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Analysis
Analyst: Paul Hannon Full steam ahead . . )
VM Group In 1904, an Italian prince engaged in a small act of energy independence and
Tel: +44 20 7569 5930 laid the foundations of the modern geothermal power industry. Determined to
Email: paul@vmgroup.co.uk bring a long-running dispute with his local electricity supplier to an end, Prince
Analyst: Gary Mead Piero Conti hooked a generator up to an engine powered by natural steam from
VM Group the dry steam fields that he owned in the hills of Larderello in central Italy. For
Tel: +44 20 7569 5930 his efforts, Conti managed to get four light bulbs to flicker, but the principle was
Emall: gary@vmgroup.co.uk established and, by 1911, the first commercial geothermal power plant in the

world was built — with a nameplate capacity of 250 kW. However, despite the
obvious commercial potential of steam power that Conti’s actions illustrated, it
took almost another half century before the second geothermal plant was built —
this time in New Zealand in 1958.

Count Piero Conti in 1904 with his first steam-powered generator Larderello geothermal power plant, 1911

Source: Enel Source: Enel

The world has been slow to embrace geothermal power, despite its advantages
over other forms of renewable energy. It is localised, sustainable, scalable, offers
baseload generation throughout the year, requires small land areas for plant and
transmission, and employs relatively low technology. Notwithstanding these
benefits, current global geothermal power generation barely exceeds 8,500 MW,
with most of it located in the US, where it exceeds the combined output of both
solar and windpower.

Geothermal power in the US dates back almost half a century, with the start-up
of the first plant by Pacific Gas and Electric in 1960 at the nascent Geysers field
in northern California, which would eventually generate 750 MW of power. The
California experience illustrated how a relatively small geologically-active area
could make a huge commercial impact on a region’s economy. Shortly after the
California startup, Iceland, which has made a headlong rush into geothermal
power generation in recent years, commissioned its first geothermal power plant
in 1969, a 3 MW unit at Namafjall. Five principal plants now generate 26% of
Iceland’s electricity, which together with hydroelectric power generation (73%
of electricity output) is putting the country in a strong position to be the first
carbon-neutral economy in the world.

Central America

Further south along the Pacific Rim in Central America, geothermal has been
studied seriously since the 1970s and now makes a hefty contribution to power
generation in El Salvador (22% of total electricity generation), Costa Rica
(15%), Nicaragua (10%) and Guatemala (4%). Further expansion of geothermal
is on the cards in this region, with Nicaragua announcing in early May an
international bid for geothermal exploration in the Volcdin Mombacho and
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Caldera de Apoyo zones, which have an estimated 440 MW of viable
geothermal power each.

In its annual update on geothermal energy, released in March, the Washington-
based Geothermal Energy Association (GEA) assessed total US installed
capacity at 3,040 MW in eight western US states, and showed that California
remains the largest producer of geothermal energy in the world with 2,605 MW
of online capacity. About 4.5 % of California’s power generation comes from
geothermal plants. This is set to expand throughout the next decade. The state’s
most recent geothermal addition has been the 50 MW North Brawley plant in
Imperial County, which came on line at the start of the year. When complete, the
North Brawley project, developed in 50 MW clusters by the Israeli Ormat group,
will have total capacity of 190 MW.

Nevada is the next largest producer of US geothermal energy, with 18 plants and
a nameplate capacity of 333 MW in early 2009. An aggressive geothermal
leasing policy by the US Bureau of Land Management means that 630,000 acres
of federal land are currently held by developers. These will go a long way to
building the state’s geothermal capacity to 3,600 MW over the next ten years.

Although California and Nevada are the main sources of US geothermal power
at the moment, inaugural plants opened last year in Idaho, New Mexico and
Wyoming, while Oregon and Colorado are expected to produce their first
geothermal energy soon. When all planned and proposed projects are calculated,
there is an estimated 5,500 MW of new geothermal capacity in the pipeline.

Simple technology

To the untutored, geothermal power production is simple enough. The
production technology will never be as complicated or costly as that employed
by the nuclear power industry — the principle basically entails putting a pipe in
the ground to extract heat.

Just as specific gravity is the benchmark for assessing oil quality, temperature is
the most important indicator for a potential geothermal field and, together with
water availability and rock permeability, this can make or break the economics
of field development. For example, New Zealand has identified 130 areas of
geothermal potential, 14 of which are in the 70-140°C range, seven in the 140-
220°C range and a further 15 with water temperature above 220°C.

