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Israel:

Innovation Based
Economy
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The Israeli DNA Lo

“If an expert says It can't be done,

get another expert”

David Ben Gurion
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Israel, Innovation Based Economy

#1 country with Nasdag-listed companies except the U.S. and China

* #1 country in terms of VC Investment per Capita and as a % of GDP

* #1 country in terms of start-ups concentration: there’s 1 start-up for every 400 people

e #1 start-up ecosystem after the US according to the 2015 Compass Global Start-up Ecosystem Ranking
e #1 country in terms of R&D employees concentration: 140 per 10,000

e #1 country in terms of high tech employee concentration: around 1 per 10 working people

e #1in the production of scientific papers

* #1 out of 148 economies in innovation abilities, #2 in entrepreneurship and #3 in global innovation according
to the 2016 IMD Competitiveness Yearbook

e #1 out of 60 leading economies around the world for technological and scientific abilities according to the
annual Global Dynamism Index (GDI)

Source: Ragtime, The Investment Platform, January, 2018

Approximately 5,000 active startup companies in Israel
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Result driven innovation
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Industry/

IT, Hardware, Software & Services

Internet Semiconductors Finance, Communications Automotive, Energy, Healthcare & Other Electronics
Origin & Retail Banking & utility & Industrial Medical Industries
Insurance
Morth T B . o Y _ MR
ﬁ.:’lerica Imna @ B® Microsoft Gn-‘.:g|e @ citi = ATET am |@. g-vfmm\-gvﬁm & Kimberly-Clark ‘
DELLENC A s amazoncom  QUAOWW P Paypal @ merosoa *3 MERCK . Gartner Kodak
A Enterprise alvaln i
ORACLE  .mn. AMD Cilwand
£3 Dropbox bu E Bank cisco Edwards @%’ SFLIR
(¥ Symantec ol .. "E% JPMorgan @ s S S&og[rﬂwic & PG flex
m Vi, *i BlackBe . contret Abbott .
B bmc O redhat Aol. @ ATEHER SA i ‘M Honeywell a u Priceline Group
. AVANA Falo
vmware “ Tmﬁ[];ﬂ'ﬂ sears M Y @__'ﬂf’”n @ :: Cleveland Clinic n 1(" IHL”
Metdpp _ Q
AUTODESK. I TEXAS (=] . x
'ﬂ. cadence YaHoo! INSTRUMENTS WBARCLAYS NOIKI1A U @m”mmm 4, ', NOVARTIS ﬁg Nestle mtﬁ
TUIT tc xerox ¢) & Microsemi eutsch rogy
InTu IT a p .} l:l-N.ﬁ.sTﬂ.ﬁ. R 'J|:I| |tA||I|| @ DﬁIMLER PHILIPS m m @ LG
Europe D scacare TLY NSRS ARM Klarna. & ;. ) BOSCH @W Panasonic
% software~ ;{'{ SUSTEMES I” NeX — SONY
- g C TOSHIBA
accenture KASPERSKY# comucrm  SIEMENS
mulata
A=ia ng 5 ™
In 1:?& Alibaba Group @ 0 SOMPO Singtel @ '0 —_— \%’I N 4 Mitsvi NEC
Tech . ORakuten @BROADCOM ) CHEME HINA roswpumn  UQUtled  @TDK.
HLAWEI BEER '
YASKAWA q HITACHI
SUN 29
(R BULLAEY .
Wwacomr

The Israeli Smart Energy Association



The Israeli
Energy Innovation Hub
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The Israeli Smart Energy Association @

A national, private, non-for-profit, industry association, bringing local and global players who share the
interest in implementing and developing smart energy solutions to achieve economy growth through
sustainable future.

Founders: Amos Lasker, Chairman

Elad Shaviv, CEO

Business

Technical Knowledge

=Community:
~1,500 people, 150 companies

Market Knowledge

Policies & Regulations

mActivity Partners:
=|sraeli Electric Corp
=" Ministry of Energy
=" Ministry of Economy
= Ministry of Science
=mBen Gurion University

=|DC Herzeliya _ _
=SNI (Technion) www.isea.org.il

Showcasing

Networking
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Sample ISEA Events & Researches

=|SEA’s Israeli Smart Energy
Conference (5 conferences)

=|SEA’s Israeli Academic Smart
Energy Conference

=|SEA’s Power Utilities Business
innovation Forum

mTens of seminars & webinars

mResearches:

="Roadmap for Smart Grid
Deployment in Israel

=" Microgrid deployment
implications for Israel

=Clean Energy Innovation in
Israel

The Israeli Smart Energy Association
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An Average of 20 New (foreign) R&D Centres are Established Every Year
Source: Israel Innovation Authority

