7710 1120 Xan T 7w NIMR-N0RR NIdWN NN/

NTAYIND NAYN] IT 07710 AMIR-DINMITR N7710 NIYXNXA N1A0NIR NNAR - Aluminum-Air battery
["TY NI'YTAI NIV NI'YYA NN NRANIXR NIDOX? N7D' 7w 0" mun 011 wnw'? N'ujpIur
niNNoN NIy ninan 1oon .(Liu et al., 2017) n%710n Nn1'wo > ,'2Ima TN NIza NIM'S Nivain

80 http://www.ultra-charge.net/
81 https://www.3dbattery.co.il/
82 https://suss.net.technion.ac.il/
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o'l j¥nn ,0IMMmIzR 7w ai7'wn ik iy 83 Phinergy nnan Yun? aiin-nimmiy ni?vio
AIR-DMMITR N7710 nnnonn 8 InEnSto man X'n No0n XNAIT .07 NNIKY wTn Ipnd
N7V XD NI72VY ,N207 NI 77wnn N1'NAN TINA 077 ,70T NXAID N'ANIXK NID'OY NNWONNAN

HITa 07w 0NN IRENDIM)

NI7710 7Y NII71002 NMIYAYNN NINTENNn oy TN - Quantum battery nrroang ni710
[NI7'Yow Nirodp Ni7710 7w qon i NNSNN ,0"OXRYP D'NDNLRZR NTIAY NINRY 7V NIooInnn
N'Y1019 N7p2a1 'M7NNNN Q7w TV INYN1 N'A171000 0707 D'1DN NTIAY NNRNNRY 7V N
79w NN 7V D'VANPN NP'DN WIN'Y NIWIYA NIY210 01 &SnronmiT nnaiinou? Tnya qionY
N1 7710 X' NroIR 77100 .(phys.org, 2018) [n7w n1'vun Naxknn NfANIR NPONYT NI DX
ninn X'l (Liu, Segal & Hanna, 2019) 1m nTn Mjza 0'AIv™a D'YIN'Y 1Ay NTvImnN 11 77
[N N7 Niwnwnn NMIDLVN .0"VINIP DAYNN |22 DAY 0"V DM'YON 1AIYN 1N
wimmY 0"MIrn NI NNARY 0roaip 0'ptn oapnn L(solid-state) pxin-axn 7w nimtp nirazinoo
Andolina ) IT nwAT 2V NI 2N DYWL D213 NIV NPV NI77101 KAD TN DM Ni70

.(etal., 2019

NN NN N1V 7w D710 DY DY'WYn DMIvT? 07710 NN97 0'wpan 071yn 'AnNa 0IY 0Nyznn
7¢ N1'yLuN AT N0 DN AT 0Aping L2018 -2 DoNISY NN AN 21T At? X
7w wn 7710 7Tmn N'0apn Nztonn Ein NR 7¥mnn Mgt 0iws T NIYYARA NIroaig ni77o
D"079N-1T D'MIT D'WINT NDIWNN DX WD DRIND .NINAIM NRANIX NN MY DY PXIN-2¥0 700
N1'YON AT DX N'NONINI'YON NID NIX 11221 1120 )YAY O'RIN 0N .'RAYY [DIXA 72V19 DN TRR 70W
NT 7T QNN ' 7y 7127011 71912 NNKX 70 NNYLIN L NIFRNAXYN [IONRD NIT'N' 7¢ 1Yy non!
NYAXK W7 NT0AIRN 77100 YW nrwon nid 12 (tradeoff) nnmnn 7197w v Nno? 7an'? amx
inn'o $naTmpa nvNax NV'oNaIRN DPIN NS MaNNKY .(Ferraro et al., 2018) n7w kN
IWTRINY NINNY ,0'TI7 DZNN .N97IT X7 N2 N1'Wonw nwTn N0l n'77107 (blueprint) 7Tin
NI'YON NI DRI N'OAIPN N77102 NIONIXKAN N'ANIRN NN 1NO7N'Y NIMAVIVON 1¥Y7 DN D'¥XNINN
NT NN WIT'NN .NNIA0 NI'VIR NIDWN 7V 1j7'V2 1002NN DY'DIZ0NR'MN D7 TINN ,N7Y YyXINNn
D'2'7NNN 71200 571 NNIX N12I0N N2'A0N DY WPNN N'OMIFZN NDIYNNY YN 'M72Y N1aNn RN
V1 N>YNN 7Y NTOAEN NIFONNIRD 7Y NI NIYOWN 17X 0Y70N7 I YY1 nronnig oin v
N7710 721IpW7 ' n'wyn n1'Nan NI'vaig Ni7710 1Ay 01UMR 0ARYNA DHINNND ,D10IRN DRNNN
NI77102 AT NIXK? N'AIR DR A'WNT TTD .ANIMS N'0IR NDIYND NNARD 27w MYV NI
Y'¥N APNAN AT IRT DPANIX [TARI DIFONIEZ 101N 192 NITNY NIF0AIR NITRI0 1017 W' NIroang
(excitonic) NI1V'OPKR N'VIXRIE V7710 'VIIN'N [DIXA DATA PN .NINATIR NI'VIRIF NI7710 72V NN
DINLF?RN N T2V N7 NInan (loss-free excitonic quantum battery) naanax *To9n X797
N71D' X'N NANIR W NOYT X771 T N72an K77 N1ANIR NaR7 077100 7Y N7 IR NIYYNXRA 7Y
N1'oNN N'VAIP N7102 NFANIX MR NIY INDN DPINN 77N NIYYNXA D'0p 077107 nonp

.(Liu, Segal & Hanna, 2019) n2'20% NIN® Xinw NINNY% ,N"0IX 'T09N 1921

Research ) 24.78% xin 2018-2023 n1awa nirodiipn NI77100 DINNA *221720 PIva NNMXN QX7 '9X
D2 .NI'AIR NIP710 7w NNDNIIxt 0oy DI piva nroyn 0apnw (and Markets, 2018
1Y NNMY DX N2 0PN AWNANT NNAIXD NZRNL0P7RN N'YYN .agnnn 27w1 0'R¥N) 0NN
NT DINN2 MIYNYN 2IY NN A'¥n7 D19Y NN NIXIX T D9IPNA NiMY71Ivn Diroign niz7ion

.(Research and Markets, 2018)

83 http://www.phinergy.com/
84 https://www.linkedin.com/company/inensto/

YANTZ12 191V Y [I'KNDA inn 88
86 https://www.ualberta.ca/index.html
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N'A1IX NN'AR? (Supercapacitors) 7y "7ap 7w 7m0 nine 7.3

2Iwn ,0MNiN-mn NrRnLa NINTENNY NITIN YXIN ANIM'DY NI NNART7 NIYTH 217100
19Y7 UpaNn NT XY 7NN 71ma 770 @970 WIin'yin 2120 02N DIYWNNT NYYYNNT NIFMYNN
DININ YA ,NAANN NN L,N1'W0 NNAYNT7 NITANN ,NPMI9-N1'W0 NITNA |10 DWYIXAN T DX

.(Afif et al., 2019; Raza et al., 2018) Ty

2v 7357 7 Do

nax 1Y nrawn (EDLC - electric double-layer capacitor) n'7nwn 07195 n1ow '2ya 0'7ap
.(Afif et al., 2019) ni"7nwn NP 070" T NMIYPRN 1PNnY D'YAYAL NN NNyl

L0"7NVPIR NIYXNRD NITI92MN NITALVRYR 'Mun DRaomn 2y "2 7w a0 -_Pseudocapacitor
NI712' NIMDNVPIR NIRIDNE DN 7Y NRRND 17'K NINT? D'wpan 2y ‘22 9w 01 2102 0 yznnn
(Afif et al., 2019) n"*nn NPMD-NI'WL NIY'YA NN DANIX NID'OX7 XNy

,(graphene) |9712 wnnwn? nizna LI7x 07372 — (Hybrid supercapacitor) n»11an 2w "ap
N'Mwn NRYIN 727 Nin 7y DNIR D7YN ,T19] 91K 0N'72191 (metal oxides) nonn nixiNN
D"NNVFZR D727 NINBA TPNNN 7NN NINNKD DIYA NN NN NN NIYN ,NAIv
.(Afif et al., 2019) ny1on K77 NivIon NImwN NIMPNY Y'vn 7awnn Y D' > 0 Tan

:(Electronicsforu.com, 2019; Afif et al., 2019) 7y "2 "¢ p'wim'wa nnnoni nnNnN!

NIN 7un 72 9w npn9-n1wo W ovnn qwn L(N177102 1Md) N NN NWNONN X7 N e
Mam X7 ovnd

.N2IN1 NANIX NID'OX 72X NIT7107 "WNN NN ‘Mwun Dy un "aph e

{7907 0'713'1 NNIAA 790N NID'OY 71,112 NIDIX'Y [ATA NID 0'{790N ,NN'NN2 DYV N 73 e
LTANIR NN 12 D'YANWNA UKD IPA [IT'REDNIR 7Y DR X (AT qwn? 2T N yae

DPN2 TIYI 21D0N [IONX INT 27,0101 077 0N L,'T'S DIP'M TIKA VYN X W' U "7 e
177107 NRIwN2 0DINK DN7W TAN 'N.0Y' N0

DT MIY™] D'DNIN DI'RENIMMDNORYR NI77107 ARIIYN2 DN NNXY NP9 02 00 wn 'ap e
J'o17'n

-1019 npwn ,GPS m'won 0 0rawnn ) 0nwn 0ronly Dy 0miv'? D'wnwn 7un "73.|7 °
.0 DMY'WONI NIFRVYII

IPNNIE O'NNN 2N 70N 1ARA )N 79002 TI'Y 11D DMWY NNSN 2N '7ap W wimun e
STIVE D'ANIR MY NIDIWNYT DMINT NANIX NNAR

N7'91 N'WL NITNN 7Y NI22 19010 D'WAITA DMIYYY DM'RNN 7VN a7 79 DWIX'aN 1"ONN e
,NI2DY ,NIN NIV ,0"70WN-D" T2 DA 10D ,NFANIX YNLN NINY'AN NIDYNAYI DNYNN
Smwn Ny NIdAYNI NOIX NRRNLRIR

7 L ("mwn yon X7 Ndvn 7w N0 NKR) 7120 W DR TN 'O nNo Tnind winty e
.D"O7NLVFYR NI77101 D727 NXIIYNA NNIAA DANIR NNAR D7D W 0 "pw

17710 nniy'? v "1

WNNYUN L ['0I70Y NINAIT 'R NIRAI71100N '"MYY 'D 7V R .'NN2 N7'nnn niv710% 7y '7ap 2 nRivnn
IN"7¥N X7 2vn "2 X LJlead-acid n'%710 YW 'nn? i A 2vn "2 YW nnn D 0'oxn nypEn
.(IDTechEx, 2019) p1'nna N'VOYT NNN9N7 YININ 77T1A7 |NN'D DX A'wn?
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NN NPN9-N1'YL NI7ID' DN 0Y7'20 07270 NP DNIAA DTANIR NIDY W NIT7107 ,'7'7D DIXa
77101 100 '@ Ty AN 10K DN IRE NI DR DDA N7 DRT D' e faph ane
11971 1IY07 DN7 AWORNY NN ,NI77101 11D N NAIRND K71 NURYR NTYL NNIX DMK 72un 77
[ATN qWN2 77100 D722 NNNON 77210 ,NI'YA IXY? N7 DM NIRAN .NIY710 YUK N NN
2V "72 NIYXNXA NNIR NNAXK DN AN 721071 0?7100 Nk 197 7170 a0 nin oyl
JI'MD NARN 'R NI ,0M7N0F RN 7Y NN 19 7V NNIR NNAIK NfAI711000 .NEF N2n N0IYS
2¢ DTN [I'77a0n AN TAW? 0710 79N "7ap NN 00X NNNYal N0Id) NN NNIR
.100% -7 nanpEn Ni7'va TIA7 D7 NWOKNNN TINN NIV N'NRID NITANN 7VN 72277 .0j7191 N1'wo
JI7'WN NdNN IR 0'R'™ 077D 07O D' 772 T2 NIY7107 N'on NTiynwn 077 0a vn *2ap
JINNX NN NID'OXA NANIXK NNAR NIRAITIDLIL|I-DI'M'Y7 NI7710 DY TN 20N 072V19 DD 7un 737
NITN' N'YY 7'apna 0Nk N2an? (N1 7 ,Ni77210n niooxn 60 '9 n2Ima ‘mwn ni9ox 7un a7
19W71 077100 "N DR 2'NNNYT 07710 7uN 72 ,0n1vn IR DATRNA DNI NIFY .NIRYIYN 70N N790KR
TV ,NXIXN? WNTN 70WNN NIX 7907 0710 790 *7ap 7wn? Nifmwn Nimnna .n7¢ Nintuan nNx
Afif et al., 2019; Skeletontech.com; ) niviann |2 7apn NX wTNN N1'yoni NIV NP90N N7710NY

.(Microgrid Knowledge, 2019; IDTechEx, 2019

NY1ARN NIDWNA NIY7I0N DX 19'70' DNY IR NIP710 DY 9IN'YA 7N 7272 wnnwn Rt i, Tnya
7V NTNIX NNAR NIDYNA Y 7Y aE7 [ niv07 [0 nnim ni'wn nana o L(Afif et al., 2019)
D'WNITH D'Iw"? o'wnwn wn *7ap (U.S. Energy Department) 2"nax 9w nanaxkn mwn T
,7UN7 JNK NHOY7 DXNIXN 2NNY AN'RNINN NNIR DNAR? QWRN DR DRNI9-N1Y0 NIt
Afif ) nx19Nn 7awn NEOOXT IX X7 NIVYZ N'ANIXR NYAX ,NIM7YAID'D1IIN ,NIAdY ,D'0IVIXK NN

.(etal., 2019

N2 NIYMYN NMPN ¢ D7D DR 77N Y 7ap2 0'ynnyn 0NIR DNAN IYY R
AN [AT? DX DA XY 201N IWKRD ['OI7NY7 YIINN DX NI2dA DIAwN NMdn Lo .0 T 190N
727 DX DIYN IWUKRD 70N a2 NIARD NANINA WIN'Y N WTNN INIR DY DR K71, TIRN
NIX NTTEZNN NI N7 ATIR NXIRNN K'Y NI 290N NIWAT 7907 072100 7wn "7ap ,ni77107 vn
19 D770 DTN 7Y 72 NIYYNRA WAT O OXRI-I?'7 72 7907 N .n7710 7w ND0I1 NoN NIXN
D™7ITA X'W M7 7'907 [N N2 ,NYUTRNN NN'72 7w 0r7aann 0'KINA L9011 .oim'? n'7vion 10-20
N19'WYT7 7MY NN NANIRD DX N N7V NIXA IARYE 019N 0710 7vn A vimn T 7Y TR
nwoNnn ,Supercapacitors -n na7mov .(Horn et al., 2019) n'7i0 n>wnn 7w n7700 NI
DN2AXNNN 770 NO97NN NMYWORNN NNNONN NAI711D0 X' L|0P N'ON' N1 PTN NYINN DT NY!

/o130 0o

2y "ap v nroolann o' Y v ny'yn nm4ivn Maxwell Technologies®” nnan ywunY
D'2ON7 N'ArvR NY7107 97NN Naxty nnann P omd Lyan7-xy?! e norTan omiwty
N0 NNIRN DR NN'NON IT No'oN .lead acid N%710 19 7v DNaIINAN 7Y AP WIn'y NIvYnxa
UN 221 N2 NIVPE X' NP9 TWKRD NP AT Ty NIt NI77100 .7'on? N7t n7710nY

.N7710NN N'ANIRN NIYNAT DR NIR7Nn

7w nirmonn NI710n DX D'9Y7NN W *7ap ,NMIVI%N0A NIAY'T NN N0 7w N7DY NITIN
N2 7nUN NPO0K7 PIYA NIINNN Nnan 0NNl DIY710n N o'y 7y Y7ap 9010 Jninn
INX woNY? 0'wnn 0ayTa LDl 0T nnioeto 0T ntavnn 0 2t 21 ,GPS mo> nmiwny
MIAND NN ,NIMIDNA N'YWYN DX 07710 D' DM 0MIY'N .72 7277 0'wTn DNDninenmivt
2V "7ap 7w 217 KN wIn'w'? 0101 N2DW 01 DIY'T .NIADIN NDYNI 7aWnn NwA QX' nirran
83"nana UCLA nu'onaniNa 0ayTn ,MINNKY .00 NI ARNIX NN DIOP™MY? 777 'NN Dy
IN ,0I1Y0 D'?7'P7N NIY¥NAR 20190 D171 7V 23R DIRIPIN DRI DRNIX DNAR? NDWn INN'D
D'NIDT DIPNNI A7 ANIPD WIM'Y7 D"A17110 7N 22 IR DTV DNRINN .DTRN 9122 0'771m 01

87 https://www.maxwell.com/
88 hitps://uconn.edu/
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12D ,N"YYN] DIV DMIY™] DIPn 702 1wnY' NX1D 7un 727 ,NINAN DA .ANwn? 0anan
.(Afif et al., 2019; IDTechEx, 2019) .0'"'710 7y *72j71 [DIX7 D"INVP7R DXIN

NNNSNN N*A171100 0N 7WN 227 .PIYN DR DY DIYTANNA NIFANIX 1IAY NRNN97 NNanN Ny
NID'OXI NIT7I0 IWXA NI' NN 7O0N NIDOX "Yd DNY 1N ,NNIY N'ANIX NN NIDIYN 1Ay
Y' DN2 O'AINND DN NNIXR71I0 NIRNE PV X710 0719 .0"N1ion 072 AWXRA NI DN NfANIR
2w 11X N7TAN DR YN Annn T 7w 20N W nyownn ,qom L7y apa win'y 9w nnmy
TN (VPN 'N20N P17 D'ANIA VN Y7aR ,N'ANIR NNAR IPNN 7 'an 7Y "2 7Y 0'ooIan 0N

.(IDTechEx, 2019)

A1¥"7 niwTN NItz nnnon (Elbit Energy Systems 1ava nxaj) PO-Celltech® nhan ,yaxa
.0'1077 0'WNTIN DN DFTIVA 7Y 721 NDIN NI7YA 777 'RN 7 imn

1Y INtYavie

Markets 1 7y Waw 71w apnn '© 7y 2un *7ap nar711007 N'van TNY 7V 0YWIAYN PIY pnn
MY nnmy WW'w oy 2022 Ty 72T TR 2.18 -7 yan'? nox v "y v ,2016 -2 And Markets
.(Markets And Markets, 2016) 2016-2022 nawn |2 20.7% 7w

[I"77n 828 -1 nwmin *aran piwnw noix 2018 -n Research and Markets Yw qon piw apnn
IT NoIPM .22.1% 7w 'miw nnmy axp oy ,2026 -2 7217 11" 4,984 -5% yan 1ox 2017 -a 7T
NNI2A N2NIR NAXR D727 NIAND ,NNMIR DYRY DI 7Y g v wintwa 'y ntox

.(Research And Markets, 2018)

nox1 2018 -2 21T 17 685 -2 N1 7 "2 v aran iwn D wwn 2019 -2 ywaw v apgnn
.(IDTechEx, 2019) 21.8% 7w 'miw nnmyx Wy'w oy 2024 -2 71 1" 2,187 -7 y1anY

MM NAIR MR 7.4

PIY7 7'va ,anon NNUNY N Y NTNYN NDMIND 7V YIOUNnn NNIX 1100 X' NN 7w NNaR
nwn npoox? nanl (vehicle on-board fuel supplies - n'a> 7y 777 npoox niTN') DadIN
7'90N VA7 KIN ,207 *70 1D DT D'IYM? TNIMA (A 7W NNAR NN [12DN2 MANKD . N'N9IN
DMIY' 'wYN7 (AN DX 0D91INY DINK DIM9XNA1YN7 ,MNI019N0 ,77wn DY, NIKI D72V [nT7 N

.(Bcc Research, 2018) 17x

YN'7 N7U9N NIYXNXA [N'A 7¢ NO'NT X' NI NXININ UKD [A'A 7w NNAKYT NIV'Y 1900 Nin''yp
nwnwn no'nTn .02 200 Ty 7w 0'¥N72 NT79n DTIY¥A AT IARYTI OINT7 N .NT791n DTN
NIS0N NIV'Y .NDINI NANIRN 7W N'NDIN NID'OXNY IT NU'WA N'YAN [N N72INYT [N N [IONKT7 [N
National Hydrogen ) n'armp n'75n1 n'2mx Nooian NYax NP NN NNAR N YN7a 00700 |

.(Roadmap, 2018; Bcc Research, 2018

2wun?) 09T DTN MM 'RYL DM 7Y DNIR DYART DETNY DINNSNN NIV MY 1Ij70)
.(Metal Hydrides) nonnn o101 (toluene

D"IRN 077N (' nooIn - hydrogenation) N'x1aNT'N NIY¥NXA 072712 DMANIX [N'N 'XY)
AYONN NU'WN .NTHI0 IX DIN NIYXANL NIYAYNN 7 1"700 DDA DN NK7 MmN oy TR D'onyin
[N, NIwATNNN NKRY? J77wninn 6% 7yn 7w yn'?i n2raon n1ivnonoa 71d nm 7w n7aimn N
NP2 N 7w 721N NNk NNLVNY [N21N XW1 KN L 7un? toluene -n .wTnn NaIRD 71102 wnnwny

.(National Hydrogen Roadmap, 2018) '21ma nTn

89 https://www.linkedin.com/company/pocelltech/about/

123


https://www.linkedin.com/company/pocelltech/about/

no'w nnn's H2 Energy®® mhan :m™1ian miva 'n 7w YAk NIZOIVA YIXA NNANY NINNAIT
NI7Y NX N'N9N7 NIDINN N'AI71D0N .0'NA7 IXN D'INON DMIYY? N 7Y Uim'wn 72Ima%1 Ny
D'722 NYNNWNn NNann .0'%7'wi 01T DN WIin'y NIYYXANKA D079 09X DY nMmin Xt
N'771I1 NN AN DX IART [N DTI9NN DR .[¥AN1 M7 NIZIp7mn 71507 "1 0'01ANNLI7R
9011 NN .70UN D'DMX DN TWKXD [¥AN-|N'M 777 KN NIYXAXA IMIX 1'NN7 D'UNNYN7 WWONRNY NN
12713 77T [ n¥7nn n2I7o00 .0 60% -n ao1man 771 nnnonn Electrig~Global®! nhan x'n

.0"7nwn 0dY7 awn Ny Ny

NT DWIT DN .AWTN NADIN NYY N7 NNYRIN NIdNA DN DYNDNA DFTYT NdNNN DT T
'V NIYA YII'WA NI'YAN .0NA WIN'WA NIX 17220 NITM MIYT7 DNNRNN 'K N, (A7 'RYI2D 120N
NDNA TATA L'WY 1D . nMin W '0'R TNNYI [IONKD NIT'N' 7w [77wn ;01101900 NIvTN
IwNINN 0N 0NITRAa L7wn? ((National Hydrogen Roadmap, 2018) nwn miwr win'y? n'ani
N7710 "WUNN 771 191 NI 2TAY DFTT NONN 7w NNaR NY700 77T KN NdwN L,pao0 NNIOX
qon |NN' DINN NdNAN D' TATA T 72V [N 7 pynl 'O'RN YNNYN .yn7a nm 7' Ik DImY
D'IINA D'XAX D'NAIY' .0'PNINA DNITRA 'RID TIYY 10D, AT IR NIDINI 70N NIYATA X W IWURD
NNANYT NN NMYYA XD NN NITR? 27T DNavn 7wun? .Nonn T TN WiIn'y 7w D01 nwh

.(National Hydrogen Roadmap, 2018) "ni' nin*knn nm nanax

7¥ "a0x¥Nn YyT'RN NUNNY [N N2 WK ,NTANIR NNART NIWAIRD DMV NiMan Yaax 1igol |70
D2 DINNN 7W N'MIYNYN NINNSNNYT '9¥N 1IX7 N'ANIX NNARI NIYTANN NIFANIR MINNA YRWY!
Jnnpn

