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Analysis

Zero-carbon race hots up
In our final part on zero-carbon living, we look at the competition to become the
first zero-carbon country in the world.

Until someone at the United Nations decides to design a trophy to commemorate
the event, the winner of the race to become the first zero-carbon nation on the
planet will have to settle for a place in the history books. Apart from a couple of
European city-states and a pair of rapidly submerging tropical island nations, the
likely winner of this most sought-after accolade in the renewable energy
industry will be a country with a population of about 4.5m and will have to be
endowed with vast amounts of geothermal and hydroelectric power potential.
But before we look at the front-runners, here are some of the smaller
competitors.

Vatican City

Located within Rome, the 108-acre Vatican City is a sovereign city-state created
in 1929 as a result of the Treaty of Lateran. Boasting a two-mile international
border with Italy made up largely of medieval battlements, the Vatican has most
of the trappings of a separate distinct state, even if its foreign affairs and energy
policy are conducted by the Catholic Church. Since his election as the 265" pope
in 2005, Benedict X VI, stressing that mankind has an obligation to protect the
planet, has been an outspoken supporter of climate change initiatives. And
although the Vatican’s coffers do not normally stretch to purchasing high
technology, the Catholic Church nevertheless has welcomed any donations that
might enhance its environmental credentials and improve its profit and loss
account.

For example, in mid-2007, the Vatican accepted an offer from a carbon
offsetting company to create on its behalf the 37-acre Vatican Climate Forest in
Hungary. Generally viewed as a symbolic gesture that would raise awareness of
climate change among the Church’s 1bn Catholics worldwide, the forest was the
first in a series of clean energy initiatives that has grabbed headlines for the
small city-state. However, a more practical approach that has produced
substantial savings on the Vatican’s electricity bill was the replacement last
September of the decaying roof tiles of the Paul VI auditorium with 2,700 solar
panels. Donated by Bonn-based Solar World, the new $1.5m roof helps prevent
the production of about 225 tonnes of carbon dioxide a year. Not a world record,
but a positive step nonetheless. Cardinal Giovanni Lajolo, governor of Vatican
City and the man responsible for the day-to-day running of the state, is also
reported to be examining the feasibility of building a solar plant on a 740-acre
site the Vatican owns north of Rome. Currently used as a transmission base for
Vatican Radio, the 100 MW project would cost an estimated $650m, would
generate six times the power used by the radio station and would make the
Vatican a net exporter of electricity to the Italian grid. It is unlikely, however,
that there will be any donations of this magnitude in the foreseeable future.

Tuvalu

This tiny string of islands in the Pacific (one half of the former Gilbert and
Ellice Islands) is living testimony to the entire climate change debate. When he
addressed the UN General Assembly in 2003, Tuvalu Prime Minister Saufatu
Sopoanga pulled no punches: “We live in constant fear of the adverse impacts of
climate change. For a coral atoll nation, sea level rise and more severe weather
events loom as a growing threat to our entire population. The threat is real and
serious, and is of no difference to a slow and insidious form of terrorism against
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us.

The language was bleak but with the highest point in the country only 15ft
(4.5m) above sea level, Tuvalu politicians can be forgiven for emphasising the
risk of flooding. A start has already been made in fighting the inevitable. Fifteen
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months ago, a $400,000 solar power plant was installed on the roof of the
spectator’s stand at the Vaiaku sports ground. Since then, the 40 kW system,
which was donated by e8, an international non-profit group of 10 electricity
utilities from G8 countries, has supplied about 5% of the power used in the
capital Funafuti. The scheme is due to be expanded to 60 kW within the next six
months. It is hoped to extend the solar initiative to some of the outer islands,
with an $800,000 46 kW scheme, supported by the Italian government, planned
for the Motufoua Secondary School in Vaitupu later this year.

Although these efforts may look piecemeal, Tuvalu unveiled its longer-term
ambitions in late July when it announced it wanted to produce all its power from
renewable sources by 2020. Public Utilities Minister Kausea Natano estimates
that it will cost about $20m to achieve this for the 12,000-strong population.
However, one of the intrinsic drawbacks of solar power is that relatively large
blocks of land are required to generate viable amounts of electricity. It would be
an exaggeration to say that Tuvalu is overbuilt, but there are very few areas in
the islands that have large tracts of suitable land for solar power. Nevertheless,
the grassy aprons running alongside the single runway at the Funafuti
international airport might one day be used for this very purpose.
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The Maldives

Like Tuvalu, the Maldives is faced with rising seawater levels and like its
Pacific counterpart, this Indian Ocean island archipelago has made a very public
commitment to becoming the first zero-carbon country within a decade. Blessed
with 26 beautiful atolls, but cursed by being the lowest country in the world, the
Maldives has a population of 385,000 living about 1.5m above sea level. The
country’s predicament was highlighted by President Mohamed Nasheed in
March when he outlined a plan to build 155 wind turbines, extensive rooftop
solar panel arrays and a biomass plant fuelled by coconut husks that would
decarbonise the entire economy. At an estimated price of $1.1bn over ten years,
the plan is intended to pay for itself within 15 years at current oil prices of
$70/bbl. Even with a vibrant tourism industry and a fisheries sector buoyed by a
larger exclusive economic zone, the Maldives’ economy will need to maintain
last year’s 6% growth in gross domestic product throughout the 2010s if it is to
achieve its zero-carbon target.



BNP Paribas Fortis/VM Group

August 2009 | BNP Paribas Fortis renewable energy monthly | 5

Monaco

The one thing that should never be forgotten about Monaco is that it is a
business. So whether the principality’s reigning Prince Albert will be able to
build the much-vaunted new island off Monte Carlo by 2018 and cut the state’s
carbon emissions to zero at the same time is a tall order for anyone. Technically
the second smallest country in the world after the Vatican, Monaco has a
population of 33,000 making it the size of an average small regional town.
However, the lifestyle and wealth — plus the annual Formula One Grand Prix —
put Monaco in a class of its own. Since 2000, the principality has made good
progress in reducing its carbon footprint, cutting greenhouse gas (GHG)
emissions by 3% in both 2004 and 2005 and by a further 13% in 2006. Monaco
has committed itself to curbing GHG pollution by 20% by 2020 compared with
1990 levels and by 60% by 2050. To this end, heating oil has been banned in
new buildings and a subsidy of 30% is granted for the development of solar
heaters to replace boilers operating with fossil fuels. Some of the city-state’s
energy awareness dates back to the 1960s when it first used sea water to heat
buildings. Now, about 17% of all energy used in Monaco comes from renewable
sources. As for transport, the principality encourages buses, trains, carpooling
and walking, while the availability of a 30% government subsidy is expected to
make electric vehicles more prevalent in the two square kilometre (.75 square
mile) country. As the only thing Monaco lacks is land mass, the principality is
unable to install large-scale solar or windpower arrays. Instead, the climate
change strategy relies on buying carbon credits from renewable energy projects
in developing countries.

