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Analysis
Analyst: Paul Hannon Not in my desert
VM Group The Mojave Desert in California has some of the highest solar potential in the
Tel: +44 20 7569 5930 world, but there is growing resistance to proposed solar projects in the region
Email: paul@vmgroup.co.uk because of their perceived impact on the local ecology. Is this just California’s
Analyst: Gary Mead own peculiar form of not-in-my-backyard protectionism, or should there be real
VM Group concern for fragile environments?

Tel: +44 20 7569 5930

Email: gary@vmgroup.co.uk At the root of the Mojave Desert confrontation are two simple belief systems.

The first is the idea, espoused by some environmentalists, that renewable energy,
although cleaner and more ecologically sound than many hydrocarbon-based
extractive processes, should not have any environmental impact at all. This
however ignores the reality that every industrial process produces side-effects,

as witnessed by the fact that traces of lead pollution from Roman times, resulting
from a Roman penchant for using lead in their winemaking, can still be found in
cross sections of the Greenland ice cap. The second belief system, embraced by
many legislators and energy project developers, is that a desert has no intrinsic
value — there is nothing there but sunshine and sand, making it a perfect location
for renewable energy generation.

One of the most vociferous objectors to the current development of solar power
in the Mojave Desert is California Senator Dianne Feinstein, who is preparing
legislation that will give national monument status to hundreds of thousands of
acres of desert land, thereby making it impossible to develop any energy project
there in the future. Feinstein rejects claims that she is orchestrating a not-in-my-
backyard reaction to a logjam of US Bureau of Land Management (BLM)
applications. She says: “I’m a strong supporter of renewable energy and clean
technology. But it is critical that these projects are built on suitable lands.”

So where can we put them?

What most irks environmentalists is the seemingly voracious use of land for a
relatively small payback in clean energy. To date, the BLM is considering
applications for more than 130 solar and wind projects on federal lands in the
southwestern areas of the US, covering a cumulative 1m acres of desert. On the
basis of these BLM applications, and submissions made to the California Energy
Commission, the Sierra Club — the oldest and perhaps most vocal environmental
group in the US — has calculated a likely loss of 12-15 acres of land for every
megawatt of photovoltaic power produced. On the other hand, concentrated solar
thermal projects need between 8-16 acres/MW and windfarms require between
45-60 acres/MW. All these figures exclude roads, transmission lines and staging.
The Sierra Club calculations imply that windpower projects will indirectly
impact huge swathes of land not covered by actual towers and turbines.
Nevertheless, even allowing for approval of every BLM application, the area
covered by the proposed projects barely exceeds 1,500 square miles, out of the
50,000 square miles that constitutes the Mojave Desert.

Opposition to the solar plants has produced howls of exasperation from some
quarters, notably from California Governor Arnold Schwarzenegger, who told a
Yale University gathering last year: “I don’t know whether this is ironic or
absurd. But, I mean, if we cannot put solar power plants in the Mojave Desert, |
don’t know where the hell we can put them.”

Even though the deserts of southern California are largely barren and
uninhabited, they nevertheless are home to a patchwork of US Air Force, Marine
and Navy training establishments, interspersed by large tracts of parks such as
Joshua Tree National Park and Anza Borrego Desert State Park. Despite the
totally incompatible uses made by each of these, military training and civilian
recreation have managed to co-exist successfully on these lands. And unless
something is done quickly to prevent the arrival of a third party into the area —
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the renewable energy industry — the ecology of the desert region may be
disrupted permanently.

A former mayor of San Francisco, Feinstein wants an estimated 800,000 acres of
land between the Mojave National Preserve and Joshua Tree to be given
monument status, thereby protecting rare flora and fauna such as desert tortoises
and cactus gardens. This region is rugged, wild and even other worldly, evinced
by the fact that parts of the 1959 film Journey to the Center of the Earth were
shot at the Amboy Crater, an extinct volcanic cinder cone. Feinstein has already
made her mark on the California landscape by sponsoring the California Desert
Protection Act, which was signed into law 15 years ago. This Act has been the
most far-reaching wilderness bill in the history of the state, more than doubling
the size of areas protected under the National Wilderness Preservation System in
California. In the current Mojave Desert campaign, Feinstein has dug her heels
in over the principle of federal stewardship of public lands, claiming
Washington has an obligation to honour its commitment to protect 580,000 acres
of desert that the Wildlands Conservancy gave to the federal government.

Private purchase of land

In the hope of protecting an exceptional desert wilderness, the conservancy
raised more than $40m from private donations to buy former SF Pacific railway
land, which the US government had originally given to the railway in 1864 to
entice westward expansion of the rail network. Set out in a unique checkerboard
fashion, the acreage, known as the Catellus lands after the parent name of the
railway company, would have spawned an unimaginable development blight,
had it been offered for sale on the open market. To prevent this, the conservancy
raised enough private funds, struck a generous deal with the railway company
and handed over the future of the lands to the one institution it could trust — the
US government. Instead, at the moment, the federal government is considering
offering leases for 14 proposed solar and five windfarm projects on a 42,000
acre section of the area between the Mojave Preserve and Joshua Tree. Feinstein
and others maintain that these lands were accepted back by the federal
government in trust and cannot now be offered to private developers for energy
projects.

California, which has about one quarter of its land mass protected by statute, is
not the only US state with large tracts of land out-of-bounds to development. To
the north, Idaho has about 29% of its land protected, while Utah (21%), Nevada
(16%) and Washington (15%) have above-average levels of acreage protected.
According to the non-profit-making environmental action group, Natural
Resources Defense Council, more than two-thirds of the protected areas in the
western US occur in just six states: Arizona, California, Idaho, Montana, Nevada
and Utah.

Feinstein is looking at the local environmental picture, but President Barack
Obama and US Interior Secretary Ken Salazar have their focus on the larger
economic view, specifically with the intention of securing energy independence
from foreign oil producers. Nationally, US windpower capacity increased by
45% during 2008, while solar energy capacity grew by 17%. In some individual
states such as Texas and California, the uptake in renewable energy production
has been exceptional. California already produces 12% of its power from
renewable sources and has committed itself to increasing this output to 33% by
2020. Possessing virtually every form of energy resource except coal, the state
will rely on a rapid expansion of its solar and windpower generation to achieve
this ambitious goal.

