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Seeking New Power Sources  
while Protecting the Environment

From communications to software, semiconductors to 
medical devices, Israel has been at the cutting edge of 
technology for the last 30 years. It is not about to miss 
the next revolution, in which technology will facilitate a 
cleaner, more sustainable world. Global concern over an 
energy crisis, water scarcity and man-made climate change 
is driving a growing demand for renewable energy, water 
purification and other clean technologies. 

Located in one of the most arid deserts in the world, 
Israel has developed in spite of its severe water crisis. The 
country’s growing population and urbanization place 
an increasing strain on its dwindling water resources. 
To combat this problem, Israeli entrepreneurs have 
developed innovative solutions over several decades. 
Netafim, a global company with hundreds of millions 
of dollars in sales, pioneered water-saving drip irrigation 
systems for Israel ’s agricultural sector. Younger start-
up companies such as Atlantium (ultraviolet water 
disinfection) and AqWise (wastewater treatment) solve 
pressing water treatment issues and veteran companies 
such as IDE (desalination) are growing fast with 
increased projects in Israel and abroad. 

What is Clean Tech?
Written by Jack Levy, Partner, Israel Cleantech Ventures and Gene Dolgin, Analyst, Israel Cleantech Ventures

With little to no natural coal, 
gas or petroleum resources of 
its own, Israel has relied on 
imports since its inception. 
As oil prices have tiptoed back 
and forth across the $100 mark 
and stability in supplier regions 
has decreased, the country has 
focused on energy independence 
as a political goal. Solar power 
is a particularly significant 
opportunity for Israel’s energy 
problems. In its southern half, 
the country has an amazing 

resource: the Negev desert - 13,000 square kilometers with 
more than enough sun to power all of Israel. Companies such 
as Luz II and Solel (pioneers in concentrated solar thermal 
power plants) as well as Pythagoras Solar (undisclosed solar 
photovoltaic technology) are concentrating on bringing 
novel solar technology to local and global markets. 

Other Israeli start-ups are targeting renewable power 
and alternative fuels from sources such as algae, 
biomass, hydrogen, landfill biogas, wastewater and wind. 
Ormat, which developed geothermal power generation 
technology, successfully went public on the NYSE 
several years ago and has a significant share of the global 
geothermal power market. 

For decades, Israel has faced energy, water and 
environmental challenges that the rest of the world is now 
coming to grips with. It has established leading research 
and development institutions in these fields over the 
years.  The country has the history, the entrepreneurs, 
the know-how – as well as the cooperation of universities, 
the government and private interests – necessary to make 
it a leading source of clean technologies. ◆

Jack s. levy

Jack S. Levy, General 
Partner, 37, is a 
corporate lawyer 
and executive 
with experience in 
building high-growth 
companies and leading 
management teams 
through successful 
capital raising, 
international expansion 
and acquisition 
processes. Jack 
routinely speaks at 
cleantech forums and 
conferences in Israel 
and around the globe.

Gene Dolgin 

Gene Dolgin is an 
analyst at Israel 
Cleantech Ventures.

top left: Solar fields 
manufactured by the 
Solel company.

web 
resources:

Israel Cleantech 
Ventures: 
www.israelcleantech.com

Arava Institute: 
www.arava.org
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On January 21, 2008, Prime Minister Ehud Olmert declared 
that before the next decade is out Israel would become the 
first industrialized country to free itself from its addiction to 
oil. This was more than a hopeful declaration – it came with 
all of the ingredients needed to succeed already on board. 
Renault-Nissan, one of the largest carmakers in the world, 
was represented by its CEO Carlos Ghosn, who promised 
to mass-produce electric vehicles for the Israeli market and 
to begin to deliver those cars within three years.  A group 
of investors, led by Israel Corporation (owner of Israel’s oil 
refineries), announced that they had committed enough 
capital to create the infrastructure needed to give electric 
vehicles limitless driving range.  And our new company, 
Project Better Place, was there to confirm that we will build 
that infrastructure and support it as an operating company, 
giving drivers more of a seamless experience than they are 
accustomed to today.