Iceland

And now for the first serious contender in this race. Iceland has been actively
harnessing local sources of renewable energy for more than a century. It built its
first privately-run hydroelectric plant in 1904 and its first municipal hydro
scheme began producing 1 MW of power in 1921. By 1907, it was using
geothermal power for domestic and municipal heating. Located as it is on the
Mid-Atlantic Ridge, Iceland’s 200 volcanoes and 600 hot springs mean the
country has a virtually endless supply of renewable power. Small wonder then
that Iceland has been able to generate 99% of its electricity and almost 80% of
total energy production from hydropower and geothermal sources for the past
decade. Furthermore, it has set one of the most ambitious long-term targets of
reducing net GHG emissions by 50-75% by 2050 and has already made huge
strides in this direction.

Thorunn Sveinbjarnardottir, Iceland’s Environment Minister at the time the
country joined the United Nations Climate Neutral Network in 2008, observed:
“Iceland has effectively de-carbonized its energy production sector, and hopes to
do the same in the coming decades with other sectors of the economy.”
Economic and political upheavals in the country earlier this year have seen
several new environment ministers take office, the most recent of whom is
Svandis Svavarsdottir, who has questioned the wisdom of Iceland diverting
more of its electricity output to aluminium production. In an interview with the
New York Times in early July, she cautioned: “A few years ago one industry —
finance — was allowed to expand virtually unchecked beyond all proportions.
The results were a disaster. We should have learned our lessons. We must seek a
more balanced economy and true sustainable development.”

To say that Iceland squanders its renewable energy output would be unfair, but
nevertheless 80% of its electricity generation goes to the aluminium industry
which, instead of simply diversifying the Icelandic economy, could now
dominate it. For a country with just 320,000 inhabitants and huge renewable
energy reserves, Iceland should be able to meet its GHG targets, but whether it
becomes the first zero-carbon country may depend on the political and economic
readjustments it needs to make in the aftermath of its crippling banking crisis.
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Norway

With a declared policy of becoming zero-carbon by 2030, Norway is pinning its
hopes on a steadily-expanding indigenous renewable energy sector and an
aggressive programme of purchasing carbon offsets in developing countries.
Hydropower already produces 99% of Norway’s electricity and like Iceland
much of this output is channelled into the aluminium industry. Norway has also
recently experienced the volatility of the aluminium market exposing it to high
production costs and lower market prices. Nevertheless, Norwegian government
attempts to reduce its carbon trail have spread into other renewable sectors by
adopting an official target of 1,000 MW of windpower by 2010. With an eye on
the long-term potential of offshore windfarms, Norwegian companies such as
StatoilHydro have been using their extensive experience in the oil and gas
industry to develop deep sea offshore wind turbine technology.

Central to the Norwegian climate change strategy is a policy of buying carbon
credits. Oslo earmarked a NKr 7bn ($1.1bn) budget in 2009 to purchase Joint
Implementation and the Clean Development Mechanism credits and in the
process became the third largest buyer of carbon credits in the world allowing it
to exceed its Kyoto obligation by about 5m tonnes of carbon emissions. Almost
alone in its approach to the emissions market, Norway has also been willing to
study projects for post-2012 delivery and has encouraged projects in countries
with little experience of the offset mechanism. In this sense, Norway, which
with a population of just 4.8m, is acting as a midwife to many budding
renewable energy enterprises that are shunned by others.

New Zealand

The New Zealand Government stood a reasonable chance of being the first zero-
carbon country until it finally revealed its interim carbon emissions reduction
goal on 10™ August. With a strong hydro sector that produces 55% of its
electricity, Wellington had been confident enough already to have set an official
long-term carbon reduction target of a 50% cut in 1990 GHG emissions by 2050.
But the latest decision to cut its 2020 emissions by between 10%- 20% means
that it has tacitly given up the prospect of a zero-carbon economy this century.
Once again, the issue boils down to the New Zealand agricultural sector, which
is behind the 24% rise in total New Zealand GHG emissions during 1990-2008.
Like King Canute with the waves lapping around his feet, New Zealand has
acknowledged the inevitable. While accepting that New Zealand farming
currently accounts for 48% of its GHG emissions, the Government knows full
well that the cost of implementing a carbon-free national policy would have
huge social as well as economic consequences for the country’s 4.3m
inhabitants. In early August, Climate Change Minister Nick Smith stated baldly:
“It is misleading for those advocating bold targets to say that 100% renewables
and big cuts to agriculture emissions can be easily made. The consequences for
New Zealanders of cutting by a third our number of sheep, cattle and deer would
cost 47,000 jobs, reduce our export receipts by NZ$6bn (US$4bn) and would
significantly reduce the living standards of all New Zealanders.” He said that the
cost of achieving 100% renewable electricity by 2020 would be NZ$17.5bn,
electricity prices would need to rise by 30% and the country would have to build
the equivalent of seven Clyde Dams — the third largest hydroelectric dam in the
country with an installed capacity of 480 MW.

Although the modest 10%-20% target is a recipe for inaction, Wellington may
reconsider its climate change ambitions after the Copenhagen meeting, but in the
meantime New Zealand should be written off as a possible winner of the
competition to be the first carbon neutral country.

Costa Rica

Without doubt, Costa Rica is a different story. The country already derives 99%
of its power from a rich mixture of renewable sources that includes
hydroelectric, geothermal, biomass, solar and windpower. Furthermore it has a
president — Nobel peace prize laureate Oscar Arias — who wants to make Costa
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Rica a carbon-neutral country by 2021, the 200th anniversary of its
independence from Spain. Arias’s goal has been made a little easier by the
abundance of hydropower potential in the country — 82% of its electricity is
generated in this fashion — as well as untapped geothermal power from a string
of volcanoes stretching across the country.

Considered by many environmentalists as a biological gem, Costa Rica has
invested heavily since the 1990s in a reforestation programme that has seen the
forest cover of the country increase from 21% in 1986 to 51% in 2008. Five
million trees were planted in 2007 and a further 7m a year later. By early 2008,
the government had a comprehensive plan in place to produce a paradigm shift
in thinking what could be achieved and how to bring it about. As well as raising
public awareness among the country’s 4.5m inhabitants, the government
introduced a carbon tax and plans to create its own voluntary national carbon
market. Furthermore, Costa Rica has not been backward in trying to attract
foreign financial resources and is fully prepared to take the lead in climate
change issues where necessary. It has made a virtue of being virtuous, being the
first country in the world to formally abolish its military in 1948 yet it still
retained the ability to act as honest broker in Latin American conflicts during the
1980s. The country tops the Happy Planet Index, an index of human well-being
and environmental standards, as well as being fifth in Yale University’s
Environmental Performance Index.

Political will

So who will win the competition? Allowing for the likelihood that Iceland will
eventually join the European Union, the fact is that four of the most serious
contenders in this race are located in Europe. This suggests that political will is
as important as natural resources in decarbonising modern society. But the
diversity of the EU and the complicated bargaining processes that must be
endured before any viable agreement can be reached, means that Europe like the
US has debated the issue for too long. If Norway, Portugal or Spain had adopted
their own independent way of thinking on renewable energy a generation ago,
there might be a European winner in this race. As it turns out, Costa Rica, with
such abundant natural resources and political intuition, may be the envy of the
world 12 years from now when it snatches the title of first zero-carbon country
in the world.

Carbon emissions by country (000t of carbon)
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Focus

Super cool - the next generation of power

As windfarms go into deeper offshore waters and the size of wind turbines
increases, the future of the renewables industry may lie in the physics
laboratory.