Prospect of land grab

Describing the proposed Mojave solar projects as “unacceptable”, Feinstein
recently wrote to Salazar urging him to halt any consideration of leases to
develop former railroad lands for renewable energy, or for any other purpose.
Salazar responded that while developing renewable energy remained a national
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priority, every effort would be made “to avoid the most environmentally
sensitive and valuable areas.” Faced with these carefully chosen soothing words
for public consumption, Feinstein is in no doubt that the great California land
grab is about to take place, and she will use her influence in Congress and the
impartiality of the courts to prevent it.

Feinstein’s concern over the fragile desert environment has plenty of scientific
backing. Researchers at California State University in Los Angeles have noted
that even small alterations to a desert landscape can produce surprisingly large
results. For example, over the past century, vegetation alongside roads and
railway routes in the area has tended to grow larger than that in more remote
areas because of the additional rainfall runoff. In one sense, this is nature
adapting to changed circumstances; but it also raises the issue of how seemingly
harmless infrastructure can affect a finely balanced environment. In fact, some
biologists have argued that less damage can be done to a desert environment by
the occasional use of off-road 4x4 maintenance vehicles, compared with the
long-term disruption to a habitat caused by a permanent road. Doubtless, some
of the proposed renewable power facilities will be built in the area — but not
necessarily on land that Feinstein is contesting. Nevertheless, dust levels created
during the construction phase of these proposed energy projects, and from the
operational phase of windfarms, are expected to reduce the amount of light
available to desert plant life, not just in the immediate building areas but fanning
out for many miles in all directions.

Implications for North Africa

California is not alone in facing large-scale environmental disruption by
renewable energy projects. Scientists at the European Commission’s Institute for
Energy estimated in mid-March that a continent-wide series of solar power
plants in North Africa could produce 20% of the European Union’s energy needs
by 2020. Trials are already planned that could lead to a 10-year €60bn ($80bn)
building programme in Morocco, Algeria, Tunisia, Libya and Egypt, which
would integrate the EU grid with African energy producers. Known as the
Mediterranean Solar Plan, the scheme will eventually produce 20,000 MW of
renewable energy and, although most of the power will be fed northwards into
the European grid, substantial amounts will be available to participating
countries. This leads to the prospect of increased agriculture activity through
cheaper energy and the likelihood that apparently barren ecosystems will be put
at risk. In a region where levels of poverty are high and annual GDP per person
runs at about $6,000, concern over marginal landscapes is frequently viewed as
misplaced.

As so often happens, the ecological battles that are fought in California are a
decade ahead of everywhere else. How state legislators and federal officials
strike a balance between regional ecology and national economy will provide
important lessons for other energy projects on lands casually dismissed as
“desert” but which are home to entire — if largely unnoticed — ecosystems.
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Analyst: Paul Hannon

VM Group

Tel: +44 20 7569 5930
Email: paul@vmgroup.co.uk

Focus

The curse of intermittency

As every competitor in the world-wide race for the desperately needed and
appropriate production of renewable energy will remind you, its most obvious
drawback remains the intermittent nature of its source — hydro, wind, solar, and
to a lesser degree wave energy all vary according to the time of day or the time
of year. When the wind does not blow, the wind turbines will not turn, and so
the argument goes that, disappointingly, renewable energy will never make
anything other than a marginal contribution to our energy needs and will
certainly never play a major role in base load supply.

But as renewable energy moves into the mainstream of international energy
planning, this intermittency curse is being challenged by some conventional and
some innovative technologies in the field of energy storage. With Barack Obama
pouring more than $150bn into renewable energy over the next decade, and the
European Union committed to deriving 20% of its energy needs from renewable
sources by 2020, the energy storage industry could well be facing boom times
ahead.

Energy storage as an industry has a number of far-reaching theoretical and
practical features going for it. First and foremost, efficient energy storage
techniques will transform the economics of the renewable energy industry and
will guarantee its expansion at the expense of fossil fuel and nuclear power. It
should be borne in mind that the entire renewable energy sector is still in its
infancy — even the old stalwart of hydroelectricity has only 126 years’
experience under its belt (the first hydroelectric power plant was built in
Wisconsin in 1882) — and that the most dynamic renewable sectors such as solar
and windpower have only taken off in the past 25 years.

The need to build strategic reserve capacity

Nevertheless, the emergence of sophisticated renewable energy storage
techniques raises the prospect of creating strategic national electricity reserves
along the lines of the US Strategic Petroleum Reserve (SPR). Whereas some of
the draw-downs from the SPR have been linked with easing short-term market
blips, there have been two draw-downs with significant strategic implications —
the 1990 release of oil during the Iraq war and the 2005 drawdown following
Hurricane Katrina — that gave the US government much needed supply
flexibility. The same could happen with strategic electricity storage.

From a more practical energy market perspective, large-scale electricity storage
has the ability to stabilise power markets by eliminating price spikes following
severe weather conditions or maintenance outages, and could even help to
smooth out some of the discrepancies between peak and off-peak prices.
Transmission regulators would also be able to draw on stored energy to maintain
the structural integrity of a national grid.

