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Analysis
Analyst: Paul Hannon Putin redraws Russia’s energy map
VM Group Mention the words Russia and energy in the same sentence and a myriad of
Tel: +44 20 7569 5930 statistics flash through the brain. The country has the largest natural gas reserves
Email: paul@vmgroup.co.uk in the world, the second largest coal reserves, and the eighth largest oil reserves.
Analyst: Gary Mead Russia is also the largest exporter of natural gas, the second largest oil exporter
VM Group and the third largest energy consumer. Now Vladimir Putin, the country’s Prime

Tel: +44 20 7569 5930

Minister but de facto head of state, is about to add another top ten category to his
Email: gary@vmgroup.co.uk

nation’s energy ranking — renewable energy.

Russian energy consumption by type (million tonnes oil equivalent, or Mtoe)
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For centuries, the growth of Russian influence in Asia and Europe has been
dictated by its geography, but now it is increasingly determined by its geology.
With a population of just 142m, spread thinly across its 6.6m square miles
(compared with 308m crowding the 3.8m square miles of the US), Russia has
the potential to become one of the richest sources of renewable energy in the
world.

Potential of renewable energy resources in Russia (Mtce/year?*)

Technical Potential

Small hydropower 125
Biomass energy 53
Wind energy 2,000
Solar energy 2,300
Low potential heat 115
Total renewable energy resources 4,593
Source: EIA *million tonnes coal equivalent per year

The emergence of Russia as a leading force in renewable energy was given the
green light in mid-January, when Putin unveiled an ambitious target of raising
the contribution of renewables to the country’s overall energy output from its
current 1%, to 4.5% by 2020. From a pragmatic point of view, it was only a
matter of time before Putin turned his attention to renewable energy as an
element in his energy strategy in dealing with the West.

Respite for a blighted landscape

Russia is an environmentalist’s dream landscape, but one that has been blighted
by successive generations of economic expediency that extracted the maximum
amount of resources with the minimum effort — in this sense, former Soviet
orthodoxy was not far removed from some of the excesses of capitalism in the
West and the developing world. But, the environmental despoliation that
accompanies traditional Russian exploitation of its natural resources ought to
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begin to be mitigated with Putin’s positioning of renewable energy at the centre
of Russian energy policy.

The next 18 months will see the release of a slew of reports on the potential of
Russia as a producer of renewable energy. For the moment, however, the most
comprehensive assessment of renewable energy in Russia is Renewables in
Russia — From Opportunity to Reality, published in 2003 by the International
Energy Agency (IEA). Even though parts of the IEA report are based on
Russian-sourced data from the early 1990s, the profile that emerges shows a
breathtaking range of renewable energy possibilities in Russia.

Hydroelectric potential

Traditionally regarded as the backbone of renewable energy, but increasingly
under threat from unpredictable rainfall due possibly to global warming,
hydroelectric power emerges as one of the most sustainable Russian renewable
resources. There are more than 2m rivers in Russia, although the bulk of the
stream flow is concentrated in the sparsely populated eastern part of the country.
Nevertheless, Russia’s hydropower potential is estimated at 2,900bn kWh/year,
of which 83% is from large and medium-sized rivers. Not every river can be
dammed nor every valley flooded, so the more realistic and economically
feasible hydropower capability in Russia is 850bn kWh/year. The European part
of Russia and the Urals represents a relatively small portion of this sub-total
(160bn kWh/year) with the bulk concentrated in Siberia and the far eastern parts
of the country (690 kWh/year). Putin’s guidelines in reaching the 4.5% target
exclude hydropower projects that exceed 25 MW, so any major contribution this
sector has to offer will be in smaller, less-intensive installations.