Much like the power industry in general, the wind turbine market is all about
economies of scale. Five years ago, the first 5 MW wind turbines were
constructed and last year German turbine maker Enercon unveiled a prototype
that will generate between 6 MW-7 MW of power. Called the E-126, this turbine
has a rotor diameter of 126 metres and nestles on top of a 131-metre tower.
Irrespective of the introduction of new composites designed to reduce weight
and extend height, this technical achievement by German engineers may prove
to be the high water mark in the development of the modern windpower
industry. Any future gains in electricity generation will have to come from other
areas.

One such promising area is the field of superconductors, in which electrical
resistance in certain materials decreases as temperatures reach very low levels.
Although superconductivity was first observed in 1911 when Dutch physicist
Heike Kamerlingh Onnes dropped the temperature of mercury to 4 degrees
Kelvin (-452F, -269C) at his Leiden University lab, the greatest strides in
superconductor research took place in the 1950s in the US and three decades
later in Switzerland. Since then, new breakthroughs have taken place about
every five years, adding weight to the belief that if scientific endeavour has one
last remaining unknown frontier it is superconductivity.

Assessment of new wind turbine

Even with applications of superconductors in such high-profile areas as
magnetic levitation transport, the real potential of superconductivity lies in
power transmission. Earlier this year, the US Department of Energy’s National
Renewable Energy Laboratory (NREL) and its National Wind Technology
Center started a 12-month assessment of a 10 MW superconductor wind turbine.
Developed by the Nasdag-listed American Superconductor (AMSC), the turbine
design relies on a direct drive superconductor generator. Using a new generation
of high temperature superconducting (HTS) wire that carries 150 times more
electrical current than conventional copper wire, AMSC estimates that its
superconductor technology will enable a 10 MW-class generator system that
would weigh 120 tonnes, compared with 300 tonnes for conventional direct
drive generators with a similar power rating. Significantly, direct drive
generators eliminate the need for massive gearboxes, the component with the
highest maintenance costs in conventional wind turbines. Such a development
may transform the economics of what are seen as marginal windfarms both on
land and offshore.

The NREL trials are intended to establish the cost of such a revolutionary

10 MW turbine and to gauge the likely impact of the design on the economics of
larger-scale windpower generation. The US federal researchers already have
something to work on as AMSC has developed superconductor ship propulsion
motors and generators under contracts with the US Navy. AMSC announced in
January that its 36.5 MW superconductor ship propulsion motor had been
successfully operated at full power by the Navy and was ready for deployment.
The Navy has invested more than $100m in HTS technology because of the
possibility of cutting the size of propulsion systems in half, thereby reducing
ship weight by 200 tonnes, improving fuel efficiency and freeing up valuable
onboard space for other functions. Dan McGahn, senior vice president and
general manager of AMSC, said the motor provides the Navy with a
transformational capability relative to size, stealth, endurance and survivability
and that it was “the beginning of a new era in ship propulsion technology.”
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With the US Navy already a satisfied customer, AMSC now hopes to make
serious inroads into the wind turbine market. But its success in renewable energy
will depend to some degree on the cost of HTS wire. With current prices of
$100/kiloamperes per meter (kA/m), HTS wire will begin to compete with
conventional copper if large production runs can take the price down to
$15/kA/m. Other costs unique to this new windpower technology are the capital
outlay and maintenance costs of cryogenic units to keep HTS wire at its critical
temperature. This all-important uptick in market demand for HTS wire is likely
to come from the bulk energy transmission industry as superconducting
technology has been identified as a crucial component of the emerging, but still
ill-defined, smart grid in the US.

When energy planners talk about the much-hyped smart grid, they conjure up
images of a fault-free network that can respond quickly to demand, that offers
utilities immense reliability and gives them total security of supply. This utopian
dream is several decades away and judging from the immensely complicated
patchwork quilt of grid infrastructure that developed during the twentieth
century in the US, the dream may never be realised. But energy planners are
allowed to daydream and superconductivity is part of that vision. Although the
latest second generation (2G) HTS wire was developed barely seven years ago,
it will play a central part in revolutionising the power industry.

Bottlenecks

One of the first applications of HTS wire in the evolution of the new supergrid
will be its usefulness in unclogging bottlenecks. HTS wire offers between three
and five times the capacity of conventional underground alternating current
cables and up to ten times the capacity of direct current lines. This means
utilities will have the ability to transmit and distribute more energy, more
effectively and with a minimum impact on life at street level. The high-density
nature and load-bearing ability of HTS wire means that the same amount of
electricity normally carried on a 600 ft wide transmission corridor can be carried
on a superconductor electricity pipeline housed in a right-of-way no wider than
25 ft. This will have profound implications for freeing up blockages in the grid
that normally would have required widespread construction of 150 ft high
electricity distribution pylons.

Another significant benefit from the wholesale introduction of HTS wire will be
a marked drop in the amount of power lost in transmission. An estimated 70,000
MW of power, or more than the entire electricity consumption of California, is
currently lost in transmission on the US grid. This could be reduced by about
60%, or the equivalent output from 25 new nuclear power stations, if the entire
grid was operated with HTS wire. There are environmental considerations also.
The use of liquid nitrogen as a dielectric and coolant to maintain HTS wire at its
operating temperature is highly cost-effective and eliminates the use of oil from
some conventional power cables.

But before anyone decides to rush out and convert the whole US power grid to
HTS wire, they should be aware that the end of the technological innovation
curve has not yet been reached. In fact, discoveries by a group of Japanese
researchers in 2008 show the potential for a new generation of iron-based
superconductors that may revolutionise the science yet again. This so-called
third generation or 3G HTS will be distinguished by the ability to shape
transmission wire more easily than today’s copper-oxide variants, opening up
even more commercial possibilities for superconducting technology that will
eventually see small-scale applications in household products. Nevertheless,
some of the basic properties of superconductivity remain a mystery to even the
most determined researchers, and until this scientific field has been fully
investigated, it is inevitable that there will be many surprises in store for the
energy industry throughout the next decade.

Other technology and research news, Pages 20 & 21
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Americas

News

* Aug 5™: President Obama announced $2.4bn in grants to speed up
development of electric vehicles.

* Aug 5™: Oregon introduced a 2% biodiesel requirement for fuel sold in the
state.

+ Aug 4™ The US Government outlined new licensing procedures for
hydrokinetic energy on the Outer Continental Shelf.

+ Aug 4™ Mexican state power utility CFE gave the go-ahead for two
windfarms with a combined capacity of 303 MW costing $394m.

« July 30" New Mexico state officials said they want to encourage small-scale
renewable energy developers by cutting the amount of statuary regulation.

« July 29" The US Department of Energy offered $8.5bn in loan guarantees for
advanced renewable energy projects.

« July 29" New York State Attorney General Andrew Cuomo said 16
windpower companies had signed up to his Wind Industry Ethics Code.

« July 29" Crimson Renewable Energy opened the largest biodiesel plant in
California capable of producing 30m gallons of fuel a year.

+ July 28" New windpower capacity in the US increased by 1,200 MW in Q2
2009, according to the American Wind Energy Association.