So what are the energy storage options? One of the oldest forms is pumped
water storage (PWS), which relies on the use of surplus power during periods of
slack demand (usually at night or at weekends) to pump water into a reservoir.
This water can then be released at very short notice — PWS units often reach full
generating capacity within ten minutes — when demand is high. Italy and
Switzerland pioneered PWS during the 1890s and it has become a widely
accepted supply-demand balancing technique. The European Union has 32,000
MW of pumped storage capacity (5.5% of its total generation capacity) while the
US has about 22,000 MW of capacity, which accounts for about 2.3% of its
baseload capacity. Although more energy is expended in pumping than is
generated, and further losses occur due to water evaporation and friction, PWS
utilises power that would otherwise be lost to the grid.
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Next up is the rapidly emerging field of compressed air energy storage (CAES).
To date only two CAES units are in operation — a 290 MW plant in Huntorf,
Germany pioneered the technique in 1978 while a 110 MW plant opened in
1991 in Mclntosh, Alabama. Eighteen months from now, the $200m Iowa
Stored Energy Park will open and is expected to transform the way renewable
energy is viewed in the US. Built specifically to store wind power from Iowa,
Minnesota, and the Dakotas, this CAES project has a capacity rating of 268 MW
continuous output for 50 hours. In addition to Iowa, Shell-Luminant is building a
CAES plant in Texas and Haddington Ventures hopes to build another one in
Ohio. Other potential CAES sites are being studied in New Mexico and along
the Gulf Coast.

Cheapest current technique

Whereas CAES requires a specific type of geology to be effective, the Electric
Power Research Institute estimates that four-fifths of the US has suitable sites
for CAES development. And, for the moment, CAES is the cheapest way to
store large volumes of power, according to Sandia National Laboratories, the US
Department of Energy body that conducts research into alternative energy as
well as its mainstay of nuclear weapons systems. Georgianne Peek, an energy
storage project manager at Sandia, noted recently: “CAES and other storage
technologies are not the only answer to our energy needs, but they can be an
important part of the solution.” The general view within Sandia is that CAES is
the storage technology most likely to be accepted by US power utilities in the
medium term, and the market for this technology will develop rapidly.

This is a view shared in Europe, where Neil Hewitt, Professor of Energy and
Director of the Centre for Sustainable Technologies at the University of Ulster,
considers that the “current annual £21bn ($31bn) global energy storage market is
set to grow by 55% to £33bn by 2012. Venture capital expenditure supporting
energy storage projects increased by 74% to £360m in 2007 with bulk energy
storage for energy utilities having the largest potential.” Hewitt has been looking
at a proposed CAES project in Northern Ireland, where energy storage group
Gaelectric is carrying out a feasibility study for a £200m project in Larne.

Whereas CAES projects have been focusing on windpower, developments in
Spain might provide a breakthrough in storage technology for solar power.
Spanish engineering group Sener announced plans in February to set up a joint
venture with the Abu Dhabi renewable-energy project Masdar, to create the first
utility-scale solar power plant using a central tower and thermal molten salt
storage technology. The Seville plant is expected to produce 110,000 MW hours
of power a year by focusing the solar radiation from 2,500 mirrors on a central
collector. Heat from molten-salt filled tubes will be transferred to a heat
exchanger that will produce steam and drive a turbine, feeding electricity into
the grid. Some of the molten salt heat will be directed to a storage tank, allowing
the turbine to operate at night and during cloudy weather. The Spanish plant is
expected to be commissioned in 2011.

Innovative thinking

While government-funded research bodies are currently experimenting with a
variety of energy storage projects, ranging from sophisticated flywheel devices
to hydraulic water systems, some of the most innovative thinking on energy
storage is taking place at the Massachusetts Institute of Technology, where
Professor Donald Sadoway of MIT’s Department of Materials and Engineering
has been trying to develop large-scale solutions using very simple principles.
“The problem with electricity,” says Sadoway, “is that you have to use it, or you
lose it. We’ve never found a good way to store large amounts of electricity, such
as what would be needed to power a city or a town. It all needs to be generated
in real time for instant delivery.”

Sadoway has developed a series of new battery designs — all of them using liquid
metals — that are cheap and scalable. His aim is to devise a battery system that
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will be large enough to supply peak loads to a city the size of New York, or
roughly 13,000 MW. “There is no point in having an energy storage facility that
will supply a large city if it is so large that it covers several states,” he says.
Sadoway’s trials have involved a range of metals, such as magnesium and
antimony, that will have the capacity to store huge amounts of solar or
windpower. “No one had been able to get their arms around the problem of
energy storage on a massive scale for the power grid,” says Sadoway. “We’re
literally looking at a battery capable of storing the grid.” Sadoway estimates that
a city-scale battery would need to cover the equivalent of 15 acres of land — an
awesome feature on the landscape, until it is compared with the buffer zone
around the Diablo Canyon nuclear plant in California which runs to several
hundred acres. It’s likely however that a commercial version of his battery will
not be available for another five years.

Hydrogen as an option

Then of course there is hydrogen and the prospects of a hydrogen economy. The
idea of using the most abundant element on the planet as a replacement for
carbon-based fossil fuels stems from the 1970s.To date there have been a
handful of experiments with wind-powered hydrogen in isolated communities.
Although likely to remain on the fringes of energy generation and storage
throughout this century, there is a strong vocal lobby for the advancement of
hydrogen as an energy medium.

One of the first to benefit from this is the small town of Ramea, Newfoundland,
which has been the site of an experiment backed by Newfoundland and Labrador
Hydro to produce hydrogen through the electrolysis of water. Due to be
commissioned this year, the project entails the storage of hydrogen in tanks,
which is used to power a 250 kW generator when output from the wind turbines
is insufficient to meet community demand. Hydrogen storage raises its own
technical difficulties, especially the embrittlement of high strength steel. The
Ramea trials will build up field data on suitable replacement materials. With its
ever-decreasing population of just 750, Ramea is doomed to remain off-grid for
eternity and will rely on local energy solutions of this nature to keep its
community alive.

Whether it is small isolated island communities or huge urban zones that
voraciously consume energy, the need for increasingly sophisticated energy
storage techniques will go hand-in-hand with the emergence of renewable
energy as a mainstream component of the energy industry. As well as offering
the potential for strategic electricity reserves, energy storage techniques will
emerge as a vital part of a well-ordered efficient energy market.