The vision is that wherever you park your car in Israel, your 
car’s battery will be charged from the electricity grid.  Every 
time you get into that car, you will start with a full battery – 
a range of about 200 kilometers.  If on rare occasion you need 
to drive farther than that without a stop, you will visit one 

Inventing the Future of the Automobile
Written by Shai Agassi, founder and CEO, Project Better Place

of many conveniently situated 
battery exchange centers, which 
will robotically exchange your 
depleted battery for a full one 
in minutes – giving you a fresh 
200-kilometer range.  You will 
subscribe to our grid network 
and pay for miles as you pay for 
cellular telephone minutes today 
– and since electricity is so much 
less expensive than oil, you will 
pay much less for those miles.

In parallel, Israel has already 
established a reputation as 
a leader in clean electricity, 
particular in geothermal and 
solar thermal generation.  
Project Better Place intends 

to pay premium prices for clean electricity, enabling the 
establishment of a utility-scale solar plant in Israel’s Negev 
desert.  Before penetration of electric cars reaches deep 
enough to require additional electricity production, such a 
plant will be online and will be capable of providing all the 
electricity generation needed for Israel’s entire fleet of cars 
running on electricity.

When that vision becomes reality – something that 
will happen in the next decade – Israel will have 
created a virtual oil field and will have the world’s first 
transportation system that is free of oil.  Israel will have 
achieved energy independence.

What’s more, Israel will be the world leader in the 
digitization and the democratization of energy. Unlike 
fossil fuels that are deposited under the sands of just a 
handful of countries, sunshine is spread across the globe 
to all countries. Israel will lead the way in what will be the 
biggest technologically driven financial opportunity of the 
21st century – it will show the world the path to clean, 
inexpensive and renewable energy. Now that is truly what 
it means to be a “light unto the nations”! ◆

shai agassi

Shai Agassi, 39, is 
an Israeli software 
entrepreneur who 
founded TopTier 
Software in Israel 
in 1992. He later 
moved the company’s 
headquarters to 
Northern California. 
In 2007, he co‑founded 
the start‑up Project 
Better Place after 
he quit his job as 
top executive at the 
German software 
giant SAP AG. Project 
Better Place wants 
to produce electric 
cars as an alternative 
to current fossil fuel 
technology.

left: Better Place’s 
electric car prototype.

WEB 
RESOURCEs:

Project Better 
Place: 
www.projectbetter 
place.com
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The first rooftop solar water heaters were installed in 
Israel in the 1950s, barely 5 years after the establishment 
of the State. Today most families enjoy solar heated 
water. There are hosts of manufacturers to choose 
from, and the Israel Standards Institution enforces 
strict codes of performance and safety. Let us pause 
for a moment to understand the implications of this 
phenomenon. A typical domestic solar water heater has 
a collector panel with a capture area of about two square 
meters. It intercepts 4,000 kWh of annual energy from 
the sun in our part of the world and operates at an 
average efficiency of 50%. It therefore saves 2,000 kWh 
of electricity for the family that owns it, because in 
Israel the alternative to solar heating would normally 
be electrical heating. Thus, a solar water heater saves 
electricity without actually generating it.

The economics are excellent too. Such a system costs 
approximately $1,000 without the need for subsidies, 
and returns approximately $200 per year in electricity 
savings, therefore it “pays for itself ” in a comparatively 
small period of time. Incidentally, most manufacturers 
offer an 8-year guarantee, so the owner comes out ahead 
on all counts.

At the national level the picture is somewhat sobering. 
A million solar water heaters (approximately the 
number currently in use) save a massive 2 billion kWh of 
electricity per year. But this is only 4% of the Israel Electric 
Corporation’s present annual total generation. So we must 
look to other solar technologies for really big savings.