« July 27" Pacific Gas and Electric agreed to buy 48 MW of solar power from
the Copper Mountain Solar plant which will come online in 2011

* July 25™: Brazil agreed to pay Paraguay $360m a year for the power it
receives from the jointly-owned Itaipu hydroelectric scheme.

+ July 24™ The US Bureau of Land Management started the first of nine
biomass projects in Oregon with $1.4m in federal funding.

« July 24™: US ethanol group Poet said it had devised a technique to produce
biofuel from corncobs instead of whole corn.

« July 21%: Leading US refiner Valero said seven ethanol plants it bought from
VeraSun in March were running at full capacity and were now profitable.

+ July 20" Renewable energy group Terra-Gen Power arranged $115m in
funding for the first phase of the 3,000 MW Alta Wind project in California.

« July 20" Sdo Paulo transport authorities said they would introduce a fleet of
five new hydrogen-powered buses on its network by next year.

+ July 20" Canadian utility TransAlta launched a hostile C$653m (US$602m)
cash bid for renewable energy group Canadian Hydro Developers.

« July 17" Ethanol producer Poet and Magellan Midstream said they may
extend their proposed $3.5bn dedicated ethanol pipeline into South Dakota.

+ July 16™ The US Department of Energy unveiled $13.8m in funding for 28
wind energy projects. A day earlier, it announced a $52.5m investment in 13
concentrated solar projects.

« July 15" Kinder Morgan revealed plans to build a Im barrel petroleum and
ethanol storage facility in New York Harbor.

« July 14™ ExxonMobil announced a $600m research plan to produce
transportation fuels from algae.

Analysis

Geothermal companies regroup

Polaris Geothermal was at the centre of a significant realignment of the North
American geothermal industry in mid-July when the Toronto-based company
announced it was amalgamating with three other geothermal companies. Signing
letters of intent as a stepping stone towards a C$100m (US$92m) fund-raising
exercise, Polaris will hold 54.1% of the new entity, with the balance held
between Western GeoPower (29.2%), Ram Power (15.4%) and GTO Resources
(1.3%). If the proposed merger is consummated and fresh development funds are
found, the new company will emerge as a serious rival to Magma Energy, the
brainchild of Canadian wunderkind Ross Beaty. Following its initial public
offering in June which raised C$100m, Magma then made a move on a 10.76%
stake in Icelandic geothermal group HS Orka (HS). Magma agreed to buy the
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stake from Geysir Green Energy in two tranches: an initial 8.62% holding for
Icelandic Kroner (ISK) 2.5bn (US$19.6m) in September followed by a further
ISK625m for a 2.16% stake next March. Magma also has an option on an
additional 5% stake in the company if it invests $15m in HS. In making the
purchase, Magma acquires a strategic stake in the largest privately-owned
energy company in Iceland with an installed geothermal capacity of 175 MW.

Hot spots for Nevada geothermal

Competitive bidding at the US Bureau of Land Management (BLM) lease
auction of federal land with geothermal potential generated more than $9m in
mid-July. Although miniscule in comparison to auctions for oil and gas drilling,
the sale was a substantial shot in the arm for Nevada, where most of the best
acreage is located. The highest bid per acre was made by Ormat Nevada for a
Nevada parcel at $3,800 per acre while the highest bid paid for a parcel was
$2.6m by TGP Development for 5,045 acres. Interior Secretary Ken Salazar said
the auction reflected growing interest in geothermal power and noted:
“Geothermal resources on America’s public lands offer significant
environmental and cost benefits for energy producers.” The BLM currently
manages 560 geothermal leases, 58 of which are generating 1,275 MW of
power.

Airlines rise to fuel challenge

The international airline industry is “stepping up and addressing its
environmental and fuel challenges,” said Billy Glover, managing director of
environmental strategy for Boeing Commercial Airplanes (BCA). The
comments came after industry research body Sustainable Aviation Fuel Users
Group (Safug) announced that five more airlines (Alaska Airlines, British
Airways, Cathay Pacific, TUIfly and Virgin Blue) had joined Safug in its quest
to develop sustainable non-fossil aviation fuels. Safug’s research program,
which receives technical support from BCA, will focus on an assessment of
halophytes, a class of plant that thrives in saltwater habitats, later this year.
Industry-wide goals were outlined in June by International Air Transport
Association CEO Giovanni Bisignani, who said the aviation sector planned to be
carbon neutral by 2020. (www.safug.org)

Landmark biodiesel shipment

The US biodiesel industry recorded a significant landmark on 30™ June when the
first commercial shipment of blended 5% biodiesel (B5) was transported by
pipeline. Leading pipeline and energy storage group Kinder Morgan revealed
that a 15,000 barrel batch of BS was created by injecting B99 into ultra low
sulphur diesel at a pump station and tank farm in Mississippi and then shipped to
marketing terminals in Georgia and Virginia. Kinder Morgan said it plans to
ship blended biodiesel initially on pipeline sections that transport only gasoline
and diesel, but was working on technical solutions that would allow it to ship
biodiesel on parts of the pipeline network that also shipped batches of jet fuel.

Los Angeles vows to beat coal

Further evidence that renewable energy was having a direct impact on coal plant
construction in the US emerged in early July when Los Angeles Mayor Antonio
Villaraigosa pledged to eliminate the use of coal-fired electric power by the city
by 2020. Villaraigosa boasted during his inauguration speech at the start of his
second term as mayor: “We left much of the world in the dust by beating the
Kyoto targets four years ahead of schedule. It’s now time to meet the carbon
challenge by breaking our addiction to coal.” The re-elected mayor undertook to
source 40% of the city’s power from renewable energy by 2020 and to be 60%
carbon-free by the same date. A key part of this strategy is the exclusion of
electricity generated by coal-fired generating plants. And sure enough, a week
after the inauguration festivities, the Intermountain Power Agency (IPA)
effectively dropped plans to build a third 950 MW coal-fired unit in Utah which
would have fed into the electricity supply of Los Angeles. By allowing an air
permit for the proposed new plant to lapse, the IPA was acknowledging that coal
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increasingly has no future in California. Instead, the IPA said it was considering
building renewable power projects on the Utah site which would have housed
the new coal-powered station.

Call for 45 more nuclear plants

In what appears to be a thinly-veiled marketing ploy by the American nuclear
industry, the US Electric Power Research Institute (EPRI) updated its analysis of
the electricity sector by urging a “full portfolio” approach to competing
technologies in a bid to cut carbon dioxide emissions and to limit cost increases
in electricity prices over the next four decades. A full portfolio entails coal-fired
generation with carbon capture and storage, renewable resources, and nuclear
generation, as well as significant efficiency improvements throughout the
electricity production and delivery system. By following this approach, which
also entails the construction of an additional 45 nuclear power plants, the US
could limit the increase in the wholesale price of electricity to 80% by 2050
compared with a projected rise of more than 200% if a restricted portfolio of
power generation technologies was used, i.e. not including nuclear. Steve
Specker, EPRI chief executive officer, noted: “Our analyses clearly show the
imperative for the electricity sector to move aggressively to deploy a full
portfolio of technologies that will lead to low-carbon energy future while
limiting costs to the nation’s economy.”
(http://mydocs.epri.com/docs/SummerSeminar09/Specker09SumSem.pdf)

Renewables catch up on nuclear

It has been a race that few in the renewable energy industry thought could be
won, but the signs are that renewable energy will shortly overtake nuclear
energy as a power source in the US. Although the latest figures from the US
Energy Information Administration show that renewables briefly overtook
nuclear as a source of energy in April, the real story is in the long-term trend.
Throughout this decade, the output of hydroelectricity has oscillated in a narrow
range due to variations in rainfall and geothermal has been slow to develop, but
the greatest gains have been in biofuels and windpower. For 2008 as a whole,
renewable energy generation in the US accounted for 7.3% of energy
consumption compared with 8.5% for nuclear power. Renewables accounted for
6% of output in 2004. Whereas renewable energy projects have been expanding
rapidly during the decade, the nuclear industry has been hamstrung by lengthy
planning procedures, fears of huge cost overruns and unresolved issues over
waste. Even if the nuclear industry began construction of new reactors this year,
the power plants would not come online until the mid-2010s. On this basis,
renewable energy should overtake nuclear power within 18 months.