Fortis Bank/VM Group April 2009 | Fortis Bank renewable energy monthly | 9

Americas
News
Ethanol, CBOT ($/gallon) * May 1*: Minnesota will raise the required blend of biodiesel in fuel retailed in
1.63 the state from 2% to 5%.
1.62 - « Apr 16™ The US and Mexico agreed to fight climate change together.
1.61 1 « Apr 9™ New Mexico governor Bill Richardson signed into law a new
1'?8 /v ; package of renewable energy incentives.
158 /\ ‘ « Apr 8™ First Wind filed an application to build a 51 MW wind farm in
157 | \ ¥/ Maine.
1.56 - « Apr 8" US ethanol producer Aventine Renewable Energy filed for
1.55 1 Chapter 11 bankruptcy protection.
1.54 ‘ ‘ ‘ + Apr 8" Canadian pipeline group Enbridge said it would commence tests soon

20-Mar 28-Mar  08-Apr 13-Apr on a carbon storage project in Alberta.

« Apr 7™ The Texas Land Commission awarded three offshore licences to Geo
Texas to produce underwater geothermal energy.

Source: Reuters Ecowin + Apr 6™ Carbon dioxide emissions from US power plants fell 3.1% in 2008,
according to the Environmental Protection Agency.

« Apr 6™ Residential turbine maker Southwest Windpower said it raised $10m
from General Electric and existing shareholders to fund expansion.

o1 st position 2nd position

RBOB gasoline, Nymex ($/gallon)

160 + Apr 4™ Refiner Valero said it would run the seven recently acquired VeraSun
ethanol plants at full capacity, despite poor margins.
1.55 7 + Apr 2™ The Tennessee Valley Authority said it would buy up to 2,000 MW
150 4 of renewable-energy-sourced electricity by 2011.
* Apr 1" FirstEnergy said it would spend $200m retrofitting two Ohio power
1.45 7 plants to generate electricity from biomass.
140 4 e Mar 31°*: Pacific Ethanol increased its $14m loss of 2007 to $146m in 2008.
 Mar 31%: Irish energy group Mainstream Renewable Power announced a $1bn

1.35 ‘ ‘ ‘ ‘ joint venture with Andes Energy to build 400 MW of windpower in Chile.
20-Mar 27-Mar 03-Apr 10-Apr 17-Apr  Mar 31%: Nova Biosource Fuels filed for Chapter 11 bankruptcy protection.

+ Mar 26" Texas-based Lauren Engineers won the contract to build a 75 MW
concentrated solar power plant for Florida Power & Light Company.

Source: Reuters Ecowin « Mar 20" First Solar said its annual production capacity of solar panels
exceeded 1,000 MW for the first time.

+ Mar 17" Magellan Midstream said it would conduct a feasibility study with
ethanol producer Poet to build a dedicated ethanol pipeline in the Midwest.

== st position 2nd position

Corn, CBOT (c/bushel)

420

415 Analysis

410 4 EPA targets greenhouse gases

383 ] When it comes to US energy policy reversals you do not get much bigger than

395 1 the decision by the Environmental Protection Agency (EPA) on 17" April,

390 1 which decreed that greenhouse gases pose a threat to public health and welfare

ggg ] and should be regulated under the Clean Air Act.

375

370 ‘ ‘ ‘ ‘ Although the EPA highlights six greenhouse gases — carbon dioxide, methane,

20-Mar 27-Mar 03-Apr 10-Apr 17-Apr nitrous oxide, hydrofluorocarbons, perfluorocarbons and sulphur hexafluoride —
N N the most significant pollutant is the carbon dioxide emitted from the country’s
o= st position 2nd position

coal-fired power generating plants. The EPA move is a “proposed finding”
Source: Reuters Ecowin which will be subject to public comment for two months, after which new
regulations can be introduced. Unthinkable during the Bush administration, this
step is part of a carefully orchestrated policy by the Obama government to
pressure Congress into passing wide-reaching climate change legislation, rather
than follow a more cumbersome route under the Clean Air Act. Whatever the
final shape of the regulations, there can be no doubt that the US is serious in
tackling climate change.

US unveils cap-and-trade plan

It is early days for Barack Obama’s climate change initiative, but the first
reactions to a new ambitious cap-and-trade Bill, which was presented to the US
House of Representatives at the end of March, have been encouraging. The draft
legislation, formulated by the influential Energy and Commerce Committee
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leaders Henry Waxman and Ed Markey, calls for a 20% cut in the country’s
2005 greenhouse gas (GHG) emissions by 2020. Some backtracking, however,
has already taken place with the proposed cap-and-trade scheme, which was
originally intended to have auctions for all GHG allowances. Instead, up to 40%
of allowances will be given away to polluters, which should deflect a large
element of criticism from American industry. Although it remains unclear how
the allocation system will be worked out, House Speaker Nancy Pelosi described
the Bill as “a strong starting point for landmark legislation to launch a clean
energy economy.” The proposals are expected to this initial committee scrutiny
stage by the start of June.

Salazar sees the future offshore

There can be very few who doubt that the Obama presidency has staked much of
its political goodwill on renewable energy; hardly a week goes by without some
major headline-grabbing initiative. In late March, interior Secretary Ken Salazar
unveiled plans for renewable energy zones and by early April he announced that
offshore wind resources in the US were so vast that they could meet the entire
electricity needs of the country. While oil and gas industry executives in
Houston must have been squirming with this latest take on future US energy
policy, Salazar said that “more than three-quarters of the nation’s electricity
demand comes from coastal states and the wind potential off the coasts of the
lower 48 states actually exceeds our entire US electricity demand.” Shunning the
need to go into deep offshore waters, Salazar quoted from a new Department of
Interior report (Survey of Available Data on OCS Resources and Identification
of Data Gaps), that relatively inexpensive offshore windfarms in water depths of
up to 100ft could supply about one-fifth of the US with electricity. The report
also noted that other forms of offshore renewable energy, such as wave and tidal
energy, although still in their development stages, hold out huge long-term
potential for power generation. Following the principle that nothing can be
developed without first measuring it, the report outlines the gaps in seismic data
in crucial parts of the Atlantic coast, which Salazar says must be updated if the
full potential for oil and gas development in these areas can be assessed. But for
the moment, the future is renewable.