One possible technology that immediately springs 
to mind involves photovoltaic or “PV” panels. Many 
visitors to Israel in recent years have exhibited surprise 
that in spite of the country’s pioneering efforts in solar 
water heaters, there is virtually no generation of solar 
electricity, and PV panels that are in abundant evidence 
in countries such as Germany and Japan are almost 
nowhere to be seen in Israel. The answer to this seeming 
paradox is purely economic. Although a 10 sq.m array 

Solar Energy in Israel
For the next 60 years
Written by David Faiman
The Jacob Blaustein Institutes for Desert Research
Ben-Gurion University of the Negev, Sede Boqer Campus

of PV panels on a roof in Tel-Aviv could generate about 
1,500 kWh of electricity per year, one million such 
systems could generate only 3% of the country’s present 
annual electricity needs.

Moreover, minuscule as the national contribution of a 
million PV rooftops would be, the economics would 
be absolutely disastrous. At the present time, a 10 sq.m 
PV system costs about $10,000 to have installed. It 
consequently takes nearly 70 years for the saved 
electricity to cover this cost. If a government policy 
of subsidizing such systems were to be employed, 
the cost of one million PV roofs would be enough to 
build 10 Giga Watts of conventional power plants, 
which is equal to Israel ’s entire present electricity 
generating capacity. Fuel savings are, of course, highly 
desirable if not essential in the coming decades, but a 
3% contribution is clearly not worth the astronomical 
cost that would be involved. The solution, therefore, 
must lie elsewhere.

above: A solar energy 
collector, made by the 

Luz company (now Solel) 
in Jerusalem,  

at work with surplus 
steam coming out of the 

safety valve.

WEB 
RESOURCEs:

National Solar 
Energy Center: 
http://web.bgu.ac.il/
Eng/Units/bidr 
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http://web.bgu.ac.il/Eng/Units/bidr/Departments/EnvironmentalResearch/solarcenter/default.htm
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In this regard, Israel has also pioneered solar power 
generation. The Solel Company, formerly Luz, installed 9 
multi-megawatt solar plants in California back in the 1980s 
all of which are still operative. Unlike PV, which converts 
sunlight directly to electricity, the Solel plants produce heat 
as an intermediate stage. This they do by employing long 
tubular mirrors to focus sunlight onto a pipe through which 
oil is pumped. In this manner the oil reaches a temperature 
of about 350 oC, adequate to flash water into steam for 
driving conventional turbine generators. Thus for a power 
company that earns its living from using steam turbines to 
generate electricity, a field of solar collectors is a welcome 
alternative to a fuel-burning boiler.

Clearly then, in order to make a significant contribution 
to solving Israel ’s energy problem, large solar power 
plants will need to be constructed in the Negev Desert. 
In this regard, the Knesset decision to establish 
Israel ’s first solar power plant at the Negev settlement 
of Ashalim was a most welcome step. At the time of 
writing no decision has been made as to the particular 
solar technology that will be employed at Ashalim. 
However, because of the proven long-term reliability of 
the Solel/Luz plants in California, it would make sense 
to start with such a plant in Israel. It would provide 
first-hand experience for the Israel Electric Corporation 
at matching solar output to grid requirements, and 
no less important, it would serve as a bench-mark 
system for costs and efficiency against which all future 
technologies could be judged.

I now want to return to the concept of PV cells within 
the context of solar R&D in Israel, because there have 
been some exciting recent developments. So exciting 
indeed that perhaps when Israel is 120 years old it will 
be hard for children to realize that there was once a time 
when electricity was generated by burning all kinds 
of dirty stuff that people would dig out of the ground! 
The particular technology I have in mind goes under the 
acronym of CPV, short for Concentrator Photovoltaics. 
Here, instead of using expensive PV materials to harvest 
sunlight, this task is relegated to a low cost glass mirror 
or plastic lens. Such optical devices can concentrate 
sunlight, making it a thousand times (for example) more 
intense than noontime desert sunshine. This fact in turn 
enables the PV cells, which must be suitably cooled, to 
be a thousand times smaller than they would otherwise 
need to be, and this, not surprisingly, vastly reduces the 

cost of a PV system. Recent experiments performed at 
Ben-Gurion University’s Blaustein Institutes for Desert 
Research have demonstrated the generation of 1,500 W 
of electric power from a CPV module equal in size to a 
conventional 10 cm x 10 cm PV cell. This is 1,000 times 
more power than the conventional cell would give under 
conditions of bright sunshine!