N'7IX NNAR 2A17'wA (PV) n'R021-1019 NIR710 MR 7.5

NIYNNYNI UNWn 1IN XN DINN IR NITI7 X7K ,WUNnun IR IR NNAIK ('K NIMKT710 NID DIRNN
210 X7 D DM DIN'NY wWnwn DT 0N N NIRA LIR2'0 I N7 12D [IONK 1ARN DANY 'O 1
" TV nR7Io0n RN L((GET.invest, 2019) o> nim'*zn nir'2a1'¥11117 09112 Mwn Nixt? wnwnin
2018 9102 3% -n NINS ' N'IX7I0 NANIX 7Y M71IYN XD .07 2NN RYI019N XN nginn
WY NIRLZI-10I9 NN W 'Nna n'on T AT L(Global Market Insights Inc., 2018)
2717 50-n niNd 7w yxinn 'nn%? Tv 2009 nawa nyw-oxI-nan? 1711 350 7w yximn nnn L jnnxn
I'N' 17X DDA X LNIYTANN NIFANIRA 79WNN IXT DINNA NI NN 1'w? axan ,2018 mwa
D1'N NYINN Mun NWDYY D'9MYNN [NAY NISIPNA NIDIWYAL WNNWAT? [N A TN 71 NIRRT
NIY¥NX1 N2 N7 ¥ ,NNR7I0 N2NIKA 7'V win'y X7 ,nid (2 nivwa L7un?) onna
AYON!' 7AWUNN DY NRANIX NYMANYT NIDWNAL NIMKTZI0 NN 7Y AI7'wUn .nnNIX NNaR? Nidwn
X IN'T 7un% ,2"nka (2019 00X DNId) TIvI Drony 710t 11Xt WIN7 N2 ,0N'NN DTN
.DND NINN 7 2IT2A0 2¥pN NP D122 TYTRNN N2ANIXK 97U DIPNN DNpna 7man 2xp1 7810190
JUTNNN NNIR XY 7w nimai7imova nivpwnn L(IEEFA) '012'9 nimtai nfanax n'2375% jipnn 197
7nwnn nirwyn AT TR 64.2- 7 2018 mawa yan 2"naNa NN X710 nnanax namna

.(GTM Research, 2019) 2030 Ty n"Ix710 n'A11x 20% 7w 'iIx? Tv* N'man 2"naxa x7ion

DY'NN PO L [I-DI'MY7 NI7710 NIY¥NXRA X'D NNIR7I0 N1ANIR NNART D715 N7apnn 100N
2010- 01w 85% -2 1T j-rmr'7n n'7710 "'nnw nrn (Bloomberg, 2019) a1nani?a 1 7y wav
w"0I77 21T 94 -37 TY T n77100 N Kin oxn W'0IR? YT 176 7w yximn nn® 1waini 2018
97007 N712' NI7710 NIY¥NRA NIRTI0 NAIR 1R 2030 T w'oiR? Y1 YT 62 321 2024 Ty
790N 71 NITAIYY NINN 72U nnpnn yan'in? oa P71 0'wTn (IX" 2Nn) Dp'S N1 IND DX
727 Mynn DX NNY7 270 NIMKI0 NIINN7 DITINYY N177102 D NIvY 4 %9 1R .Mva Nivw
2y nooiann nax mainn 2018 mawa nnial rvan nx nnw't Tesla nnan (2019 ,nanax nNio)

90 https://www.h2energynow.com/
91 https://www.electrig.com/

124


https://www.h2energynow.com/
https://www.electriq.com/

Ml 21T 17 40 -> Jon T [Phn LIN'2 TR .DY7I00IX DNTA D71Y2 271Tan DImYn Y710
LZRmITRn Ynwnn NN DX CTRY1 XYY ATV INTIAYY NIWRIN

n2x i L, (OPV-Organic PV) nnanix n'k071-1019 21X X'D ND0I N'RVZI-I0ID N'AI71100
DNINA D'YNNWN 17X D'RN .DNIAN 12122 TNIMA Wnw? DTy nfa7:0n .0"aix onninn PV
NI Npon? niv'wn nnx .(U.S. Energy Department, 2019) o' n'719 Ix 0'715772m ,0'2910
APnna Torotip? Don'w > 0'7aN9 / NIITN Ny NIYYNXA KD DUIANIK DNNIND N'ROYI-I0I9
AWKRD 77117 00IMNNY7 D™I2' YaX NOOIAN N'ANINA DMIANIKD DNIND D DIXNN NIYN DONISY
w' 1710 NI77 .0'NVYWNN 10 7D 72V W'y pmin 0NVRR 1*7m nin 7w "1 Wt nnon onatvn
DYONNA DMIANIX DININY (110 .N¥NNYT7 127 NNKR NI NITNVRIR 7W NIDDY 'Y NIDDY Wi
NIYXNNA D'INTI0 07IRD X7 D'WINT AIWONR' 1PNNN .N'ANIX DINN7 NI 2y DNIR VINYT [N DO'NNYT
[17"7'00 NI AT AN 2 in DX (TN YAX NIYYNKR 'z 7V TR VIAXY? IX) No9TNn
RN NYMUN NANIR 7Y 7' T aoRn iyt wworn It no'w (Kafle et al., 2019; Inverse, 2019)
DINN2 DY DNI9'WT? NNIMS NMznnn TN X PV nn ndima OPV n 'kn 7w oo nirwa .wnwin

Sy (e ik ninizn 9w nwiax Ywun') win'wn naix Nz ofion

Residential Energy Storage - n'nxy n>x71 022N NAIX MR 7.6

ni7wn nmn (iea, 2019) NNt 1900 W nmxy NdMX7I DNIANYT DRNIR NNAR Y IRINI019Y
NN X' NINWA 70UN NP90XA NI'MNI MUNn N1 7w QTNIUDIR ,7uNn W 727U Nl
N9V DI7NA) NINNK NI'7AWN NIMAI71100 IR NI7710 NIYXNAXA D'YAINAN DDA YIN'WD N7 TAN ;Wnul
Q170 DTN nIkfnn N TR NrIznow (0917 wikani NN niv'on NNNo9NI 7101 |'TaN
TIX'YIM 2.5 -n Nn¥ 0MIaN7 NI NNAR 7Y 711720 PIVD .NY72072 DY DN NIYRwNnI ntul
T 2y vam piwn L(BCC, 2019) 22% 9w nnmx y'w oy ,2018 -2 2111 Tk 3 -7 2017 -7t
no'w ,(viap 9yna Mwunn nwa? narinn nx710 n0ax) feed-in tariff (FIT) no'w :0'n11a 1oon
qIXTN DR NTTPN Munn NNan munn NNan T %Y 00NN N9 TV N'ANIR N'p) net metering
NI7Y2 N'NIyNYN NNNS9N ,0N YNNI NIFT'01I0 L,(NWINN 7nwNin NXMI¥XN NMIX7I0 N'ANINA 'NXYN
NN NY710 7¢ RID NI 7IMan v 7nwnn '9Myna ntul nNaR? Dimvirn |i-nirm' nilio
NI'VPILVKY 72MY 12T NNRX7 D'wAN NIY7I0n 1N .2023 Ty N7 MDY NIR IT Nnant [I'-D1'mY
N7 Nd'wnn 1T 09710 D7 .oy ‘M1l 0NN ‘M1 WThNN 7mun 7¢ Ni7710 Niy¥nya nax v
iea, 2019; BCC, ) wm'win n7i2'pm 85% -1 NO9INI 012N N'ANIX NNAR 7Y WIn'Y? ANI nXInin

(2019

N'MIN NANIX NART? NI NININ NFANIR NNAR NIYYARKD KD DNIANYT N1A0IX NNART 190 N0'Y
X [TX7 NIY'™on NIdWNN NINTPRA 220X NAR NIDIYAD NIYAWNI D222 NI NI NRPNIn
nnnon Nostromo Energy®® nhan ,nnait? .nmavnl nwiwn N ATl NRNIND N7O0N
70UN NID2 NYNNYN N>WNN .0N'T IR D'7'WY DN WIN'Y X977 21 NNIX DNART Ndwn DX
NP NYNWNN N7 W NIXa NP DTN NNIR IARY NN Y nwn Ty Y NIsipna Ty

Smwn NpooX7 N7YW NI NN YN TNN NIRYN 7WUNN YWD WX X'WUD NIYwa

Tiva .7nwn 7w nnaxt Q0112 I MAXRI |IN] DIN MAR IX W' ,yUnyl 0' ,NINN 201NN D721y
,mwn 7y NI7YISN DIN NIAXwNnn NN I'73.|7]"|' AR AT AAY AN 2Nt ,0mi X7 DI'NN 2ANY
NP7OoN NIYXNK] IX D'N'2 DN 0N "IN NIVXAKRA I DIN 7¢ nNaNn Da e ANl DINNN ,7'7n
1I|7'7 IN DIN? M1l 7nwn QT .'"MNIXRA IR MX710 DIN'NN NN VAT IRWND AN NIDAYNI NN

ST WIN'YY IWNY IR NP INIKA WIN'YY? 110NIN'Y

92 https://www.tesla.com/blog/introducing-megapack-utility-scale-energy-storage
98 http://nostromo.energy/

125


https://www.tesla.com/blog/introducing-megapack-utility-scale-energy-storage
http://nostromo.energy/

D"7NWN DO NIV NI MK My 7.7

I[N 01" D71Y2 NI7Amn Nirrinoun .0"mMun 023717 NNIX NNAX MIYT7 NIIY NImnLu nim'p
NIX DYINNAL DY7MYNI DTN D17 D71V 2ITN NNIRD PN DX IN'WY DRNIR DNt ni7vio
17710 N1'N D TIAMNIE DYMIWN DRI NANIK NYARYT DM N7ARN N77100 N 179190 nivrn
NTAIY TV VIR-DIMI7R 17710 ,AN0Y '9D X IIR-DIMITR. NT710 X0 N0 7710 .|i-0im
S7KW NI7'WO TV N7 'K X ,071V2 TNNSNNN D901 N'FANIX NNAR N'A7I1D0 .NIN'S NiYva 1191
noWwN NX MYwn ni7noun %4070 nT7Y Ima nnpmnn n%710 NIWYNKA NNIK DR KD
7¢ NYANT DRIIYNA 7wl Niya [120'N A'WnT7 INIY D 2010 NTY ¢ n1annn 270> nizion

SSnitaryaaaip nivio

AT TR 74.3 -7 yan? 1oy 0N vt (-nirnen ni77io piw P&S Market Research o 7y
P&S ) 2019-2024 pawn 2 15.9% 7w nyximn n'Miw anmy oy 2T TR 24.2 nniy?
.(Market Research, 2019

7nWUN NIYYNX2 DM ' DR'IN NRAI7ZIDLN L A™M NIYXANA AN NYRAR XK' D901 112171100
nan (2019 ,nmMaxk DNI9) TIRA NP TV )'7NNN NIV .NIann? P91 nwnwnl X710
D'2IT N'N-D'YIM 2d1 72 1Y N'ANIX NNRAR? N1711007 VIVS Nnnon NN NrgStorEdge
NNI2AN [IONNN N7 7w2 N2 7210, NI NaNa avn .%6noo 09X oy win'w? onival
D' NYINYT DMINM P77 RN W NN CLNI7710 120 DNNK JIONK NA7ID0 Nniv? 17 w'y naana
IT N'A171200 7V DNATA L[IONKI YII'YWYT N'ON' 717 [N .NNIXR 7Y 21 11X 7'70N INTY KIN D'7nwn

JTni7ram 200 Ny 7¥R 01102 NXYNI NAI7ID0N .0M7NWNN DO DAxYnY? Y 9'7Nnd

nnan? (Flywheel Energy Storage Systems - FESS) Flywheel n>ayn x'n noon ntai7mou0
ST 7nwn 7907 ') NI2'0 NRANIX 0'7¥YINY 00N 0MY'won on Flywheel -0 .nmanix 9w nion
' 178 NIDYNYT .N'0Y'7 NN 7W NNIXA NIONINANT N0 N'7AWNN N'ANINA NYNANWN NDWNN
NITNYI N2 NANIX NI9OX ya 0N L,7uUn? ,NIMHD NANIX [IONK NIdIYA 19 7V NINN' 150N
nd>wnY .(esa, 2019) owix'an 7y nyoswn X77 nianpg omy? 12IMon? Dn7 NMYONAN N'NIvNYn
[NN9D> IT NdIN NNNoN N'7Rwn chakratec nan .ov'mwn D'ad? p'va ,00IW DY It

S7anman nniy K IT NI711002 1'YaN .0Y7AYN 0T IR NP 11'W0 N>wNnY fntusix

183.7 -7 yan7 oy NN 2018 -2 Y11 TR 82.1 7w v win m7ivn 0'7nwnn 0N pIv
300 -n i mw' D win 2018 -2 .14.1% 9w nyximn n'miw anmy oy ,2024 -2 22T TR
1PN 2018 -2 3> m> .lead-acid ni7710 niyxnxa 0'72w19 DaN WD 7Y 0Y7nwn 0wnop (v
NOWNN .(ITIN2 'YA) ZIW7 1901 NIYMWN DTI9IRINIZ2I0 T 7V D'YAMN Doy [1'7'n 56 -n "nirry
PlY DX D721 VPYN ONMRIRN TR N'OX .2024 Ty niTn' 1'7'n 90 -7 772 Nt 1900 D NN
.0'wyon nipn / ni'sawn NiMdn g NN N1'Nan 071am 'o YTWXD 071y N'7nwnn nninnn

.(BCC, 2019) 2"nxI n9N'K DNMNXR DAY

wIn'yn NI piopm? 20T 0ony 721N/ nwn 2117 nrazimou 7.8
N'271IX N7 NIDYN]

N'NIRD DY 7101 NIYYNARA [N JINNY W' ,NNIX DNART DD nnia DIy 2'oan? nin 7y
NN 777 w1 ayw? oRI-NAn DNWY 7Y vl nnaka wim'va Ltwn% a"nax 'anna .ntonty 7inti
N'U 10T 70UNN 2I'n DNN9NT7 X'AN NNAKY YIN'YNY NIN 7Y DRANIRT7 WATRENYARD NIDIYN
RN NN KW DINNY DN W 7RYY 01T DY D71V 0te [YTY DT KW )NRD Do

AN 7XMw T0M ,02*7 [TV DY [I'KY YN
9 https://arpa-e.energy.gov/?q=slick-sheet-project/multifunctional-battery-chassis-systems
% http://www.nrgstoredge.com/
97 https://www.chakratec.com/

126


https://arpa-e.energy.gov/?q=slick-sheet-project/multifunctional-battery-chassis-systems
http://www.nrgstoredge.com/
https://www.chakratec.com/

,NANIX DNID) NMIDN NTNY7I DAY ITIAN WIN'Y ;1210 ,AIWNNT7 DNIYPN DY2A171200 D'RYI NPTN
AIN97 NIV ,70WNn 7101 NdWNY NAanK Al (N2 NiY7i0n nyann) natiann 2Nk (2019
7nmY% poonn v Nno - (Virtual Power Plants-VPP) n';xion 9nwn ninn niyxnxa
NYPYUNNN ONI' D20 N2INI NIFZRI0TY NIINNA NYPWNn N7V .0'oNiyI 0'790N 7¢ NN NdWnNn
(121 D271 R LN NIRNN) NIFMYN 7Y ANTY IR D2NN YinY NI7t 178 nNNE DTS NIMyna
nUN wIptan X'y NIYY DRE? NIP710 79 N1'W0 N0aN I 7101 NdWN NIYTN NIMYN Nl
N'7R107 11N NN NN L2018 niwa .nif7xio niann 12 o'72iva 0rono oird (2019 ,nnaMax ninio)
TYY NIN 'O¥N NIMRI0YIN NN NRNN 1Y 7991 60% -n anir nnirn nwnT 197 nayn 7y nooiann
Research And Markets, ) 33% 7w nniaa nnmy 1'% NIf7RI0YIN NN NRNN 7w 7ivn 2024 nv

(2019

2w 71017 Nno ny'yn mPrest nnan nwn 7101 XwWina Nizoivn NiNAN My DI NIID Yxwa
2101 nidWN NIv¥nxa (NN NIYIVIENITZI0 ,07 X710 D'DIYA 7W NYWA [12D) DMITIAN N'ANIX 'ARWN
178 nidwn .(smart grid) nndnn NWAN 7w nNIRN DNT DR W71 07wY NR9Y NI7D'Y nindn
niN1Y? NN n1an n1'n MADA Analytics nian .%nimon oMyl 7awn MmN An a2 ,nim’nn
12572 1w nx'? 0tima nima nemnin (MEPS) nrx7im'o n1din nnN'® n1ann .nfanax NN'aR? 0Rima
7¥ NN N72PNNN NRANIRND DAY NIDIPNA .NANIKA TN0NI NYTNNN N'ANINA YIN'WN Ny DIXY
NWN7 ‘Mmwun o7l X7 NNIRD NNNAR NDWNY DM NdIMN L NOTIY NN NYTNNN NANIR

S%%nwnin

INWR NN Max 7.9

,NNYUTNY NIwan (D200 N1ANY Twnnl NfANIRN Twn) n7wnn "Mwn 7w Ni7'ws nw' 78w
DX NN 7Y DIPNWOR NIINQI,NRANIR NNAR 7710 N2'20N1 N1ANIRN DINNA NNANTE7awnn Niv)
nnUpn 7nwnn NW 7Y ANTY ,NRNIRD TIYN YW NITWon mINn 2 .010IY DNYEna NRNIX 7Y
NIAI71D0A [N NIT'9N NFMYNA [N D'NIVAYA DNANKA N AT ANTY ,(Smart Grid) '°hnon nway
D'NIVY? NAR NIAIZIIDLV NNOY71,NINYA NIZI9N "7u2 DX 'YX NI7WA 7017 WATn nwln .vTnn
NIYXNX] NNAN AT NI7ITA VT DNND NN 9I0'K NIX? Myt NiNTEnn yTn Nirizinoou .o0nig

WD 19 7V N2 NITIRIA Nzal nU7W NIDawN

nO1Y NX [N ,2016 NanyTa N2'20N NIANZ TIWNN NITA D2 NNYZ AR NNAR XWRT7 NIoN'' N
10T31272X '09IXN DMIAN 1A 7Y DIV NIDN'AY NIFOIIXT NIZ'TA IRNA NITA 278U 12NN
N1ANIX X XIN D2ANA NANIXD NDMY DIXAY? D'YNYAN DWWYNAXRD TR ,NITN D 7V 78w 1Dy
N1ANIN X7 7O Yya0UNN 075NN DI'RY 0'D'70N DINTY NI7210n0 N1V WIn'y 117 ,NYThNN
721 DN DR DTN 9 7Y 1% T1Y1 nnaR NYARY NfAIDL NN NIAYAY ,0'KVYI-I0I9 DR 12D
NIX MIARY NNWOKR ' 7UNN NWA7 DNAINN DI'RY D'RNAYY IX D'TTIAN NIRRT 7y
WUNNWNT NIX'Y7 AWORT? MIT7D,N'1ANIK 2'907 NNWOK |'X DN D'IATA N2 WNANWATZI N9 TIVA N'ANINN
DINN7 W' N1ANIX 'ODINNA 02N (120N ,]27 IX"N [AT7 W K77 ,NNT NIYY7 D'wpan DNY nywl na
10! [11DN7 YIAN7 NN 72V NrropRN NIDIYAN NIPYINNE 2'OX9N 110NN NNNPYN NWITY DX

.019'X "T27 N1AN2 NAMIRN NYAT XK NN7WUNN NYTNNN NANIXR XYL, DIRA'oPNA (120N NiNNYI

NIy N1 L,(n"ya ntnarl Vo NIMWN) ["wn Nan D ¥ EAn-nT INwa Do 2019 NanyTa
A1X"7 IRT10 DTV Nnpna 77w 1M 60 7w nypwn Iim L, NIYTANNAN NIRANIRD DINNY D011 N1 TAN

98 https://www.mprest.com/
99 https://www.madaanalytics.com/
100 hitps://www.gov.il/lhe/Departments/Guides/projects _science?chapterindex=2
NWTANAN N'ANIKN NIND DY NITRNA MY [TRN ,NYIN A IDIXIN ANIKD NIND 17K 012N (020N '09Ikn 0an 101
http://www.sviva.gov.il/InfoServices/Reservoirlnfo/DocLib4/R0401-) nn™X NI>'N0oA IX DN NIXIMN
(R0500/R0417.pdf

102 htp://www.sviva.gov.il/InfoServices/Reservoirinfo/DocLib4/R0401-R0500/R0417.pdf
103 htps://www.themarker.com/dynamo/.premium-1.8315334

127


https://www.mprest.com/
https://www.madaanalytics.com/
https://www.gov.il/he/Departments/Guides/projects_science?chapterIndex=2
http://www.sviva.gov.il/InfoServices/ReservoirInfo/DocLib4/R0401-R0500/R0417.pdf
http://www.sviva.gov.il/InfoServices/ReservoirInfo/DocLib4/R0401-R0500/R0417.pdf
http://www.sviva.gov.il/InfoServices/ReservoirInfo/DocLib4/R0401-R0500/R0417.pdf
https://www.themarker.com/dynamo/.premium-1.8315334

,N'ANIX NAR 7W DINNYZ N0') NINIA NN2NN .YIXN DNTA N7NN2 NNIXR7I0 NN 7w NI nan 14
NPT WNW N1 'R DAY NIYWA DA NNIRT7I0N N'1ANINK WIN'WY TWON'Y

7ANNN D' NARY) DAY DR 7Y D1A171100 112y NN0RR-NTN DD NINN N7VI9 ViIa7a n7yna
DM MANN Y NIYYNRA N7VI9 NINNN .NANIK NNARYT 1'Va Nwnwn 1T NN (D122 1arnY? in
500 7w N2l waon W' DNAW (D'OWN YARYT N0 PRy IWNI YIA7AN 'annd TRN) DYy
MY 2V TR NIDA NOTR 070101 ,0'7Y70 NivwA (1fun PR IMNNN JaRNNN DKW DD .DNoN
nwnn poonn 2.5%) ‘mwn 300MW nny'm Ni2lion .o NIywa NIMOVRIR-NT'N NI

JE104(3910 yaxa X'win niywa ximn

N'27IX NAX DINNA N'Mwnn omn 7.10

TN NRYTNN NIYA DN N'ANIX NN DINNA NN2NY 01707 0'YMINN 072N D'V 0'91aN
.N'20IXN

-N'ANINN TV NIMDIN

LRW N 7mn RvIon DNNNN 7Y nnzn? MYIRA NN N2NIRN Twn 0019 ,2018 2
n7wunnn v 20% -> o'mnnn oxinan 500 -3 7w Xt AWOKR! NIROT7I-IVID N'AI711D02 7VDI ANNN
D'71TAN DMIXZI0N DINKRD [N N7 19X MNRD . TNI9] 0Y7PRN NTWI DR 127w 190 2025 mawy
.MIM'T YN 7w arwynn ATR? onTn ixn 00T 6,000-> 7w 979710 nowa ,an2n RN .07va

J957m11x NN N AWOKRN NN

2V nooinn NN N NNIR D797 DIT'E7 DNNIN 'R NNIR YN NIMDT7 NANIRN TIYN NN
NI7YINN N TN MIEAN 7aWnn 1T 71T ,NYTNNA AANIX DTN DUA0I00X DTV 190N
N0 TITWI ,N7NIMI NNON YN DY NIN'D ,NYTNNA NNINN 70N X' 25 waTa N'0ANIX
D'YUTN 221 72 NN 10K N7NNEL,N7NIN D791 N2'WU 7Y D'0oIANN 0'7nwn 101 7D YW naron
NYITA NTANIR DX D7D NN9Y7 WA 178 0Ty 0'wan? nan 7y .2030 nawn 7nn D"nwn D1'RY

1%y o o'wim'y? 2'ANaR NNARIE NMIRZI0 NNAR NPon NI NYTan

NNYTRN NIYA NIMIDIN

DWAI 07PN N'YYNA TN 2T DNINN NANIX NNMAXR KW DY TR DIYTRNNAN DIMNIXRD DINN
nnwTN" NRIYTNY NIYAN 7¢ NI .20 'Y DDWINE D71V YRIN NIN'S NNANd 0D'RYNY NIINNRD
NINMA 7V NI 71Man 'Maaon [12'0n0 DNIA Awn VIXRA 01T, 197"2018-2019 ax¥n namn Yxwna
N'OANINR NIYINN L7077 NIARID0 TIT'V? DY INANENITMN 7D 7'Y5N N2'A0N NIANT TIWNNEIRND
2700 ,N"ANIRN DINN DR 7'V D970 17K NMAI7I00% DDA ORHYN QM DINT DNN9NI