Cayman Islands take to renewables

Best known as an offshore tax haven, the Cayman Islands in the Caribbean have
recently indulged in some window dressing when it comes to renewable energy.
Conscious that its standing in the international community needs a make-over,
the government unveiled in mid-March the islands’ first all-solar powered
house. With 84 solar panels installed on a large car parking area, the 4,200 sq ft
property generates all its own electrical power (including air conditioning) while
still feeding excess power into the Caribbean Utilities Company’s power grid at
night. Constitutionally the islands are a British Overseas Territory and as such
do not have their own carbon dioxide (CO,) emissions reduction targets but have
their overall greenhouse gas (GHG) emissions lumped in with UK figures. The
view in London is that something must be done about this quickly because CO,
emissions on the islands have trebled in the past two decades, principally
because of reliance on diesel for power generation in general and on the islands’
desalination plant in particular. Although the UK ratified the Kyoto protocol in
2002, the inclusion of the Cayman Islands and nearby Bermuda into its GHG
calculations did not take place until 2007. By applying some deft behind-the-
scenes pressure, London hopes the local Governor, Stuart Jack, will usher in a
broad renewable energy policy that will keep the islands in step with Britain’s
drive to cut fossil fuel use. With 70,000 inhabitants, the islands have the highest
standard of living in the Caribbean ($42,000/year), due in main to its huge
tourist industry (generating 70% of GDP) and to its international financial
services industry (279 banks and more than 10,000 hedge funds). What
difference one solar-powered house will make to Caymanian efforts to save the
planet is open to question, but it is a step in the right direction.
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Caribbean energy audit

By the end of March, the prospects of Caribbean tourism becoming less carbon
intensive moved a bit closer, with news that the Caribbean Tourism Organisation
and the Caribbean Hotel & Tourism Association launched a $2m energy audit of
hotels in Barbados as a stepping stone to securing soft loans from climate
change programmes run by the Inter-American Development Bank (IDB) and
the World Bank. The IDB provided $1m of the funding for the 24-month study,
which will provide data on energy consumption patterns in the hotel industry in
the region.

Meanwhile the Caribbean’s leading exporter of oil and natural gas has decided
its future should include renewable energy. Trinidad and Tobago, which is the
largest supplier of liquefied natural gas to the US, announced plans to build a
renewables sector in the wake of falling oil prices and a soaring budget deficit of
$880m, or 10% of total government spending. Energy Minister Conrad Enill
said in early April that he would shortly set up a committee to research solar,
wind, wave and biofuel projects. The committee will present the government
with recommendations by August.

Zero heroes

The 408MX Motocross Track in San Jose, California was the unlikely venue for
a world first in early April, when ten teams of motorcycle enthusiasts staged the
inaugural International Electric Motocross endurance test using only electric-
powered motorbikes. “This event proved that electric technology can endure the
same level of competition as their gas-powered counterparts,” said Neal Saiki,
founder of Zero Motorcycles. Powered by a lithium ion battery, the Zero bikes
produce no emissions and no noise. Weighing about 45 pounds, the battery pack
accounts for about one-third of the total weight of the bike. Running virtually
non-stop, the ten bikes in the race paused only briefly for battery changes every
two hours. Each freshly charged battery powered the motorcycle for about 80
laps of the half-mile circuit. After a full 24 hours of racing the HotChalk team
won the event, having completed more than a 1,000 laps. The 50 riders in the
event, who picked up two Guinness Book of Records world-firsts, covered a
total of more than 4,000 miles at an estimated cost in electricity of $100.

Outlook

Who needs forecasters, when you have Barack Obama implementing his
energy policy completely in line with what he promised six months ago. He
has brought intellectual gravitas to his Department of Energy, through the
appointment of Steven Chu, and has found in Ken Salazar a Rottweiler
tenacity that would make Dick Cheney jealous. Obama has produced the
goods with a multi-billion dollar investment in renewables and has
proposed a schedule for a climate change carbon-trading scheme. Although
the scheme entails free allowances that were not considered before, there is
no prospect of a carbon tax in sight. Both Canada and Mexico have rapidly
realised they will have to keep in step with the Obama energy programme,
if they want to keep life simple and tariff-free. The latest decision by the
Environmental Protection Agency to propose regulating greenhouse gases
means that a North American emissions trading scheme has moved a step
closer, but the die-hard Republican Guard will make this Capitol Hill battle
something to savour.
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Europe

News

« Apr 9™ A new 2 MW woodchip biomass boiler system at Stansted Airport,
London, has cut the airport’s natural gas use by 40%, according to BAA
Stansted.

« Apr 9™ A sharp economic downturn has prompted Ireland to stop buying
carbon credits, according to the National Treasury Management Agency.

+ Apr 8™ The European Union gave the UK the go-ahead for funding two
carbon capture and storage feasibility studies.

* Apr 6™ Scottish papermaker Tullis Russell said it would start construction
soon on a £100m ($147m) 45 MW biomass combined heat and power facility
in Fife.

+ Apr 3" The European Union ruled that import duty on Brazilian ethanol
would remain at 6.5%, rather than rise to a proposed 38%.

« Apr 1*: Acciona Biocombustibles started production at its new €25m ($33m)
biodiesel plant in Bilbao.

« Apr 1*: Danish windpower group Vestas said it won an order for 228 MW of
turbine capacity for two windfarm projects in Romania.

« Mar 30" China and the European Union agreed to set up an Institute of Clean
and Renewable Energy.

+ Mar 29™: The Irish government approved construction of a €600m 500 MW
electricity link to Wales.

+ Mar 28™: Rising costs forced UK gas group Centrica to postpone plans to
build a £750m offshore windfarm.

* Mar 26" Spanish energy group Iberdrola Renovables denied it would cut any
of its planned windpower investments in the UK.

« Mar 24" REpower Systems completed installation of its first 6 MW wind
turbines at the Westre windfarm in Schleswig-Holstein, Germany.

+ Mar 17" Royal Dutch/Shell said it would halt investment in renewable
energy technology because it was no longer economic.