Average temperature at depth of 6.5 km in US

hbl.i..'.rb(.-t-
S

Source: SMU Geothermal Laboratory, 2005
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Development costs for a geothermal plant vary enormously and are contingent
on geology as much as planning obstacles. Exploration can take three years and
development up to four more years. The US Department of Energy (DoE)
estimates that a typical geothermal plant will cost $4,000 per kW of capacity and
that a developer could expect to pay 10% on exploration and resources
assessment, 25% on well drilling and development, 50% on power plant, surface
facilities and transmission, with the balance earmarked for fees and financing.

Typical geothermal power plant development costs

Development Stage Cost ($/kW)
Exploration and resource assessment $ 400
Well field drilling and development $ 1,000
Power plant, surface facilities, and transmission $ 2,000
Other development costs (fees, working capital, and contingency) $ 600
Total development cost $ 4000

Estimated geothermal energy production 2010

Country MWe
United States 3,000
Philippines 1,991
Indonesia 1,192
Mexico 1,178
Italy 910
New Zealand 590
Iceland 580
Japan 535
El Salvador 204
Costa Rica 197
Russia 185
Kenya 164
Nicaragua 143
Turkey 83
Papua New Guinea 56
France 5
Portugal 35
China 28
Germany 8
Ethiopia 7

Source: US Department of Energy

Source: US Department of Energy

Data compiled by the GEA show that exploration wells have an average success
rate of 20%-25%, while production and injection wells have an average success
rate of 60%-90%. Overall, the DoE estimates that geothermal power costs vary
between $63-$102 per MWh. But it warns: “a major impact on geothermal
power cost is the local, regional, national, and global competition for
commodities such as steel, cement, and construction equipment. Geothermal
power is competing against other renewable and non-renewable power
development, building construction, road and infrastructure improvements, and
all other projects that use the same commodities and services.” Nevertheless, the
current surplus capacity of drilling rigs in the US should drive down some
exploration and development costs for geothermal projects this year.

Strong growth projections

Some industry estimates indicate that within five years the cost of geothermal
power will be about 8 cents/kWh, compared with other baseload generators like
coal at 3 cents/kWh. Geothermal will still be expensive, but in a world where
carbon pollution will be taxed heavily, the economics of geothermal are
expected to stack up nicely in the coming decades. It should also be recalled that
nuclear power generation in the US did not make a meaningful contribution to
baseload capacity, and a reduction in its unit costs, until about 15 years after the
first plant became operational in 1957.

According to the DoE, the international geothermal market will experience huge
growth over the next decade, with the likelihood that it would be worth more
than $25bn by 2020. Despite being a relative newcomer to geothermal power,
American technology is considered to be at the forefront of the industry and
recent DoE research efforts have concentrated on enhanced geothermal systems
(EGS), a technology the US government views as crucial to the development of
the renewable energy industry as a whole.

Whereas conventional geothermal fields rely on a natural rock permeability to
allow hot water to flow to the surface, EGS (sometimes known as Hot Dry Rock
technology) entails the high-pressure injection of water into a well to create an
artificial reservoir. Further wells are then drilled into this reservoir, allowing the
heat to be extracted. In 2006 the Massachusetts Institute of Technology (MIT)
produced The Future of Geothermal Energy, a groundbreaking report that
estimated that 100,000 MW of potential geothermal capacity could be produced
in the US by 2050 with an investment of about $1bn in EGS research and
development. The EGS approach means that countries previously assessed to
have relatively poor geothermal potential — such as Germany — can develop this
renewable energy, provided there is a framework of financial incentives to
attract developers.
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Arias bans Costa Rican oil hunt

Keeping one eye on his place in history, Costa Rican President Oscar Arias did
the unthinkable for some politicians in early May — he reversed his own
government policy of encouraging offshore oil and gas exploration and has
thrown his weight behind the drive to expand renewable energy in the country.
Although Costa Rica already derives 99% of its power from renewable sources —
a rich mixture of hydroelectric, geothermal, biomass, solar and windpower —
rising demand for electric power generation in the country had made exploration
for oil and gas an attractive short-cut to economic expansion. But 68-year-old
Arias, having already won a Nobel Peace prize for his work in bringing peace in
Central America, wants the accolade of leading the first carbon neutral country
in the world — a race hotly contested by other runners such as Monaco, Norway,
New Zealand and Iceland. Recognising that the Costa Rican economy will need
some fossil fuel for sometime to come, Arias has however agreed to an
expansion of the country’s Moin refinery from the current 25,000 b/d to 60,000
b/d by 2013. Described by some environmentalists as a biological gem, Costa
Rica hopes to attain carbon neutral status before 2021, the 200™ anniversary of
its independence from Spain.