.NPI7N1 NN DNAXR  DYTANNA NRANIX XY N'0ANIR NI7Y'NN

7aun 71700 Naona ,'%puap - NIYTNRN NIFANIKY 1AIT1100N T2INA DX NNW'N NRYTNY NIYAN
,NTPENRN IPNNN 17¢Un 700 NIMSI1 NN !MTNa JaIn DIYTRNNA NINIXRT 2171000 DN .9"nY
727NN .NNATAI 10" ,NIN'S "A7WA DMIXINT D101 NIP'TA YIXA1 DT N'WRIA 02171100 D'ATN
™00 NI . MTPXR NN 7211 A0IVOKR Y'PYNn DY 117'wa '015N ITAanNN o7 T 7V 7yoIn
N27IX ,0N'' ,0"A171000 D'AINNA DTN NN A171000 NN NI7UR 72N TR NY¥Yann
NITOINA DNZNN - NIWKRY 71701 .1 :73unn Ma0on2 D'YXIND N2MNN 717010 .01A0NIR NARIE NN710
D'UZ'NON 727 AYINAN 2'¥PNN DA INON7 D'INYN ONNIMI NIV DNNS97 [N WX 1PN
NNdIN Q7wn D'OR'N9S DIT'R - DTPNN 721700 .2 .n"w i'tm 2 2y Dy X7 mw D7 ot 71%0na

104 http://windfarm.co.il/naIXw-n1aR/MYTNNN-NAIN/

105 https://www.gov.il/lhe/Departments/news/spokesperson_solar_dimona
106 htps://innovationisrael.org.il/magazine-article/4192

107 2018-2019 a¥n NN YX1w2 NRYIN

108 htps://innovationisrael.org.il/startup/programsrnd/cleantech

128


http://windfarm.co.il/%D7%90%D7%A0%D7%A8%D7%92%D7%99%D7%94-%D7%9E%D7%AA%D7%97%D7%93%D7%A9%D7%AA/%D7%90%D7%92%D7%99%D7%A8%D7%94-%D7%A9%D7%90%D7%95%D7%91%D7%94/
https://www.gov.il/he/Departments/news/spokesperson_solar_dimona
https://innovationisrael.org.il/magazine-article/4192
https://innovationisrael.org.il/sites/default/files/%D7%93%D7%95%D7%97%20%D7%A8%D7%A9%D7%95%D7%AA%20%D7%94%D7%97%D7%93%D7%A9%D7%A0%D7%95%D7%AA%202018-2019_pdf_1.pdf
https://innovationisrael.org.il/sites/default/files/%D7%93%D7%95%D7%97%20%D7%A8%D7%A9%D7%95%D7%AA%20%D7%94%D7%97%D7%93%D7%A9%D7%A0%D7%95%D7%AA%202018-2019_pdf_1.pdf
https://innovationisrael.org.il/startup/programsrnd/cleantech

D'YUTN D'UR'ND NYY TV NYI7YW ¢ DY NI7'WoN qp'n NIYEWn 017 [N 1A 27¢% Ty NidNn

85% 7w NISNNYN NIY'wA N 7aynn 1AI711000 72N NNA0N NIYRIY? NNRINY NNan? .mv D1

NNI7'WS N7'NN 197 TIY nnpinw nNan? .n"w irfrm 2.125 7w 10 v a7y X971 awiknn arypnnn
70 7y N7y X721 WwiIknn 2'¥pnnn 60% 7 NISNNWN YW DY 7aVnn L'A171000 720 NNaona
NNATN L1017 D'NVY 7 N7W9NI NIWIN NITWD - 1101 'NLY 71700 .3 .0P'NS7 N"w |I''n 1.5 v

N1 4 %y 0y nivpan 75 112y v avIRnn 2%pPNn 775 N2 .nta71100 Nndnta nndini

:NNINNKN D'"NIYA N'AIX NNAR DINNA ORI D711 DTN

NNYTNI D'AXWN2 NI7V'Nn7 NMmIX? NN 72y nyTin nRwTnn Niva nnoao ,2018 1
NID'R 1I9'WT7 ,NXIN NN NNZN2 01911 D20 NIFAIZIDL NINDA JINN7 NTYIMN N'N20
NN DARIIXY AN 2, N17710 178 NIfA71100 YT DY DYRY NTYYN NIM'OY1 N2R00n
1095 um

MmiNN2 NRYTN NTayn 0'7nY%? D2'MIynn DA TARNY K 717 1nwTnn niva nno1o ,2019 -a
NN 2 NIPOIVA NITAyn ,NAI7I100 NRYTNY? NITayn 71701 N12a0N2 Nin''ral N20n N1an
2103071 Anaman navan oinna

DAN' D A"YYNNINT72700 Twnl N2'20n NANY Twnn ,NRYTNY? Nivin mo1o ,2019 axinaoa
NNAN DTN VIZPN DTN NIMYENEN2'A0N NIAN 'MINNA N'AI71D0 NRYTN NTAyNn Nnpna
JTAMZI NI NN N AN A NIROIVA NIN'RINAA0 NIAN NIAIZIDY 'MINNA 7T
N'ANIRD TIWNE NRYTRN NIYA,NNIRD TIWN) 2"NIR-781W' 0a0IRD 771 Do ,2019 'kna
™0 7¢ IMnpn? 0w wnn 7w n9Ipn? YT v 40 7w qptna X 71 (nan nivan v
[INV AN DX DTP7 X'D TOINN NN D10 .A"NAREZRYY qnivnn 0MIENo0TIN NN NIVIXN
NIMI7100 NIN'DI NN N7IY9 '9IN'Y NIYYNRY 2A"NIRE 7Y 79 125700 NIMONIE '0ANIRN
751N PI0Y' DN D'MAINNN |2 .2"NINAL 7RIY NIRV'ONAIINI IPNA NITOIN ,NNAN 7W NIMYTN
NNX 2 22T 17 8 nanaRn ™Y 17yt IR A"NIR NI7YNN .AMNIR NNAR DINN XIN
D'UZ'NON 2PN YOV D ,0Y WYnNh? N'D ND'ANN .APYNN N9IPNA NRIYRIN 0'NIYA
AT ' 80-7 yran'? o1t ,0nitnn wain 50% 7w myy mm 7w 1awna nn'E'? Jin ,n'onnin
IDT' O'TANA NYQIX LXK 7170 NNA0ND 7RWD 2XPNNE IRPZIARD 02PN NIRXPNT7 919021
NOIPNY YT 17 10 702 KIN TARNT '70'07NN 22VNN .'MANIR NN Y0 D'AINNN TNX .72YyN2
20w AT ' 2 - pw wnn

NIYPA NYANYT7 N2'200 N1ANT7 Twnnl NRYWTNY? NIwAn Dyun "W X 717 0o ,2019 *7im
NNMY? MIynun 0poN'R 1IXY NIMDINN 7V .N2'20N N1AN 'MINN2 AXIN NIFDIN 1Y YI'o
TNX .PIY? 1NN DT YI'0AI 1IN0ONY7 IXINN NIDINA N'MIYAYA NINTPNNA 12D ,NNaNN
J1331R1 21NN NART X DINNA N2 2NN DTV DAYK D'AINNN

NNPNY7 2IWRY [1ON1 DD NPT MDY D737 7101 110IRN Twn 0o ,2019 volaika
NIYATIN NIM7YN [IA'Y7 101 DON9N TIWNN 7R W NfANIR 71011 DN Ipnn 7w n7uonl
NN YN NIDNN DT p'en? N"w g9 200 TV 9w 102 NIWXRY NIDNN DRPTA NG
JI'0TINN NMYNYUNN DX [NAN1 NNINIE L,NRANIR ARY [N7¢ D701 Dimvpn Niranoun
oNm LI7X NIFAI7IDL ANIARD [PNN N7YOA1 NNZNN NIYAIRN NIF2'7001 NIMIVYIAN ,NIFMAA0N
1498w 19'¥90 INNY

109 https://innovationisrael.org.il/press_release/3790

110 https://innovationisrael.org.il/kol-kore/4267

11 https://innovationisrael.org.il/press_release/4282

112 hitps://www.gov.il/lhe/Departments/news/bird_ 050519

113 https://innovationisrael.org.il/kol-kore/4075

114 https://www.gov.il/lhe/Departments/publications/Call_for bids/tender 69 19

129


https://innovationisrael.org.il/press_release/3790
https://innovationisrael.org.il/kol-kore/4267
https://innovationisrael.org.il/press_release/4282
https://www.gov.il/he/Departments/news/bird_050519
https://innovationisrael.org.il/kol-kore/4075
https://www.gov.il/he/Departments/publications/Call_for_bids/tender_69_19

NN NNARI NYTRNN DANIXR XY NI7TUX 720 NNITRA DXYINAL N'7'K 2'Y2a D2Than Niye

NX NN97 NNVAY ,NIN NN X727 Nan) " niP'R-N7'% NYThNN N11IX7 NNann oy TR MmN
RYID NWI9 (NI7"K 720 NNITR DXYINE N7'R WA NITR NIM'9Y 9100 NYTANAN N2NIRN DINN
:NANI NYTNRNN NANIX

NI> NINN NNPN7 NN 2V N0Y7NN DNT TINA N2 [IIDN7 DTN NTVIN D 00119 2019 vonixa
NOW 7y OXRI-NAN 32 7w X710 [PNN DRPI' 2NPA NDINN 'O 7V .0 NY7IDN NI NN NNR7I0
[N D NaR" 0'9011 UXRI-NAN 16 1 DI'N NIYWA 17X ORI-Nan 16 .Anaor yia'?? Jmo it 300 7w
N7 NIYwA DA PN 7nWN Wnnwn? nne

7¢ NPOOXRI IXTN 'DTIV NVON X7 UTR? NARN N0 N2V 1NN D Do 2019 Nanuvsoa
712'N NITOINA |21 N2V DRI WA 17Y9' RN '0P'N9 .0NTA MTXR? 24/7 nr nranar 100%
7¥ NN 0M10M NTYWY 19507 NNUNa NIIY NIFARIDLAI DAY 09PN NYY'N NNARND .N7'R 1WA
JRwn IR R

N'27IX NY'AX DINNA 7w at'wyn 7.11

Startup -0 1aRNA MY DMP'Y DNI0EZO NYITWA N'ANIX NN NIZOIVA NNAn 34 nityio 7xiwna
.('x noon ny'am nnann nnwn) Energy-storage’’” :armn nnn ®Nation Central Finder
MYa NNan 9-n 7KW NNIX NAR DINN2 NI7VI9N NN2ANN 190102 7Y AN [INNKD 1IYYa

.2019-2 nnan 34-7 2009

AI'R) 2010-2019 nawa Nt niNN2 1NN NIWTN NiNan 20 YW ,7V1*77N DINNA NI7VIS NNan 26
NYAXK7 NIDWN NINDY DA NN 12, NTYIMN NT'YYN L0170 NMYWYNa 21ma hy Tyn at ima L(38
NIMMIX 77U D'YIN'WY 0171 N'ANIR NODNI VIIRD DINT OV NITTIANNA )IXNN Y2l 72Iman .nnax

.(j701"7P0 XWIN2 NRYWTNY NIYIN 7¢ NDMNN AXY) DINNY N1A0IK DR NIYTRNN

A10j70 97 2010-2019 p1awa niNann 1®ona 71ITan :38 NN

30
25
20
15 20
10

o= ;

0 e ——

Cleantech Industrial Technologies Software Applications

m 2009 1y 2010-2019

Startup Nation Central Finder® nima%7 jnxa 7o 7w 12w i

(32%) |nn w7wdi Wxinn v Released 27wa nixxna (41%) ninannn nixnnd :*xmn nin'o 2w
,NAIT? Axinn 7w Beta -1 Alpha 'a%7wa nikyny ninann ke .axmn 7w (R&D) 9"min 27wa nikym
N7710 .20 7IY7 [I'-D1'M'"7 N'7710 nnnoni xinn 7w Released -n 2%wa nxkxnm ETV Energy nnan

118 220-250 kg/Wh 7w n'o'¥90 n'aNIN NN Navnii NIAa-NNN DTN 2V Nooiann nwTn

15 http.//www.eilateilot.org/he/
118 https://finder.startupnationcentral.org/
niy'omi Energy-storage 7w arn nizya ninan |0 Startup Nation Central Finder -n naxna niy'aimn nnann 17
2019 7anyT? |1D2,07T "aNNa NI7'Yod

118 hitp://www.etvenergy.com/

130


http://www.eilateilot.org/he/
https://finder.startupnationcentral.org/
http://www.etvenergy.com/

(21%) n'wnnd .Seed Ix Pre-seed |inm 17wa nixxna (41%) nnannn nynnd *pmman 2w
.C+ 1x B ,A [in'a 2202 nikxna nnannn 15% .Revenue Financed 27wa nikym

,Man7 orTay 50 Ty nnop ninan p'n (82%) ninan 28 ,njzoaw ninann 34 inn **nnann 71
201-) n'27ma nnx nnant (o' 51-200) niraina ninan jp'n nnan 5,901 .01 ninNA |jan 23
.(o*121y 500

:071¥2 NI7'amn 9X-0IRVON NNAN 43 2 T ,nNann 34 Jmn ,nNnan witw 2019 1anam
H2 Energy Now -1 23 -n nipna Nostromo Energy ,'wmnin nizna naiT Brenmiller Energy
.(EnergyStartups, 2019) 34 -n nizna

NN NITITA DNAN 7W D2 N20IXN NNAXK DINNA NI7'YO 78w Nnt'ye 002

NINN 7Y 210901 NN NROIVN 7aWNnini N'A1IRN DINNA NMIX71'A Nnan - Ormat Technologies
NNANN ATY TN 70WN IXT7 TR XY NMONIRG DN 7'V, N'DI7N NNIR 7Y Nivion nid
N17710 ,0MTIAN [IONKX IX N1'YO "ARWN 7W 2IY N7U9N :NANIXK NN'AXK KYI DYNYYYN NIRINND ny'yn

J19mmax DNy 0pnn 7w YN0t NOTIN ,NNTWI NNIAR

NNAXK7 NIINN N'MA%7 D'0R'ND 190N N7VID NNANN .'11AL|ID'Y 7¢ N2 NNAN - ARANIX 'R DY
ONI-NAn 121 2w 790N NMINZI0-INTN NID NINN 77100 NWTANN N27IX V'O - D7wX 1290x
noizn? B.O.T (Build Operate Transfer) no'wa 78w N1 oy [I'2'T DdDON NIdDN DRIN VP'NON
MY TV .n12 pwn 97X 60-37 ‘mwn pooni naiT 3,900 7w now 19 7y nyanwn nannn .nv 28 v
N"IX7I0 NID NINN - 0'712'¢ NIYTANN NIMNAR NIvynka mwninn 10% x% naoimn nannn 2020
(PV) n'®x071-1019 nIR710 N> nann - Awizwn (w .ORI-nan 12,46 poona (PV) n'xo7i-1019
niann - w2 .oxXi-nan 18 7oona (PV) n'Rku71-1019 NMIX710 N> NINN - 0021 .0XI-NAN 5 Poona
(PV) n'x070-1019 n1X710 NId> 1NN - 1N .0XRI-Nan 9.632 poona (PV) n'ru?i-1019 nx710 nid
nnpn L L pon? (PV) nko7u-1019 nR'710 nid mann - or7xy uxIe OXRI-nan 9.1 7900

B%uxi-nan 120-> Yw 790N NIX710 NID NINN 7w 71vonI

TAR NIN N2IK NNAR ,NNAND 7w 9"imn niiwe 97 inn - (ke o) %MD mnan
NN2N 112y ,0MN] '001IAN NRANIX NNAXR NIINNS NIN'S (YN N2 NTpnnn 7"Dw 9"mn ni7'yon
J2'niapan juana win'w 0 (Br-Battery) nina ni7710

Mxn N (hubs) nraxn yaax 0a 78w 0719 ,nA0NIK NN DINNA NIZOIVA NINANY 90N
:Energy-storage :arnn nnn Startup Nation Central Finder-n

QNY7? NINTTN 0'9X-LIRVOYT Y'¥NI 2'aX N2 npinn hub - Johnson Controls Open Innovation
.NIX DR NANIRD D72V NN MINN2 N 12 w190 Y211 TR 30 'wa o oy N7V

NI'YYN DN ,DIVOYXR TARN T 7u 7011 .NAM'Ta Dzimnn hub - Horizon GreenTech Ventures
NN 2 N'0AN'0 NYPOYVI N'MMYWYN ,NAIZIN0 ,N'WTA NIFNNIM 9101 ANAN DIYPYN Tar |92l
LMK DN DRI NANIRD DINNA

D'ON-LIRVOY NTPINN NZOY NNATIA Y'¥n .2Ax 7N opmnn hub - ENEL Innovation Hub
Nar? Brenmiller nnan ,7wun? .0ixyn m71yn nfA0IRN PIYA MIyRwn 9N X'7n71 012'07 0'RY!
'O NNAR NIYYNARA IIN71I0 7nwn Y

MN'Y U NNAon Nro0nn ,7nwn N1an 7w N'N1d orn DTN ninn .n9'na opimnn hub - Karat
:NNIN7 DNIYEN DMINNA 0'YTN NRFYY 7w Inoni DIT'R ,NIM'97 DFTYIMN ND'ANE NYRYn
N10N2 NP NN NDYNA N7, NIRIN AR DY NN DY7NYNN NRANIRD MINNA NRNND

119 https://www.ormat.com/en/renewables/storage/view/?ContentlD=233
120 Ktps://www.shikunbinui.com/he-IL/energy
121 http://icl-group-sustainability.co.il/reports/continuous-innovation/

131


https://www.ormat.com/en/renewables/storage/view/?ContentID=233
https://www.shikunbinui.com/he-IL/energy
http://icl-group-sustainability.co.il/reports/continuous-innovation/

|2 ninnn SSG Synergy solutions LTD nhan ,wn? .0"mno 0'77T12 n'71vn Ni7nn DX o¥ny?
MUnin NYWA7 NfNIR NYAR? NNNS N

Dwpwn 7.12

771> 707 7yn 10 *orra wxia ,Startup Nation Central Finder naxknn njpoiw nnann 34 Jinn wnna
(13 "720) 0'AW DIDON NKRI NIN2NN NIX A'¥N XAN 17200 22T 1" 999 7w

N'27IX NN'AX DINN2 NINANA VXY [Inn OI'a Qp'n 13 aav

oI'an Do nNann DY

(M$)o'nT1 "t'ma
771.0 BrightSource
130.0 StoreDot
50.0 Phinergy
36.0 mPrest
12.0 ETV Energy
999.0 >"ho

Startup Nation 1axn nn) Inn oraa T n7n 2012 mwn .0 7w x'w ora nfn 2011 mwa
TN (39 'R) 0T ' 1.2 Y iy ma ' 1T mawA1 jInn oA 10,2019 nanan? 121 .(Central
NNX NN T 7u nwwa '9000 oran 73 ,(2011 -1 2010) o'naa pin oA I'N [N DAWA NNT DY

.NI2Y nMan -9y 1wvaw ,2016-2018 nawa jin roira nnivY (BrightSource Industries'??)

2008-2019 nawa n'a1IX N'AN DINNA “Xw nnan Y ($ 21'7'na) 1na orra o :39 WX

400
350
300
250
200
150
100

50

0 8 12
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

(2019 nanan) Startup Nation Central Finder '1ma? mxa Tom 7w 12w Aipm

D101 D7 DWYPYNAN |2 .07 DYRIY 00IY DY rwn 40-5n jinf pun DIfRIY ninann
Mada ,Nostromo Energy ,NrgStorEdge nnana 227 v 1.5 -3 wpwin) naxn Twn
nN2AM YT I'7'n 2 1pwin) 'wxIn [vma/nnwTn? niwvan L (Brenmiller Energy -1 Analytics
NNIIBV79 N7V NN N7'vonn NIYpwn Nan LjR'o 1IN N L,(NrgStorEdge -1 Vollspark
nNAN LJI2'0 I NN ,NYPYN NNAN D11 DT DW'PYNN 2 .(D2mn jin'm) Nm71y niypwn

01 YN X7 IMINRZI0 NN AAIZI1D0 NOAISE TNNSN ,N11dNN ANana - http:/www.brightsourceenergy.com/*??
D71y "ANN2 NYWYNI Vo1 Mun It

132


http://www.brightsourceenergy.com/

AT ' 1.55 wpwin) Horizon 2020 2w nivpwn 1'n,9002 .agnn D ,TAI NRA0IXR,N12171100
2"nxa nnnarn Twni (Electrig~Global -1 Vollspark, nnana

NN DM NMTER NI'wo 7.13

N'20IX NY'AXR DINN D"ATEKR NN 'TO7N 150N D'7V19 7KW

Israel National Research center for - '2Yxwa nmoNLFIN AYvan ApNn% ™INN
78w DI NWYI NTTRERA N-N0RYR naNrn Xwi Electrochemical propulsion (INREP)
yawn znn NIXIR 24 7215 770 .7'K 12 NU'0NQ1IIXK IR [NIT 919 12'0 1N 7'am .07 1Dna
™07 .(NM2YN NU'ONQIIRNI 7RNIX NN |1DA L]IMIA 2 ,21X 7N ,]11D00N L,[7'R 12) NIKRV'0NMIIN
NI0N7 XY N1 7@ ITNNN Y2 720 Nnzn? [I'VIn .N*WYNN oyl YIN 'A0ia 0y n71Y9 'oIn'y
A"mnn ,n7vunnn WY Twna 0T 'o'7Nn N7nimn y'an ™07 (infnn . 0912 nnivn nivnn
DNI9) NIYTANA NIANIRA NIAND L,N'ANIX NNAR XY KIN 7200 701V 0N D'RYIRN |2 .N"Nini

(2019 ,nmax

NI7710) N1NIX 7W NINNENAR KW 7NN Y¥ann 1702 .'%4moua 112 oW Y 21aaxn noim
D720 DPZINN 2 .01ANIR 'Y NIYTANNA NIANIXK 09170 0777 120 0'9011 D'RWINAI (777 'K
D'0'7NLF7RA DINAIZXR 'NOYA XYL MPNN 2,78V IR 'D9N9 NMNIR DMK KW DN

OMR-DINTAMNKR NIT210 112V DMANIR

N Niv?Ie vawn onpin 300 7un naim 252k YN no'onaniNa NWTNNN ANINY? 1IN
2 .NN'WWT NI771021 277 'RN2 NNIX DNAN 7Y XYW N0 11, NIMTENN Dimyn nngn? vioi
NYSINI DNNAIN [I'OX ,NTNI'0 NTPNNN NIPZNNN NNIZ'WOW PXITIZIA NIX'T '9119 72102 DEINN

.NANIN [IONX NN QY D'PXIN D'V'7N0VR7RI NITNLVRZX 7Y D2NIA DYIF YN

D'YXNK NIN'OA oy ™nN 12517k 72 nvroNalINA DMTPENNA DMININE 71DV M7 T>INN
2 .NANIR N'YE DTN NN710 NANIR,NMNIR NNAR,DURVZII0I9 DYRN CNYWTNNA NfANIKRY
NDT 21X '91N9 .NAR? NIY710 NIN'DY7 w190 NMD7 AR7nnnn IR [NIT 'DN9 7N DRI
72X NIT '9119 .2019 nawa n1Iann? Vv '9*7NN DINNA NRYTNY [I0N0 W'Y N7wnnin WX 0191
.DI'TAN NOoOoIAN NIYWTN N7710 [N ,wTN 101 NI7710 NIN'DY TN DX IMANN 72V 0191 NOT
777 9'2nN DAY 221 NIfMWN NP NYaNY NMYTN NI7710 NIN'D'7 X0 7ma 'R'Y019 1MpnnY

12191019

DN VXY wTpm mnn 2 mina @ noronaniva Wpi Ty wny nnakY miINa mann
,DMIN 'Y ,NMNIR NNART NNIR7I0 NNIR DYYPZA VI 7Nnn ' DYTNNNN N'ANIRD XY
,TIND DNI2A NI7'YA DUIRTI0 D'RN 7Y DR'TO NI TN NRRO71-1019 (12D ,N0Y NR'T'O1 NP UDIN
D'2IAN DNNIN-KRVN IR NI77101 7V-0'7277 TINND DTN D'O™NOPR ,NAIR DRP'ROTI-I01D

.0"MYI77M-NLR'R D'NLYNI

NN W DKW DNNA 2102 DNZNIN D'RWAN 12 .12%9NMIK NVT0121IIX NANIXD AENY TOnn
JI'7MUN NNAR NIDWNT nTaYNn WX 202X nwn " 1DIR0 IEin g .nmo 0N

128 http.//inrep.org.il/
124 https://gtep.technion.ac.il/he/

125 hitps://www.tau.ac.il/renewable-energy

126 https://nano.biu.ac.il/he/research-centers/enerqgy

127 https://www1.biu.ac.il/index.php?id=3&pt=20&pid=3&level=2&cPath=3&type=1&news=3226
128 https://in.bgu.ac.il/en/solar/Pages/default.aspx

129 hitps://www.ariel.ac.il/wp/energy-research-center/

133


http://inrep.org.il/
https://gtep.technion.ac.il/he/
https://www.tau.ac.il/renewable-energy
https://nano.biu.ac.il/he/research-centers/energy
https://www1.biu.ac.il/index.php?id=3&pt=20&pid=3&level=2&cPath=3&type=1&news=3226
https://in.bgu.ac.il/en/solar/Pages/default.aspx
https://www.ariel.ac.il/wp/energy-research-center/

n171100 nnnn 7.14

AN NN'AR XY N ' NI7VI9SN NINANA NIDAINY NIARIDUV NINAN WI7Y 78U nmmy

,NIN NMVN K77 NNan) NIPR-NY'R NWTNNN ANIx? nann . B%yava pa” naiznov annn
(N17'X 220 NMUTR NXYINENT'R 1WA ITR NIN'DY 9100 NYWTNNNN NFA1IXN DINN NIX NN9Y NnNYLVNY
NIANIXT NIWYRYN NP1 N0 nnnn -"yaon [In" nnnn DX NIFvYS NN N TAN oY TN Nn'En
D'MTPIN 027w D'MTNYT Y'RN (1IN NPOIY NNANN 70177 NRYTNA NTRPANNA VA0 [IN DIYTNNN
02'N NFANIRD NVAR XKW IR N 2, NATen nnnnn .01 NYTRNN 20X 79 DInNa

.NNN'N NIYY 702 1ITRYT "IXT710 7MWUN NP9OK TWOKRT NN 7y 2071001 11711000

no>wwn nnnonin Chakratec nnan :n'aMax NN DINNA NNan My Do "vao " nnnna
man AAUGWIND nhan .anonnl 'MTwynn gIvn NWAT 2V Nynd NN 22711 n'0IX DAY
N2"X7 DXNNA MYUN NP90N TWUKR ,0INT IR NNIXNA N'ANIX NNAR NDWN NA7WN N7 N1I71100nY

.01V92 2N 7'M MONINNI ,NYRIANN

2y nwoM 2012-21,1997-1 nnpin o7'val ninad nnnn .Kinrot Ventures LP ™" nrainov nnnn
nY'PYNLL, NN NNPZINA NANNN 2117-211I02 NI TARNDN W o'n naon Hatchison Water 1
.NANIX NNARI 702770 DINN D' DAY D'AINNA D'ATPNA NRINNS NINNoMN Seed NiNana

N7'Won Nnnnn NX .DVIPIA Nnpinnn 9% bIXVo Nnnn .Terralab Ventures'2 nrai711>0 nnnn
Early mmna ny'pun nannn .0'7'ni n'wyn 'war T 7y 2013-2 nnpinw Terra 1'on [In N7
.NANIX NNAR DINNA N 2 ,07NN NID'R NIRED71IVN NIX NNSYWNY NIRARIdL 0'nnonn Stage

¥ 2'Nnnl DWINAN 119'WY NA71000 TNNO9N ,NNNNN NNaona Nion 3dbattery nhan ,xnarT?