GE started its investments in Israel in the late 90s and absorbed Alstom Energy in 2015

\ EDF EN active since 2009, with solar plants producing 25% of Israel renewables

"\ Indian conglomerate has been granted an exploration license in 2018

\Noble Energy is involved in Israeli drillings since the late 90s

energies lectric

\Honeywell turns Nextnine’s acquisition in 2017 into Cyber R&D center

\. Centrica turns Panoramic Power’s acquisition in 2015 into R&D center

g \ Enel wins tender for Innovation Lab with Shikun Binui in 2017

\ABB made 3 direct investments in Israel

Engie invests in HomeBiogas in 2018

BP, E.ON, Delek US, Southern Comp send scouts in 2018

Siemens opens Dynamo Innovation activity in 2018

Indian Oil Corp looks for Israeli innovations

© iKare Innovation Ltd, 2018
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Project
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Ideation

Solution
Challenges

Knowledge

Academic
Research

Finance
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Smart Energy Innovation Hub

The Israel Energy Innovation hub goal is to match and support leading global utilities and vendors,

with Israeli entrepreneurs and researchers to jointly capture new opportunities in the disrupted

energy market.

Power utilities

Competitive energy service providers

End Users applications
Cyber security

Smart cities

Blockchain & Energy trade
Management & Analytics
Internet of Things
Buildings & energy

The Israeli Smart Energy Association

Global Members

Technologies

Infrastructure engineering firms

General energy conglomerates

Distributed Energy solutions
Energy Storage

Grid modernization
Microgrids

Electric Vehicles
Communications

Core Applications

@



Launched Operations July 2019

Israel cooperation:
e Universities: Technion, Bar-llan University

* Ministries: Economy, Energy, Science

e The Innovation Authority

NYPA: New York Power Authority
e Technology Scouting

» S$2.5M Startup challenge competition

NREL: The US DoE Renewable Energy Laboratory
e Cooperate on expanding NREL's International Technology Incubation initiative to Israel

» Setting-up a mentorship program where NREL researches provides mentorship to Israeli entrepreneurs
* Provide initial review or analysis for assessment of new ventures

e Publish sponsored and un-sponsored call for research for the Hub's community

* Provide energy data dumps and other statistical information that can be used at the Hub's lab

* Host a sponsored yearly Hub event at NREL

The Israeli Smart Energy Association



The Changing Global
Energy Market
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Technology Meets Markets = Disruption @
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Past

Traditional Power Grid
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INDUSTRIAL

Central, One-Way Power
System, focused on
Safe, Reliable and
Affordable power

© 2018 Navigant Consulting, Inc.
© 2018 Navigant Consulting, Inc. All rights reserved. All rights reserved.
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Rooftop solar
Electrical Vehicles

ol Consumers |
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ission

Bulk generation
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Virtual Power Plants
Transportations Stakeholders




Energy as integral part
Of complex building
management

generation Transmission

The Israeli Smart Energy Association

Real Estate Developers, Facility Operations

Distributes Generation (DG)

Renewables
Traditional distributed generation
Combined heat and power
Solar

Wind

District energy

Microgrids

Other renewables

Energy Efficiency

Load Shifting
Performance contracts
Energy retrofits

Energy engineering
Commissioning
Retrocommitioning,
continuous commissioning
» Efficient technologies

»  Utility/Government progral
* Load shifting

Energy Procurement

Energy Management

Bill analysis, payment

Energy analysis and management
Energy procurement

Energy consulting

Risk management

Energy information/software
Commodity sales

Intelligent Buildings
and Demand Response

Demand response

Building systems integration
Smart controls/meters
Utility/government programs
Energy information/software
Energy analysis and management
Internet of Things

Facility Operations and Maintenance
Measurement and Verification

Outsourced O&M
Third-party M&V
Continuous commissioning
Energy information/software
Facilities services

Utility services

Third-party ownership

Power Quality and Reliability
Energy Storage

Power quality and reliability
Microgrids

Backup power infrastructure
Energy information/software
Energy storage technologies

Source: FMI Coprporation, The 2016 U.S. Markets Construction Overview




Grid tied Microgrids Municipalities, System integrators,

Smart campuses & cities Microgrid operators

Bulk generation
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Bulk generation Transmission

)

Smart
City
Data Municipal
Buildings to

Virtual power Grid

Operator ;
Grid

©  OneOPI Ltd. www.oneopi.com
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Private