Russian Federation hydroelectricity consumption (Mtoe)
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A week after Putin made his 4.5% renewables announcement, RusHydro, the
partly state-owned Russian hydroelectric company, unveiled its planned
expansion for the year, with a R80bn ($2.2bn) budget to install a further 145
MW of capacity. RusHydro controls 25,000 MW of capacity and is the second
largest hydroelectric company in the world, after Hydro-Quebec. The Russian
utility has a further 5,000 MW of hydropower under construction and, provided
deregulation of the Russian electricity market continues, RusHydro will use
higher tariffs to fund the additional 20,000 MW of capacity it wants to build.
Many of these new projects will be small-scale enterprises.
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Russian Federation hydro-energy resources

1

9-
15-24
24 -33
33-43
43 - 55
53 -100

EREEOO0

Source: OECD/EIA. Note: grades 1-3 — territories with the poorest hydro-energy resources; grades 60-100
— territories with the richest resource

In addition to conventional hydroelectric schemes, the other most promising
contribution to Putin’s quest for renewable energy lies in geothermal sources.
Russian interest in geothermal energy dates back to at least 1957, when the first
boreholes were drilled in the Pauzhetsk thermal field in Kamchatka Peninsula.
This exploratory drilling eventually led to the construction in the late 1990s of a
50 MW power plant in Petropavlovsk-Kamchatsky, capital of Kamchatka.

Off-grid geothermal developments

The long term appeal of geothermal energy for Russia lies in the fact that, since
so much of the resources are located in isolated areas that are not connected to
the Russian electricity grid, then small localised grids powered by geothermal
energy can develop and thereby eliminate the use of diesel. An estimated 10m
Russians rely for their power on off-grid energy, which typically are stand-alone
diesel and gasoline-powered generation systems; about half of these generator
sets stand idle, due to fuel delivery problems or the high cost of fuel.

According to the IEA, the potential energy production from geothermal
resources found at a depth of less than 3 km is estimated to be about 180m
tonnes of coal equivalent (mtce) per year. About 10% of this potential energy is
deemed suitable for use. However if geocirculating technology is introduced, the
economic potential could be raised from that 18 mtce/year to 115 mtce/year. The
late Oleg Povarov, one of the pioneers of Russian geothermal science, estimated
that geothermal energy could theoretically produce almost 2% of Russian
electricity production.

While the US and Germany currently do battle over who has the greatest
windpower capacity in operation, one only has to look at the wind potential of
parts of Russia to realise that, given the right financial incentives and the
technology, Russia will emerge as the leading windpower provider in the world
in the coming decades. In most parts of Russia, wind speeds are fastest in
autumn and winter, with the exception of the southern part of Central Siberia,
where maximum wind speeds occur in warmer months. In general, Russian wind
speeds are greater during daylight hours, although this is less pronounced in
winter months. The coasts of the Barents and Kara seas, the Bering Sea and the
Sea of Okhots have the highest average wind speeds, of 11.5 metres per second
(m/s) or 25 miles per hour. Other regions with viable wind speed profiles (5-6
m/s) include the coasts of the East-Siberian Chukchi and Laptev seas to the
north and the Sea of Japan to the east.
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Americas

News

* Feb 6™ Leading US refiner Valero agreed to pay troubled ethanol producer
VeraSun $280m for fuel plants in four states.

+ Feb 5™ California wind turbine maker Clipper Windpower said it would cut
its workforce by 11%, or 90 employees, as a result of poor market conditions.

* Feb 2™: The Dominican Republic signed a $200m power plant deal with
Florida-based Sunovia Energy Technologies.

« Jan 23™: Ontario Power Authority agreed 20-year supply contracts for
500 MW of windpower in the province.

* Jan 22™: Xcel Energy said it will develop a $300m 152 MW windfarm in
northeast Colorado.

« Jan 21*: Nevada-based Ormat Technologies won a $65m contract to build a
geothermal plant in Costa Rica.

+ Jan 19" Wal-Mart Mexico installed a 174 kW photovoltaic solar array at its
Bodega Aurrera branch in Aguascalientes, Mexico.

« Jan 16™: The proposed $2bn Nantucket Sound windfarm received a positive
environmental assessment from the US Minerals Management Service.

« Jan 16™ The US government approved an $80m loan guarantee to Range
Fuels to build the first commercial-scale cellulosic ethanol plant in the US.

« Jan 14™ Massachusetts set a windpower capacity goal of 2,000 MW by 2020.