Analysis

No joke

The UK government has tweaked the range of incentives it offers to offshore
wind and marine energy producers, in the hope of encouraging new emerging
technologies. Energy and Climate Change Minister Mike O’Brien explained that
the new financial support, which was introduced on 1** April, “is evidence of our
determination to create the right investment environment for renewables.”
Instead of having a single uniform level of support under the Renewable
Obligation (RO) scheme, the new arrangement introduces a series of financial
bands, with established technologies such as landfill receiving a 0.25 Renewable
Obligation Certificate (ROC) for every megawatt hour (MWh) of energy they
produce, and offshore windfarms and dedicated biomass plants receiving 1.5
ROC per MWh. Early-stage technologies such as wave and tidal projects will
receive 2 ROCs/MWh.

These alterations to the RO scheme are intended to boost the attraction of UK
offshore projects, and will, in the view of O’Brien, “put the UK ahead of the
game for the next generation of offshore technologies.” Maria McCaffery, chief
executive of the British Wind Energy Association, said the move was “an
important signal from the government on the continuing commitment to offshore
wind and emerging offshore technologies. With the right policy framework and
levels of support we can reach our 2020 targets.” The UK, which has 600 MW
of offshore wind capacity, overtook Denmark as the largest producer of offshore
windpower in October and expects to increase total offshore capacity to 1,042
MW by the end of this year. Offshore wind has been a major component of the
UK government’s renewable energy drive, which has seen the amount of
renewable electricity generation surge from 1.8% of total UK power output in
2002 to 4.9% in 2007.
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Bird charity supports windfarms

Call it a change in policy, call it a U-turn, but the UK’s Royal Society for the
Protection of Birds (RSPB) calls its latest statement — which supports the rapid
expansion of windpower developments in Britain — a necessary step in removing
bottlenecks in the planning process that have threatened to slow down Britain’s
push for renewable energy. With an eye on the larger peril of global warming
that may threaten wildlife habitats, the charity nevertheless maintains that it has
always opposed unsuitable windfarm developments, and will continue to do so
in future. Ruth Davis, head of climate change policy at the RSPB, observed:
“Left unchecked, climate change threatens many species with extinction. Yet
that sense of urgency is not translating into action on the ground to harness the
abundant wind energy around us. The need for renewable energy could not be
more urgent.”

Building energy-efficient homes

The collapse in property prices across the European Union seems to have
bypassed legislators in the European Parliament who, at the end of March,
proposed that all new buildings constructed from 2019 will need to be “net zero
energy”’ structures. The influential Industry Committee, which also wants
member states to set intermediate national targets for existing buildings, defines
zero-energy in this context as “the overall annual primary energy consumption is
equal to or less than the energy production from renewable energy sources on
site.” Although such a radical approach will greatly increase the cost of new
buildings, the committee also wants to improve the efficiency of existing
buildings by offering low-interest loans, fiscal rebates on income or property
taxes, and by requiring energy suppliers to offer financial assistance to
consumers. It also seeks to set up a European-wide energy efficiency fund that
would be financed by the European Community budget, the European
Investment Bank and individual member states. Keeping its eye on emerging
technology, the committee also wants “smart” meters to be installed in all new
buildings and any buildings undergoing major renovation.

Better than an A

New energy-saving proposals from the European Union mean that energy
consumption by large household appliances such as televisions, refrigerators and
washing machines will be capped from 2020, leaving it up to manufacturers to
figure out ways to enhance their brown and white goods without ratcheting-up
the energy use. One of the early casualties of this new regime is likely to be
giant plasma flat screen televisions that are now a centrepiece of many homes in
the EU. In the meantime, new energy labelling for televisions and large kitchen
appliances will recalibrate the now widely accepted A-G energy efficiency
classes with the addition of a new class that exceeds the current highest A
standard. New products that carry an “A -20” label will mean that they use 20%
less energy than a simple “A” product. This latest move has not gone down well
with the European Consumers’ Association, which described the proposed
labelling as “misleading and unclear.” Monique Goyens, the association’s
Director General stated: “Member states and the European Commission should
not count on consumer organisations’ efforts to communicate the meaning of
this new layout to the users. We will not promote a label which is so
incomprehensible.”

Norwegian energy companies expand, again

Norwegian-state controlled energy companies are at it again. Statkraft, the
Norwegian-state run energy group and the largest producer of renewable energy
in Europe, announced plans in early April to buy a half share in the planned
Sheringham Shoal offshore windfarm in the UK for NKr10bn ($1.5bn) from
fellow energy group StatoilHydro, which is 62% owned by the Norwegian
government. Onshore construction work on the 315 MW windfarm, which
consists of 88 3.6 MW turbines, is planned to begin this summer with first power
expected to come online in 2011. The joint venture, which will give Statkraft a
major role in the rapidly developing UK wind industry, at a time some investors
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are having second thoughts about windpower, has a 40-year lease from the UK’s
Crown Estate. A few days before the windfarm announcement, Statkraft
revealed that it had expanded its interests in tidal energy, with a NKr45m
investment in Atlantis Resources Corporation, the Singapore-based energy
group that is making something of a splash in tidal power. In return for its
investment, Statkraft will become a more evident player in UK and Canadian
waterpower projects. “The tidal power sector in Europe is poised for immense
growth over the next decade and with Atlantis we will be well placed to secure a
pole position in this market," says Nicolai Gedde, Statkraft vice president for
marine energy.

Outlook

Recession? What recession? That’s the question some carbon traders must
be asking themselves, following the brisk rebound in prices during March.
Although the pace of economic activity has slowed across the entire EU,
there is a growing feeling that the worst news has been delivered and that
no more surprises are in store. With stability returning to the financial
sector, industrials will quietly work out how to cut their costs and shed
workers where they can get away with it. Last month we forecast a recovery
in the benchmark December 2009 contract; by late April prices had surged
to more than €13.50/¢t, suggesting there might be more upward movement in
the coming weeks.
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Asia, Africa and Pacific

News

+ Apr 10™: Indian turbine maker Suzlon said it would expand into South Africa,
Canada and parts of South America this year.