.N7IX NNART NVl (1017 NiYRIo-NEM

n'oni'7aa o1 7.15

77nna Energy storage ninna n''yTnin 0'MIOI9N 190N NI72AIMN NN 45 NX 2'¥n Xan RN
79o3m N1 75 7w 0'!Mionon Y'w NX 01N 07NN (2019 nanant 1m) 2014-2018 nawn
(36%) ninna p71Ivn mionon wiwn nun? oy aN'TA DX n7am 'o J*3xwina niva nmionon
NRIYN NN NRM 702 nivaTin WK .(19%) omionsnn n'wnnd oy N Dizna 2"NINI
AN'TA 7RO 197 NINYNY NINIT NITA yaww nikdY? N JB4hamoioikn YTia nrnan nawy
,(NTIE YUY L DrTHY 11920'0) [Nn nyaaR L (D201 TI72'9 00,70 T LYY L DPTHY 1I9A)'0)
78w 9w anTn . Energy Storage-n Dinna 0'nion9n 19002 nizamn nirmn 20 ) niv'oim
790n ,NXT oy TN' .(40 21'K) ninna 021y 'i01on 0.34% oy 41-n D1j7n2 NN X'NIY NI DINNA
U' YINQ NIRIYA NIRV'0N1IINY (41 2I'R) 971NN Nwyn 17002 4 ' 2% DY7RY D'I0N9N
NI 2 NU'0NAMIINK QAR 7N NU'ONQMIN L[IDVN L[7'R 12 NV'0NAAIR) 17X DY D'MIOND

(7NN NU'ONMINI NN 1D ,NMNAYN NV'ONANIND

130 hitp://www.eilateilot.org/he/ax-70t0p/

131 hitps://hutchisonkinrot.com/

132 hitp://www.terralb.com/
100%-n 712 2"N0 971 NI TANN NINK 75 1Y DM1901 NIFTA 190NN DIFIN YW NZ1Y9 qIN'WA AN2W 0miono 8
N1'NAY7 0717'WUN .0MI0N9N 190N1 NMOIZIIXN 7TIA NI'NAN 7KW NIFTNY NIMITY NI NN ANIYAN-NNA DRTan gy 34
D'"VTN 0'NI0N9 :7xIw 9"In NIRISN" XYW DONISY N"IMA "DIIY D' TTNA NN NIYTNY? 7RY' NIXIWA" 192 D'0119N NN
"2017 N7 aNivna

134


http://www.chakratec.com/
http://www.aug-wind.com/
http://www.eilateilot.org/he/%D7%A7%D7%A4%D7%99%D7%98%D7%9C-%D7%A0%D7%99%D7%99%D7%A6%D7%A8/
https://hutchisonkinrot.com/
http://www.terralb.com/
https://www.neaman.org.il/R-D-Outputs-in-Israel-International-Comparison-of-Scientific-Publications-2017
https://www.neaman.org.il/R-D-Outputs-in-Israel-International-Comparison-of-Scientific-Publications-2017
https://www.neaman.org.il/R-D-Outputs-in-Israel-International-Comparison-of-Scientific-Publications-2017
https://www.neaman.org.il/R-D-Outputs-in-Israel-International-Comparison-of-Scientific-Publications-2017

2014-2018 nawa n0'Mio1on 190n '7 Nt an'T :40 W'x

0 5000 10000 15000 20000 25000 30.000

36%" China
 19% United States
m 6% India
W 6% South Korea
Ml 6% Germany
B 4.1% United Kingdom
3—] 33%‘3;{1 = prf-“ DINRNN 19002 NY'2IN |'0
. ustralia
g 3.1% Canada 36% DV 2014-2018 D"Iw2
1 3.0% Italy ;09%1¥2 D'NIDIDN NINJN
g F’;’;‘; ;19% DY 2"MIN NNINR
1 20% |Singapore | 6%-2 :N1'INIAI NP DNT,ITIN
il 1.5% Iran
l 1.3% Taiwan
! Hong Kong DV 41-0 DIPN2 NDPIND TN
| 1.1%  Sweden | 9 .
4 1.0% Malaysia | N2IPN NNIN2 DIV 'DIOTON 0.34%

Russian Federation_
: Switzerland N2 NN Y102 NIVATIN
| 0.9% ' Denmark YN AaNnwn

| 0.8% Brazil

| Poland

| Saudi Arabia

i Netherlands

| | Belgium|

1 0.7% Portugal

| 0.5% Egypt

Austria

Indonesia

Finland

South Africa

Czech Republic

0.4% Norway

Greece

Pakistan

Romania

Thailand

Algeria

E __Israel

Ireland

United Arab Emirates

Morocco

Tunisia

INIDY TOID NIY W T12'Y
DISIPO 1AKRN 1IN1I (DX

2014-2018 nnawa nY71v7 Nn'on’ YXIY N'ANINX NN'AX DINNA D'MI0ON%N 190N ''wa 41 X

519 Ny DYI¥2 D'NIDI9N 190N

20,000 = World i i 400

18,000 931NN WYN 19Nn2 350

ulsrael

16,000

12,000 N9y 0NN 0'NIDT9N 190D 300

’ NOIPN NNIN2 419 250

12,000 (D91Y7 'DIDDN 0.4% YW YNIND)

10,000 200
8,000 150
6,000

100
4,000 l
LT s
. memmm A SO 1,

o — o4 @ -+ uw (3] © =t w {{e] ~ @

o O o o o O - o v = = = e

(=] (=] [=] (=1 (=] [=] [=] (=] [=] (=] (=] =] =]

o~ o™ (3] (2] o~ ('] (3] o~ o~ (3] o o~ o~

[PNIINIDY TOIND NN YW TI2'Y
01910 1ARD "IN

12n2an7 121) 2014-2018 nnawa 0MIoTdN 1901 '97 0'7'amn [INMN 'O AN'T DX arvn 42 IR
National Natural ) |'0 7w yaon 'vTn? nmix7n Qe ,mm 912 nw'w JInn kN ' v (2019
.0mi019nn 18% oy n'7'am (Science Foundation of china

135



2014-2018 n11wa 0'IOTD 190N '9%7 D7 NN [IN'NA 912 AN'T 142 1IN

0 5.000 10,000 15,000 20,000

National Natural
] 8% Science Foundation
of China

2.6% Fundamental Research Funds for
the Central Universities/ China

2.3% U.S. Department of Energy

National Basic Research Program of
2.3% China (973 Program)

2 1% National Science Foundatiosé

National Research Foundation
2.0% of Korea

[PNY INIDY TOID NI DY TI2'Y
OI191P0 MARN NI

D'VIVOSY7 NIYPa 7.16

-1 IYAIN 0'VIVDY7 NIYPAN .NANIX NNAR 7Y XY 0'0109Y7 NIvia ywn wain 2015-2019 navwa
2V 1waIn Nivpann wi?w (2 N9012 Y'9In 0'VIVSY NIYPAN LIN'D) D7xW' oRxynn T 7y USPTO
D'XYI NIFOIY D'VIVDYT NIYPAN NKX 1Y ANY NINANN .NNAN T 7V 1WA NIYRA wanl DDygin T

.NNIR NNART? NRNNSIE YR NNIRTI0O NNIX L, NYTNNN N1ANIR 7Y

ajpnn 'vn 7.7

,GIF ,.BARD ,ERC :n*7xw' D"1j71n7 11N21 D'9120 DWW D701 N'ANIX NNAR DINNA 70NN 'jayn
.(14 n72v) ISF-1 BSF BIRD

N'27IX NNAX DINNA Yj7nn 'yn 14 a0

Foundation For Years No. of relevant
Grants

ERC** 2007 - 2019 5

BIRD 1988 - 2019 8

ISF 1991 - 2019 3

BSF 1997 - 2019 38

Total 54

horizon 2020 -n 77n on ERC 'jnyn **

ymY7? nmix?-Tn pn ,BSF D T 7y [N ,nininnkn 0w DinnN2a N 7man 0'7avnn 1oon
D"0'01 D"YTN DMINN 7 2NN |I2N2 0"'DIN'Y D*PNN D'UR'N9] NDNINN 7RIY-NNAN NIXX
.oy

“N'ANIND 'MINN2 DPNN [IN'AY 0'901 NNIEN

vn 11007 np'wn Dpn .(The Leona M. and Harry B. Helmsley Charitable Trust) '7zrn'zn 7
72ynN) .NdDNX D'N N7NIN N2va ,NNITT N7 70N N%7710 NIM'S Ywnn? 21T |1"'7'n nw'an 102

136



7¢ NOTINI Y7 NUARONN N 'V IR RID CURIN IRIND QTN VTR 'OND 7w pirma yan
.(0nnin

TIWNRN YW NIMNRD MINNA D'ANIRD TWn ¢ NIl aznna nomnn N’ anuxa Twn
NI NN pnn” BeniTn Nk no19 NIM'ol AN N'RIKTN NXYVINN DYLN N'ANIRD DTV
MW NNIRD NN W aiwn nima arvnn " 2014 Yxwna

.1 N5011 NV'SIN N'ANIX M'AX OINN] 1IN1Y 7NnNN '22Vyn Nn'vn

n'o1 7.18
:D'IN21 0'01D 190N |707 .071Y2 [N 7KW |0 DY 0'01D D' PNNA NFANIX NN DINNA

(782w D'Nioi 0'old

nxn 0N ,2006 niwn 7NN 2NN DNID DUPN NIRT NIYTAY nn? Rl Ry Toin
SINY DTNIRD MINNA NWIXZA N'MYN 0427 XD NR20IRN 0N naon 2019 airm 7w nnkn
[120'NN ,NIYTANAN NIFANIXN DINN2 D'OP'ND DIT'R D'TTIVAN DIIFTE N'W-21 ,0'WA9N TWONYI
7oy (2014 mawn) 3519010 N'A7IX DNID :NANIK NVAK 7W DINNA 170V DANID W .NNIRN NI
-1019 NIWNA oy 2019 11 1w 47 1oon At oo L, B¥nwn ixra nnnak N Xxwna

J¥ynwn NN mwn Xty Nk nivivn kv

N'A7IR NNART 70WN NNMAK $0101 DRITIN D'RYIN |2 .01AMKY? A Tn 01 n'pnn 2019 Nanam
QNN NRNIR NNRANERIYI 70wn DN CGRXINY o'kwnn 1.3 nmnan

:071y2 0'01)
:D'N2N D'012N NK DT DIINA D71VN '2ANN2 D' PNN N'ANIX NNAXK XY 00 00D

2020 yna ovpn'w 010 Energy Storage Conference 2020 New Concept, NEW INSIGHTS
NNIX NO'AR ,NNIRD NDIYNAT NANIX DNAR NIRNDY ([12D DRI PIOY! 010N .N"NMA ,qIT70' T
J07mx nar? nanney? ok o'pnwl Power-to-X tw omiwy

7931 71921'02 2019 "1anana i IR NAaR? 7y onie .Energy Storage World For ESWF
,D1TMNNTITIR I1921'0 ,NOIY ,N1I0MIAN N'FANIX NNANA D'NANNAN DRINEDYNYYIE AT 01
D"pPOY D'7TIM ,NMAR NIAITIDL D710 :DNISA O'RYIIN |2 .0"N"YYNI D'IN0N VIXPN 'WINI
141
R (1Y

ICBEST 2020: International Conference on Batteries and Energy Storage o1
J4231maK nar nimiinovl nizzio v myiy 013 070K ,Kxnina 2020 anyTa 1w Technology

135 https://www.gov.il/BlobFolder/quide/rd _grants/he/rd support.pdf
136 https://www.gov.il/BlobFolder/generalpage/molmop_reports 2014/he/10_7xawa n'mTpRa 20X gnn.pdf
137 https://www.neaman.org.il/EF35-Energy-Storage-Electricity-Production-HEB
138 https://www.neaman.org.il/Energy-Forum
139 hitp://www.haderaenergy.co.il/
NN 'munn ninnn 19on :Power-to-X miw https://www.eseexpo.com/en/Conference/Conference 2020. 140
qTIy 70WN N2 D'YNNWNN NRANIX

141 https://energystorageforum.com/
142 https://waset.org/batteries-and-energy-storage-technology-conference-in-december-2020-in-rome

137


https://www.gov.il/BlobFolder/guide/rd_grants/he/rd_support.pdf
https://www.gov.il/BlobFolder/generalpage/molmop_reports_2014/he/%D7%9E%D7%97%D7%A7%D7%A8%20%D7%90%D7%A0%D7%A8%D7%92%D7%99%D7%94%20%D7%91%D7%90%D7%A7%D7%93%D7%9E%D7%99%D7%94%20%D7%91%D7%99%D7%A9%D7%A8%D7%90%D7%9C_10.pdf
https://www.neaman.org.il/EF35-Energy-Storage-Electricity-Production-HEB
https://www.neaman.org.il/Energy-Forum
http://www.haderaenergy.co.il/
http://www.haderaenergy.co.il/
http://www.haderaenergy.co.il/
https://www.eseexpo.com/en/Conference/Conference_2020
https://energystorageforum.com/
https://waset.org/batteries-and-energy-storage-technology-conference-in-december-2020-in-rome

N71Y97 NIXnl N'127IX DAX DINNA 7R 7w ninont hnnne' 7.19

nRnNn!
TNNIXR NAR XYW 7207 N7 DR YRIYTY DWOKRN D'RAN 00NN

NI'RT MIY' ,UnY NISIVY NII'TA [AY D71Y2 N2 NIRFTNL,MY7IVN 220 '97 .1Y20 ANUND UnY e
18pnw 4-5 X0 A1 [Nn 7Y aypunn ITNRE NYARENEIRTIo NIDWN 7Y 217w win'w? nniaa
NP DU RY 70WN DRon NAIVY NNIR 7X¥17 [N wny NoXIN NI TA XD 7RIW NN
TIwN NIT ' v 4 narvaaaipn 2t nitun N2 NdiMa NNIRYI0 N'ANINND TIXTD NIV, NNINYI0
NINN 7w vonn nan ,"2030 nawt nanarn pun Ty kwina #°(2018 naiopik) nanaxn
[1'X 17X NIDYN .WNY N1ANIR 7V NI00IANN NIMYTI0 NIdNA 72pNnY7 N9X 78I NYTNNNN
D'9{7'N2 NYTNNN DMK DIY'™7 DON IXI'N NQT ,NNN'D NIYY 19 7V DAY N'ANIR NIFOoN
U' 27 .010IXD MNfAR DINNQ Y'Y ,N1AI71100 NINNSNN 2V 00Ian AT DoNY? [INND .0'{790Nn
NIYTANNN NIFANIXD 7¢ NIT'YIN N0 ,NNARD DINN2 NIFIDY NIAIZIND0 NIFINNONNN NN [IN1Y
1DIX7 NIINND NIN'D NIYXAKA NIYTANA NINIKA WIN'WA 92'D NANN7 ,Nwan 7210 NIz
N2'NAI DN'NY 70WN 7w mipn AR N7 NIN'DIE 0NN XY XY DNAT 70wNn pun '
N> NINN 7 [NAPN7 NIMIVIVLVO NIYDIN NNA0N N'FANIX NNART DFTVIMN O'NVY YW DNY'7DN
(2030 M7 nfanIRN pYn TV NIT ,NMNIRD TvN)

MIYAYN D"7XR'Y1019 22 'NVY 752 DN 12N ‘K70 7RW . NmMYY adNX71 0NN afaax e

D'02'NA [N ,NIAA 122 7Y 7AWN TIXT 0AI7A0 DN NN X 7V DIRTE,MYTN (91K 7¥100 X

NIDN NIZNN NWOX'Y NIINND D'YWINT AT NN 71x1%7 .0"N1aN1 077575 0'02'HA |0 D'N20

,20'NN 91X 7¥1' AT [NN'w nan 7y . “6m9moa o'oniwn 0Mian 1an a2y vLal Ny

DA N'UID NANIX NONIY NWOKR'Y DI'N NIYWA NFANIRN NVART? NIINNS NN9Y7 XD nx'7nnn ,p7
(2019 ,nmax 0N1d) "7nwnt X'w Wiz ' N, 20N NivwA

QN AFATYYN DNAan Y nmtwyn niyo T¥7? 98 VINLVO NNAN "W 9"In NIMYD e
DINN2 T NXVID NYWTN 7w DVO'O-I7X DMWONN Startup nation niand 7xw! 2w Amnnne
nNan T¥? NI7MA D' nnan ke 470091 ninta ntpan narao D7 nnnax nax
J'0ANIXR NIZYINNLE NANIXR NNAR LP0IYR L NIYTANNN NIFANIRD MINN NIFOIVN OX-UINVO
NYI1 DY ININA2 A7NWUNN XY, NIYTANNA NINIRIE DY D20 NIROIY IR OX VIRV NNAN
J7R NINAN .NANIR NDMIXE XY DIFM2VIN XY ST TR DY2VI9 17K DPAIND Y .NANIR NNAR
N7 NI9IY90 NXP'7ONN 2'7ND IN 'Y [DINA DINNA NIFOIV 7017771 N'ANIR NNAND NIROIVN
7272 niv¥nxa nara npoivin Chakratec ,nm»onopx naxa npowvn Enstorage ,xnait?
PTNY1'wNn? X' AXNAN .0 IR DNINN NN N0 NI77101 npoivin StoreDot -1 nonn
.DMTPNNI DMIYTN NIRINND N'Y' JWNNT ,NANIK NNART 701 7w NRYTNA OX VIRVO NINAN

NIN'ONIIPNAN 'Y 12 ,"IX710-IN0NN 9"IN2 NIXYY [N N¥RY79RN 770D NN'AR NIN'D'YT NIRNAIT
,'0') NIIAA DT YX¥INNT7 N712' NARD TWKD ,NDIYNI NNAIM AR N7 7170wa 0 Tznnn
-1 NMINTT? N0 NoN NnNATN [pNn nn'znw Energy Brenmiller ,7eum?% (D1 man ,on
NTMN NPa 7KW NIYRIN NNIRTI0-INNNN NIDD NINND DX DY7WRA n7'von BrightSource

.071y2 NaIon N7ITant Non

143 https://openknowledge.worldbank.org/bitstream/handle/10986/30349/110879-BRI-EM-Compass-Note-23-
Energy-Storage-11-16-PUBLIC.pdf?sequence=1&isAllowed=y
144 hitp://www.sviva.gov.il/subjectsenv/greenbuilding/producing-energy-in-buildings/documents/solar-energy-
nir-lotan.pdf
145 https://www.gov.il/BlobFolder/news/plan_2030/he/2030summary.pdf
N2'200 NN TIWANL 7KW AN 0'7UN' D1 ,0M120 12N 2 7V NNIK7I00 DRNIKD XY nanin. 146
147 https://www.neaman.org.il/Files/6-446 20170424122145.014.pdf

138


https://openknowledge.worldbank.org/bitstream/handle/10986/30349/110879-BRI-EM-Compass-Note-23-Energy-Storage-11-16-PUBLIC.pdf?sequence=1&isAllowed=y
https://openknowledge.worldbank.org/bitstream/handle/10986/30349/110879-BRI-EM-Compass-Note-23-Energy-Storage-11-16-PUBLIC.pdf?sequence=1&isAllowed=y
http://www.sviva.gov.il/subjectsenv/greenbuilding/producing-energy-in-buildings/documents/solar-energy-nir-lotan.pdf
http://www.sviva.gov.il/subjectsenv/greenbuilding/producing-energy-in-buildings/documents/solar-energy-nir-lotan.pdf
https://www.gov.il/BlobFolder/news/plan_2030/he/2030summary.pdf
http://www.sviva.gov.il/subjectsenv/greenbuilding/producing-energy-in-buildings/documents/solar-energy-nir-lotan.pdf
https://www.neaman.org.il/Files/6-446_20170424122145.014.pdf

MY' N7 XY QMK NAKY NDAYNY win'va NIy niop'm7? nwa 71n1% niralnoo
-UIXRVOI V"N NNAN 7Y N2 NI7'WD NY' 7Y DY 71017 NDIN NIM'S NI7'We 7w n7nnn
178 N171D' NII9N7 DIXY 7X'™¥1019 DA |27 ,big data-1 0'1ma '0'02 NIN'S ,NIDIN NIN'S 'MINNA D'OX
NIN'S2 NIFOIVA NINAN PIT'N .ANON NYAN (12D NI AN DIR?wNnn 7101 NN NInoY?