Analysis

Palin sets new benchmark in Alaska

Intent on proving there is political life after the Republicans failed in their bid
for the White House, Alaska governor Sarah Palin unveiled in mid-January the
most ambitious set of renewable energy targets to be established in the US. By
calling for 50% of the state’s power to be sourced from renewable energy by
2025, the Republican vice-presidential nominee set a new benchmark for wind
and solar power in one of the most remote parts of the continent. What surprised
many was not just the scale of the target, but that it will apply to both urban and
dispersed rural areas in Alaska’s isolated hinterland. Still displaying her
combative nature, Palin took a swipe at the six main power utilities, urging them
to stop their traditional infighting and to work together on a regional basis so
that the cost of power generation projects could be reduced. Despite being one of
the largest energy producers in the country, Alaska endures some of the highest
prices for gasoline, diesel and heating oil on the continent. For those lucky
enough to be connected to the grid, residential electricity rates of 17 cents/kWhr
are 40% higher than the national average of 12 cents/kWhr. Palin knows she has
a lot of ground to make up with Alaskan voters, but her groundbreaking
renewable energy targets suggest she may have other long-term goals in mind.
By comparison with previous Alaskan governors, she almost looks presidential.

Congestion in Texas

Severe power grid congestion in Texas last year convinced the state’s Public
Utility Commission (PUC) to examine its transmission infrastructure. By late
January it sprung into action, by awarding nine companies the right to build
2,900 miles of new power lines linking the windiest part of the state with Dallas
and San Antonio. Windfarms already account for 4.9% of power used in Texas
(up from 2.9% in 2007) and the PUC expects windpower to play a key role in
doubling the use of renewable energy in the state. Texas already holds a
comfortable lead as the main producer of windpower in the US, with 8,000 MW
of capacity, and the PUC has earmarked transmission corridors that will allow
this to increase to 18,500 MW by 2012. Oncor, the leading power company in
the state, was awarded new line rights in north and central Texas worth $1.3bn,
with smaller awards going to Electric Transmission Texas, Sharyland Utilities,
Florida Power & Light, the Spanish Isolux Corsan group, and LS Power.
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New York challenge to carbon trading scheme

NEX Index A small New York power utility has challenged the legality of the Regional

Greenhouse Gas Initiative (RGGI), the carbon-trading forum established by 10

500 northeastern US states. Indeck Energy has called into question the right of the

450 A state to create a cap-and-trade system without passing the necessary legislation

400 for the scheme. In its defense, the state’s Department of Environmental

350 | Conservation, which is named in the suit, argued that the state legislature had

300 | already empowered it to enter into such arrangements without the need for
further legislation. RGGI has a long-term aim of reducing greenhouse gas

250 A emissions from the power sector by 10%, by 2018. It commenced its first three-

200 1 year compliance period on 1% January and has its next CO, allowance auction

150 4 scheduled for mid-March.

100 ‘ ‘

Jan-07 Jan-08 Jan-09 Offloading wave research in California

The California Public Utilities Commission has set a new low in offloading the
development costs of wave energy projects currently being researched by the
state’s power utility Pacific Gas and Electric (PG&E). Commission approval
Brazil, ethanol prices ($/litre) was given at the end of January for PG&E to recoup $4.8m through higher bills
for its northern Californian customers. Well-funded power utilities are generally

Source: Wilderhill

450 expected to have deep pockets when it comes to researching potential new

4409 sources of power, and PG&E is no exception. The company earned more than
328 $860m in the first nine months of 2008 and will probably report profits, in

410 1 \_ excess of $1bn, for the entire year. At issue is the proposed WaveConnect

400 | project, which is exploring a wide variety of wave power techniques. According
390 1 to PG&E, its two WaveConnect project sites could produce up to 40 MW of

380 | power. Pity though that the company could not put the burden of development
370 ‘ ‘ ‘ costs on its shareholders — rather than its customers.