Gridchain Microgrid

Energy cloud

“m

Virtual Power
Plants

Vehicles to

Peer to Peer
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Energy Cloud
Platforms with energy
& non-energy services

central generation in grid modernization

and intelligence

| Less asset-based, | Increased investments

Tech Telecom Oil & Gas Retail Manufacturer Security
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Source: Navigant — Disruptors are cash heavy, thriving in-house R&D engines, and often own customer relationship -
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Israel’s Innovation Based Industry

Cyber
Electric
Vehicles
First in the World
in VentureCapital §
westments as ¢
ratio of GDP
Applications
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Blockchain

600 Net New
Startup
Companies a
rearl

Energy Storage

O

Second in the
World in the
WEF Innovation

Approx. 300

Multinational
Corporations'’
R&D Center:

Big Data
Analytics

Renewables

Energy
Efficiency




Examples

Of Israeli Innovation in
Energy
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EGM solutions leverage cutting-edge 10T, Big-Data & Artificial Intelligence technologies to provide advanced electrical grid
monitoring and management solution for smart-grids S

EGM =0 o - Eyes on
Multi Sensing Unit The grid

Existing available
Communication —_ ' Communication
infrastructure ¥ i :‘ gateway (Utility Control Room )

\ 4

EG wo  Analytics \___

- — =
o = » Full grid visualization \ Autatlon stem
Server * Real-time alerts and alarms >

* DER (Distributed Energy Resources) management
* Predictions of malfunctions

* Recommendations

O

Y
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< PREDICT

= TRADE

=

Database

Data Acquisition Layer

Data Sources Qutputs
smart meter data Tariffs Optimization Plan Metrics
Battery S0OC Calendar External HW User Interface
Weather Customer data | ESS |
Wholesale prices Grid topology Il.ﬂ\.ppli ANCes I
E :

Technology - Machine learning forecasting, heuristic based optimization and peer to peer trading.
Distributed market engine - Creates autonomous local energy markets by predicting local supply & demand.

Fog architecture - Enables self organization of DER assets & communities to create resilient, scalable and efficient
micro grids.

Field proven - With over 200 prosumers in dozens of commercial projects as well as the advanced distributed grid
Saves money - Reduces energy costs, generates new revenue streams and increases renewable energy utilization.
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Control Control Market EV Load
Room Trading Mgmt

“Lights-On” Customer & ‘P :
rocess

Manage DER Utilty Customer EV Support “Customer”

Distribution Dispatch Profitability STEEEE DR Integration

System

Existig; Systems | Innovation — DERMS and Grid Management Solutions —

& e — 60 6 Distribution control room and

- N —w— out of the control room but with
ease of access
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Provider of power optimizer, solar inverter and monitoring products for photovoltaic arrays.

Bl Traditional String Inverters
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¥ One central inverter
¥ No module-level optimization

¥ No module-level intelligence

X Energy loss
X Limited roof utilization

X No module-level
monitoring

% Safety hazards
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B Microinverters
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¥ One inverter per module
¥ Module-level optimization
¥ Limited scalability

X Cost and scalability

X Questionable reliability

X Monitoring requires additional
hardware

A DC Optimized Inverter System
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Simplified central inverter
Module-level optimization

Improved scalability

solar56E



Smart Modules with
Pre-assembled Power

n Optimizers

¥ A ssingle solution for PV, storage, smart energy, and
EV charging

. .
| -
-
..
- -
v

Smart Energy Products

Monitoring Platform StorEdge
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SolarEdge Technologies — Global Presence

40.8M

power optimizers

of our systems s shipped
shipped _

worldwide

1.7M

inverters shipped

Over 1, 100,000 monitored

systems around the world

Presence
N 28

countries

=2 ,078 employees

303 awarded patents and 240 additional
patent applications

The Israeli Smart Energy Association



SolarEdge Technologies — Global Leadership

World PV Inverter Supplier World Single Phase PV Inverter Suppl
Quarterly Rankings ($ Revenues) Share Estimates (MW Shipments)
RANK . COMPANY RANK | COMPANY
@ SolarEdge @ SolarkEdge
2 SMA 2 SMA
3 Huawei 3 Growatt
B Sungrow - Omron
5 Power Electronics > Enphase Energy
6 Fronius 6 Ginlong
7 Delta 7 Goodwe
8 Enphase Energy 8 Fronius
9 ABB 9 Panasonic
10 Omron 10 Delta
Source: IHS PV Inverter Market tracker Q2, 2019 Source: IHS PV Inverter Market tracker Q2, 2019
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Join ISEA & SEN Partnership
Gain From The Energy Innovation Hub

= Thank You
www.isea.org.il



mailto:elad@isea.org.il
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