California prepares for the worst

Never afraid to pioneer ground-breaking approaches to environmental standards,
state administrators in California have now taken the debate on climate change a
step further by formulating policies on how they should cope with the
consequences of global warming. Even while some parts of the US still debate
whether climate change actually exists, the California Natural Resources Agency
published in early August a draft document warning that the state will need to
cope with rising sea levels, droughts and floods irrespective of whether any
agreement is reached in Copenhagen on a global approach to curbing
greenhouse gas emissions. Among the proposals are the creation of a state panel
to advise on climate change risks, the avoidance of “significant new
development in areas prone to flooding, sea-level rise, temperature changes, and
precipitation changes,” and a 20% state-wide cut in per capita water use by
2020. According to some estimates, sea levels in the state have risen by 7 inches
during the last century, average temperatures have increased and spring
snowmelt now occurs earlier in the year.

(http://resources.ca.gov/docs/2009 _California_Climate Adaptation_Strategy Di
scussion_Draft Final Release 8-3-09.pdf)
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Canadians consider diverting rivers

Not many hydroelectric schemes offer the prospect of an annual 14% return on
an investment. But then again, not many propose to capture and divert the
seasonal flow of three rivers in Canada. Currently under review at the Montreal
Economic Institute (MEI), the C$15bn (US$13.8bn) proposal estimates that the
minimum revenue from the sale of energy produced from the incredibly
ambitious scheme — an estimated 14 terawatt hours annually — would be worth
C$2bn a year. A further annual C$300m could be pulled in from the sale of
power during peak periods, while exports of power to the US market would
generate further revenue, according to the MEI. Although the scheme is very
much blue sky thinking at the moment, the MEI suggests: “Considering that
ocean levels may rise in the coming decades due to global warming, the
diversion may have the positive effect of offsetting this by turning Quebec’s
freshwaters back into the continent.” Initial reaction to the scheme from
environmentalists was negative, with some pointing out that it ignores the
prohibition on the bulk export of Canadian water from any of the country’s five
major basins, while others suggested that permanent damage could be done to
surrounding marshlands. MEI president Michel Kelly-Gagnon responded: “This
project looks very serious to us at first sight and deserves at least a credible
independent economic and environmental impact study rather than a back-of-
the-hand rejection for strictly ideological reasons or irrational political fears.”
(http://www.iedm.org/uploaded/pdf/juillet09 _en.pdf)

Solar surprises in vineyard

Fifteen months after their first-of-a-kind $4.2m solar power project went live,
the five owners of the Far Niente vineyard in Oakville, California are receiving a
steady stream of visitors to see how they have slashed their energy costs to
nothing and created a potentially new form of solar array. Dubbed
“floatovoltaic,” the scheme entails configuring almost 2,300 solar panels on land
and on floating pontoons. By positioning 994 panels on 130 pontoons in a 16 ft
deep irrigation pond, the owners were able to avoid using 1% acres of valuable
Cabernet Sauvignon acreage which would normally generate $150,000 a year in
revenue for the winery. MIT-engineer-turned-winemaker Greg Allen, who
makes the Dolce late-harvest wines on the Far Niente estate, was asked to
oversee the project from inception. By using floating solar technology developed
by Thompson Technology Industries, Allen may have stumbled on a simple way
to enhance the efficiency of solar panels. “It seems there is a cooling effect on
the panels by the pond which has resulted in higher electricity production
efficiencies,” he says. “Although the magnitude of this effect has yet to be
quantified, we know the panels on the pond are a few degrees Fahrenheit cooler
than those on land.” Allen and the estate owners have had their fair share of
teething problems to cope with such as power surges from Pacific Gas and
Electricity, but now the Far Niente and the nearby Nickel & Nickel wineries are
saving about $200,000 in electricity and sending a further 80,000 kWh of energy
back onto the grid annually. This feed-in supply earns the vineyards a $30,000
credit with the power utility, which however cancels it at the end of an
accounting year. Allen grimaces at the loss of such hard-earned success. “We’re
working with State Senator Pat Wiggins on a Senate Bill that would allow these
‘net credits’ to roll forward for up to two years. That’s a step in the right
direction.”

Outlook

Cheque-book politics continue to define the US renewable energy market
with daily announcements from the Department of Energy about the latest
multi-million dollar giveaways. Cat and dog owners know only too well
what the English call “cupboard love” where an animal will appear to give
undying affection as long as its food bowl is continually replenished. At
some point soon, President Obama is going to discover that his $787bn
cupboard is empty and while he waits for the economy to turn around he
will be faced with the harsh realties of American politics. But while the
money lasts, everything is possible. Meanwhile, posturing among the
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world’s climate change policy supporters starts to resemble a family
squabble where one side (it was China last year and India this month)
feigns an insult and refuses to talk with anyone. Soothing words are uttered,
egos are stroked and the family sits down quietly once again — until the next
time someone speaks. But to be fair to Obama, he has had barely nine
months as head of the US family faction and he may prove to be a much
better peacemaker than anyone imagined. Whether he actually has much to
show for his massive investment in renewable energy when he arrives in
Copenhagen is another matter. In the meantime, all he can do is write
cheques.
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Europe

News

+ Aug 7™ Dong Energy revealed plans to build a DKr 300m ($57m) 33 MW
windfarm in Narvik, Norway with local partner Nordkraft.

* Aug 7™ A new HF 14bn ($73m) 20 MW biomass plant in Hungary will
become operational in early September, according to the Energy Ministry.

+ Aug 5™ French battery maker Saft America received a $95.5m federal grant
to build a $200m lithium-ion battery plant in Florida.

+ Aug 3": Renewable Ventures, the US arm of Spanish solar group Fotowatio,
raised $200m for a new North American solar venture capital fund.

* 31* July: The Cyprus Government agreed a deal with local consortium
DK Windsupply to build a €155m ($219m) 82 MW windfarm by 2011.

« July 30" The UK Government removed value added tax from carbon
emission credits in a bid to halt trading fraud.

+ July 24™: Switzerland said it will open talks on joining the EU Emissions
Trading Scheme after the December climate change meeting in Copenhagen.

+ July 24™ The European Investment Bank approved €300m financing for the
165 MW first phase of the Belwind offshore windfarm near Zeebrugge.