11-Dec  19-Dec 27-Dec  04-Jan

Mexico signs geothermal deal with Los Angeles

Mexico has found a ready market for its geothermal power, by signing a three-
year contract with the Los Angeles Department of Water & Power (DWP) to
supply up to 100 MW of power from the Cerro Prieto geothermal plant in
Mexicali, Baja California. At a stroke, Los Angeles mayor Antonio Villaraigosa
Sugar, ICE Futures US (c/Ib) has achieved his goal of securing 10% of the city’s power from renewable
sources; he looks set to reach his target of 20% by the end of next year. The

=== 1st position 2nd position

Source: Reuters Ecowin

1o DWP contract extended purchases of 25 MW in December and 50 MW in

1857 February from the Mexican Comision Federal de Electricidad. Located about 28

13.0 miles (45km) south of the US border, the Cerro Prieto geothermal plants

125 1 produce 620 MW of power — about two-thirds of Mexico’s entire geothermal
capacity of 980 MW.

12.0

157 Bargain of the month?

1.0 w w w Solar Energy International, a US non-profit body, is organising an 8-day tour of

18-Jan  21-Jan  29-Jan 06-Feb renewable energy projects in Cuba in early March. With food, lodging and

" " transport from Cancun, Mexico, thrown in, the all-inclusive price is $2,350.
o= 1st position 2nd position

Source: Reuters Ecowin Western states research renewable potential
Wyoming for wind, Arizona for sun. That’s the condensed version of the report
issued in early February by the Western Governors’ Association of the areas
showing the most renewable energy potential in the Western parts of North
America. The study, which is part of the association’s Western Renewable
Energy Zone initiative, concluded that renewable energy resources in 11
Western US states, the Mexican state of Baja California and the Canadian
provinces of British Columbia and Alberta, could generate more than 235,000
MW of power. Windpower in Wyoming has a generation potential of 25,000
MW, while the solar power potential of Arizona was calculated at 22,000 MW.
Working on the basis that only 25% of the gross windpower potential and 3% of
the available solar power might actually be commercially developed, the report
concluded that transmission remained the largest obstacle to getting the energy
sources to consumers in large urban areas like Los Angeles.
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Outlook

There is nothing magical about renewable energy — it’s just another set of
nuts and bolts trying to achieve the same ultimate end through a different
method. The same could be said about Barack Obama. In the month since
taking office, he has cast aside some of the blinkered thinking of the Bush
era and replaced it with a level of commitment that will count for much
during the current recession. He may have embraced renewable energy as a
philosophy, but he knows that it will take decades to re-balance the energy
profile of the American economy. Low crude oil prices have not helped his
renewables campaign, although government-set minimum gasoline prices
could underpin the attraction of alternative fuel vehicles. Obama will
certainly be tested politically and even diplomatically in the months ahead,
but for the moment he is a man on a mission.
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Europe
News
Brent crude, ICE Futures ($/bbi) * Feb 8™ The Irish government unveiled a €100m ($130m) program to improve
51 home insulation.
50 | * Feb 5™: Sweden set a target of cutting greenhouse gas emissions by 40% by
49 - 2020 and abandoned its 30-year ban on new nuclear plant construction.
48 A * Feb 4™ Eleven biogas organisations set up the European Biogas Association.
47 A « Jan 22™: Npower Renewables received consent to build and operate a 4 MW
46 A wave farm at Saidar in the Western Isles of Scotland.
45 1 « Jan 19" Scottish Power Renewables said it would expand the capacity of its
44 1 Whitelee windfarm by 135 MW, to 614 MW.
43 ‘ ‘ ‘ ‘ « Jan 16" Danish windpower group Vestas won two Romanian contracts to
18-Jan 20-Jan 27-Jan 03-Feb 10-Feb build and service 67 3 MW turbine units.

« Jan 15" The Dutch government gave Airtricity permission to build a
260 MW 72-turbine windfarm 25 miles off the coast of Rotterdam.

e—Pos 1 Pos 2

Source: Reuters Ecowin

Analysis

Farmers seethe as cash heads offshore

European farmers are fuming at a proposal that unspent money from the

European biodiesel prices (€/tonne)