In fact CPV technology is so promising that many 
“startups” around the world, including several in Israel, 
are actively pursuing this course. Many of them are, not 
unnaturally, thinking primarily of small domestic units 
which, like the previous generation of solar water heaters, 
should be cost-effective for their owners without the need 
for subsidies. But as we have seen, domestic systems can 
only constitute a small percentage of the national needs 
– mainly owing to the limited availability of unshaded 
rooftops in our crowded cities. In order to tackle the 
big problem, it will be necessary for Israel to install an 
approximately 1 GW solar plant every year. Such a plant 
would generate 2 billion kWh per year and could enable 
the Israel Electric Corporation to put a complete halt to 
the installation of further fuel-burning plants.

Dov Raviv has estimated that a factory large enough to 
have a throughput of one GW-size CPV plant per year 
would take 4 years to complete. Thereafter, it would 
create one new plant each year for a cost of approximately 
1 billion dollars each. However, the first CPV plant would 
go on line at the end of year 5 and generate 200 million 
dollars worth of electricity each year. Furthermore, this 
plant would be joined by a second the next year, by a third 
the year after, etc. It is therefore easy to see that by the time 
5 CPV plants are on line, their combined annual revenue 
would suffice to cover the cost of the sixth plant.

right: Weizman Science 
Institute in Rehovot: U.S. 
Vice President Al Gore 
(r), accompinied by Trade 
& Industry Minister 
Natan Sharansky (with 
glasses), April 1998.

David Faiman

David Faiman is 
Professor of Physics 
and Chairman of 
the Department 
of Solar Energy 
& Environmental 
Physics at Ben-Gurion 
University’s Jacob 
Blaustein Institutes for 
Desert Research, Sede 
Boqer where he is 
also director of Israel’s 
National Solar  
Energy Center.

In 1976, he joined 
Ben-Gurion University 
where he participated 
in the establishment 
of the Blaustein 
Institutes, refocusing 
his research activities 
into the field of applied 
solar energy.

At present, he is 
Israel’s representative 
to the Task 8 
Photovoltaic Specialist 
Committee of the 
International Energy 
Agency and has co-
authored their latest 
book: Energy from 
the Desert: Practical 
Proposals for Very 
Large Scale Photovoltaic 
Systems (James & 
James, London, 2007).
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The full calculation naturally takes into consideration 
the cost of the manufacturing facility, storage batteries 
for smoothing out the effect of passing clouds, operation 
and maintenance costs, interest rates, etc. But these 
calculations indicate that Israel could have a massive 
solar infrastructure that would have completely paid for 
itself via electricity revenues within 21 years. That is to 
say, by that time we would have 10 GW or “antiquated” 
fossil-burning plants and 17 GW of absolutely free solar 
plants. At that stage, the cost of generating electricity 
would simply be the operation and maintenance cost of 
these plants, which is estimated to be approximately 0.5 
¢/kWh, i.e. ten times less expensive than the production 
cost of today’s fossil-generated electricity.

Cheap clean solar electricity will, of course, open up 
completely new vistas. One is the electric car, a project 

left: experimental solar 
energy installation at the 

solar energy center at 
Kibbutz “Sde Boker.”

above: Aerial view of 
Rehovot’s Weizmann 

Institute solar  
energy facility.

bottom: solar heat 
collectors manufactured 

by the Solel company.

that is being actively promoted in Israel by Shai Agassi. 
Agassi’s plan is to market “kilometers” in much the manner 
in which mobile phone companies market “air-time”. You 
would accordingly not have to pay for charging your battery. 
Instead, your electric car would pull into a filling station, say 
every 100 km, in order to have your empty battery replaced 
with a full one. The empty battery would then be re-charged 
by solar electricity.

It is clear that with world-wide concern for the 
environment and diminishing fuel resources, the solar 
era has finally dawned. We may therefore confidently 
expect the accumulated years of Israel ’s know-how 
to make a significant contribution, both to making 
energy sources less unstable than they are today, and 
to enabling the world to make massive reductions in its 
CO2 emissions. ◆
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