Under the volcano

Without a hint of understatement, chief geologist Paul Brophy of geothermal
energy group EGS announced in early May that “the government of Montserrat
is looking to take advantage of its volcanic origins by developing the geothermal
potential for a green and renewable energy source.” Brophy was announcing that
EGS had been awarded the contract to survey the geothermal potential of the 39-
square-mile island once known as the Emerald Isle of the Caribbean due to its
lush vegetation and historic links with Ireland. However, anyone familiar with
its recent past will recall that it suffered a devastating eruption of the Soufriere
Hills volcano in July 1995 that eventually destroyed the capital Plymouth and
forced a relocation of the government to the village of Brades in the north.
Despite the economy being virtually wiped out by the disaster, the government
has accepted recent geological upheavals and is now actively promoting volcano
tourism, describing the ash-covered former capital as a modern-day Pompeii.
Brophy added: “A reliable energy resource will also help with the economic
redevelopment of the island.”

Attention all entrepreneurs

If you ever wondered how many thousands of tons of methane emitted by
Florida livestock could be used to generate clean electricity, the US Natural
Resources Defense Council (NRDC) launched in late April a new interactive
internet service designed to show entrepreneurs the renewable energy potential
of the entire country. By highlighting the commercial potential of five states in
particular (Nebraska, Ohio, Pennsylvania, Tennessee and Florida), NRDC
director of renewable energy policy Nathanael Greene claims they are “the key
battlegrounds in the debate about what sort of action our country should take to
stop global warming.” With an estimated 1.2m members nationwide and
operating income of $87m last year, the non-profit environmental lobby group
has taken tough public stances on issues like mountaintop mining and offshore
drilling. It maintains that renewable energy will become more widely adopted
once the commercial opportunities are spelt out for the business community.
And for those budding entrepreneurs in Florida, the answer is 19,000 tons of
useable methane each year.

Wizard of Odd

As young Dorothy observed in The Wizard of Oz, “People come and go so
quickly here”. And when they do, something unpleasant usually happens. The
same can be said about the political elevation of former Kansas governor
Kathleen Sebelius to the post of Secretary for Health and Human Services. Her
successor, Lt Governor Mark Parkinson, who was appointed in late April,
quickly resolved a long-running battle that Sebelius had fought with advocates
of two new 700 MW coal-fired power plants in the state by granting approval to
just one 895 MW plant instead. In return, Parkinson secured legislative support
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for new renewable energy proposals that include incentives for use of alternative
fuels and wind- and solar-powered generators. “Kansas stands to gain thousands
of jobs from a renewable energy economy, and the work we’ve accomplished
this session puts us on solid ground to move forward,” Parkinson said. The local
branch of the Sierra Club environmental group was less enthusiastic. It said:
“The notion that Kansas needed to build new coal plants to advance our
renewable energy resources is absolutely false. This sweetheart deal for the coal
industry will leave Kansas with weak renewable energy policy, increased
pollution, and an unneeded coal plant.” Like Dorothy, Sebelius must be
scratching her head in wonder at the turn of events.

More fuel for ethanol v. food debate

The impact of ethanol production in the US on domestic food prices continues to
stir the hearts and minds of government officials. Studying a 12-month period up
to April 2008, the Congressional Budget Office (CBO) concluded that “the
increased use of ethanol accounted for about 10% to 15% of the rise in food
prices” at a time that food price inflation was already surging ahead. The latest
findings, released in the CBO report The Impact of Ethanol Use on Food Prices
and Greenhouse-Gas Emissions, were seized upon by Roger Johnson, the
recently-elected head of the National Farmers Union, who said: “The CBO
report states what we have known all along — America’s farmers are not a
significant reason for increasing grocery store prices.” Johnson then went on to
explain how increased ethanol production saved consumers $48bn at the filling
station in 2007, while the food cost increase attributable to ethanol was between
$6.1bn and $9.7bn per year. “In other words, for every extra dollar consumers
spent on food, they saved between $5 and $8 in gasoline cost,” Johnson argued.
The CBO report also mentioned that the higher food prices triggered by ethanol
use in 2007-08 will feed through this year to an estimated $900m increase in the
cost of federal food assistance programmes for people on low incomes. Heads
you lose, tails you lose.