.MAND KW NI7'WIN DIoOR'™MY7 21wN 17X NIDWNI NI NWA 7101 NIdwnY 1217110

N'20IXN DINN] D'ROIVA D'TRNN APZNN 'TOON YAIXD DIV ,A'a7IXK NN'AR KYID2 WPDY]LI DTN ND
O'7OIY NIRV'ONAINRD D'APIN ,APNAN 'TON ™7 .JAOoNA 1VNIBY 91,0791 N'ANIX NN'ANAI 7';a
.0INN2 D" PNN D'MOoYSNI

YIN2 X'WUD NIYWA XIMmn ‘menn 79001 2.5% npoon ninnn .yi7a a7una naIRY 2NN
DI'RY D'YTNNN NNIPNANA N'ANIX 7V IN0 2 001NN NFANIXK 7Wn DI NYORN NINNN .A710
S0pnaryr paNI DroYw

niinon

NLI'0 NNOTD 7NAWNN NIYWY .NI'PNNE N'X7120N XKW DFTZANA D'7WU0N 'Y .02'nI a'x71a0
ANIK NNAR 7w kwn? niontnn Jn “8nwnn pwna qixtn yopn nimet 01T non v
NIYNY NN WIN'Y IMUNn Y2 NNIX NN AI7'W7 D21 DHINNY IX? non''nn noiron
790N 9'7NND NN WIN'Y) 7111017 7900 N97NNY NN WIN'Y 0Ny NIYWA YN
YN NIYRYN NUYNT? DK wIN'Y L (NISIXY NIYY 19017 N'FA01IX D710 N2'Nn 7221%10a172

1IN Wizaan oniy [N2 NIYYA NYTNNN N'ANIX APNN N7wUn DIXnyl

7Y JUNNNN 7wdn .0Mmon NTIIAI AN AN Y [IIDY ANIF ANIND 7IY DX YA W
MW7 NOXIYN 70wWNn NN2N M"Y NXIAYW DMON W' NT DINNA AR N1ANIXYT 12UN2 KN NRNIRD
.91201 Yaun ,0TRN DNINY D2ANITA DN DIRAON 7¢ NITANN DYY1 '00™71onmn nmyn 7y
NIANIN NVARY NIMYN .(DMI19'¥N NNINAL 9122 NINAID NN NNTYA NRANIX NNY'RA NID NINN)

Th2r0a NN NYo N AR DMANK DY TTINNNY [N .92 D'NAID NAINY

D"0YS DX 7¥N NNNSNNN NU'YW X'N 022 0N2avna NRVR PV nioayn 79 i nanax
N1'DNY DA PN XY WIN'Y? 795 0T .0NIY' DNY NNNIRN )Y DR DOZNY D'ONIYN D1V
N 0IXN DX DI'D DDA D'NAN DX .YINA NY71200 N2'NAN 1ToIM X7 [TV T KXW .nw?

AR rnna nwy

NIN DI'D 2XNN .ANAR NTTIVAA AX7127 NRNAY Y Nk 7Ny 70N 1VIY  N'ANIX DN
UIN'wN INX'Y NI77100 719'07 nn'kNn D201 (12201 NNAY7 WD'RYI 190N 1ToN NoNY
NN 2 D700 DRI NINNYT 2'X720 ;NWYY DNainnn NI7710 7w ol natwo? nxna
,NANIN DINID) 120 NNVAX XKW NIPN TV 9TV 9IyN1 7awn NN ,NwA? N0IXK NIt
NIN'O MIYNYN DIPN 0I9N7 N'IDX N'ANIX NI'AX D NIY¥N nwnn NivA 7w 01T non (2019
NI'M7 w7 w71 NN N'1MIT N2 NI7710 NIYXAND NNAR KD YYD IRT XD

19710 7w 2NN a'7'wh 0vann 0DtNaoni 0rawnn ,0MINnoNN 0'uaNN

AR DDA + MWD INT? N0 NN NIYYNANA 7aWN 1TIAN 7 IXY XD D700 nnann
niAN Novonn nrmawn N7iapn D axdn Navigant Research 1 7y nannx7? noNisw niT
-2 1,073.3MW -n ,2028 Ty D™wy ' vynda 717 n'ox 071N AN NNTIAN NN NN
D'"N7wunn o'xnn Ny DT 0773 ompvn ntvn mnin 2028 -2 19,878. 1MW -7 2019

.(Navigant Research, 2019) (PV) n'xu71-1019 n"Ix710 7w 12am 217'wi

The Institute of Electrical and Electronics Engineers - ) niz2anop'7xi1 /wn 'o1ann jpnn
Mmwnn NYA 1Y DNTan NN fakwn 1 1an? (1547 jpn) ot qnon Nan 9(IEEE

2018-2030 7nwnin pwna 1Ix'n yupn NIN'SY 01T non 148

149 https://www.ieee.org/

139


https://pua.gov.il/publications/pressreleases/documents/%D7%9E%D7%A4%D7%AA%20%D7%93%D7%A8%D7%9B%D7%99%D7%9D%20%D7%9C%D7%AA%D7%9B%D7%A0%D7%95%D7%9F%20%D7%9E%D7%A7%D7%98%D7%A2%20%D7%94%D7%99%D7%A6%D7%95%D7%A8%20%D7%91%D7%9E%D7%A9%D7%A7%20%D7%94%D7%97%D7%A9%D7%9E%D7%9C%202018-2030.pdf
https://pua.gov.il/publications/pressreleases/documents/%D7%9E%D7%A4%D7%AA%20%D7%93%D7%A8%D7%9B%D7%99%D7%9D%20%D7%9C%D7%AA%D7%9B%D7%A0%D7%95%D7%9F%20%D7%9E%D7%A7%D7%98%D7%A2%20%D7%94%D7%99%D7%A6%D7%95%D7%A8%20%D7%91%D7%9E%D7%A9%D7%A7%20%D7%94%D7%97%D7%A9%D7%9E%D7%9C%202018-2030.pdf
https://pua.gov.il/publications/pressreleases/documents/%D7%9E%D7%A4%D7%AA%20%D7%93%D7%A8%D7%9B%D7%99%D7%9D%20%D7%9C%D7%AA%D7%9B%D7%A0%D7%95%D7%9F%20%D7%9E%D7%A7%D7%98%D7%A2%20%D7%94%D7%99%D7%A6%D7%95%D7%A8%20%D7%91%D7%9E%D7%A9%D7%A7%20%D7%94%D7%97%D7%A9%D7%9E%D7%9C%202018-2030.pdf
https://www.ieee.org/

NYY? NNAINNA DNTIAN NIDYNAY ON'NNN TN MIRTD 'KPINKRD [7ND TN ' N7 JNon
NI NIYTANN NNIXR NIFAIRIDL 2771 7awnn NIDYN N'MYN DX WTNT7 y1on [7NN .nx¥oNN
nx mo1o T&D World 2019 n~aivjina .(National Renewable Energy Laboratory 2014)
NPNNA 7% qWNnna ,DI00190 '9 7Y .N1PNN KW NFIDTTYN 1TO WK NIXYNIN NINANN
TIV2 DN7W NITIANN N¥9NN NIDIYA [110N D700 NIMTRA 2971 211 17 ,0M71A1 NfANIX
nm v i (T&D World, 2019) |n7wn 070N piw'? Dr1yy 10j72 NI9SOI NI'TA 190N
T2V DONIDYW NITA D7 NTION NAI'PNA IX W' DTIAN NNIZAN 7aWn 1Ixe ni'va ow'y
XY TV NTAYN D AN "2030 nwh nanaxn pun Ty kwina 2018 1aiupika ntIRn Twn
nwn nwn 71017 Dniwpn 0Nanx? nvn nn navnn 2030 -2 nwTnnn aaarn 17% v
NI00IANN NIMYTI0 NIdDYNAN 727NNYT NI9Y 7KW NYTNNNN NANIRN 7¢ YIONN NaN .N1TIan
AXI DA AN NIYY 11D 7V DAY DRANIX L NIXVIWD  NIZO0N 'K 17X NIDIYA .WNW NANIX 7Y

(2018 ,n"1Ixn TIwN) NNIR MR T 7V 7' 1N'0N"7 INY NYTNNN N'ANIX DIYY? Don

D'o'wo 1w mw' (3859'° nuvnn 19on) 2018 1A AnoNIBY wnn pun 7w Aanliona
NPI7N DY 0NSN X7 /mwnin n1an” ,nou7nna " o 'O 7Y .NNIK NNAR XY NIK 0MNANn
NIYIY DX K7X ,]DIXD INIX IXYY DT DIPN .ZINN [I77'N 20y N'019 WY Nt 12 DIpNna nwTn
1019 NVYA DI'RY ,70UN NVAX [7NN IR DY NN NIt 0NAY 0NPnd .NINK NN Mmunn
DNIX NNANAN DY L[2I¥ I¥NA DIPNN VYNY ,D1IY DDX71 NWAT7 NNIXR DN 1DNX'Y,
"Inowa 7NN TV IR N NN'Y 7900 7AWNn DNaN T 2V 7U9INNI DIN DRDXN IRWY
11X "R 2PN 72WON71 0N N'RWN NN 7nwnn nNan' ,nu'7nna 'ro 9o ' 7y ,qona
NIN'OSN N'DINA YAP'N 1NKD N'0'ON N'MYNI NARD .N27INN Nw 7w N'o'on N'MwNn JiN2
NNAR PN 7Y9NY71 0'PNYT L1017 DKWY DN Munn DNan N0y 710 ren vl D
217'Y7 unn NIWA yapny nRnnpy 97 01 npiinn Nwa W N'0'9n N'MYNN N2 Il X

".NPI7NN NYI2 DA pnn

'‘mwna pun7 ax NN waa? Y'min (2015 ,35 7900 nanax DNI) un 11X NaNIX DN
NNARD 7Y WAT N, 7170N0 DAY DNIYED DNANKA 719'0 771D 20NN XY DA YR
JMIENn NYAR N7 077100 1XY IPNN NIYXARY ,NITIANN

D''70'70 D'YIAN |'RI 7AUNN DY DIIXYT D'RNNL 'Y WIN'W? DY IAN 'R .'7% ynna aionn e
W' D71 NID0N NI'7AIYINIPZ WD NINWA D771 2'NIN7 12D 770 [NNOD .NYMARD KW NINDY
AN APOONR W W pun 1IX'7 NI 7Y AN NNIAR? NRINN9 AfMYwnn ad'n TTIYY
7nwUNN NINd NX MYV JNX7 N'7570 NI9TY 0 'K '0190 P17 .(2019 ,nanax nNiv) ntanax
Jnwnin nwa 1N 17 9Ty KPR naKan

75 ,Net Metering 7w navnn nnn'™ anani nIMx210 NDAYnN 0RAYUNN DNENNY "WoONY vt
7277 |n1 X7 TV 7Rw DIN) 0712 7Y 0T 7271 N7 R TR 19010 17X Dpnn Yvay
(2019 ,n"ax oNid) (NWN? wn Tn? NIT7107 NN

N7 LP'NS N12] DI .NANINA OTIY [AT2,NIA2 DA NARNY DANIXR NMY7 0T .DAIRY AMNIX
wI9N 71X NN1DAI[ID'NN DD :D'ATPA DRARYNN 7Y 71X 'R .VIA730 n7un Y 77 anKa
my? 1>'NN 0N 2 0'N2AN WIon 7721 21 1y nn? nntnn "ot nyn” .onta 0fnaan

LANE o Th!

150 hitps://www.gov.il/he/Departments/policies/dec3859 2018

[noN2a |Iw1a 'ono Dy (I inn 19

140


https://www.gov.il/he/Departments/policies/dec3859_2018

n'n©017.20

startup nation central 7Imn n'a7Ix NYar DINN2 NNaNN 34 Nn'wn 'k N01 7.20.1

name tag_line sector funding_stage | product_stage | employees
INnEnSto Innovations in Energy Storage Cleantech Seed R&D "1-10"
IsraZion Nanomaterial and Colloid Products Cleantech Revenue Released "1-10"
Financed
UltraCharge Lithium-ion Battery Technology Industrial Technologies Public Released "1-10"
Battery Solution Battery Life Extension and Refurbishment Cleantech Revenue Released "1-10"
International Financed
Spheratec Photovoltaic Energy Production and Storage | Cleantech Revenue Released "1-10"
Technologies Financed
Enervibe Energy Harvesting Solutions Cleantech Pre-Seed R&D "1-10"
VoltaNano Nanotechnology-enhanced Lead-acid Industrial Technologies Established Released "51-200"
Batteries
StoreDot Organic Fast-charging Batteries Cleantech C+ Released "51-200"
H2 Energy Now Efficient Hydrogen Energy Storage System Cleantech Seed Beta "1-10"
NrgStorEdge Safe Energy Storage for Hydrogen-powered Cleantech Seed R&D "1-10"
Vehicles
TUBEX NRG Bionanotechnology Solution to Extend Cleantech Seed R&D "1-10"
Battery Life
EVChip Battery Control System Industrial Technologies Seed R&D "1-10"
Vollspark Smart Power Transformers for Regulating Cleantech Seed Beta "1-10"
Alternative Energy Input
Chakratec Kinetic Energy Storage Cleantech C+ Beta "11-50"
Electrig~Global Water-based Fuel Cleantech Revenue Alpha "11-50"
Financed
3DBattery Technology for 3D Batteries Industrial Technologies Seed R&D "1-10"
ETV Energy Lithium-ion Batteries for Electric Vehicles Cleantech Revenue Released "1-10"
Financed
Phinergy Metal € “Air Batteries to Extend Device Cleantech A Released "11-50"
Range
Kalisaya Portable Energy Generator with Folding Solar | Cleantech Revenue Released "1-10"
Panels Financed
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Nostromo Energy Ice-based Energy Storage System Cleantech Bootstrapped Beta "11-50"

BrightSource Solar Thermal Technology Cleantech C+ Released "51-200"

Industries

Mada Analytics Predictive Data Analytics for Optimizing Industrial Technologies Seed Beta "1-10"
Energy Management

Augwind Compressed Air Solutions Cleantech Seed Alpha "1-10"

Electric Fuel Standard and Custom Batteries and Industrial Technologies Established Released "51-200"
Chargers

NRG Spring Energy Storage System Cleantech Seed R&D "1-10"

CrystalEn Single-crystal Diamond Production Industrial Technologies Seed R&D "1-10"

Semiconductor

AHG Energy Hybrid Solar Power Systems Cleantech Revenue Released "1-10"

Financed
Brenmiller Energy Thermal Energy Storage Cleantech Public Released "51-200"
BikeHive Charging System for Bicycles and Scooters Cleantech Pre-Seed Customer "1-10"
development

The Sustainable Self-sustained Villages Cleantech Bootstrapped R&D "11-50"

Group

M. Energy Dimethyl Ether-based Fuel Cell Cleantech Seed R&D "1-10"

Phoenician Energy Aluminum € “air Battery Technology for Cleantech Bootstrapped Alpha "1-10"
Marine Vessels

ThermoTerra Harnessing Energy from Humidity Fluctuation | Cleantech Bootstrapped R&D "1-10"

mPrest Monitoring and Control Software Software Applications B Released "201-500"
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ERC

Year Researcher Institute Title Budget

2013 Avner Technion Extremely Thin Absorbers for Solar Energy Conversion and Storage | 2 150 000 €
Rothschild

2013 David Weizmann Novel Hydrogen Storage System 150 000 €
MILSTEIN Inst

2014 Ron Milo Weizmann Analysis, Design and Experimental Evolution of Novel Carbon 1999 843 €

Inst Fixation Pathways

2016 Avner Technion Hydrogen production by membrane free chemical — electrochemical | 150 000 €
Rothschild systems

2018 Michal Weizmann Metal lons Dynamic Nuclear Polarization: Novel Route for Probing 1700 000 €
LESKES Inst Functional Materials with Sensitivity and Selectivity

Total 5

BIRD (It provides conditional grants of up to 50% of a project’s budget, up to 1 M$)
Only Israeli partner is mentioned

Year | Researcher Institute Title Budget

2012 | Bromine Compounds Ltd Company Hydrogen Bromine Regenerative Fuel Cells for Smart Grid BIRD
Energy Storage and Renewables Energy

2013 | EnStorage Company Next generation energy storage system for uninterrupted BIRD
supply Energy

2013 | Bromine Compunds Ltd. Company Hydrogen-Halogen Regenerative Fuel Cells for Smart Grid
and Renewable Energy Storage

2014 | EnStorage Israel Ltd. Company Next Generation Energy Storage System

2014 | Rafael Advanced Defense Systems Company Turn-Key Energy Center

Ltd.

2016 | Technion Company Development of lower cost catalysts for energy storage and BIRD
energy generation devices used to level intermittent Energy
renewable sources or for back-up applications.

2017 | Brenmiller Energy Ltd Company High Temperature Storage Based CHP System

2017 | Terragenic Ltd. Company Safe Hydrogen Transport and Storage System

Total 8
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BSF (~ 60-200,000 $) - 38 projects, too long to bring here but can be done if requested.
ISF (~ 300,000 NIS per year for 4 years)

2006 72X T | BIU NNIQA NA0IX NID'OY NI7YA NIYV] NIZ710 112y 0'YWTN 00N D'IAN NIMDSI 7N
701N oM N2 poonl
2015 72X N7 | BIU NN 7W Nnnl NNfax nnun DN Y n'n-IR n'nhNuE'R
2017 nnw' 78X | TAU 1PNNY7 NIMDNVRZR NRIDNIENIANA [I'9'X ,NTVY'0 :DND SP2 2 NDNN MIVK 7Y NI7'R
N'20IX DINNENNAR
Total 54
D'7XY' O'R'¥NN 7V 0'V1VSY7 NIYZA :a NS0 7.20.3
Title Publication | Inventor(s) Applicant(s) Application | app App
number number auth year
ENERGY STORAGE APPARATUS US2017317522 | BONEH RAFAEL [IL] NOVA LUMOS LTD [IL] US2017155833 | US 2017
(A1) MAROM NIR [IL] 58
VORTMAN DAVID [IL]
NITZANI NIR [IL]
Hydraulic Based Efficient Renewable Energy | US2017279303 | BAUER ABRAHAM [IL] NRG SPRING LTD [IL] US2017156194 | US 2017
Storage And Regeneration System (A1) WEISS YONA [IL] 75
FRUEHLING YORAM [IL]
Method for Liquid Air and Gas Energy US2019063265 | SINATOV STANISLAV [IL] SINATOV STANISLAV [IL] US2018161098 | US 2018
Storage (A1) NEWPOLYGEN TECH LTD [IL] 84
PUMPED STORAGE POWER STATION W0201920756 | FRIDRICH RAN [IL] ELLOMAY CAPITAL LTD [IL] W02019IL5030 | WO 2019
WITH ULTRA-CAPACITOR ARRAY 4 (A1) 9
Retrofit wireless solar charger apparatus and | US10153657 KOIFMAN DAVID [IL] KOIFMAN DAVID [IL] US2018159139 | US 2018
methods (B1) 62
SOLAR LIGHT WITH WIND TURBINE US2018003353 | IZRADEL LAZAR [IL] IZRADEL LAZAR [IL] US2016151962 | US 2016
GENERATOR (A1) 90
STORED ENERGY SYSTEM EP3155254 MESINGER JESHOA [IL] MESINGER JESHOA [IL] EP2015075430 | EP 2015
(A2) 0
SYSTEM AND METHOD FOR US2019137574 | NITZANINIR [IL] NOVA LUMOS LTD [IL] US2018162031 | US 2018
PROLONGING BATTERY LIFE IN SOLAR- | (A1) VORTMAN DAVID [IL] 26
POWERED POWER STATIONS MAROM NIR [IL]
BONEH RAFAEL [IL]
UNDERWATER ENERGY STORAGE US2019276229 | ELAZARI-VOLCANI RON [IL] AROTHRON LTD [IL] US2019164203 | US 2019
SYSTEM AND POWER STATION (A1) 46
POWERED THEREWITH

:(IPC) mix72'an 0'uavon airo Mvon NX NX N771 wio'nn nn'7'xw . EPO -n 7w Espacenet xin naiman 1ipn
Applicant="[IL]" AND IPC=( B60L53/00 OR B60L53/50 OR B60L53/51 OR B60L53/52 OR B60L53/53 OR B60L53/54 OR B60L53/55 OR B60L53/56 OR B60L53/80 OR
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FO3B13/06 OR F03B13/145 OR F24S20/00 OR H02J15/00 OR H02J3/28 OR H02J15/00 OR HO1M10/659 OR H02S40/38 OR Y02E10/34 OR Y02E10/46 OR Y02E10/56 OR

Y02E10/76)


https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20171102&CC=US&NR=2017317522A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20171102&CC=US&NR=2017317522A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20170928&CC=US&NR=2017279303A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20170928&CC=US&NR=2017279303A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20190228&CC=US&NR=2019063265A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20190228&CC=US&NR=2019063265A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20191031&CC=WO&NR=2019207564A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20191031&CC=WO&NR=2019207564A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20181211&CC=US&NR=10153657B1&KC=B1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20181211&CC=US&NR=10153657B1&KC=B1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20180104&CC=US&NR=2018003353A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20180104&CC=US&NR=2018003353A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20170419&CC=EP&NR=3155254A2&KC=A2
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20170419&CC=EP&NR=3155254A2&KC=A2
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20190509&CC=US&NR=2019137574A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20190509&CC=US&NR=2019137574A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20190912&CC=US&NR=2019276229A1&KC=A1
https://worldwide.espacenet.com/publicationDetails/biblio?adjacent=true&locale=en_EP&FT=D&date=20190912&CC=US&NR=2019276229A1&KC=A1
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7nwUnn 17 w191 NIy niv'n ,Nintua L,(N1na/Qma nnn) waT 7awn NNn ,0%200 NNAvn NI md
TIX 0" 7wn% ,N9N'RA .01 NINN' N7V IR NP XD DYYP-NN DY) YW Nnavn LTIVl
7nwn NNayvn? D'OR'N9N DN W'Y .NIna NN 7Nwnn NNAvn DNINYY DX NMIvAwn 2'nn?
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Cross- :n2171120N DINNA NI DTYN KINETA IR D927 WAIT K7W XN MORIRT 720 NN N
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7¢ NNN2 7nwn 't NNavn? '00Tvo i p-NN 720 Nirn'? 190 ar 721 .(pipeline) Nirxin 1710 Nk
07 N NIYRD TITA NIYEN? AN vin 7ax apitnn nind vt ’in 200kV -n nino
Synergy nian x'n n'7xwr nnan? nnait .(Commission of Wisconsin, 2017; Elprocus, 2019)
AN NN n¥on Mwnw v nnant XLPE aion o725 7710 ,0'mwn 072 nzoon Cables™®
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.(Marian et al., 2017) WTwn X 7awn DAy 7w Ni%aan nine 0'*7in-7y 071047 ,p 7w e
SS9 TINKRD T 7Y XWIA D'OP'ND AI¥PNA D'RVANN 0''7IN-2V 072 YW 1R NN

-7Y¥ TIY2 .NNI22 NNI015N0A DMATR 0'YIN-7Y DNNIN 7Y D'001IAN MYNN NWNY7 0'D'7In-7y 0710
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2N N1ANIR NIND AYWNTY [1'DN ,N'ON' NI2IND NIV N7Y5N7 0RNAIL 7711 [72N NIYXNRA 1777

.(Pan European Networks, 2018)

MW 2 va Dn7w IT'wn N ,0%1v2 7Y 1D'71M 01720 NIVXAND 7wNn NNV 0'0'NS 190N DiY!
NYN 12'NY NIATE NINYR 79N TRR 0N TV D0 NIRN |2 Y1 DD1IRE,(VXi-nan) 40-200
N1 XIN NMIRTIA DY 112N NAWNYT? NN9NN XWN (1911 AXNIR ,N'0INL,['0) N'ONA NMIX71 7nwn
NN97 X'N 178 NINTIA IMP'YN N10VAN .0'DINR 0'7NNNY 7aWn NNayvn? ov*'mwn 0'Y7m-7v nd7In
[271 DIMAI7ZRI NWINI *7200 NIF [V NID™MIN-7Y 720 7w ANNN \NNY 11PN ,0N1a1 NITRA NIDY2IN-7Y
[TAIX 7w D'7NIN7 ND7IN7 NI 7R'™YI019 W' NIDY7IN-7Y 2207 ANk NdIN1 N'NITRN NOTINN NI7Y

.(Yamaguchi et al., 2018) 711 nnna 0N wnNWn? TWOKRI 0107 DN ,)1N1 NANIX

Yw wim'wn nx o7 nnaa (Karlsruhe Institute of Technology'®) KIT atazinoun [1pna
7nUNN YA 112V 0NYP DY 'WYORA 0'71'%1017 W 7107 D20 NIDY7IN-7un 1100
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X ndwnn ,CO2 ¥NN-IT [AND 7w N0™MD NINDY [ININ NIXK DNNAN TWKRD .YXINN NI 17 DAT 7Y

(Tomita et al., 2017) n'71va nawa ax¥nN-IT (NS 7w 10 3.6 x 10° 7w nnnon
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nyximnn nnmynw axN GIR 7w apnn .mY71vn 0™%in-7yn 07200 PIY DX T2 DNPNN 190N
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N'VIN7X N1'YLVY? NNAN Nn'wN - 'k 01 8.13.1

name Tag line homepage foun | sector Funding stage | Product stage | employ
ded ees

Logic Point Cell Phone Charging https://logicpoint.co.il/len/home/ | 2016 | Consumer Bootstrapped Released "1-10"
Stations for Businesses Electronics

ElectReon Wireless Electric Power https://www.electreon.com 2013 | Industrial Public Alpha "1-10"
System for Public Technologies
Transportation

Humavox Wireless Charging for http://www.humavox.com 2010 | Consumer C+ Released "11-50"
Wearable and IoT Devices Electronics

Wi-Charge Automatic Wireless http://www.wi-charge.com 2010 | Consumer A Beta "11-50"
Charging Electronics

Powermat Wireless Charging for https://www.powermat.com 2006 | Consumer C+ Released "51-200"

Technologies | Public Spaces Electronics

ESTI Android Case for iPhones http://www.esti.me 2016 | Consumer Bootstrapped Beta "1-10"

Electronics
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BIRD (It provides conditional grants of up to 50% of a project’s budget, up to 1M $). Only Israeli partners are mentioned

2013 | Bromine Company | Hydrogen-Halogen Regenerative Fuel Cells for
Compunds Ltd. Smart Grid and Renewable Energy Storage
2017 | Terragenic Ltd. Company | Safe Hydrogen Transport and Storage System
GIF
2013 | Leshem Amir BIU Resource allocation techniques for future wireless

communication networks

ISF

2013 | Mordechay BGU Catalytic Conversion of CO2 and Hydrogen to Liquid
Herskowitz Fuels

Miron Landau
2013 | David Milstein Weizmann | Novel approaches for hydrogen storage based on
hydrogenation-dehydrogenation reactions
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(underground power cable HO2G 9/0 OR superconductor cable HO1B12 OR wireless power H02J 50 OR Hydrogen Transmission and

Distribution HO1M 8/22 ,C25B 1/02).