« July 23™: French state utility EDF and US solar panel maker First Solar
announced plans to build a €90m solar panel factory in France.

« July 22™: The European Union will ban the sale of energy-inefficient
televisions, fridges and freezers from next July.

+ July 22" The European Commission started an investigation into Austria’s
new electricity act to see whether it favoured large energy users.

« July 21%: The UK Government approved plans for a £500m ($825m) 295
MW biomass-fuelled power plant at Teesport in the north of England.

« July 21%: Spanish renewable energy group Iberdrola Renovables said it will
invest $6bn in the US up to 2013.

« July 20" Nissan Motor announced plans to build two lithium-ion battery
plants in the UK and Portugal at a total cost of €500m.

« July 20" BP said it will exit its jatropha biofuel venture with D1 Oils to focus
on Brazil and US ethanol production and to develop biobutanol fuels.

« July 16™ The EU approved €170m in grants to upgrade Poland’s electricity
infrastructure.

Analysis

Bad timing for Vestas

The closure of the Vestas wind turbine manufacturing plant in the UK is a sharp
reminder that good political intentions do not always translate into sound
economics on the ground. Faced with bleak prospects for solar and biomass
projects, the UK Government has staked much of its hopes on meeting EU
standards on renewable energy through wholesale expansion of windpower
projects in the country. But the UK planning system means that onshore projects
remain doggedly difficult to bring off — principally because, unlike the US, the
British Government lacks large swathes of public land that it can offer to
windpower developers without the obsessive scrutiny of public enquiries.
Instead, the UK has had to rely on offshore locations for windfarms, thereby
driving up the cost of projects. Addressing the embarrassing closure of the
Vestas plant, the British Wind Energy Association said: “Although the offshore
market is projected for dramatic growth, it is still in an early stage of
development, with only 600 MW installed, 1,200 MW under construction and
another 3,000 MW - 4,000 MW expected to be built by 2015.” So converting the
existing Vestas factory to manufacture offshore units would mean there would
not be much demand for its output for another five years. Not much of a
business model there. The timing of the Vestas closure was all the more
poignant because 10 days prior to the eviction of the last worker from the site,
three European banks (RBS, Lloyds, and BNP Paribas Fortis) joined with the
European Investment Bank to provide up to £1bn ($1.64bn) in loans for onshore
windfarm development.
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British Government unveils feed-in-tariffs

Keeping a close eye on the timetable for a possible general election as much as
its commitment to renewable energy, the British Government published its much
delayed feed-in-tariff (FIT) scheme in mid-July. Preferring to call the
programme “clean energy cash back,” Energy and Climate Change Minister Ed
Miliband intends that the FIT scheme will encourage micro-generation on a
scale previously unknown in Britain. Rates are comparable to some international
FITs, with windpower under 1.5 kW attracting an allowance of £0.355/kWh
while larger schemes between 500 kW and 5 MW receive a less-than-generous
rate of £0.045/kWh. Rates for solar power were more attractive, with £0.31/kWh
for small PV units while larger arrays would pick up £0.26/kWh. Small-scale
hydro plants will earn £0.17/kWh while installations generating up to 5 MW will
be paid £0.045/kWh. Two unexpected features of the scheme include a tariff rate
of £0.115/kWh for combined heat and power output, and a bonus of £0.05/kWh
will be paid for any electricity fed into the grid that exceeds a producer’s own
consumption. In other words, the scheme is trying to encourage energy
efficiency and to turn small producers into net energy exporters to the grid. The
proposed scheme is due to come into effect next April but the tariff will also be
payable to systems already operational before that date.

Spanish mines offer geothermal hopes

European geothermal power received an unusual boost in July with the
publication of research that could transform mine shafts on the point of being
closed into conduits for heating nearby towns. Two engineers from the
University of Oviedo in northern Spain have developed a “semi-empirical”
method to calculate the amount of potential heat that a mine shaft could produce.
They define semi-empirical as part mathematical and part experimental. Rafael
Rodriguez and Maria Diaz in their paper “Analysis of the utilization of mine
galleries as geothermal heat exchangers by means of semi-empirical prediction
method” recommend that the viability of a mine must be established before it is
closed. The authors note: “When the mine is still active one can access the
tunnels easily in order to gather data about ventilation and the properties of the
rocks, as well as to take samples and design better circuits, and even programme
the closure of some sections in order to use them for geothermal energy
production.” The study, published in the academic journal Renewable Energy,
calculates that with rock temperature of 30° C 500m below ground, it would be
possible to inject water at 7° C and return it to the surface at 12° C, a heat gain
sufficient to augment small-scale district heating in buildings nearby.

Cautious start for Desertec

Members of the Desertec consortium, which hopes to build a massive continent-
wide solar power network across North Africa to provide electricity to Europe,
agreed in mid-July to fund a three-year feasibility study and to contribute to the
$2.5m cost of the first year of the scheme. Estimates for the final cost of the
project have so far been placed as high as €400bn ($565bn). (www.desertec.org)

Sunny times for Hamburg

The sun does not normally shine much in Hamburg in September but this has not
stopped the organisers of the 24™ European Photovoltaic Solar Energy
Conference (21*-25" September) from selecting the North German city as its
latest venue. This year’s conference is expected to attract 4,000 delegates who
will be treated to the créme de la créeme of 1,580 submitted abstracts (a 20% rise
on last year’s Valencia gathering) covering virtually every aspect of photovoltaic
(PV) research. Conference chairman Wim Sinke wryly observed that the choice
of Hamburg for the venue “underlines what most of us already know: PV can be
used anywhere, in sunbelt countries and in regions less blessed with sunshine.”
(http://www.photovoltaic-conference.com/)

Grouse halt windfarm project
Portuguese renewable energy group EDP Renovaveis is finding environmental
concerns in the US too much to handle and has signalled to its North American
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subsidiary, Houston-based Horizon Wind Energy, to suspend indefinitely plans
to build a 300 MW capacity windfarm at Simpson Ridge, Wyoming. Regulatory
uncertainty over the level of protection given to the state’s sage grouse
population means that some of the best windpower sites in Wyoming will
remain undeveloped in favour of keeping the grouse breeding grounds intact.
More than 54% of the world’s sage grouse population lives and breeds in
Wyoming. Horizon Wind Energy said it has about 500 MW of installed
windpower capacity in the US with a further 2,000 MW under development but
that the cancellation of the Simpson Ridge project will not impact on its long-
term expansion plans. EDP Renovaveis is the second-largest generator of wind
power in the world after Iberdrola Renovables.

Outlook

Last month, we forecast that carbon prices would remain subdued during
July and August in the absence of any breakthrough in climate change
thinking. In fact, they barely moved at all. Apart from a couple of lazy days
in July when the benchmark December 2009 contract traded below €14/t,
carbon prices have stayed above this support level but only by about 30
cents. Too many players in the forthcoming climate change drama have
been offstage rehearsing their lines for anything significant to happen, but
when it does, the emotional outbursts and prima donna antics will be all the
more captivating. In the meantime, the only sensible indicator of price
volatility will be assessments of economic recovery, which have been thin on
the ground so far. However, once agreement has been reached that the
economic cycle has bottomed out — we think it happened in July — then
buyers will return to the carbon market in full force. Expect €15/t by mid-
September.
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Asia, Africa and Pacific

News

+ Aug 13™ Australian lawmakers rejected Government plans for a carbon
emissions reduction scheme.