Outlook

The haggling over a cap-and-trade bill has begun and the next three months
will see how effective the Obama administration is in dealing with the
entrenched positions of the Republican old guard. Despite the deep
suspicions that remain over climate change legislation in the US — even
among some Democrats — Obama has shown he means business. The
trademark American “can-do” attitude has emerged with Energy Secretary
Chu already publicly stating he does not want to quibble over a few
percentage points in the final emissions reduction target, but wants to get
legislation on the books and greenhouse gases out of the atmosphere. The
Environmental Protection Agency, declaring greenhouse gas emissions a
danger to health in mid-April, has effectively been teed up to take action
under the Clean Air Act if necessary. Meanwhile Todd Stern, special
climate change envoy at the State Department, tries to keep the
international community convinced that Obama can bring off a legislative
coup on climate change this year. Obama might not be able to arrive in
Copenhagen with a viable policy on global warming but there will be one in
place this time next year.
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Europe

News

+ May 8": German utility RWE Innogy bought 26.7% of Belgian offshore
windfarm developer C-Power in two separate deals.

+ May 8" The connection of 450 MW of offshore windfarm capacity will be
accelerated by up to five years, UK energy regulator Ofgem said.

« May 1*: The Danish Energy Agency invited tenders for a 400 MW windfarm
on the island of Anholt, with connection to the grid planned for 2012.

* Apr 29" German utility group E.On pulled out of a proposed wave farm
project in Cornwall to concentrate on another wave farm in Scotland.

« Apr 27" Abengoa Solar successfully tested the world’s largest solar power
tower plant near Seville, Spain.

*  Apr 22" Danish state-controlled energy group Dong said it would spend
€1bn ($1.36bn) on acquisitions this year.

« Apr 16™: Irish power utility ESB announced plans to create 3,700 new jobs
by 2013 through renewable energy projects.

« Apr 16™: Russian greenhouse gas emissions rose 0.3% in 2007, according to
United Nations data.

Analysis

EU recovery plan for energy infrastructure

Compared with Barack Obama’s $787bn economic recovery plan, the €5bn
($6.8bn) recovery plan passed by the European Parliament in early May appears
to lack the necessary scale to tackle an economic crisis more severe than in the
US. Nevertheless, the bulk of the spending has been earmarked for the European
energy markets during the next two years with €2.3bn devoted to gas and
electricity infrastructure, €565m for offshore wind development and €1bn for
carbon capture and storage. A key feature of the plan is for funds not actually
spent by the end of 2010 to be used instead for specific renewable energy and
energy efficiency projects. According to Christian Kjaer, Chief Executive of the
European Wind Energy Association, the plan will be an important first stage in
the creation of an offshore electricity supergrid, which will speed up offshore
development and network integration even further.

Maltese guessing game

A proposed windfarm off the coast of Malta has suddenly emerged as a political
guessing game for Maltese prime minister Lawrence Gonzi, who announced in
late April that the Sikka 1-Bajda project was being doubled in size so the country
can meet its EU renewable energy targets in 2020. With initial costs of €130m
revised up to between €280m-€335m, the enlarged project is expected to take
advantage of an interconnector with Sicily, thereby effectively hooking into the
mainland European power network. However, a technical report commissioned
by the Malta Resources Authority from consultants Mott MacDonald has
questioned the wisdom of siting any offshore windfarm in the region due to
wind speeds that are “far lower than in Northern Europe”. Even though the wind
potential in Malta is poor, the report suggests, there are reasonable prospects for
developing solar power on the island, provided legislation is passed to remove
restrictions on project size. The consultants also suggested that it might be easier
and cheaper for Malta to consider investment in renewable projects elsewhere in
Europe and take a share of the renewable energy credits that would be generated
by the investment.