Title Pub | Inventor(s) Applicant(s | app
year ) auth
SYSTEM AND METHOD FOR CHEMICAL POTENTIAL ENERGY PRODUCTION 2011 | KARNI JACOB:£,[IL]; FERDIMAN GIDONa€|[IL]; ALIOSHIN YEDARES & | US
YURY2€|[IL] DEV
SILICON-AIR BATTERIES 2011 | EIN-ELI YAIRA€,[IL]; MACDONALD DIGBY DONALD:€,[US] EIN-ELI YAIR | US
POROUS CLUSTERS OF SILVER POWDER COMPRISING ZIRCONIUM OXIDE FOR 2012 | KHASIN ERNST2£,[US]; ZABAN ARIEX€,[US] KHASIN us
USE IN GAS DIFFUSION ELECTRODES, AND METHODS OF PRODUCTION ERNST
THEREOF
POROUS CLUSTERS OF SILVER POWDER PROMOTED BY ZIRCONIUM OXIDE FOR | 2012 | KHASIN ERNSTa€,[IL]; ZABAN ARIEX€|[IL] KHASIN us
USE AS A CATALYST IN GAS DIFFUSION ELECTRODES, AND METHOD FOR THE ERNST
PRODUCTION THEREOF
SILICON-AIR BATTERIES 2012 | EIN-ELI YAIRA€[IL]; MACDONALD DIGBY DONALD:€,[US] EIN-ELI YAIR | US
ELECTROLYTE SYSTEM FOR METAL-AIR BATTERIES AND METHODS OF USE 2013 | KHASIN ERNST€,[IL] KHASIN us
THEREOF ERNST
DIRECT LIQUID FUEL CELL HAVING AMMONIA BORANE, HYDRAZINE, 2013 | PATOLSKY FERNANDO:£,[IL]; FILANOVSKY BORIS€|[IL]; PATOLSKY us
DERIVATIVES THEREOF OR/AND MIXTURES THEREOF AS FUEL GRANOT ERANA€E|[IL]; PRESMAN IGOR€|[IL]; KURAS ILIAXE[IL]; FERNANDO
OSIROFF RICARDO£[IL]; SHAPIRA OPHERA€|[IL]
PROCESS OF PREPARING GRIGNARD REAGENT 2014 | EIN-ELI YAIRA€|[IL]; LUDER DANIELA€,[IL]; KRAYTSBERG TECHNION us
ALEXANDERA€,[IL] RES & DEV
FOUNDATIO
N
HIGH TEMPERATURE SUPERCONDUCTIVE FILMS AND METHODS OF MAKING 2014 | DEUTSCHER GUY2€[IL]; AZOULAY MISHAELX€|[IL]; ALMOG UNIV us
THEM BOAZiE[IL] RAMOT
Use of Ammonia as Source of Hydrogen Fuel and as a Getter for Air-CO2 in Alkaline 2014 | PAGE MILESa€[IL]; DEKEL DARIOa€[IL]; GOTTESFELD CELLERA us
Membrane Fuel Cells ZIVa€|[IL]; GOTTESFELD SHIMSHON)€,[US] INC
PROCESSES FOR PREPARING N-ETHYL-2-METHYLPYRIDINIUM BROMIDE AND N- | 2014 | BEN-DAVID IRIS€,[IL]; MIASKOVSKI GERSHON:E|[IL]; BROMINE us
ETHYL-3-METHYLPYRIDINIUM BROMIDE KOMPANIETS IGORi€|[IL] COMPOUND
SLTD
Superconducting Levitation Surfaces 2014 | SARAF AMIRa€|[IL]; ALMOG BOAZi€[IL] QUANTUM us
EXPERIENC
ELTD
ADJUSTABLE INDUCTIVE POWER TRANSMISSION PLATFORM 2014 | AZANCOT YOSSI€,[IL]; BEN-SHALOM AMIR»€,[IL]; ROFE POWERMAT | US
ARIK»€,[IL]; GREENWALD OOLAX€,[IL]; LEIBOVITZ TECHNOLO
ALFRED:€][IL]; OZ AMIaE[IL] GIES LTD
SYSTEM AND METHOD FOR REGULATING INDUCTIVE POWER TRANSMISSION 2014 | MACH ELIESERA€][IL]; ROFE ARIKA€[IL]; GREENWALD POWERMAT | US
OOLAx€[IL]; RAVEH GUY2€[IL] TECHNOLO
GIES LTD
METHODS AND APPARATUS OF ELECTROCHEMICAL PRODUCTION OF CARBON 2015 | LUBOMIRSKY IGORJ€|[IL]; KAPLAN VALERY2€|[IL] YEDARES & | US
MONOXIDE, AND USES THEREOF DEV
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EMBEDDED INTERFACE FOR WIRELESS POWER TRANSFER TO ELECTRICAL 2015 | OZANA CHARLIEX€[IL]; BEN HANOCH RACHELE[IL];, SADAN POWERMAT | US
DEVICES DUSCHACK EINAVi€|[IL]; AZANCOT YOSSI€|[IL]; BEN-SHALOM | TECHNOLO
AMIRA€[IL]; GREENWALD OOLAs€[IL]; ROFE ARIKA€[IL]; LEI- GIESLTD
BOVITZ ALFRED:€/[IL]; RHODES DOVA€[IL]; MEYUHAS
NOAM€E[IL]
SYSTEM AND METHOD FOR INCREASING OPERATIONAL RANGE OF INDUCTIVE | 2015 | KDOSHIM MOTI:€[IL]; ASHERY MOTI:€[IL]; MACH KDOSHIM us
POWER TRANSMISSION ELIESER:€[IL]; GREENWALD OOLAs€[IL]; COHEN-OGEN MOTI
ITAMAREIL]
SYSTEMS AND METHODS FOR SMART WIRELESS CHARGING 2015 | PRIEV AVI APRIEV€[IL]; POGORELIK OLEGE[IL]; PORAT PRIEV AVI us
SHAHAREIL]; NAYSHTUT ALEXa€[IL] APRIEV
SYSTEMS AND METHODS FOR MANAGING A DISTRIBUTED WIRELESS POWER 2016 | ALPERIN EDUARDOE[IL]; KOREN YUVALE[IL], OZ AMGE[IL];, | POWERMAT | US
TRANSFER NETWORK FOR ELECTRICAL DEVICES REUVENI NADAV:€,[IL]; BEN HANOCH RACHEL2€[IL]; TECHNOLO
PODKAMIEN IANAE[IL]; SHERMAN ITAY2€]IL] GIES LTD
REMOTELY POWERED SENSORY IMPLANT 2016 | GOLDSHTEIN OREN:€[IL]; DAFFAN AHARON:€[IL]; WINSHTEIN | VECTORIOU | US
RONNY:2€/[IL] S MEDICAL
TECHNOLO
GIES LTD
APPARATUS, SYSTEM AND METHOD OF MULTIPLE DEVICE WIRELESS POWER 2016 | PORAT SHAHAR2E[IL]; NGYUEN DON Jx€[US]; MATOS GARY PORAT us
TRANSFER N2€[US]; GREEN EVAN Ri€[US]; REA ADAM Di€,[US] SHAHAR
EFFICIENCY MONITOR FOR INDUCTIVE POWER TRANSMISSION 2016 | RAVEH GUY€[IL]; ROFE ARIK:€[IL], GREENWALD OOLAX€[IL], | POWERMAT | US
BEN SHALOM AMIR3€[IL]; MACH ELIESER€[IL]; GLUZMAN TECHNOLO
ILYA€[IL]; MUSHKOVICH OZ3€]IL] GIES LTD
WIRELESS POWER RECEIVER AND HOST CONTROL INTERFACE THEREOF 2016 | MACH ELIESERA€[IL], MOSHKOVICH OZx€[IL]; SHEMAN POWERMAT | US
ITAY2€[IL] TECHNOLO
GIES LTD
SYSTEM AND METHOD FOR TRIGGERING POWER TRANSFER ACROSS AN 2016 | BEN-SHALOM AMIR:€[IL]; GREENWALD OOLAA€[IL]; ROFE POWERMAT | US
INDUCTIVE POWER COUPLING AND NON RESONANT TRANSMISSION ARIK:€[IL]; MOTI ASHERIE|IL]; MACH ELIESERE[IL]; TECH LTD
MOSHKOVICH OZx€,[IL]; RAVEH GUY2€][IL]
CATALYTIC FORMATION OF CARBON MONOXIDE (CO) AND HYDROGEN (H2) 2016 | NEUMANN RONNY2€[IL]; SARMA BIDYUT-BIKASHA€ [IL] YEDARES & | US
FROM BIOMASS DEV
INDUCTIVE POWER OUTLET LOCATOR 2016 | AZANCOT YOSSI€[IL]; GREENWALD OOLA€ [IL]; BEN- POWERMAT | US
SHALOM AMIR€E [IL]; ROFE ARIKa€[IL] TECH LTD
SYSTEM AND METHODS OF CENTRALLY MANAGING A WIRELESS POWER 2016 | BEN HANOCH RACHELXE[IL]; PODKAMIEN IANA€IL]; KIESEL POWERMAT | US
OUTLET FOR POWERING ELECTRICAL DEVICES AMIT2€[IL]; SALHUV AMIRX€[IL]; KOREN YUVALXE[IL; RAVEH | TECHLTD
GUY2€[IL]; OZ AMI€[IL]; GREENWALD OOLAs€[IL]; GLUZMAN
ILYAX€[IL]; MACH ELIESERs€IL]
SENSOR AND METHOD FOR FOREIGN OBJECT DETECTION IN INDUCTION 2016 | FILIPPENKO ALEXANDERZ€[US]; KOCHER MARKA€ [US] SCHNEIDER | US
ELECTRIC CHARGER ELECTRIC
USA INC
SYSTEM AND METHOD FOR SELECTING POWER TRANSMITTERS ACROSS A 2016 | PODKAMIEN IANXE[IL]; SALHUV AMIRA€[IL] PODKAMIEN | US
WIRELESS POWER COUPLING IAN
EFFICIENT AND ROBUST WIRELESS ENERGY TRANSFER 2016 | SILBERBERG YARON:€ [IL];, SUCHOWSKI HAIMA€EIL]; VITANOV | YEDARES & | US
NIKOLAY Va€[IL]; RANGELOV ANDON As€[IL] DEV
INDUCTIVE CHARGING 2016 | ANTTILA SAMRE,[FI]; BYMAN VILLEA€ [FI] POWERMAT | US
TECH LTD
WIRELESS POWER TRANSMISSION 2016 | GLUZMAN ILYA[IL];, MACH ELIESER:€[IL] POWERMAT | US
TECH LTD
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WIRELESS POWER TRANSMISSION SYSTEM AND METHOD CONTROLLED VIA 2016 | MACH ELIESER€][IL]; MOSHKOVICH OZa€,[IL]; KOREN POWERMAT | US
DIGITAL MESSAGES YUVALIE[IL]; RAVEH GUY2a€[IL]; SHERMAN ITAYa€ [IL]; TECHLTD
GREENWALD OOLAX€|[IL]; ROFE ARIKXE|[IL]; PODKAMIEN
IANA€[IL]
METHOD AND SYSTEM FOR MANAGING WIRELESS POWER TRANSFER FOR 2016 | ALPERIN EDUARDOAE[IL]; KANTOR AYA€[IL]; PODKAMIEN ALPERIN us
ELECTRICAL DEVICES IANA€[IL] EDUARDO
SYSTEM AND METHOD FOR RESPONDING TO ACTIVATION OF OVER VOLTAGE 2016 | MACH ELIESER»£,[IL]; MOSHKOVICH OZi€[IL]; PODKAMIEN POWERMAT | US
PROTECTION MECHANISMS DURING WIRELESS POWER TRANSFER IANAE[IL]; RAVEH GUYa€[IL]; KOREN YUVALJ€E|[IL]; TECHLTD
GREENWALD OOLAX€|[IL]; GLUZMAN ILYAXE[IL]
SYSTEM AND METHODS FOR SENSOR BASED COIL MONITORING OF A 2016 | GLUZMAN ILYAs€,[IL]; MACH ELIESER€][IL]; MOSHKOVICH POWERMAT | US
WIRELESS POWER RECEIVER OZx€][IL]; GREENWALD OOLAX€[IL]; RAVEH GUYa€|[IL]; TECHLTD
KDOSHIM MOTIE[IL]; SALHUV AMIRX€E[IL]
WIRELESS POWER OUTLET AND METHOD OF TRANSFERRING POWER THEREBY | 2016 | MACH ELIESERA€][IL]; MOSHKOVICH OZ3€][IL]; GLUZMAN POWERMAT | US
ILYAXE[IL]; GREENWALD OOLAX€[IL]; RAVEH GUYa€|[IL] TECHLTD
SYSTEM AND METHOD FOR PROVIDING WIRELESS POWER TRANSFER 2017 | RAAB YOELa€|[IL]; RAINES MOSHEX€,[IL]; HAMISHA POWERMAT | US
FUNCTIONALITY TO AN ELECTRICAL DEVICE CHARLEA€|[IL]; SHERMAN ITAIRE,[IL]; SHRAGA ROTEMag|[IL]; TECHLTD
NUDELMAN ARYEA€][IL]; BRAHA ILANa€[IL]; OZANA
CHARLIEA€,[IL]
A Wireless Charging Device and Methods of Use 2017 | MANOVA-ELSSIBONY ASAFa€][IL] HUMAVOX us
LTD
IMPLANT HOLDER AND SUTURE GUIDE 2017 | MASHIACH ADIa€|[IL] MASHIACH us
ADI
SPATIALLY DISTRIBUTED LASER RESONATOR 2017 | DELLA-PERGOLA REFAELA€[IL]; ALPERT ORTALA€E[IL]; WI-CHARGE | US
NAHMIAS OMERi£€,[IL]; VAISLEIB VICTORAE,[IL] LTD
METHODS AND APPARATUS FOR COLLOCATING ELECTROMAGNETIC COILS AND | 2017 | ROSENFELD JONATHAN:E,[IL] VAYYAR us
ELECTRONIC CIRCUITS IMAGING
LTD
UNIFIED INDUCTIVE DIGITAL PROTOCOL 2017 | MACH ELIESERA€][IL]; KOREN YUVALa€[IL]; RAVEH GUY2€|[IL]; POWERMAT | US
MOSHKOVICH OZa€[IL] TECHLTD
COPLANAR WIRELESS ENERGY TRANSFER 2017 | ZILBERSHLAG MICHAELA€][IL]; NAVEH NERI€E[IL] LEVITICUS us
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Trend Effect on Photonic Integrated Circuits
Demand for high speed data transmission with Negative effect om existing technologies such as
reduced cost of procurement and manufacturing copper interconnects and optical fiber, with

greater emphasis on silicon photonics-based data
transmission technologies

Reduced power consumption and higher Increased use of PICs in solid stage light source
efficiency of photonic integrated circuits such as LED lamps
Next generation system integration using silicon It is expected that in coming years, passive and
photonics active devices will be integrated hybrid and

monolithic integration respectively on silicon
interposers and will be linked by optical wave
guides
Connectivity issue photonic integrated circuits Negative impact on the demand for photonic
integrated circuits where there is lack of technical
expertise, due to complexity of the structures of
PICs
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and fibers Microscopy, optical communication and cryptography, Opto genetics and biomedical
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1863711019 DINNA NN '72YNn NN'YA X NDO)

ERC
Year | Researcher Institute Title Budget
2015 | Avinoam Zadok BIU Light and sound waves in silicon and 1496 944 €
nonlinear glass waveguides
2015 | Ofer Firstenberg Weizmann | Quantum fluids of photons in optically 1500 000 €
Inst induced structures
2018 | Ulf LEONHARDT | Weizmann | On-chip optical communication with 150 000 €
Inst transformation optics
2014 | Uriel Levy HUJI Light-Vapour Interactions at the 1998 863 €
Nanoscale
2008 | Mordechai Segev | Technion Nonlinear Micro- and Nano-Photonics: 2100 000 €
nonlinear optics at the micrometer scale
and below
2017 | Mordechai Segev | Technion | Topological Insulator Laser 1864 000 €
2012 | Ulf Leonhardt Weizmann | Transformation optics: cloaking, perfect | 2 495 399 €
Inst imaging and horizons
2013 | Pablo Ernesto Weizmann | Guided Nanowires: From Growth 2063 872¢€
Joselevich Inst Mechanism to Self-Integrating
Fingermann Nanosystems

BIRD (It provides conditional grants of up to 50% of a project’s budget, up to 1 M $)
https://projectsdb.birdf.com/sectors

2005 | RED-C Optical Company | Integrated EDFA-ROADM Subsystem
Networks Ltd.
2019 | Israel Aerospace Company | Precision Agriculture Decision Support
Industries (IAl) System for Large Scale Areas Utilizing
Wide Area Hyper-Spectral Imager and
Fixed Wing Mobile UAV.
2005 | Gilat Satellite Company | Mobile Satellite TV for Cars
Networks Ltd.
2002 | GalayOr Networks | Company | ADI/GalayOr DVOA
2004 | Elbit Systems Ltd. | Company | Integrated Pipeline Access Security
System (I-PASS)
2002 | TeraOp Ltd. Company | IVOA — Integrated Variable Optical
Attenuator
2000 | Opgal Optronic Company | Uncooled Camera for Fire-Fighters and
Ind. Ltd. Predictive Maintenance
2006 | Dune Company | Metro Packet Processor (Code Name:

Semiconductor
Ltd.

“Timna”)

ANNQ DOIRINNN AZNAN 73VN 72 177101 NN {7aun 78I AN DYAEn DN DM'Yn 091N N701 :nfal7Iminn 188

("silicon photonics" OR "Photonic Integration” wio'nn N7 T 7y NNyl npmon .01IM ' D12V DAwn 751 ,'017n
OR "Photonic Integrated" OR "Integrated Photonics" OR "Photonic Integrations" OR "Semiconductor Lasers" OR
"Silicon Photonic" OR "Integrated Nanophotonic"))
IT N2'0N XD N901 K7W D'7ayn TIV W'Y DN NI'0NI7N DK NNKRYT [N X7 271 770N %N v'oin X7 nimpnn 77na
BIRD).7n1"ma (0"van1 n1'R IR N0 n7Kd IR ISF), nyun Tnima(
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https://projectsdb.birdf.com/sectors

BSF (only Israeli researcher mentioned)

2012 - 2018

2012 Levy Uriel TAU Advanced nanoscale silicon $157259
plasmonic active devices

GIF

2014 Ginzburg Pavel TAU Quantum Photonics in Nano-

structured Media
ISF

2006 - 2019

2019 Ido Kaminer Technion | Ultrashort-wavelength Light
Sources Based on Smith-
Purcell Nanophotonics

2019 Ido Kaminer Technion | Theoretical and experimental
exploration of radiation
manipulation by electron
interaction with nanophotonic
and 2D materials

2019 Tal Schwartz TAU Tailoring transport in organic
materials by strong coupling
with light

2019 Avinoam Zadok BIU Opto-mechanics of hybrid-
silicon photonic devices

2011 Guy Bartal Technion Focusing and imaging below
the diffraction limit using low
loss plasmonic metamaterials

2018 Guy Bartal Technion | Advanced Nonlinear
Nanophotonics

2016 Erez Hasman Technion | Spin-controlled functional
geometric phase
metasurfaces

2008 Uriel Levy HUJI Metamaterials in a ‘free space
optics on a chip” configuration
as a novel platform for
nanophotonic research

2017 Uriel Levy HUJI Nanophotonics for enhancing
multiphoton processes in chip
scale atomic vapors

2013 Uriel Levy HUJI Light matter interactions in

vapor on a chip platform
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D'7NY D'N'YNN 7Y D'VIVDYT NIYRA 12 NSD0)

Inventor(s) Applicant(s) Title ~ |Publication number ~ |Publication date |-T|Application number ~ |appyea -'
BAR HANANTJIL]; HECK JOHN[US]; FESHALI ABAR HANAN; HECK JOHN; FESHALI AVI; HYBRID INTEGRATION OF GROUP III-V SEMICONDUCTOR |US2014307997 (A1) 2014 US201113976913 2011
FELDESH RAN DEVICES ON SILICON

NA YUN-CHUNG NEIL[US]; SAADA SAADA YUVAL RE-ENTRANT MIRROR PHOTODETECTOR WITH US2014217537 (A1); US9099581 (B2) |2014 US201113996528 2011

YUVAL[IL]; KANG YIMIN[US] WAVEGUIDE MODE FOCUSING

LEVY SHMUEL[IL]; BADIHI AVNER[IL]; ROCK|MELLANOX TECHNOLOGIES LTD INTERCONNECTION BETWEEN SILICON PHOTONICS US2015010267 (A1) 2015 US201313935511 2013
DEVICES AND OPTICAL FIBERS

BADIHI AVNER[IL]; LEVY SHMUEL[IL]; ROCK|MELLANOX TECHNOLOGIES LTD POLYMER-BASED INTERCONNECTION BETWEEN SILICON |US2015010268 (A1) 2015 US201313935515 2013
PHOTONICS DEVICES AND OPTICAL FIBERS

SEGEV YEHONATANIIL]; REGELMAN DAN  [RAFAEL ADVANCED DEFENSE SYSTEMS A NOVEL MODE DIVISION MULTIPLEXING OPTICALLINK  |US2015372782 (A1); US9525508 (B2) |2015 US201314761458 2013

VADIMI[IL]

LEVY SHMUEL[IL]; BADIHI AVNER[IL]; ROCK|MELLANOX TECHNOLOGIES LTD INTERCONNECTION BETWEEN SILICON PHOTONICS DEVIC§W02015001429 (A1) 2015 W02014I1B60688 2014

PETRONIUS ISRAEL[IL]; MOR ZAFRIR[IL]; PRIMESENSE LTD INTEGRATED PHOTONICS MODULE FOR OPTICAL US2014211084 (A1); US9091413 (B2) |2014 US201414231764 2014

MARGALIT MORDEHAI[IL]; PESACH PROJECTION

BENNY[IL]; SHPUNT ALEXANDER([IL]

GOLDIN SHMUEL]IL] ORIEL SILICON PHOTONICS LTD PHOTONIC CRYSTAL WAVEGUIDE W02016035063 (A1) 2016 W02015IL50795 2015

NAZARATHY MOSHE[IL]; FISHER JONATHAN|TECHNION RES & DEV FOUNDATION MULTI-DEGREE-OF-FREEDOM STABILIZATION OF LARGE- |US2017192408 (A1) 2017 US201515314099 2015
SCALE PHOTONIC INTEGRATED CIRCUITS

BADIHI AVNER[IL]; ROCKMAN SYLVIE[IL]; |MELLANOX TECHNOLOGIES LTD SILICON PHOTONICS CONNECTOR US2016252687 (A1); US9804348 (B2) [2016 US201615149134 2016

MENTOVICH ELADIIL]