+ Aug 7™ The initial public offering of India’s state-owned hydroelectric
company NHPC, which raised $1.25bn, was oversubscribed seven times.

+ Aug 6™ Brunei started construction of a 1.2 MW solar power plant in Seria
and expects to have it operational by next summer.

* Aug 5™ The Bangladesh central bank unveiled a 2bn taka ($29m) refinancing
scheme to help commercial banks support renewable energy projects.

+ Aug 4™ CLP Power received permission to develop a HK$6.7bn (US$864m)
200 MW offshore windfarm near Clear Water Bay, Hong Kong.

* Aug 2" Nissan unveiled the Leaf, its new zero-emission electric car, which
has a 100-mile (160-km) range on a single battery charge.

« July 31%: Russian President Dmitry Medvedev inaugurated a $720m 670 MW
hydroelectric plant in Tajikistan built in five years with Russian aid.

« July 31%: The Indian Government revealed it will introduce mandatory energy
efficiency ratings on refrigerators and air conditioners in January.

« July 30" Australian solar power group Solar Sailor said it would deliver four
solar-powered ferries to Hong Kong by November.

« July 29" Iran confirmed it will give Bolivia a $280m low-interest loan to
develop its energy industry.

« July 27" French carbon firm Ecosur received approval for a waste-to-energy
carbon offset Clean Development Mechanism project in Cote d'Ivoire.

« July 20" Indian windpower engineer Suzlon said it will supply Technomash
Bulgarian Industrial Group with six 2.1 MW turbines.

« July 20" Ethiopian Electric Power Corporation signed a funding accord with
Egyptian and Chinese companies for two windfarms in the Tigray region.

« July 16™ Azerbaijan set up a national Alternate & Renewable Energy
Sources agency.

Analysis

Japanese weigh up climate change policies

Amid the wrangling over who can best cut taxes and reflate the economy,
leading Japanese political parties have also moved climate change onto the
agenda for this month’s election. The main opposition Democratic Party of
Japan (DPJ) has made a virtue out of adopting non-traditional policies and its
stance on global warming remains in stark contrast to the Government’s hesitant
and ineffective policy on climate change. If it manages a breakthrough in the
30™ August election, the DPJ plans to cut greenhouse gas emissions by 25%
below 1990 levels by 2020 and by at least 60% by 2050. It hopes to achieve this
through an emissions trading market with compulsory limits on polluters and it
says it will consider legislation for a climate change tax. On the other hand, the
ruling Liberal Democratic Party (LDP), which has been trailing the DPJ in
opinion polls during August, has pledged to achieve a 15% cut in 2005 emission
levels by 2020 and to ramp up the use of solar power with a 20-fold increase by
2020. Japanese voters are historically ultra-conservative but the DPJ scored a
surprising upset in the 2007 elections when it emerged as the largest party in the
second chamber House of Councillors. If it does the same in the House of
Representatives, the country’s anaemic stance on a post-Kyoto policy looks set
to change very quickly.

Australian icons at risk

There’s nothing more compelling than the threatened loss of a national icon to
grab the public’s attention. In the case of the Australian National University
(ANU), they have forecast the loss or damage to such world-known sites as the
Sydney Opera House, the Great Barrier Reef and the Kakadu National Park in
the Northern Territories as a result of climate change. Whether the ANU
researchers have over-egged their projections remains to be seen, but the report
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was published in the run-up to the parliamentary vote on climate change
legislation, which the government was expected to lose. Presented to
Environment Minister Peter Garrett, the study forecasts that the iconic opera
house in Sydney Harbour, which is 3.5 metres above the high water mark, is at
risk from rising sea levels and stormy weather conditions. The sea level in New
South Wales, according to the report, is forecast to rise 17cms by 2030.
(http://www.environment.gov.au/heritage/publications/climatechange/pubs/worl
dheritage-climatechange.pdf)

Climate change moves up the agenda

Climate change will dominate the corporate social responsibility (CSR) agendas
of most Asian companies for the next decade, according to the Hong Kong-
based consultancy CSR Asia. In its latest assessment of priorities for companies
in the region, the group notes: “The climate change agenda is now rapidly
shifting from strategies for mitigation to a new emphasis on adaptation.
Companies are going to have to demonstrate that they are reducing their own
carbon impacts as well as working in partnerships with others on adapting to
climate change. There will be a new emphasis on energy efficiency.”

Loud and clear in Kenya

The story is the same everywhere, but this time it was the turn of the Kenyan
Government to hear that any hope it has of building a large-scale renewable
energy industry will depend on state subsidies to power generators and
international investors. Delivered by the local office of consultants
PricewaterhouseCoopers (PwC), the message was summarised by PwC’s Kuria
Muchiru who said: “Sovereign funds are the only ones investing, but the hedge
funds, private equity and pension funds are not there.” The Kenyan Government,
he said, was chasing fewer investors who have more choice. Apart from Ormat
Technologies, which generates 50 MW of geothermal power in the Rift Valley,
and Mumias Sugar, which produces 26 MW of power as a by-product of sugar
production, there are very few other renewable energy players in the country.
Despite having about 3,000 MW of proven geothermal potential in the Rift
Valley, total output amounts to 200 MW. In the meantime, construction work
continues on the $760m 300 MW Lake Turkana windfarm in northern Kenya
which, when complete in 2012, will supply about one quarter of the country’s
power.

Outlook

As each month goes by, Chinese and Indian renewable markets grow in
stature while Australian and New Zealand efforts at combating climate
change appear jaded and thoroughly unconvincing. The inability of the
Australian Government to force through its emissions trading scheme in
mid-August, and the New Zealand decision to adopt such a broad ill-defined
emissions reduction target, will come back to haunt the Pacific region. Now
everything depends on the more serious Asian polluters to tackle their
domestic cesspits and show a lead to other smaller regional economies who
have the political momentum to bring about policy change.



20 | BNP Paribas Fortis renewable energy monthly | August 2009 BNP Paribas Fortis/VM Group

Technology & Research

News

+ Aug 7™ London-based start-up Novacem said it raised £1m ($1.64m) in
funding to develop a pilot plant to manufacture its carbon-negative cement.

+ Aug 4™ The US Department of Energy unveiled $327m in new funding for
scientific research, instrumentation, and laboratory infrastructure projects.

+ Aug 4™ The South African energy group Sasol announced a R3m ($378,000)
five-year solar thermal research programme at Stellenbosch University.

« July 31%: Researchers at the University of Massachusetts Amherst developed
a new geobacter strain that produces very high levels of power.

« July 29" The University of California, San Diego received $11m in funding
to develop a 2.8 MW fuel cell plant and an advanced energy storage system.