Scots look to offshore carbon storage

The principle of storing CO, in the North Sea received a major boost in early
May with publication of a report commissioned by the Scottish Government
which suggests subsea geology in the area could accommodate most European
CO, emissions into the next century. Ten saline aquifers have been identified
with a total potential CO, capacity of between 4,600-46,000 Mt, enough to store
more than 200 years of Scottish CO, output from its major fixed industrial
sources, the report claims. This storage potential figure would grow
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dramatically, if CO, was used as a part of an enhanced oil recovery programme
for existing oil fields in the North Sea. The report identified 29 existing
hydrocarbon fields (out of a total of more than 200 in the area) where CO, could
be stored.

Smart move by UK government

The UK government took a bold decision in early May to introduce “smart
meters” to every home in the country as the first step in the creation of a smart
grid. Estimated to cost about £7bn ($11bn), the installation programme will fit
26m electricity meters and 22m gas meters by 2020. The new digital meters,
which will be paid for by an additional charge on customers’ bills, are expected
to trim energy use by about 3% a year, which amounts to an annual saving of
£35 on an average utility bill in the UK. Industry groups favour the introduction
of smart meters as they allow the charging of higher rates for energy used during
peak periods of demand, while consumers have the ability to monitor their use of
power more closely.

Outlook

Economic recession is one thing, but with a spate of elections in Europe
taking place over the next 12 months, many European leaders will be
wondering whether they will be joining the lengthy queues of unemployed.
Germany’s Superwahljahr (super election year) means not only the
presidential election in May and the European Parliament elections in June
but a raft of state and local elections that will set the tone for the Federal
elections in September. In the UK, the prime minister’s room for
manoeuvre on a possible election date before next spring has virtually
disappeared, as a constant drip of scandals corrodes his authority. With
other important parliamentary elections in Bulgaria (July), Norway
(September), Czech Republic (October) and Ireland’s second referendum
on the Lisbon treaty (October), the voters of Europe will force their
politicians to prioritise economic and social issues. Climate change and all
the associated baggage of global warming will take a minor position in
comparison to dealing with battered economies. Despite this, we expect
some pick-up in carbon trading in the short-term. In late April we forecast
further gains in the benchmark December 2009 contract and prices quickly
added a further €2 to hit a four-month high of €15.50/t by mid-May. So,
expect prices of €15-€17/t before this rally peters out towards the end of
May, and caution returns as the revolving doors start spinning for political
leaders.
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Asia, Africa and Pacific

News

+ May 8™ Up to 10,000 jobs could be lost if Australia adopts a carbon trading
scheme, the Australian Coal Association warned.

+ May 8" Australian Environment Minister Peter Garrett said its financial
incentives for homeowners to install solar systems were proving successful.

+ May 7™: Ethiopia agreed a €210m ($280m) financing deal with France for the
120 MW Ashegoda windpower project in Tigray state.

+ May 6™ Mozambican police arrested four men they claim were trying to
sabotage turbines at the 14,000 MW Cahora Bassa hydroelectric dam.

+ May 4™ Maldives joined the UN Climate Neutral Network, pledging to
become the first carbon neutral country in the world by 2019.

« May 1*: Construction began on the Tsumkwe Energy Project, a solar-diesel
hybrid power project, according to Desert Research Foundation of Namibia.

* Apr 29" Ethiopian President Grima Woldegeorgis said the country was
making progress with its renewable energy and reforestation programs.

« Apr 27" Southeast Asia is particularly vulnerable to the effects of climate
change, according to the Manila-based Asian Development Bank.

« Apr 24™: Algeria’s Sonelgaz launched a campaign to sell 1m energy-saving
light bulbs at 250 dinars ($3.45), half their normal price.

« Apr 22" Philippine National Oil announced a joint venture with US group
Constellation Energy to develop renewable energy projects.

Analysis

China plans major windpower expansion

China will become the largest producer of windpower in the world, if
government plans to increase the construction of windfarms goes ahead.
Announcing a huge leap forward in windpower capacity by 2020, National
Energy Administration official Feng Junshi told a Beijing conference that
current installed capacity of 12,000 MW will grow to 20,000 MW next year as
new projects come on stream, but that the new national windpower target was a
record-breaking 100,000 MW by the end of the next decade. Currently ranked
fourth in windpower production after the US, Germany and Spain, China plans a
major expansion of wind generation in the north and northwest regions as well
as offshore projects along its eastern and southern coasts.