BADIHI AVNERJ[IL]; KAVDIEL YAARA[IL] MELLANOX TECHNOLOGIES LTD SILICON PHOTONICS CONNECTOR US10146009 (B2); US2016370544 (A1) [2016 US201615250999 2016

MENTOVICH ELADIIL]; KALIFA ITSHAKIIL]; |MELLANOX TECHNOLOGIES LTD PRINTED CIRCUIT BOARD ASSEMBLY WITH A PHOTONIC ~ |US10012809 (B2); US2017363823 (A1) [2017 US201615187109 2016

ROCKMAN SYLVIE[IL]; BADEHI PIERRE INTEGRATED CIRCUIT FOR AN ELECTRO-OPTICAL

AVNER[IL]; SANDOMIRSKY ANNA[IL]; INTERFACE

LANDMAN EVELYN[IL]

POULOPOULOS GIANNIS[GR]; MENTOVICH |[MELLANOX TECHNOLOGIES LTD METHOD AND APPARATUS FOR OPTICAL COUPLING OF OP|W02018002675 (A1) 2018 WO02016GR00029 2016

BOURSTEIN IDO[IL]; ROCKMAN SYLVIE[IL] [MELLANOX TECHNOLOGIES LTD Integrating Silicon Photonics and Laser Dies using Flip- US10295740 (B2); US2018011248 (A1) |2018 US201715633799 2017
Chip Technology

MENTOVICH ELAD[IL]; ROCKMAN MELLANOX TECHNOLOGIES LTD OPTICAL TESTING OF FK MODULATORS FOR SILICON US10394060 (B2); US2018335653 (A1) |2018 US201715597835 2017

SYLVIE[IL]; LEVYJACOB[US]; COHEN PHOTONICS APPLICATIONS

SHAI[IL]

ISRAEL ABRAHAM[IL]; TAHA HESHAMI[IL] TERAMOUNT LTD FIBER TO CHIP OPTICAL COUPLER US10481334 (B2); US2018045891 (A1) [2018 US201715797792 2017
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Organic Ceramic Polymeric Metallic Others
Waxes Alumina ABS (Acrylonitrile Aluminum Nanomaterials
Butadiene Styrene)
Living cells Mullite Polyamide (nylon) Tool steel Fibers, carbon
fiber, glass
fiber,
composites
Wood and paper Zirconia PLA (polylactic Titanium Resins, furan,
acid) melamine,
phenolic
Food staff Silicon carbide PEEK & PEKK Inconel Wood pulp
Bio-links: stem Silica (sand) Thermosetting Cobalt: chrome Aerogels
cells & tissues epoxies
Bone material: Plaster Hydrogels Copper Graphene
Beta-tri calcium
phosphate
Graphite PMMA Gold/platinum
Concrete Polycarbonate Hastelloy
Glass Polyphenylsulfone Tungsten
Clay ULTEM (PEI) Shape memory alloy
Ceramic (nano loaded epoxies) Stainless steel
Filled polymers
Polymer-coated metallic powders
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Name Major Properties Applications
Polylactic acid (PLA) Sustainable Medical devices
Biodegradable Hobbyists
Acrylonitrile butadiene styrene (ABS) Strength Consumer products
Other manufactured products
Polyvinyl alcohol (PVA) Water soluble Support structures for 3D-
Biodegradable printed objects
Polyamides (nylons) Strength Mechanical parts
Resilience
Abrasion resistance
Polycarbonate (PC) Strength Automotive
Impact resistance Aerospace
Medical devices
Polyetherimide (PEI) Strength Aerospace
Durability Medical devices

Chemical and heat resistance
Flame retardance (some types)

Others
Polyethylene terephthalate (PETS) Strength Phone cases

Impact resistance Wearable devices

Flexibility Robotics
Light weight Mechanical parts
High-impact polystyrene (HIPS) Soluble in limonene Support material

Polypropylene (PP) Strength Prototypes

Stiffness Consumer goods

Fatigue resistance
Temperature resistance
Chemical resistance
Smooth surface finish

Laboratory equipment
Automotive parts

Polyethylene (PE)

Sustainable
Recyclability

Low-cost manufactured goods

Polytetrafluoroethylene (PTFE)

Chemical resistance
Low coefficient of friction

“invisibility cloak”

Acetal (POM) Wear resistance Gears
Low coefficient of friction Bearings
Moving parts
Polyetheretherketone (PEEK) and other Stiffness Prototypes

members of polyaryletherketone (PEAK

group)

Temperature resistance
Chemical resistance
Wear resistance
Insulating properties

Machine parts
Medical devices

Light weight
Biocompatibility
Recyclability
Poly (methyl methacrylate) (PMMA) Strength Prototypes
Light weight Medical devices
Transparency Furniture
Biocompatibility Jewelry
Polyphenysulfone (PPSF or PPSU) Tensile strength Prototypes

Heat resistance
Chemical resistance

Automotive parts
Aerospace applications

Polyurethane Elasticity Medical devices
Abrasion resistance Customer fashion objects
Thermoplastic elastomer (TPE) Flexible Automotive parts
Elastic UV Household appliances

Medical supplies
Customer goods
Outdoor applications
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Sector Applications
Aerospace Aircraft production tooling
Aircraft parts
Mars rover parts
Unmanned aircraft

Architecture Architecture models
Automotive industry Prototypes

Custom motorcycle parts
Customer products Prototypes

Toys

Athletic shoes
Eyeglass frames

Jewelry
Art
Construction 3D-printed building materials
Education Industrial training equipment
Electronics Loudspeakers
Hobby, art and personal use Toys
Jewelry and other personal accessories
Art objects
Home repair parts
Medical and dental Surgical models
Prosthetics

Bone implants
Medical robotics
Contrast agent injection systems

Military and defense Prototypes
Replacement parts
Miscellaneous products Marine products
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[122 NXTAN719-1019 NIOCOIAN NIR'DLV .DIN 719'0 Niv¥nxa polymer-derived ceramic (PDC)
two-photon polymerisation -1 (DLP) *70'a*T 2k Tia'y iy ,n'nintan stereolithography (SL)
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An
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Ceramic type Remarks
Alumina silica Thermally and chemically resistant, relatively inexpensive, food-safe,
especially suitable for house décor items and tableware
Aluminum oxide Like alumina silica, but stronger and harder; also used for home décor
items and tableware and hobby items
Zirconium oxide Noted for its exceptional fracture toughness and strength, which make it

especially suitable for highly stressed mechanical components, as well as
for biomedical applications and prosthetics

Tricalcium phosphate | Used as a bone substitute due to its similarity to the mineral phase of
human bone and its biocompatibility
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Metal type Remarks
Stainless steel | Used when both the properteis of steel and resistance to corrosion are
required, such as for medical devices, food and chemical plant parts, and
motor vehicles
Titanium Highest strength-to-density ratio of any metalic element; highly resistant to
corrosion, biocompatible, and bioadhesive; applications include aerospace
and medical implants
Nockel alloys Heat and corrosion resistant; strong and suitable for subsequent heat
treatment and machining; used to make part components that operate under
severe thermal comditions and with a high-risk of oxidation
Superalloys Charachterized by high strength, hardness, temperture, corrosion resistance
and biocompabillity; used in medical devices, implants, dental prostheses and
high-temperture engineering applications
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Material type Remarks
Wax and wax-like materials Used to print patterns for lost-wax casting/investment casting
and mold-making applications, such as metalworking, dentistry
and jewelry
Graphene Extremely strong, electrically conductive, thermally and
chemically resistant material that is not yet used commercially
for 3D printing, but is expected to find applications by 2019 in
areas such as electronics
Bio-ink Potential applications in areas such as drug discovery,
cosmetic and personal care products testing, and tissue grafts
and implants
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Materials Advantages Disadvantages
Plastics Design flexibility Limited weathering resistance
Biodegradable in case of Flammable with high some
bioplastics generation
Durable Possibility of wrapping

Availability of colors

Metals Strong Low design flexibility
Malleable and ductile Costly

High weathering resistance
Corrosion resistance

Ceramics Strong but flexible Low detail
Availability of colors Rigid compare to other materials
Precious metals Strong but flexible Costly
High detail
Can be plated
Composites High mechanical strength Difficult to work with due to
Can be used for intricate design complicated interlocking
Good feature resolution assemblies and joints

Good surface finish
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Materials for 3D Printing

ERC - European Research Council — 1-3 M Euro for a 3-year grant

Year Researcher Institute Title Total
2019 Shulamit Technion Engineering Composite Tissues for 2375000
Levenberg Facial Reconstruction €
2017 Taleb BGU Hierarchical Inorganic Nanomaterials as | 150 000 €
Mokari Next Generation Catalysts and Filters
2018 Lior Technion Combining induced pluripotent stem 1988 750
GEPSTEIN cells, tissue engineering, optogenetic €
and chemogenetic concepts for the study
and treatment of atrial fibrillation
2018 Josue Technion Liquid Foam Therapy (LIFT) for Acute 150 000 €
Sznitman Respiratory Distress Syndrome (ARDS)
BSF
2016 Rudykh Technion Elastic Wave Propagation in Soft $32999
Stephan Materials: Analysis, Simulations, and
Experiments
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ISF- Israel Science Foundation (200-300,000 NIS a year, for 3 years grant)

Year (1991 — | Researcher Institute Title Total
2019)
2016 Daniel Cohn | HUJI 3D Printed Reverse Thermo-Responsive
Biomedical Architectures: From
Molecular Design to Performance
2018 Gershon Technion Volumetric Modeling: Design, Analysis,
Elber and Manufacturing
2019 Jacob Yasha | Technion Bio composite materials in design:
Grobman developing 3D printing methods for
fungal mycelium-based materials
2016 Eli Jerby TAU Localized Microwave-Heating (LMH)
Effects in Solids, Powders and Plasma —
A Paradigmatic View.
2009 Jacob Sagiv | Weizmann Contact Electrochemical Pattern
Rivka Maoz Generation: Bottom-Up Nanofabrication
Goes from Serial to Parallel
2015 Mark BGU Templated Organization of 1D
Schvartzman Nanostructures
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Title Application | Inventor(s) Applicants
Year
PCT
ANTIMICROBIAL COATING MATERIAL COMPRISING 2018 HANUKA EZRA [IL] IMI TAMI INSTITUTE FOR RES AND
NANOCRYSTALLINE CELLULOSE AND MAGNESIUM OXIDE ZOLKOV CHEN [IL] DEVELOPMENT LTD [IL]
AND METHOD OF PREPARATION THEREOF NEVO YUVAL [IL] MELODEA LTD [IL]
AZERAFF CLARITE JIL]
LASER-BASED DROPLET ARRAY JETTING OF HIGH 2019 ZENOU MICHAEL [GB] IO TECH GROUP LTD [GB]
VISCOUS MATERIALS GALAN ZIV [GB] ZENOU MICHAEL [IL]
MULTI-MATERIAL DISPENSING AND COATING SYSTEMS 2019 ZENOU MICHAEL [GB] IO TECH GROUP LTD [GB]
GILAN ZIV [GB] ZENOU MICHAEL [IL]
COMPOSITE COMPONENT FABRICATION USING INKJET 2017 FIMA SHARON [IL] NANO DIMENSION TECH LTD [IL]
PRINTING ELIMELECH HILA [IL] THE IP LAW FIRM OF GUY LEVILLC
[US]
FLOCCULATES OF METALLIC, GEOMETRICALLY DISCRETE | 2017 YEDIDYA LIOR [IL] NANO DIMENSION TECH LTD [IL]
NANOPARTICLES COMPOSITIONS AND METHODS OF THE IP LAW FIRM OF GUY LEVILLC
FORMING THE SAME [US]
INKJET PRINTING OF THREE-DIMENSIONAL CERAMIC 2019 ELIMELECH HILA [IL] NANO DIMENSION TECH LTD [IL]
PATTERN YEDIDYA LIOR [IL] THE IP LAW FIRM OF GUY LEVILLC
[US]
METHODS AND LIBRARIES FOR USE IN INKJET 2017 NANO DIMENSION TECH LTD [IL]
BIOPRINTING OF BIOSTRUCTURES THE IP LAW FIRM OF GUY LEVILLC
[US]
METALLIC, GEOMETRICALLY DISCRETE NANOPARTICLE 2016 NANO-DIMENSION TECH LTD [IL]
COMPOSITION AND METHODS OF FORMING THE SAME THE IP LAW FIRM OF GUY LEVILLC
[US]
USPTO
SUSPENSION POLYMERIZATION COMPOSITIONS, 2017 ELIMELECH HILA [IL] NANO DIMENSION TECH LTD [IL]
METHODS AND USES THEREOF NANO DIMENSION TECH LTD JIL]
STABLE DISPERSIONS OF MONOCRYSTALLINE 2017 DE LA VEGA FERNANDO [IL] | PV NANO CELL LTD [IL]

NANOMETRIC SILVER PARTICLES

SHTER BAR JOSHUA GANIT
[IL]

MELAMED SEMYON [IL]
GEVA REUVEN [IL]

LINK MOSHE [IL]
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Treatment of Polymeric Surfaces of Objects 2014 SHPIRO ZEEV [IL] POLYMERTAL LTD [IL]
BOLCHTIANSKI NATALIA JIL]
METHOD AND DEVICE FOR PRINTING ON HEATED 2019 KRITCHMAN ELIAHU M [IL] XJET LTD [IL]
SUBSTRATES GOTHAIT HANAN JIL]
ROZVAL YIGAL [IL]
DEBI MEIR [IL]
METHOD AND SYSTEM FOR APPLYING MATERIALS ON A 2018 DOVRAT MICHAEL [IL] XJET LTD [IL]
SUBSTRATE PELEG RAN ASHER [IL]
HADAR AMIR [IL]
GOTHAIT HANAN JIL]
TITANIUM INKS, METHODS OF MAKING AND USING THE 2016 BENICHOU AXEL [IL] XJET LTD [IL]
SAME TO MAKE TITANIUM ARTICLES RUHLE SVEN [IL]
AQUA TALI [IL]
ILPO
Nanocrystaline cellulose as absorbent and encapsulation 2016 MELODEALTD [IL]
material
Porous nanocrystalline cellulose structure 2016 YISSUM RES DEV CO OF HEBREW

UNIV JERUSALEM LTD [IL]
MELODEA LTD [IL]
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BCC Research. (2018). Advanced Materials for 3D Printing: Technologies and Global
Markets. Report Code: AVM101C.

Franchin, G., Wahl, L., Colombo, P. (2017). Direct ink writing of ceramic matrix composite
structures, Journal of the American Ceramic Society, 100(10), 4397—4401.
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NIA7IUN NIMNIVIX NIDYN? DFal NV™MY NDYN 11

(hm>onan nArlannn 11VpPoa)

nixmmni omanx ,nnnn' 11.1

2§ e ninnne 11.1.

2un) |nn 1212 70,2070 oiInna nipoly NIz nnan 550 Yyn ,Bernhart & Ernst, 2018 9%
.MNIVIXD 2O NNDNN NIANNN DINNA (XN

QION? *T2 N'M7' N7 NW'AL IX PNY VTN NIYNNWN 781 NNdN NNIANN XWID NIZOIVA NNANN
LJvniwn-niTa Lo L(infotainment) Vimar yTma niTpnnn nNann .0'wTh DN NNA7I VTN
. N'VOMAI7 NIXTM'VDIN DY K7 'Y 71In11 (DN 7101 7710) Ddn VI

2N DT DRIYY [P0 NKYT NIRX'™IL,'7RYN PIYA D'NIN'ON IR NIPTIR NIMIK72'2 nnan

- ADAS) Advanced driver-assistance 7 niainno NIMv7 NIYNTN NININNENDINN NOTIN NI7ID!
DINNAI 'XA¥N DINNA 2N *78W [1'01N 7V DP7n (ywra'? Niid' D' NNRIvIXK DO (systems
Jaron Nan

ANwn Ny NiTwo U NIYITAN N1dINN NINANY D2 112 0712 0'717an 2070 XY

NIV71IAN NIV7NNN 2 .NI'702 NNdNN NIANNA DINN2 DY D'YINA AYSTRN 78 nwnn
v TIAY XWN2 Takn Nnzn ,2017 arinm "nndn nniann? nmixk? non' Xkwina nwnnn nonn
NNIANNY MIX? 'MTPK 720 NN ,0'"NIvIX D217 0'101 ™0 Nnpn L, 2%(Avatar) miioix 1072
NINMS NI'YIIX NIA202 NI'0IAN NIRPN Y 7¢ Zninn 7210 Takn Dngn? X 717 ,nndn
NNONN MIANNN MINN 7702 NRWTNN NIWY ND'AN 0 NO1N 7w znnn ™1 '97 .(nTnNTIX)
73 7w n"w 't 57 7y 2018 nmawa ;nomnin *717on Y02 n"w 't 90 7y 2017 mawa nTny
2019 mw 7w lwxIN YN @ arm

1

28wy pnanx 11.1.2

AW orTIine DI'R 0ONELD71Y2 0'ATRNNN DRON IV 770 TTIMNN ON'R 0MANK DN D'RAN DNANKRD
(Awnna Ix1) D'NAM DY NRIFKY YXA7 W' 7RWY7 0MIY9IND DPANKD DX KIXN? Nan 7y

:(connected) ninainn ninpn

95% %w 3G 10 ; EE n1oj70'01KR1 2070 MDA NITIDY :D"AI711D0 DNANKN

(7N 7wn%) N'IIN NV DTS NIN'Y 1AV N90IN D7WY7 DDINY D'WIRD IIY'Y :DTIDIX DNANX
(nTI2Y niIx'xn

NIMYI (NIXN DY N7¥0 NIND 7w n'onivik ntn) E-Call 120 niwAT Inth :01v'71a1 panx
yT'n nrrons

(OBDII) On board diagnosis nniy? (OTA) Over the Air 011>Ty "'nNa N :0"5"%5 DMNANKX
VAP 9Yn NNy? ¥in'y-1o |ini nivn ,

NIMNIVIX NIMIDN

;(w"p 50-2 75% “vn) Operating Driving Domain (ODD)-n 7w "10'20 NnT'n :0"a171150 D"MANX
A4G/5G nwn 1o

MYV N2 72V N7 YTN 2072 AIN17 11D N90IN D7WY 021NN D'WIND 1YY JD'™IDIX DNANXN
VATV NIN'UAN "WYX TN :D™MI0Y7IAN DNANX

202 https://innovationisrael.org.il/events/3892
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N1 DY NN DIENIMN MIYPEN Don? 1) "wmnn jonn"n o'nin 0% DMNaAnx e
(Total Cost of Ownership-TCO) 771> ni7ya 'nn ;(Q2avn IX N1'DN L,NINAN NITIRA L7 AXINNI
HTin

nixnn 11.1.3

SR 7w ninnonnl NNNM 2% DINNA 0'NRIMN DY NIRIRY YX¥AY7 220 nix?nn niyn? |na X7
DN nnwn 11.1.4

(018N 2-3 UNINY) AR

[1'1202 NIMNIVIX NIDYAY NP7NNN =TI NIy '91N9/0"1 1T 9N e
72'0 NNVAKRYT NN TN WX - ,0N' "X 'DIND

[I"1D0N ,AUNNN 'YTNAT NP7NAN -|"0YRINL "9 '9N9 e

|1"120N - N'NA20I N'NNTR NOTINT NV7IRPON -|LO'W DOI' 'DIND

:(0nNIn 2-3 nURINY) ATYYNAN 078019 01NN

Fleetonomy -"0wina NIN'2/0NIT 7KW e
otonomo -a171 |2

autofleet /Gett anaar'x i o

Jungo Connectivity -0017n 191X
Galooli — 'poT'¥7m MMn'x /1"ow1a'T n
Drone Master - 177 N0

vy 11.2

n'wion v .("Stand alone") [T2%7 NIV AWK NPV KIXAY? [N X7 0ynd M Y NWINnNn 071y
nRWwN" IX N N7 NN 7Y 72T IR 291 12T 7w 19102 AN DI DNNIDAY N>yn 7D vynow
(Luzeaux & Ruault, 2013) ("System of systems") "nidwn 7w

ninwn ,0awen ninw LRFID ,TCP/IP 120 niiw nifiz7imua win'y NIy [0 NNIpn Nidwwn
(Kusek, [0 nnwipn nidayn 7w nixivan nirxp'7oxn 'in embedded aiwnn ,niM%170 ninw ,nirma
:2018)

e security — surveillance, alarms, object/human tracking, etc.;

e transportation — fleet management, toll payment, road safety, smart transport in the
city;

e e-Health — remote patient monitoring, Mobile Health, telecare;

¢ manufacturing (Industry 4.0) — production monitoring and automation;

o utilities — metering oil, water, electricity or heat, garbage tracking;

e industrial supply and provisioning — supply and distribution monitoring (storage
management), vending machines;

o facility management — informatisation and automation of various home, building, or part
of city resource management;

e precision agriculture — sensing air, soil or plant, smart irrigation systems, disease
detection.

19X DT 190nI ,0Ma1INN DX pnn TR 5.8-> n7va irnt 2020 mv 1o Ty NTIN 11072 *NaN
loT-based smart) "loT nooian nn>n n21a0" Nma o'wnnwnn ' .(Goasduff, 2019) 21ma71 'wnin?
NIDIYNA N'IN D220 IXNY? YT (environments
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NITIR1 'MYN TNYA NIFIDXN NIFINNSNNIL,ND TV [0T Nooiann N2'aon NINNSNN NX NA'YA NXAN 17200
.data-n1 (Programmability viewpoint) nin>nn nirnwsx :nrrnmiynwn van

2019 ,Taivalsaari & Mikkonen 947 loT ni>ayn 7w a1y ninnona :30 n7av
year Data viewpoint Programmability viewpoint
Data acquisition on a massive scale Most serious computation performed
Monitoring, tracking, routing, in the cloud
command and control and mining for Device support for basic actuation
trends and behaviors only; actuation implemented mostly
Cloud-centric data analytics, natively using devise- or
including both real time and offline manufacturer-specific, proprietary
analytics. APls or apps
2015 A focus on data visualization and Device- or manufacturer-specific
simple "It this Then That (IFTTT) device control application available
alerts in apps stores
Open source technologies available Visual notation (for example node-
and widely used for implementing RED) emerging for implementing
data acquisition and analytics device control more portably
features Standards emerging, but not widely
adopted.
Edge computing APIs and Edge computing capabilities and
mechanisms leverages extensively APIs available for provisioning
in data processing and analytics; computing flexibility between the
more intelligent filtering and cloud and edge services.
denoising of uploaded data More advanced actuation
Increasingly autonomous operation capabilities; standardized actuation
2020 (Edge of data acquisition and analytiqs APls
loT Era) systems based on direct machine-to- Domain specific device control
machine communication, using local applications available
connectivity. Virtual machines commonly
Adapting, enhancing, and extending available in loT devices, enabling
automatic determination and cross manufacturer loT application
selection of computing analysis development and flexible migration
resources (cloud versus edge) of computation between the cloud
and edge devices
Fully automates, context-aware data A universal, containerized
acquisition, analytics, and decision application-deployment-ad-
optimization based on pervasive us execution model supported across
of Al techniques such as machine multiple manufacturers and
learning industries
Universal machine-to-machine Industry-wide, cross-manufacturer
collaboration enabled by common programming AOls allowing
cross-manufacturer, cross-industry generalized device discovery, data
2025 APIs; social use of data among acquisition, remote device
) machines programming and device
(Universal management
loT Era) 9

Universal-remote-control
applications and universal consoles
possible

Dynamic remote programming and
reprogramming devices widely
supported, enabled by the
widespread of Virtual machines,
containerization, and common
developed APls
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NNIYR NILAINdLY

[N ,N1MI71100 190N TRANN [N7Y507 NNl N0YYW NIDYAL NIAT7IYUN NIDIYNA RYIDL 7Nnn

¥NI NIMNIVIX NN 12N 7Y Dnx jnTa pinAnN (DWPJI nu"w) A" nnNnoi MIVPLVDAX

:DIY 0'7'y9n1 0NNX' YW DIIY NRIDN A0 I'2 a1'7'w 770 ,NIMnIvIx

(D™NX DMINNA DA 1ND) AT DINNAY [I1I'DN NIXTIE,NMIANNN DINNA X' ATH DINNA IX? NNX NNAIT
DYI NIDINO NIMWN OY ,0NXY |27 D1 WWPNY 201 7D 7w N215' M ,NiMinn Dia'wn 2211 Nd7n
NINIA'NN .DIY 0'90IN NIYYAND IX 1N¥Y 1072 NIYNLIAN NIDIYA NIYXNXKA DX |2 ,N'T2IN NdwN
.(V2I - Infrastructure-to- nirmwn? 2031 " a1 (V2V - Vehicle-to-Vehicle) 2101 " 2 nnwox

)2 -WdN Y wnannn % yT'n ion7 7ap? ('nivik 1017 1) am7 nmwoxn nimiann Vehicle)
,(1'NN 212 N0 NINAN NIYXANA 7wnY) DY D'YYARD NNIX NOIHYT ,NYINN NN 1017 NMWONN X'
(2019 ,72) .anNa ANNRMAIT DR 70771 0TANN NDYA ' DYVIRNN 2 N1 210 DIRT XY

.D'UTN DNANK IN'X X207 19X NIDN 1017 ('IDI m''n ,|ONT , 20N IYJD) NNX NT'" N1IdNN 2ynn
NN |'TY 0'D"MXN D7DW ,N7X DNANNN NND NN NXKAN N720N

nnpn 1Y ('im s ,1900 ,251 INd) ANK DT NIDAN Yaynn 0T9¥N 0NAanX 31 a7av

Challenge Causes Guidelines
Lack of sophisticated software Quantum cryptography and
solutions blockchain enabled security
Lack of frequent software updates algorithms to mitigate internal
Involvement of cyber-physical and external threats associated
Security systems with sensors

Defense in depth mindset
Properly analyzing logs
Deploying machine learning
models

Radar interface

High road traffic
Lack of collision detection and
avoidance algorithms

Dealing with RF noise and radar
that identifies and classifies

vehicle networks

management Multiple radars operatlon_ in obstacles

overlapping bands are within the

same vicinity

Involvement of large number of . : .
Heterogeneous connected cars Integrating different wireless

Limited network capacity
Rapid change in topology

access networks based on
heterogeneous infrastructures

Al for
autonomous
driving cars

Lack of real-time data analysis
solutions

Complex datasets of heterogenous
types

Convergence of edge computing
and Ai

Data fusion and deep learning-
based solutions

Edge-assisted
autonomous
driving

Scalability issues in terms of
functionality, administration and
load.