+ Apr 9™ Current investment in ethanol made from sugar cane in Mozambique
exceeds $700m, according to the state Agriculture Promotion Centre.

« Apr 8™ Chinese coal producer Shenhua Group said it will build a carbon
capture and storage plant within two years.

« Apr 8™ China announced plans to build a 2,000 MW solar plant in Qinghai
province by 2020.

« Apr 7™ The Japanese government said it will hold public hearings on
greenhouse gas emissions targets in May and June.

*  Apr 6" Electricity demand in Japan will fall 1.2% during the next 12 months,
according to government forecasts.

«  Apr 3" China will introduce a new range of wind turbine prototypes soon,
according to the China Renewable Energy Scale-up Program.

* Mar 31%: Italian construction group Impregilo won a €600m ($791m) contract
to build a 1,100 MW hydropower plant in South Africa.

+ Mar 27" Indonesian energy group Geo Dipa Energi unveiled plans to build a
55 MW geothermal plant in West Java within two years.

+ Mar 27" Toshiba and Sharp announced they were in talks to set up a solar
power generation joint venture.

« Mar 23" Australian-based renewable energy group Energy Developments
said it had ended talks on the disposal of its European landfill gas business.

* Mar 20" Australian wave power group Carnegie said it had received state
government approval for three wave power sites in Victoria.

+ Mar 19" Mainstream Renewable Power announced plans to develop 500
MW of windpower in South Africa by 2014.

+ Mar 18" Japanese oil group Cosmo said it will start feasibility studies on an
$800m biofuel project in Papua New Guinea.

« Mar 17" Power rental group Aggreko installed 30 MW of temporary power
supply for the Ethiopian Electric Power Corporation.

+ Mar 16™: South Korean investors announced plans to build a $400m 210 MW
windfarm in central Tanzania by 2011.

Analysis

South Africa gets its tariffs right

The most important energy-related news from South Africa in the past month
was the publication of the renewable energy tariffs by the National Energy
Regulator of South Africa (Nersa). Bowing to pressure from renewable energy
producers and fearing the return of widespread power outages, Nersa produced a
generous package of rates that will keep alive the prospects of alternative energy
production becoming a mainstream activity in the country. Compared with the
meagre tariffs Nersa proposed last December (ranging from 60-74 cents per
kilowatt hour, equivalent to $0.066-$0.082/kWh), the new Feed-in Tariff scale
will guarantee producers a return on their investment. Landfill gas will be paid at
90 cents/kWh while small hydro will attract a rate of 94 cents/kWh. A dose of
reality prevailed, with both wind and concentrated solar attracting substantially
higher rates than originally proposed. The feed-in rate for windpower will be
R1.25 compared with an earlier suggest rate of 65 cents/kWh, while solar power
(originally pitched at just 60 cents/kWh) will be paid at R2.10/kWh. Purchase
agreements will last 20 years, with annual reviews during the first five years and
three-year reviews thereafter. There was a real fear that Nersa would under-price
the tariff scale, thereby denting the future prospects of renewable energy in
South Africa, but the new scale will prove to be a crucial part of the energy
strategy the government needs to rebuild the power sector in the region.

African ethanol heading north
Africa could emerge as a major supplier of ethanol to Europe over the next
decade, according to Massimo Marletto, who outlined the likely shortfall in
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European biofuel production at the 4th African Biofuels conference in Midrand,
South Africa in early April. Speaking on behalf of the African biofuels trade
association Pangea, Marletto estimated that the EU, even with 111 ethanol plants
operating by 2020, will face a sharp shortage of supplies, with some countries
being harder hit than others. Only nine EU member states (Hungary, France,
Lithuania, Belgium, Estonia, the Czech Republic, the Slovak Republic and
Latvia) will produce an ethanol surplus by 2020, with the remainder looking to
import supplies from the European region or from further afield. With the right
political support and proper financial incentives, it is believed that African
producers could supply a sizeable portion of the estimated annual Sbn-8bn litres
of ethanol that the EU will need to import between 2010-2020.

Biodiesel group looks for partners

South African biodiesel producer First In Spec Biofuels also used the Midrand
conference to announce plans to build a R250m ($27m) plant to convert waste
vegetable oil into biodiesel if it can secure additional equity funding. Managing
director Louis Nyiri said the company had already signed letters of intent to
import 15m litres of cheap foreign feedstock annually. Nyiri said the company
was committed to investing R50m in the project, if a further R200m was injected
by other investors.

Zimbabwe boosts jatropha prospects

Jatropha planting has been stepped up in Zimbabwe, as the National Oil
Company of Zimbabwe (Noczim) pushes ahead with plans to produce 100,000
litres/year of biodiesel to replace about 10% of the country’s fuel imports by
2017. Drought has disrupted the creation of some jatropha plantations but in
recent months farmers have doubled the rate of planting to 3m plants a week.
The Noczim plant is a joint venture between the Harare government and
Malaysia.

Hydroelectric partners

Demographically, Nepal and Norway may have very little in common, but when
it comes to hydroelectricity there is much to talk about. This is precisely what
Nepalese Prime Minister Pushpa Kamal Dahal, chairman of the Communist
Party of Nepal, did with Norwegian International Development Minister Erik
Solheim at the end of March, when they signed an agreement on the
development of hydroelectric power in the landlocked Asian state. While
Solheim stressed the “enormous potential” for developing hydroelectric power
in Nepal through such Norwegian companies as SN Power, the former guerrilla
leader, who is trying to reconstruct his country after a catastrophic 10-year civil
war, was explaining the surge in energy demand since the end of hostilities three
years ago. Power outages in Nepal are an everyday fact of life, but the
government’s goal of 10,000 MW of hydropower generation by 2020 would
virtually eliminate them. The Norwegians could prove to be a vital component
of this programme, with SN Power already being a majority owner of the 60
MW Khimti plant in eastern Nepal, as well as holding survey licences to develop
the 50 MW Kirne plant and 600 MW of capacity on the Tamakoshi River.