Suzlon refits 1,200 turbine blades

Indian wind turbine maker Suzlon Energy revealed in early May that it had
replaced two-thirds of the turbine blades on its 2.1 MW models following
reports of cracks developing near the base of the turbines. Concerns over
reliability of the models operating in the US prompted a 40% plunge in the
company’s share price in one day last October. Since then, Suzlon has taken a
$35m charge to replace an estimated 1,200 turbine blades and expects to
complete the retrofitting by July. The company’s subsequent generation of blade
designs has not encountered any problems after two years of international
service.

Irena HQ contest heats up

Abu Dhabi continues to drum up support for its application to host the
permanent headquarters of the recently-established International Renewable
Energy Agency (Irena). By offering the ground-breaking renewable energy
showcase Masdar City as a potential site for the agency headquarters, Abu
Dhabi hopes to become the first Arab country to host the permanent home of an
international organisation. The Arab League threw its weight behind Abu Dhabi
in mid-April and has been applying discreet pressure on developing country
members of Irena to pick Abu Dhabi. Other strong contenders for the
headquarters, which will operate with a permanent staff of 120 and a budget of
$25m a year, are Austria, Germany and Denmark. Irena delegates will gather in
Egypt at the end of next month to select a winner.
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Sharjah to open solar panel factory

Prospects of a steep rise in demand for solar panels in the Middle East has
prompted UAE-based oil and construction group Mulk Holdings to set up a
300m dirham ($81.5m) solar panel factory in Sharjah. With annual production
capacity of 200 MW, the new plant is due to come on stream next year. Mulk,
which is developing a range of light-weight aluminium solar panels with US
group Suntrof, expects to market these in the Middle East and India.

South Africa lines up power for World Cup

Football emerged as a binding force in southern Africa in late April when South
Africa’s neighbours pledged to offer emergency electricity supplies to the host
of next year’s FIFA World Cup. South African energy utility Eskom is
expecting demand to rise by between 2%-3% during the month-long tournament
when an estimated 450,000 fans will gather for the event, which will be held in
Africa for the first time. Eskom reached a regional pact with 11 countries
including Zambia and Botswana to supply up to 700 MW of power at short
notice.

Rudd delays carbon scheme by a year

Australian Prime Minister Kevin Rudd blamed the poor economic climate for
the one-year delay in introducing the country’s much-debated carbon trading
scheme. He claimed: “the worst global recession since the Great Depression
means we must adapt our climate change measures but not abandon them.” As
part of the revised scheme, which will come into effect in July 2012, carbon
permits will be fixed at A$10 ($7.60) each for a one-year period and will float
(or in effect be traded) from the following July. Having pinned so much political
capital on introducing the scheme, Rudd attempted to claw back some of the
moral high ground by hinting that current targets of emissions reductions
(ranging from 5% to 15%) could be raised to 25% of the 2000 level by 2020 if
other nations agreed similar targets. In mid-April, Ross Garnaut, the architect of
the Australian scheme, warned that unless the scheme had a 25% level, it may
well be worthless.

Australians face huge costly upgrade

Some of Rudd’s hesitation becomes clearer in the light of the calculations made
by the Energy Supply Association of Australia (ESAA) that the country will
need to spend A$100bn ($76bn) upgrading its power generation and distribution
system over the next five years as renewable energy sources are brought online
to achieve climate change goals. Clare Savage, ESAA chief executive officer,
said: “Of the A$100bn required, around A$50bn will be needed just to refinance
existing energy assets. Of that amount, about A$30bn will be required for
networks and about A$20bn is needed to refinance generation assets.” Current
planned capital expenditure on existing generation assets is A$6.3bn over the
next five years while an additional A$12bn will be needed for new generation
capacity “to begin the transition to a lower emission energy supply system and
increase the proportion of renewable energy.” Savage noted that the number of
foreign banks in Australia has fallen significantly and that the remaining
financial institutions are reluctant to issue debt. “The energy sector is competing
with all sectors for equity and debt, and capital is scarce,” she said.