A massive amount of data
production

High-performance memory
Deploying edge nodes at most
suitable places

(Yaqgoob et al., 2019) :nipn

DI7NN IX U NIMYN ,NNNK NIMIDAY NIMDA 2 DIMRN 7¢ D270 Y 0NYe 0N (DY ['x7 v
TON7 NX11D dIVY o' T'NY 0Nl L ('vehicle to everything' Ik 'VEX' *7'7Dn nwa nyiTw) Dnnx
[7N2 NI7V19N NN NN 2¥2 DAY DI NMTRRN NN NN X7 DAY I DAY D120
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NN 122 219'0% 'O AvNni [V AIYNN ,AXp 2A1YNN |'2 N'NRIVIXI N'NY'T D'AXYN :n.'n'm .
NIT

NINRAN NIDYNNA 0DRARYA 71011 TIAW D700 NNAVN7 2ITN 91X NMIve lot-n nirmwn 7w nrvi7iann
nnimo loT nimi 7x1 (Edge computing) [w% nwa nimiz 9x (cloud computing) javn M ,nd>yna
.(Fog computing)

noNN1 N7¥ N71YonY NN Nd>vn 11y (cloud robotics) "jaya np'vian" N1Ma wnnwnt aim oid
NT'N'N N'VIANN NDIYN DR7IYN [N'TNIAIYNAN ,AYNN 72 X7 170 ,NwIn 0T T IN DM T 2y
n7xwn (fog robotics) "79va njproian" nimn win'w? 0131 minnx? .(Goldberg, 2019) nnyy
(NN Mjza L IonNk a1wnn) Draxwnn 775 naw miopuIR X' (Fog computing) "9 alwnn"n
N1V |22 NP'0IAN 7Y DANTN X' 7971V NR'0IAN LN7RUND XD TY VNN L9300 IR DNTan

.(Botta, Gallo, & Ventre, 2019) nx7 2vn |2 DTIAN NINWAI2IWNNLJIONK "ARYUN

(Oteafy & Hassanein, 2018) :nimiwn niro0'nin IR DATA XN RN

loT nd>AYN MIVFLVDAINA NIDIA 58 K

Neighboring Cloudlet Cloud
loT resources access and platform
resources Xaas

e _
=k

User devices

Cloud Computing

Oteafy & Hassanein, 2018 -7 jnxa Tom 7w 1A'y i

NI'0ID NN NDMY L NIFYNT DRININ NIV AT DN D'YTN DNANK 2'¥N 797V 21IwNnY Navnn
.TIVI [INVA

DTN 'Y NENnNn ALY 7Y a17'w? nadn 7 0T NI NIRYNNna A7%Y9n NIo™N e

.JAXY 7V NNTIN IX NN [I'RY NIN'YNA DTN 12 7W n0™M7WNEN0'DNN N7ID' 1D DI 7NN N'Tn
NI7D' NIX OXI7N 9'7NN7 D'™710' DI'R D'VIAN L,VIANY DMWY ATAY YN DNIXY NINTRNN NNnY?
.DTNN 12 79 NIFTINTD NIYPNNT N0'9NN

:(ICRC, 2019) ni>ayna n'wiak n0'7w 7w 07 TN NWITY DIw!

NI'YI9] 7INN NVY7YW IR DY N0MYT7 'WIR 7'YON W NTANN NIDOWNN DYAIT Q'Y Q' e
NIMNIVIX NI>IWNA A X7 P71 ,N0wnn

NI'Y7119] NV7IY NIDNAY TIYA NINYION NI'Y2119] NN VIV 'WIIRD 7'YONN INONIYN NV e
"TIPON 7V NUTIY NN PWIN NIDWYA 7V 07IW 'yonn 1AW winn 0" Ywn? .2'vonn Nip'oa NNNX
JYIIN NIZ'OY '"NIVIX [DIXA LN NO'ON

7907 712! 7'yoNnn .NpPoON 'WIIRN 7'YONNY [NT 'MNIVIX [91IX2 NIN'YNA NYXIN N'UIAN NOYN INIp'DS e
.N0MYN DR NDITN NNP71 2WNNT7 IR/ TDIRAIN
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nnpnn [ oTRN [0, (Cooperative Control) n'oin'w Ix (Shared Control) noniwn X'n N0 7wn TWXD
NL'Y NINA'TIOD .72 D'ONNYAN |2 NIY NIN'YN NRIZN DY AN'07 IX/1 N'IAT 12 D122 DNIYN
DMAYN 7101 ,N"YYN ,D"Y7I7 D'0IANI DY ,N9IYN 11D 02 D'MINNA INNID 12D NI'DIN'YI NIDSNIYN
7¥ D2YINNI NMIR'TN DINNA DTIAY NYXANN 'Y NN IZNAN 7V 9011 .D'RXAX DY IXYI
NI 1772'W 720 ANIF AIWNT7 1907 19Y D122 N71V9 QIN'Y .N9NIYN 11722 NIDN-DTR N71Y9 Q'Y
(Flemisch, Abbink, Itoh, & Pacaux- 4.0 n"wyn IXx N0'0 ,NA'N1 1D D'MINNA NIMIDA 7Y NINIYRNI

.Lemoine, 2019)

257 ,0-n) NIY AMRIVIR NINN2 NONIYWN NI NIDN NO™MY ,DTR NV 7w 07T ayn 59 ik
(]'o17n7 MmnIvIx 201 -5 TV, NIMNI0IR N7 K7

[T 'Y 7V NTMNRIVIX ALV™MYY AN NLV™MYN NaYn 72072 V7Y ' 59 IR

monitored  driving | non  monitored  driving
Eyes on, Hands on temporary Hands of Eyes off, Hands off
Driver not Driver not
Sporadic Required required
monitoring (during
be ready to defined use)
resume
control
Cope with all | Cope with all
situations situations
automatically | automatically
recognize
Contentious performance
Contentious lateral and Continuous limits
lateral and longitude monitoring require
longitude control driver to
control lateral and Resume
longitude control
control
o) = or = o) = o) =
0 1 2 3 4 5
. . . Conditional High Full
Driver only Assisted Assisted Automation Automation Automation
Already on The market Awaited 2020 -2030

Alonso Raposo et al., 2019 -7 jnxa T0m 7w T2 NN

,VT'™M "DIY 112N L,YT' 11X 1AM ,NIAA 09 AN ,0MI1010 '1AM) A1 YT NNMIT YW ANTIN'UDIN
Al "y — (NI N

DY7 .01 DD DM'YWON 71NN MANKRD ANRIENTIVE NDTIN DNAINAN DN'YWONN NIND ,N72un |'IXY '9)
(International Electrotechnical Commission (IEC)) 2%ap1o0nop8? n'aixy-an niasxan )3
NXPIENNIBLYO L [IAX 10T M'wdn 71017 NINdW wiIw Npa NNaon narvn

NIYXIN TN .NIRNNKD DY N DMNN D'RYIRN TRK? 190 XN Dl 7101 ,niman nwi7e 'an
IN [IAOXN NN NN 7AW TR ,NTYUNN DIY'N 1M 190K DY L, jva ' o loT 2inn e
NI12NY O 021NN DX TAV7 IX W' V7 DATN DINT? ND™MX DRIN 7W NNYTR NIND ,NINT OV .NNn1Io0'790

.DNIX NMY7I DNIN

203 https://www.iec.ch/
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Don 0T 71N Mworn ,071W NTY Iw'N M NI‘at oy 27'wa ,(Al) ik N1 nmTpEnnn
N'MYIN MIAVNN ,AXPN 7NN NYX¥ANN NRPONN NPoNl DAININ TA'W WWURD .nxpa Al nivynxa
IVXAN' NI'7INNN NI07NNN (1N oxnoxn [oT N'won 7w NaIann AT, TIXA NAXA0XN |7 NNt

(Cheng, 2019) :nipn .onxy DIPNN7 2N ,NMIENN NN

Plv nina 11.3

AWKD DI'N 117 DNDIMN ZIYN 770 IR NRYWYT 19N 178 0'2017 "aynn .N1DIN ' 0N 0D'ARIIK 0N
DNYY NX D'RNN7 NN 7V DN'YARA IR 1207 DYI9X D'MYEZN DXL 01007 079X D'WTN D'NNIA
D'2N7 NINTPNN TV NIDWN NIN'SY DD NITINA A"Yyna Nnann N "nnmn 1™y
197 X7 MNIvIxX 21077 n'MaTh nvan? nvox 1nn ((ADAS) Advanced Driver Assistance Systems)
217'W1 VIR AT 210 722 DIWTNN TIPON N DAY [YTYY NIN'S MAanX Ntxn 178 nnan .2030 nw

.(Proff, Pottebaum, & Wolf, 2019) (liability) nimnxi nin'oa

,2030-2020 nawn |2 7%->2 71Ta%7 19¥ D'mwn 0fadN1 2017 n1dNN piv 60 W'k NIKYY DAY 19D
nidwn (ECU =Electric control system) ni'mwn najza nidawn? Xin N 21man pivn NNl TWUXD
.(DCU=Domain Control System) ninn nj7a

2030-2020 (Electric and Electrical) n™nnop7x/n''mwn nnad11 137 ndima 1v :60 X

500
B Other electronic components

450 (harnesses, controls, swotches,
displays)

400 .

M Power electronics (exd,

battery cells

350 v )

300 Sensors

63
44

250

ECUs/DCUs
200
0 150 o

30 129 B Integration, verification and
100 validation services

92
50 W SW (functional, OS,

- middleware)
0
2020 2025 2030

ECU=Electric control system; DCU=Domain Control System; OS=Operation system; SW=Software
Burkacky, Deichmann, & Stein, 2019-7 jaxa Tom 7w 12w Nign

.071v2 nimpnn nindn Yo Jimn (Connected Cars) ninwipnin Nifpnn w'wa 7ima 'ox ovp 7apna
D'7ITAN D'PIYNN NYI7YA 2NPN 1YY 1DN'NY7 DH9XY (NIT'NR2)0RIN 7757 NTNN a'¥n XA JI'RN
NIMDNN 7750 DNYIERNE 0'7NWNN 0 AII0IRD DN MY'YILL[POL 'R TIN'RND ,A"NN -071v2
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D07 ,NIT'N'2 201

(nna 7750 TINKD DMYIENE DTNYN L,DIMNIVIX

173) 1'01 2"NN LKA TIN'RA 2NN 1YY 201 7D Mdn NThn (61 N

USA

China

100

80
263 269

2018 2020

= Total parc cars

= Autonomous Electric Connected

\ |
(Million)

2030

100

— Tota| parccars == Autonomous Electric

254 260 266

2018 2020 2025

(Million)
2

Connected —Total parc cars

80 303
300
w £ B
] E 27
z 197
w0 ¥ o
H a0 v
e ]
§ o B
100 > 00
2
0 [ - 0

2030 2018 2020

e AUTONOMOUS

360 400

Veh

2025 2030

Electric Connected

Strategy&, 2019-7 |nxa Tom 7w A N
(n'om'w NIANN? "aynn yan Non'Ra 1570 *70 190N |10'N)

nX YYJN'? D'1D¥N NI ,N'AI712000 NI7YAN NNN :DMNIA NY2IRA 17N NIMIDAN 'AI0 7Y nTNn axy
NINAINA NINIDA 1AV 0'ANIA '97 DNANKD NN DD0N XN RN .NY7270 NI'RTDIN'X7120 ,0f171000

NI'DIN'YI NIMNIVIX ,NI'mwn ,(connected)

N'SIN'Y ANIANNI DMAIVIX ,0"7wN ,(connected) nMainn 0'aM yim'xa o'17'w (62 X

1. Technology

2. Consumer

3. Regulation

4. Economics

e Viable car e Share of e Timing of e  Superior
Connected system people paying requirements €conomics:
capability and extra for: such as: —Cheaper OTA?
EE! —Premium —Mandatory eCall vs. OBDI
architecture services —Geo-data privacy updates
e 3G coverage —Experience (e.g. —Low usage-
must be >95% AR windows) base
e Electric e Consumer e Emissiontarget | ¢ Superior total
powertrain preference for: levels (from 95¢g cost of
Electric performance —Acceleration Co2/Km down to ownership
e Charging — Sustainability 60g Co2/Km) (TCO) of BEV
tﬁ network _Operating cost e Cities with IEC and ICE (at
e availability bans/restrictions mid-range for
(>80% value
coverage in segment

urban areas)

e Coverage of a

e Share of users

e Enforced L2

e "5t gcreen"

vehicle's paying extra safety features revenues
Automated operating for: e.g. front e Superior TCO
N i I domain (>75% | -"Having it first" camera and lower
’\ ! at 50km/h) Letting tech dothe | e« [AV people price
e e 4G/5G network | driving movers/robo-
coverage taxies approved
in restricted
areas)
e Smartphone e Share of e Carpool e  Superior cost
Shared penetration people willing occupancy VS. own
(<70% of to give up own requirements vehicle
population) car in urban ¢ Insurance/liabilit (>20%
e International/in areas (>40%) y requirements cheaper)
termodal
roaming

1)EE = electric/ electronics 2) OTA = Over the Air; OBDII = On board diagnosis interface
(Strategy&, 2019)-7 mx1 Tom 7w T2 NN

,0'NAN DMANKN YN 7y 72ann? 0y a1 70 e Frost & Sullivan yiv'n nnan 7w nina o 7y
:D'NNIVINI DYIPNA DY 7w DNNYXNY 01171000 0'A0N DYINN DI'DY
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Harnesting
data

@]

S

] Managing
| |
01 data

Lo

Implementing
an efficient
cloud strategy

Technological _
Challenges

Implementing
Al and ML

)

Frost & Sullivan, 2019 -7 jpxa Tom ¢ T2'Y N1

Lack of in-
house talents
ans expertise

7N NIMNIVIK NIDAYNA Nal nu'w ninn11.4

(xn 7vun) |nn 151 @70 2070 DINNA Nioly nisrw ninan 550 7yn ,Bernhart & Ernst, 2018 9%
JNIVIXD 20N NNONN NMIANNN DINNA

XU AndNA NYIANNNT 2010 NTWYN N1an (64 X

E-mobility Autonc.rrr'mus Smart mobility Vehicle Other
mobility technology
« Electric Vehicle | « Automated & « Infotainment « Manufacturing | « Alternative
« Batteries/ urban vehicles & connected « Energy fuels
storage/ e- « Active safety & cars efficiency « Infrastructure
powertrain ADAS « Sharing « Engines « Other
« Charging « Drones mobility « Passive safety
infrastructure « Sensors « MNavigation & «  Security
« Other « Others ITS « Other
« Fleet
Management/
logistics
« Parking
« Big Data
« Other
>550 companies
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nimna nnan 298 (2019 nanyT n7'nn% 121) niannn Startup Nation Central Finder y1nn Nakna

NIRAN
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ao0n
nMNan

DINN2 NN2N AT JINN
-n
Digital Health and
Medical
Technologies

remote monitoring

Remote monitoring and control systems
are designed to control large or complex
facilities (e.g. factories, power plants,
network operations centers, etc.) using
sensor-based data, user inputs, and
preprogrammed procedures.

Remote monitoring may also refer to
remote patient monitoring, in which
outpatients can use a mobile medical
device to perform routine tests and
transmit the test data to a healthcare
professional in real time.

166

116

control systems

Control systems use control loops to
manage other systems or devices

110

remote control

(VMmN "axna NN ')
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b I [o]

298
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v
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Solutions, 7

A

Mobile and
Telecom
Technologies, 11

Startup Nation Central Finder imi? jnxa 1om 7w 12'v Nign

nmonr'7aa nTm111.7

Swarm Intelligence in Autonomous Systems -1 n'zoilvn D71va 0'MiI019n 190n 2004 mwn 7nn
nni? 36% 7w N7y 2018 X' X'UN MY TWKRD 0"V NNANd KX (NIMNI0IR NIdIN 7¢ 7'Nin n11)
(66 'K) NIIT NMANN 7KW 02 NNTIZ NY

2018-2000 nawa n71ya D'MI09N 190n :66 'R

1,200 = World o - = 120
1.000 ®Israel 2.4'9 nYy 09IV D'NIDIDN 190D 100
21NN NwYn 9NN
800 Lpllab wyin 72nn2 80
600 60
400 40
200 20
N pa—— | - . (0]
[=] -— o™ (ot ] =t o™ o
[=] (=] (=] ~— —
(=] (=] (=) (=] o o (=]
o™~ (o] o™ o~ o o o~

PN ININY TOIND NHY YW T1I2'Y
DI9IPO 1ANN 1M

NL'7YW NIPTYN 7W DINNA 0'I0N9] D71V NIZAIMN NIFTANA N1I'R 7RI KA 'R NIRY7 NIV 19D
NNIXa 0721vn ioon 0.7% oy 36-n Digna Nnpimn 7XY' NR71wUN DIMRIoIR nidwne? npal

248



nim 7 .(9%) n1oal (10%) 1mn (15%) 2"nx L,(18%) 'o |0 DINNA NIPxamn NI TAN .N9IEN
XYW 7un NIRYNI 1192101 YHIY N7 11D ARIIYA NI NIYTA D2 R 78U ARIYN NI K7 N7
.(67 7I'K) DINN D'MIONDN 190N

( National yT% n1'on nmiIx?n NN .MTERN NN D71y2 0'722mn (Inmn o1 NX axn 68 ik
DINN2 D' INXNAN J0n 7%-> ,0'nmnn onknn 19ona nuvia Natural Science Foundation China)
nNnixa onn 18% nunnw D71v2 DMIoNDN 190N |'0 W N7a1INA NYOWNN DX NIKIT7 [N .N9Ipna

.1.5%-n "nir X7 7V TN M) DIY'Y DIANAN D'91IAN XY .N9IN

2014-2018 nawa 0'io19n 190na niamn nin'mn 30 (67 WX

0 200 400 600 800

18% China

15% us
10% _ _ India DFINKNNN 19002 NY'2IR |'0
9% United Kingdom 18% DY 2014-2018 DY

5.4% Italy
4.6% Germany ;091¥2 0'NIDTSN NINJN

4.19% Spain ;15% - 2"NN NN
SO0 brance ;10%-2 DY ITIN

3.6% Australia
3.5% Iran 9% - N10N2

3.4% Canada
3.1% Mexico

3.0% Japan DV 36-N DIPN2 NNPIND N

2.7% Brazil N92IPN NNIN2 DIV 'NIo19n 0.7%
2.5% Belgium
2.5% Portugal
: é-ﬂ"c-"? M?a{sia N2 NIFTN %1202 NIYWATIN
8% urkey |
1.6% Switzerland MWD ANIYA
A% Poland
3% Algeria
3 South Korea
3% Egypt
3% Russian Federation
3 Saudi Arabia
2 Austria
1% Tunisia
1.0% Singapore
1.0% Taiwan
0.9% South Africa
0.9% Netherlands
0.9% Sweden
0.8% Pakistan
0.8% Czech Republic
0.8% ; : Greece
0.7% -3 Israel
0.7% ' ' Hong Kong
0.7% Chile
0.7% Indonesia
0.7% Romania

|PNI INIDW TOID NIY YW TI2'Y
DI9IPD IAND NI

249



2014-2018 j"aw noIpna NNInY 071y2 DINRNN 190n 97 0'7ama [In'na 'oIa 168 WX

0 100 200 300 100 500 600 700

7%

National Science Foundation

National Natural Science
Foundation of China

1.5%

Engineering and Physical Sciences
Research Council
Fundamental Research Funds for the

1.2% Central Universities
0.9% European Research Council
0.8% Office of Naval Research

_ Natural Sciences and Engineering
0.8% Research Council of Canada

Conselho Nacional de Desenvolvimento
Cientifico e Tecnologico
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de Nivel Superior
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Foundation For Years No. of relevant Grants
ERC (European Research Council) 2007 - 2019 2
BARD (US-ISRAEL BINATIONAL 2016 - 2019 0
AGRICULTURAL RESEARCH AND

DEVELOPMENT FUND)

GIF (The German-Israeli Foundation for 2011 -2018 0
Scientific Research and Development)

BIRD (Binational Industrial Research 1988 - 2019 0
and Development) Foundation

ISF (Israel Science Foundation) 1991 - 2019 1
BSF (U.S.-Israel Binational Science 1997 - 2019 0
Foundation)

Total 3
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AN DM D'FIIW'? 1on ANK7 NIRX'™MI 7R IV D'NINSDY IR NPT DNANN e

Advanced driver-) ADAS -7 nanNNo NIN'97 NIYNTA NNINNENDINN NOTIN NI e
DINN2 21N 7R [I'0N 7Y DP7N (YWn? N7t DYRNIVIX 0071 ( assistance systems
(Bernhart & Ernst, 2018) 7a*on n1an ninnal 'kxaxn

Rwn noay NIWo W NIITAN N2INN NNANY D2 11D 071V D'71ITAN 2000 X7 e

XY NIMIXTITA 201 NN NIrYo (69 WX

Technology
scouting

OEM

BMW

Daimler

Fiat

Ford

GM

Hyundai

Renault

Seat

Skoda

VW Group

OES

Bosch

Denso

LG

Plastic Omnium

Samsung/Harman

Local
investments

Local
R&D

center

Several investments, e.g. Moovit

R&D center opened in Q4/2017, startup investments

Several collaborations with startups and regional dev.

Invested in SAIPS, tech scouting activities

R&D center founded in 2008, today > 250 employees

Plans R&D center, invested in Autotalks, Technion

Launched USD 1 billion VC fund & innovation lab

Tech scouting operation via Seat Xplora project

Invested in DRIVE, several other investments

Invested in cyber security, Gett, Tel Aviv Campus

Opened R&D center in 2016, invested in Anyvision

R&D center focusing on Al and autonomous driving

R&D center for 10T, wellness devices, entertainment

Investment in Elbit Energy, POCellTech

R&D centers, some acquisitions by Harman

Original equipment manufacturer=OEM ,Original Equipment Supplier=OES

(Bernhart & Ernst, 2018) nipn
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7NN vn ono - 'k neox 11.11

ERC
Year | Researcher Institute Title Budget
2018 | Pablo Ernesto Weizmann | High-Voltage Micro-Photovoltaic Cells 150 000 €
JOSELEVICH Inst and Photodetectors Based on Guided
FINGERMANN Nanowires for On-Chip Powering of
Autonomous Microsystems
2017 | Nathan Keller BIU New Directions in Lightweight 1487 500 €
Cryptanalysis

ISF (~ 300,000 NIS per year for 4 years)

2018

Y qorr

BIU

2ayn bandgap reference viajp nnni oY
DTN VINVI'X 1Y 0NN M 7Y 790N 72
(10T)
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