1,000 European Union’s (EU) agricultural budget will be offered to support offshore
950 L\\,N\ windfarm projects over the next two years. The European Commission has
proposed a €500m ($650m) package to help create a North Sea grid and lay the
900 1 groundwork for a broader single European power market. Financial aid will be
850 A offered to large-scale new demonstration projects within the EU, as well as
800 4 developing existing offshore windfarms. Part of the funding will be directed to
Dublin, which successfully negotiated a €100m contribution towards the cost of
750 - 1 S o
| building a new electricity interconnector between Ireland and Great Britain. Irish
700 ‘ ‘ ‘ ‘ energy minister Eamon Ryan described the proposed East-West Interconnector
02-Oct 24-Oct 15-Nov O7-Dec 29-Dec as a vital piece of infrastructure that “will allow us to accelerate our
c—ME FAME development of renewable energy. We are rich in renewable power and we need

to develop this to secure our energy supplies.” Last October, Ireland increased
Source: Reuters Ecowin its already tough target of 33% renewable energy to an ambitious 40% by 2020.
A central feature of that drive will be the swift expansion of windpower projects
in the blustery Western parts of the country. In theory, the new interconnector
will allow Ireland to export its surplus power generation to Britain when strong

Carbon, ICE Futures (€/tonne)

14 winds blow from the Atlantic gales, or when its own electricity demands have
13 dropped. Given that the Irish economy is expected to shrink by 4% this year,
\ there should be a lot of surplus capacity for some time to come.
12 -
11 A OMA turns sights on North Sea
10 4 What happens when you ask an architectural firm best known for designing
o some of the most audacious buildings in the world to come up with a windfarm
for the North Sea? Well, something very unusual. This is exactly what happened

8 ‘ ‘ ‘ ‘ when the Office for Metropolitan Architecture (OMA), the Rotterdam-based
18-Jan 20-Jan 27-Jan 03-Feb 10-Feb practice of ‘wunderkinds’ responsible for Beijing’s exceptional CCTV
headquarters and Seattle’s inspired Central Library, was commissioned by the
Society for Nature & Environment in the Netherlands to produce some

Source: Reuters Ecowin unconventional thinking about wind resources off the Dutch coast. OMA
produced a master plan called Zeekracht (“seapower”), a gigantic ring of wind
turbines capable of producing about 8,000 MW of power. With a typical
architectural approach to an engineering issue, OMA defined the extent of the
windfarm by keeping structures within 12 nautical miles of each coastline and in
water depths not exceeding 50m, while leaving a 15% zone for shipping. The
result would encompass an area of 193,000 square kilometres or one-third of the
entire North Sea. Under the proposed plan, which relies on the cooperation of all
seven countries with coastlines in the southern North Sea, fishing would be
prohibited in the area but shelters for marine wildlife would be created, while an
international ocean energy research station would be located in the middle of the
scheme. Maritime access to international ports such as London and Rotterdam

Pos 1 Pos 2
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would not be impeded by the scheme. And the benefit of this proposed North
Sea infrastructure? The Utrecht-based environmental body that commissioned
the architects estimated that, once built, the scheme would generate annual
electricity production of 13,400 TWhr, which it claims could give Europe
energy independence from Russia and the Middle East by 2050.

Vestas runs into tail wind

Just as leading wind turbine maker Vestas realised that it would not escape the
impact of the global recession this year, it has unearthed a serious case of fraud
at its Spanish subsidiary. The Danish engineering group discovered that
employees at its Barcelona-based Vestas Edlica had concocted false invoices
from companies controlled by current or former employees, and had paid out
DKr 90m (€12m) during 2008. Some of these companies were also securing
below-market prices from Vestas for turbines, spare parts and service contracts.
Commenting on the alleged fraud, Vestas CEO Ditlev Engel appeared more
saddened than outraged. “This is a dreary and very unfortunate matter where
trusted employees apparently have betrayed the trust and the responsibility they
have been given,” he said. Vestas introduced a whistleblower system several
years ago to flag up such irregularities, and has now passed the matter over to
the Spanish police.

Renewable fuels - sustainable or not?