UN launches carbon farming trial

Millions of farmers in the developing world will tap into a multi-billion dollar
carbon emission control programme if a United Nations trial around Lake
Victoria proves successful. Launched by the UN Environment Programme
(UNEP) on 11" May, the Carbon Benefits Project is intended to assess how
much carbon can be stored in trees and soil when land is managed in a
sustainable, climate-friendly way. The trial entails scientists monitoring projects
in Western Kenya, Western China, Niger and Nigeria and then developing a
system for measuring and managing carbon in a variety of landscapes. “Farming
carbon alongside farming crops is just one of the tantalizing prospects emerging
from this trial,” said Achim Steiner, UN Under-Secretary-General and UNEP
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Executive Director. Steiner said that spending billions of dollars in capturing
carbon off smokestacks of power stations and burying it underground made little
sense when managing the land and its vegetation in a more intelligent way is
more effective. There will be the added benefits of “stabilizing soils, securing
water supplies, conserving biodiversity and generating much needed income for
poor and low-income communities”, Steiner added.

Outlook

Olympic sprinters are told never to look at their opponents, just run as fast
as they can. But sometimes looking at how the competition is doing can tell
you as much about yourself as about them. China bemoans the end of its
double-digit growth rates, but should take a look at its main markets and
competitors, some of whom are lucky to be surviving. Nevertheless it is only
a decade since world economists (and bankers) were wondering whether the
$300bn of foreign direct investment they had made in China might have to
be written off. The market seemed immune to conventional investment logic
and abandoning the Chinese to their fate was considered one possible
option. But China came good and surprised everyone with its non-stop pace
of growth and investment in future expansion. And now, as turmoil washes
over Western financial markets, China finds itself running at a comfortable
pace, overtaking some of the walking wounded in Europe, and catching up
on tougher, traditionally faster, competitors. Within 20 years, the country
will be miles ahead of everyone, not just in renewable energy production
but also in every aspect of economic development. The Chinese are running
a century-long marathon and they have the resources and spirit to win it.
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Technology & Research

News

* Apr 29" The US National Renewable Energy Laboratory in Colorado will
receive $110m from the federal government, $68m of which will be spent on
a new energy efficient office building.

* May 5™: The £10m ($15m) Saltire Prize competition for renewable energy
has attracted 100 entries from 23 countries, according to Scottish First
Minister Alex Salmond.

* Apr 27" The US Department of Energy awarded the University of Arizona a
$15m grant to research Generation I1I solar cells using organic materials.

Analysis

UK launches £20m offshore windfarm prize

North Sea windpower companies have taken the old principle of throwing
money at difficult problems to a new degree with the announcement in late April
that the UK-government-backed Carbon Trust was launching a design
competition for cutting-edge designs for offshore wind turbine foundations. The
Trust, along with Dong Energy, Airtricity Developments, RWE nPower,
Scottish Power Renewables and StatoilHydro, has assembled a £20m ($31m)
prize fund to find commercial designs for the next generation of deep water
windfarms. Most North Sea windfarms are located in relatively shallow waters
with a 30 metre depth being the current economic barrier — any deeper and the
subsea assembly required for a wind turbine becomes too expensive compared
with the power generated by the unit. Foundations typically account for about
20% of the cost of an offshore wind project. Although a number of different
technologies are being developed — some Norwegian designs have opted for
floating wind turbines — the industry preference is for fixed seabed installations.
The competition, which offers a prize of £100,000 for every shortlisted design,
closes on 15™ June.

Innovative thinking needed for water

The $25,000 cash prize offered by US not-for-profit company Imagine H2O for
new ideas on water efficiency may be just the right amount needed to encourage
small companies to come up with innovative thinking on water use. Imagine
H20 is looking for ways to recycle, reuse and reduce demand for water in
agricultural, industrial and residential applications. The competition is open to
the public and the organisers hope entrepreneurs, students, scientists, policy
makers and members of the water industry will submit ideas. “Water waste is an
economic, political, environmental and health problem, and increasing
efficiency offers a multi-billion dollar commercial opportunity,” according to
Imagine H20.

Starfish show how to do it

German utility E.On has awarded researchers at the University of Sydney a $1m
grant to study naturally-occurring life forms that will help design advanced
carbon capture technologies. Dr Andrew Harris and colleagues at the School of
Chemical and Biomolecular Engineering in Sydney have focused on sea
creatures such as starfish and sea cucumbers as templates for sorbents that will
soak up carbon dioxide. Using a technique known as biomimicry, which mimics
systems found in nature but which can be manufactured to precise specifications,
Harris describes the project as “an opportunity to develop a carbon dioxide
sponge which will have significant commercial value” with particular
applications for hydrogen-based fuel.
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Prices
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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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