Filipino tax breaks

The Philippines government has admitted that it will have to dig deep into its
finances if it is to meet a goal of creating 4,500 MW of additional renewable
energy capacity within the next decade. Mario Marasigan, director of the
Department of Energy’s energy utilization and management bureau estimated
that $8.5bn in investment will be necessary, but with the introduction of new
renewable energy legislation in June, the government expected substantial
interest from the private sector in expanding alternative energy projects in the
country. The new legislation provides tax breaks for machinery imports,
exemptions from tariff duties and tax credits on capital equipment and services.
Projects currently under review range from traditional geothermal and hydro to
biofuels and ocean energy thermal conversion.
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Outlook

With China scaling back its forecasts of economic growth and Japan happy
just to be keeping its head above water, the prospects for renewable energy
increasing its share of the power generation market in the bigger Asian
markets might seem dim. But the time lag between gut instincts being felt
among businessmen about the state of the economy and decisions being
taken in the boardroom for fresh investment will always be about six
months. If the US is beginning to sense that a corner has been turned
regarding economic growth, it is just a matter of time before this sentiment
trickles through to other countries. No one in their right mind will expect a
recovery to come roaring through the front door, but the economic
barometer suggests that the worst might be over. Six months. Wait for it.
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Technology & Research

News

« Mar 27" Robert Freling of the international development aid organisation
Solar Electric Light Fund was awarded the King Hussein Leadership Prize.

« Mar 24™: China will have 60,000 alternative-fuel vehicles on its roads by
2012, according to Minister of Science and Technology Wan Gang.

+ Mar 23": Swedish Finance Minister Kristin Halvorsen called for a ban on the
sale of gasoline-powered cars by 2015, forecasting that zero-emission
vehicles will be feasible by then.

+ Mar 20" Siemens Energy launched a new wind turbine model designed for
low and medium wind speeds.

« Mar 17" The European Space Agency launched the Goce satellite, designed
to monitor changes in the earth’s gravity as a result of climate change.

Analysis

Catching Chu’s attention

The first significant batch of science funding awards under Barack Obama’s
economic recovery plan was announced in late March, and included $1.2bn for
energy research and development. US Energy Secretary Steven Chu noted:
“These projects not only provide critically needed short-term economic relief but
also represent a strategic investment in our nation’s future.” Among the projects
that caught Chu’s attention are: a $150m acceleration of the construction of the
National Synchrotron Light Source-II at Brookhaven National Laboratory,
which is seeking to make a breakthrough in next-generation battery technology
and photovoltaics; a $277m injection into the Energy Frontier Research Centers,
which are researching solar energy systems, biofuels, geological sequestration of
carbon dioxide, clean and efficient combustion, hydrogen research, and
electrical energy storage; and $69m to create a national-scale prototype 100-
gigabit per second data network linking research centres across the US.

Boxing clever

The $5 corrugated cardboard box cooker that won a $75,000 competition to help
fight global warming is just one of a clutch of clever ideas that the FT Climate
Change Challenge produced. Backed by the Financial Times, Hewlett-Packard
and development group Forum of the Future, the competition drew more than
300 entries from around the world. Top honours went to Jon Behmer, a
Norwegian living in Kenya, for a lightweight, portable and cheap cooker he
called the Kyoto Box that will save thousands of tonnes of firewood being used
for cooking fuel in developing countries. The cooker, according to Behmer,
consists of two cardboard boxes, one inside the other, with a clear acrylic cover
on top that traps heat from the sun and acts as a hob. Black paint, foil and
insulation raise the temperature high enough to boil water. The design of the box
is simple enough for existing corrugated cardboard factories to manufacture, and
plans already exist for a stronger corrugated plastic version of the cooker. The
Kyoto Box, which has an estimated life span of five years, can boil 10 litres of
water in two hours, which will make it a major factor in cutting disease in Africa
and Asia. If the box becomes eligible for carbon credits, Boshmer estimates that
each unit will make an annual profit of up to €30 ($39). “There are too few
people looking at simple research,” Behmer said. The four other entries on the
judges’ shortlist included: a machine designed to turn biomass into charcoal,
wheel hole covers for trucks that reduce drag enough to cut fuel consumption by
2%; a garlic-based feed additive that reduces the methane produced by farm
animals; and an indoor cooling system based on hollow ceiling tiles.

Dead in the water

The pioneering Agucadoura wave power project, heralded last September as the
world’s first wave park, is now virtually dead in the water. Two months of
technical setbacks forced Ondas de Portugal (ODP), the consortium set up to run
the €9m project, to rescue the undulating power units from the open sea off the
northern coast of Portugal and relocate them in Leixoes harbour. Energias de
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Portugal (EDP), the main partner in the project with a 45% stake in ODP, has
adopted a philosophical approach to the setback by acknowledging that research
and development of any new technology always has problems. The future of the
wave power plant has not been made any clearer by the filing for voluntary
administration by Babcock & Brown, the Australian investment company, which
held a 35% in ODP. While EDP searches for a new partner, technical experts
from the British company Pelamis Wave Power, which supplied the technology,
have been examining the hydraulic screws in the three units to see why they
failed so quickly.

... and finally

Last month we said space-based solar power might be closer than we think if
enough people take it seriously. Unless it was a belated April Fool’s Day joke,
California utility Pacific Gas and Electric (PG&E) announced on 10™ April it
was seeking state approval of a power purchase agreement with Solaren
Corporation to receive up to 200 MW of space solar power through a Fresno
ground station over a 15-year period starting in 2016. PG&E said the potential
benefits of the venture “outweighed the challenges associated with a new and
unproven technology.” Solaren, according to PG&E, “is using an innovative
space-based solar technology, which, if successful, would represent a break-
through in the renewable power industry.” Solaren expects to produce 850 GWh
of power in the first year of operation and then to double output to 1,700 GWh
the following year.
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Disclaimer and copyright

The information and opinions in this report were prepared by Virtual Energy, 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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