All it takes is one complaint and an entire advertising campaign can be derailed.
The complaint in question came from well-known UK environmental writer
George Monbiot, who took exception to a response by the Renewable Fuels
Association (RFA) when it rebutted claims by Opec that biofuels were the cause
of “40% of the rise in world oil prices”. Appearing in print last July, when oil
prices hit their historic high of $147/barrel, the RFA advert rounded off a
lengthy tirade against Opec with the line: “Biofuels — a lower-priced sustainable
answer to Opec’s 0il.” The sticking point was the word “sustainable”, which
Monbiot challenged and claimed was misleading, due in large part to the
ongoing food-versus-fuel debate. Britain’s Advertising Standards Authority was
asked to rule on the issue and in mid-January concluded that the sustainability
argument advanced by the RFA in its defense was inadequate. It concluded that
the “RFA’s evidence did not substantiate the claim and that, at the present time,
references to biofuels in general as ‘sustainable’ were likely to mislead.” The
Washington-based RFA has been banned from using the phrase in future adverts
in the UK.

Maltese score digital first

Plucky little Malta has pulled off a coup, by being the first country to adopt a
nationwide plan for smart metering of electricity and water supplies. Under its
four-year €70m plan, US computer group IBM will install 250,000 digital
metering devices that will enable greater energy efficiency, remote monitoring
of supplies and give customers detailed data on their consumption patterns, as
well as information on cheaper alternative tariffs. With a population of 400,000,
Malta offers a useful test bed for IBM, which is aggressively pursuing smart grid
projects in Europe, most notably through a research venture it agreed with
French utility group EdF in November 2008.

Outlook

European carbon traders have seen such a swift collapse in prices in the last
six months that many now wonder where the price support level really
exists. Economic prospects appear to grow dimmer with each passing week
and the imminent release of new carbon credits will simply overwhelm an
already struggling market. Our forecast last month that the market was
bracing itself for a price of around €10/t proved timely, with prices dipping
briefly below this benchmark to touch €9.90/t before recovering to €10.04/t
in early February. There is no escaping the reality that carbon is simply a
commodity, and commodity prices react to market conditions. But this is
still a relatively young market and there will be glitches, hiccups and bumps
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along the way. Of course, price levels of €15/t have been consigned to the
history books, and there may be wide-eyed stares at trading screens when
prices test the €8/t level in the weeks ahead. In the meantime, all the signs
are that carbon trading is moving into the centre of the political arena, with
Japan and the US gearing up to introduce cap-and-trade markets.
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Asia, Africa and Pacific

News

* Feb 7™ The Iranian energy ministry announced a joint venture plan with a
private Pakistani company to build a 50 MW windfarm in Pakistan.

« Jan 30™: Japan Airlines successfully tested a 50:50 camelina (flax) biodiesel
blend on a 90-minute flight of a Boeing 747-300 aircraft over Tokyo.

« Jan 29" Japanese utility Shikoku Electric said it would increase its solar
power generation from 0.3 MW to 2 MW by 2011.

« Jan 27" Tokyo Electric Power announced plans to build a 10 MW solar
power plant near Tokyo.

« Jan 23™: Japan successfully launched its Gosat global warming satellite
despite a two-day delay caused by bad weather.

« Jan 19" Carnegie Corporation agreed to conduct wave energy trials for the
Australian Department of Defense on Garden Island, Western Australia.

+ Jan 18™: Abu Dhabi pledged to generate at least 7% of its power from
renewable sources by 2020.

« Jan 16™ Kyrgyzstan approved new legislation designed to promote renewable
energy in the country.

« Jan 16™: Lake Turkana Wind Power is to build a $760m 300 MW windpower
project in northern Kenya by 2012.

* Jan 12™: Israel set a target of generating 10% of its electricity by wind and
solar power by 2020.

Analysis

Thermal wizards of Oz

Researchers in Western Australia are moving closer to harnessing geothermal
power, with the announcement in mid-January by the Mines and Petroleum
Minister, Norman Moore, that the state had granted 36 permits for geothermal
exploration in the Perth Basin. Moore noted: “this industry has the potential to
provide clean energy to the state’s electricity network and offer innovative
solutions for companies to meet their own power requirements.” The exploration
costs linked to the permits are likely to exceed A$560m (US$382m) over six
years. One of the exploration permits was granted to the University of Western
Australia, where Professor Klaus Regenauer-Lieb hopes to organise the drilling
of'a 1.5-mile bore under the sprawling 160-acre Crawley campus outside Perth.
If successful, the resulting geothermal energy will heat the campus swimming
pools and provide power to cool university buildings.