Analysis

Charging into the future

The good thing about economists is they are not afraid to deal with big numbers.
Take Thomas Becker for example. Working at the University of California,
Berkeley, Becker has tackled the thorny issue of estimating the potential size of
the electric car market in the US. Published by the university’s Center for
Entrepreneurship and Technology in mid-July, the report forecasts that one of
the key spurs to growth is the concept of switchable batteries, where ownership
of the vehicle and the battery are separate. Although this idea has been around
for several years, it has been endorsed by a number of states and car
manufacturers, notably Renault-Nissan which recently announced plans to
produce its first vehicle with switchable batteries next year. Becker explains:
“The production of electric cars with switchable batteries creates the possibility
for a new service-based model of electric car ownership. Under this model,
electric car network operators will offer customers pay-per-mile contracts that
combine the financing costs of the battery with charging and range extension
services.” By building a battery charging infrastructure similar to the existing
gas station network, drivers will be able to extend the range of their vehicles
beyond the current 200-mile range of the Tesla Roadster electric vehicle. Becker
estimates that it will cost $300m to build a charging network capable of
supplying power to 100,000 electric car drivers. While some view this copying
of an outdated refuelling model as a missed opportunity to create something
entirely new, Becker forecasts that a recharging infrastructure will lead to
widespread adoption of electric vehicles. He estimates that by 2030, electric
vehicles will have a minimum 60% market share of all new vehicle purchases in
the US. Even with an estimated cost of $320bn over several decades to build a
recharging network, oil imports will be drastically reduced with a reduction of
between $94bn-$266bn in the annual trade deficit and healthcare savings are put
at between $105bn-$210bn during the next 20 years.
(http://cet.berkeley.edu/dl/CET Technical Brief Economic.pdf)

New rainfall atlas

Researchers at the Australian National University have published the first
comprehensive visual atlas of global rainfall projections over the next 100 years.
Called Atlas of the Global Water Cycle, the publication contains 300 pages of
global maps and tables showing current and projected measures of rainfall,
evaporation and runoff. It also illustrates the projections of 20 computer models
used by different countries to forecast future water cycles — data drawn upon by
the Intergovernmental Panel on Climate Change in its reporting on climate
change, but not presented in the same way until now. It can be downloaded from
(http://epress.anu.edu.au/global water cycle citation.html)

More wind funding in the air

Further US funding for wind research may be in the offing after the House of
Representatives Science and Technology Committee passed the Wind Energy
Research and Development Act of 2009 in late July. The bill, which provides for
an annual R&D spend of $200m until 2014, calls for a series of demonstration
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projects and specific research into the wake effect between upwind and
downwind turbines. The bill has now moved onto the full House for its
consideration.

Yosemite shows tell-tale signs of climate change

New evidence of climate change — whether manmade or naturally occurring —
has surfaced in Yosemite National Park in California where researchers from the
US Geological Survey and the University of Washington found that the park has
fewer large-diameter trees than it had 70 years ago. Comparing records from the
1930s with data from the late 1990s, the researchers found that the largest trees
in most species in Yosemite are in decline and that the forest structure of the
park has undergone a long-term change during the twentieth century. Water
stress, which occurs when the demand for water exceeds the available amount
during a certain period, was highlighted as a likely underlying cause of the
change. The researchers noted: “The decline in large-diameter trees could
accelerate as the climate in California becomes warmer by mid-century. A
temperature increase — even without a decrease in precipitation — will increase
evaporative demand, decrease snowpack, increase the length of the snow-free
period, increase the length of the growing season, and thereby increase annual
climatic water deficit. In addition, fires are expected to increase in number, start
earlier, last longer, burn larger areas, and become more severe.” The study,
published in Forest Ecology and Management, recommends the reintroduction
of controlled fires, which would cull smaller trees but allow older trees, which
are more fire-resistant, to thrive.
(http://www.werc.usgs.gov/yosemite/pdfs/Lutz_vanWagtendonk Franklin Decl
ining_Large Trees FEM_2009.pdf)

Oregon researchers claim tire breakthrough

Wood science researchers at Oregon State University (OSU) have discovered
that microcrystalline cellulose, which can be made from virtually any plant fibre,
can partially replace silica as a reinforcing filler in the manufacture of rubber
tires. “We were surprised at how favourable the results were for the use of this
material,” said Kaichang Li, associate professor of wood science and
engineering in the OSU College of Forestry, who conducted the research with
graduate student Wen Bai. The researchers replaced up to 12% of the silica used
in conventional tire manufacture, thereby decreasing the amount of energy used
to compound the rubber composite, while improving the heat resistance of the
tire and retaining its tensile strength. “This could lead to a new generation of
automotive tire technology, one of the first fundamental changes to come around
in a long time,” Li said. (http://oregonstate.edu/ua/ncs/archives/2009/jul/tires-
made-trees-—Dbetter-cheaper-more-fuel-efficient)

Rogues on the high seas

Rogue waves as high as 50ft are more common than previously thought,
according to researchers at San Francisco State University. Publishing his
finding in the August issue of the Journal of Physical Oceanography, Professor
Tim Janssen calculates in “Nonlinear wave statistics in a focal zone” that these
waves are up to ten times more prevalent in areas with strong ocean currents or
where wave energy is strongly focused where shoals exist. Previous estimates
put these outliers at about three in every 10,000 waves, but Janssen’s model
suggests that in certain circumstances this frequency rises to three in 1,000. The
research has important implications for possible future siting of wave power and
offshore windpower projects. (http://tinyurl.com/p7nebj)
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Disclaimer and copyright

The information and opinion in this report were prepared by Virtual Energy,
which is a subdivision of VM Group. Virtual Energy has made all reasonable
efforts to ensure that all information provided in this report is accurate and
reliable at the time of inclusion (the 1st of this month otherwise stated),
however, there may be inadvertent and occasional errors and lack of accuracy or
correctness, for which Virtual Energy cannot be held responsible. Virtual Energy
and its employees have no obligation to inform the reader when opinions and
information contained in this report change.

Virtual Energy makes no representation or warranty, express or implicit, as to
the accuracy or completeness of contents of this report. This report is not and
cannot be construed as an offer to sell, buy or trade any securities, equities,
commodities or related derivative products and the report in no way offers
investment advice. Therefore Virtual Energy and VM Group employees accept
no liability for any direct, special, indirect, or consequential losses or damages,
or any other losses or damages of whatsoever kind, resulting from whatever
cause through the use of any information obtained either directly or indirectly
from this report.

The contents of this report, all the information, opinions and conclusions
contained are protected by copyright. This complete report may not be
reproduced without the express consent of VM Group. Short extracts may be
reproduced but only with the full and appropriate citing of the original source.
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About VM Group

VM Group
100-101 Ashmill Street
London NW1 6RA

Tel: +44 20 7569 5930
Fax: +44 20 7569 5931

Virtual Energy is a subsidiary of VM Group, a commodities research
consultancy. The VM Group, which through its other subsidiary Virtual Metals
covers precious and base metals, comprises a uniquely skilled team, with a
collective 50 years’ experience in the analysis of the fundamentals of
commodities and their geopolitical impact and contexts.

VM Group work excels in macro-economic analysis, the generation of supply
and demand scenarios, costs analysis, derivative research and price forecasting.
Confidentiality, experience and independence are key elements of such advisory
roles. Our aim is to assist those in need of external expertise, as well as those
who wish to supplement their own in-house resources. With our extensive
international contacts, we are able to broaden our services through links with
experienced associates in related fields worldwide.

To see further how we can meet your research and consulting requirements,
please email info@vmgroup.co.uk or call or fax on the numbers above.
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