Eskom admits poor solar performance

South African utility Eskom took the rare step in early February of admitting
that its program to entice residential customers to install solar water heaters had
not been a success. Despite being offered a R4,200 ($420) rebate by Eskom,
only 800 canny customers availed themselves of the offer. Eskom attributed the
low uptake partly to its inability to get the renewable energy message across to
electricity users, and partly to the shortage of qualified workers needed to
fabricate and install the units. Even though Eskom is the largest electricity
producer in Africa, early in 2008 it failed in a very public way to supply critical
levels of power to businesses and mining groups; the South African government
has acknowledged in the meantime that Eskom has been ill equipped to meet the
demand for power in the country. Eskom remains one of the few utilities in the
world to include a warning dial on its website when load shedding, or when an
intentional power outage is likely to take place.

Danes sign energy pact with South Africa

South African renewable energy took a more concrete step forward in late
January, with the announcement by the Danish government that it would invest
R60m in renewable projects in the country. Buyelwa Sonjica, Minister of
Minerals and Energy, said the funds would be used for windpower schemes and
methane gas capture from urban landfills. The investment is part of a broader
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memorandum of understanding on energy cooperation between the two
countries, which will also entail mapping of South Africa’s extensive
windpower potential by Danish wind industry experts. The South African
government is currently reviewing more than 100 renewable energy proposals
with a cumulative generation capacity of 5,000 MW. The majority of the
projects (45%) are wind-related while a further 34% involve biomass generation
and about 8% relate to small hydroelectric proposals.

Bundles of energy

Gather enough energy ministers together in one place and they might produce
something unusual. At the latest meeting of the South Asian Association for
Regional Cooperation (SAARC) which took place in late-January in Colombo,
Sri Lanka, energy ministers agreed the concept of a South Asian energy ring, in
which member countries will be able to exchange energy supplies as well as the
transfer of energy technology. The plan could be the stepping-stone to a much
larger regional power grid in which energy-rich members sell surplus output to
neighbouring countries. As host, Sri Lanka was able to display its own envious
renewable energy credentials while other members struggle with broader issues
of imported fossil fuels. Biomass accounts for 48% of Sri Lanka’s primary
energy supply, while hydroelectricity generates a further 10% of the country’s
power needs.

From Colombo to Manama

A few days after the Colombo meeting, the Clean Technology Forum opened in
Bahrain. Organised by the United Nations Industrial Development Organization,
the Manama meeting was a high level gathering of 300 businessmen, politicians,
environmentalists and academic researchers. At one of the forum’s four
technical sessions, Professor Waheeb Alnaser expounded on the possibilities of
solar power in the Gulf states, noting that a massive investment of about $25bn
over the next seven years would be needed to exploit the solar potential of the
region. Gulf countries typically experience 3,200 hours of sunshine annually.
Professor Alnaser pointed out that the expansion of renewable energy in the
region was hampered by existing subsidies given to electricity generators to
keep prices low. Solar energy would stand a better chance of success, he argued,
if similar subsidies were given to renewable energy, or if subsidies were
removed completely. Nevertheless, proving that this was no idle talking shop,
the Forum adopted the Manama Declaration, which aims to eliminate industrial
waste and emissions through cleaner and resource-efficient technologies.

Marshall plan for islands

Renewable energy has emerged as a hot topic in the Pacific, with the Marshall
Islands actively trying to cut its fuel costs and turn to local alternatives as a
source of power. Plagued by prolonged drought in 2007 and severe flooding at
the end of last year, the economy of the Marshall Islands is underpinned by
assistance from the US government, which maintains a missile testing range and
a NASA tracking station on the Kwajalein Atoll. But no amount of foreign aid
could prepare the 60,000 local inhabitants for the rampant price increases in oil
last year, when the government spent $25m, or nearly 20% of its entire budget,
on fuel imports for electricity generation. In January the islands turned to
neighbouring countries and members of the Asian Development Bank for
technical assistance, and the government in Majuro is currently developing a
medium-term energy development plan, which could use locally produced
coconut oil as a biofuel substitute for imported diesel.

Outlook

Low energy prices and poor economic prospects for China, India and Japan
have produced a volte-face in energy markets. Despite the best efforts of
Opec to force oil back to $70/barrel, the days of runaway oil prices have
receded and energy markets are once again responding to international
initiatives on economic recovery, instead of dictating the pace of economic
ruin. The energy markets have been taught one of the basic laws of business
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—namely, do not kill your customers. Although much of the current malaise
in the global economy can be attributed to the financial sector, the rampant
excess of energy prices in 2008 will be remembered for a long time. On the
positive side, renewable energy has been given a new lease of life and
alternative energy strategies are now part of the election campaign kit for
governments facing voters this year. With the breakeven point on many
renewable technologies set at the oil price equivalent of $50/barrel, there
will be tough times ahead for this sector.
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Technology & Research

News

« Jan 26™: The use of sisal fiber as a substitute for plastic car parts in the
Brazilian car industry could be expanded, according to the country’s National
Industrial Education Service.

« Jan 16™: Arizona State University opened its solar testing and certification
facility, a joint venture with the German testing company TUV Rheinland.

« Jan 14™: California aerospace company Flometrics successfully tested
biodiesel as a rocket fuel on a RocketDyne LR-101 rocket engine.

« Jan 12" Stanford University said it will set up a $100m energy research
institute, which will be named after oil industry veteran Jay Precourt, who
donated $50m to the project.

Analysis

Solar window design

Integrating solar power units into building design took another step forward with
the news that Rainbow Solar has developed the world’s first semi-transparent
photovoltaic glass window that can generate up to 250 watts of electricity.
Available in sizes up to 9ft x 9ft, the super-tempered glass also has the ability to
act as a total sunscreen or be converted into an interior light panel. One hothouse
test carried out by the National Taiwan University of Science and Technology
reported that energy savings of 50% were achieved. Apart from its embedded
technologies, the window design has the same characteristics as conventional
double pane windows, which means that major design changes by architects or
developers are not required. Although Rainbow Solar believes California is the
ideal market for its photovoltaic products, the company is hoping to license
manufacturing elsewhere in the US and in Asia.

New research centre for Iberia

As German officials were sorting out the seating arrangements for the
foundation meeting of the new international renewable energy agency in Berlin,
the prime ministers of Spain and Portugal grabbed the headlines with their plans
to create a joint renewable energy research centre in the Spanish city of Badajoz
near the Portuguese border. The new Iberian Renewable Energy Centre will be
headed by Antonio Sa da Costa, vice president of the European Renewable
Energy Federation in Brussels, and will be used to spearhead the aggressive
renewable energy campaign that both countries have set themselves. Portugal
has set an ambitious target of generating 45% of its power from renewables by
2010 while Spain intends tripling its renewable energy contribution by 2020.
Windpower will play a pivotal role for both countries, as Spain is already one of
the largest producers of windpower in the world, with current installed capacity
of 16,000 MW, which it hopes to expand to 20,000MW by 2010. Last
December, Portugal inaugurated the largest onshore windfarm in Europe, the
120-unit 240 MW plant in the Upper Minho region. Spanish Prime Minister José
Luis Rodriguez Zapatero described the new centre as “absolutely essential since
the reduction of our dependence on oil is strategic to our future.”

Ricardo scores ethanol breakthrough

Squeezing the last ounce of efficiency from ethanol has become something of a
challenge to researchers. It looks like Ricardo, the international transport
technology group, can lay claim to a major breakthrough. Ricardo said in early
February that it had developed a system that surpasses gasoline engine
efficiency and approaches levels previously reached only by diesel. Developed
at its Detroit research campus, it is claimed that the Ethanol Boosted Direct
Injection technology uses ethanol’s higher octane and higher heat of
vaporisation to leapfrog the performance of gasoline engines. Ricardo president
Dean Harlow described the achievement: “We’ve moved past theoretical
discussion and are busy applying renewable energy technology to the real
world.”
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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 5940

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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