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Analysis
Analyst: John Mason Aviation: taking the long view
VM Group In February this year, the first airliner with biofuels loaded into its tanks took off
Tel: +44 20 7487 3600 from London’s Heathrow airport for the hop over the English Channel to
Email: john@vmgroup.co.uk Amsterdam. It was an uneventful flight, but hit the headlines as a successful
Analyst: Gary Mead world first. The media coverage was pepped up by pictures of the aircraft’s

VM Group
Tel +44 20 7487 3600
Email: gary@vmgroup.co.uk

proud owner standing next to an aero-engine, beaming widely. This figure was
Sir Richard Branson, President of Virgin Atlantic and a businessman with an

Analyst: Matthew Turner almost supernatural talent for attracting publicity.

VM Group
Tel +44 20 7487 3600 Branson’s paparazzi panache may have contributed to some complaints that the
Email: matthew@vmgroup.co.uk whole event was simply yet another stunt. But such griping would be misplaced.

The flight demonstrated that the aviation industry is now facing up to a raft of
pressing challenges, such as rising oil prices and the need to address climate
change. Soaring oil prices are biting into the profitability of an industry with a
history of rarely, if ever, being in the black. Its environmental track record is
coming under increasing scrutiny from the European Commission (EC), as its
projected future growth has put it on a collision course with the EC’s
determination to cut emissions of CO..

Virgin Atlantic is far from being the only aviation company seeking solutions to
these issues. Boeing and Airbus, the world’s leading aircraft manufacturers, are
both deeply involved in research efforts into ways that will allow them to grow
commercially whilst using less fuel and lessening their dependence upon oil.
KLM, Air New Zealand and Continental are three other airlines exploring
whether biofuels can replace kerosene, the traditional aviation fuel of choice. Sir
Richard may have nicked the limelight a little, but he is far from being the only
person who is in on this action.

Kerosene, US Gulf Coast (cents/gallon)
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Aircraft bypass first generation biofuels

The aviation industry’s interest in biofuels is being driven by the same factors as
those facing car makers — concerns about energy security and pressure from
legislators to cut carbon emissions to the bone. On top of this the very high price
of crude oil is a serious blow to the thin margins most airlines operate with. Air
France-KLM chairman and CEO Jean-Cyril Spinetta warned on 26™ May that
the high oil price would hurt his company’s results this year: “The current year
is set to be challenging, with the oil price and the global economy creating
significant uncertainty.” Like road transport, aviation is particularly vulnerable
to legislative pressure, particularly when it comes to emissions’ controls, and
both are growing fast as a result of economic growth, particularly in China and
India. The UN’s International Panel on Climate Change, the body that has driven
both the science and politics of global warming, has calculated that air transport
is currently responsible for 3% of greenhouse gas emissions and this is expected
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to rise to 5% by 2050. This is despite the aviation industry having made
significant progress in reducing emissions by developing lighter aircraft and
more fuel-efficient engines. Such measures mean that aircraft CO, emissions per
air mile have been reduced by 70% over the last 50 years.

However, the focus on emissions has only recently intensified and squeezing
even more reductions poses stiff challenges to aircraft operators and
manufacturers. There is a general view in the aircraft industry that further
incremental technological progress will be of only marginal success in meeting
all the environmental targets imposed upon it, and therefore that emissions-
trading, allowing the off-setting of emissions, will be crucial to airlines meeting
these targets whilst remaining commercially viable. The industry will be joining
the European Union Emissions Trading Scheme in 2012, a move seen by the
European Commission as the best way of reducing aviation’s emissions. The
scheme would not only allow off-setting, but will also provide large incentives
for further technical developments — biofuels are classified as carbon neutral
under the scheme and thus would allow airlines to avoid paying premiums of up
to 30% on fuel prices. The Advisory Council for Aeronautical Research in
Europe (ACARE) in 2001 proposed a number of targets including a 50% cut in
CO, emissions and an 80% reduction in nitrous oxide emissions. Research is
taking place on a wide variety of fronts. Typical of this is the “Clean Sky joint
technology initiative”, an EU-funded research programme launched in February
this year, with a wide range of aims including the development of a “smart
wing”, capable of achieving a 10-20% reduction in fuel usage and CO,
emissions.

Part of the solution to reducing aircraft greenhouse gas emissions may well be
greater use of biofuels. Crucially, the industry is taking a very different tack to
of the road transport industry. Rather than opting for the current first generation
of biofuels produced from food crops such as corn and soybeans, the aviation
industry is focusing strongly upon developing new, second generation bio-jet
fuels produced from non-food sources. Unveiling a partnership with Honeywell
Aerospace, International Aero Engines and JetBlue Airways to develop such
second generation biofuels, Sebastian Remy, Airbus’s head of alternative fuels,
explained on May 15™: “Millions of barrels of kerosene are used each day for
aircraft fuel and worldwide demand is growing. In order to replace a significant
portion of that jet fuel with bio-jet, we need to find something that has much
greater yield than the current biomass sources available. Airbus believes that
second generation bio-jet could provide up to 30% of all commercial aviation jet
fuel by 2030.” This is a very bold ambition that will require considerable
technological advances to become a reality.

The emphasis upon developing new second-generation biofuels to replace
kerosene is partly explained by the technical requirements of the fuel put into
aircraft. These differ from the requirements of the internal combustion engines
used in road transport and are generally more demanding. According to the
Society of British Aerospace Companies (SBAC), the essential characteristics of
an aviation fuel are:

* High energy content, by both weight and volume, to minimise the amount of
fuel burnt and carbon dioxide emitted.

* A low freezing point to ensure it does not freeze at altitude.

* Good flow properties to enable it to move through the fuel system smoothly.

* High levels of thermal stability to allow it to act as a heat sink for the oil and
electrical generating systems.

* A suitable flash point so the fuel ignites as required.

* Good storage stability to ensure the quality of the fuel is maintained.

* Compatibility with materials and components, such as seals and pumps.

The high cost of airliners — a Boeing 747 now costs about $300m — and their
long lifetimes (up to 30 years) means any new fuel must be immediately
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compatible with existing engines and fuel systems. Moreover, with different
aircraft flying different routes around the world, this compatibility has to be
global. Any new fuel has therefore to be a universal “drop-in substitute, able to
be used by almost every aircraft now flying. This requirement is far more
demanding than its equivalent for motor vehicles, which can operate on a much
wider variety of biofuels and blends, allowing far more flexibility for developing
particular fuels or blends for national markets.

The aviation industry has been developing a number of alternative fuels to
kerosene for many years. These include: synthetic kerosene, produced by coal-
to-liquid (CTL) or gas-to-liquid (GTL) processes; biodiesel produced from crops
such as palm oil ethanol and methanol produced from biomass; and liquid
hydrogen produced from water. Both CTL and GTL processes are already in
use. Aircraft using Johannesburg airport are now refuelled with a 50-50 blend of
conventional kerosene and CTL fuel produced by Sasol, the South African oil
and chemical company. In April this year Sasol received approval for its 100%
CTL fuel to be used in commercial aviation. GTL fuels have also been
produced, although only for ground fuels. Both these fuels suffer from the
drawback that their CO, emission levels are poor compared to other alternatives.
CTL fuels have greater emissions levels than kerosene and while GTL fuels are
far better in this respect, it is still unclear whether they will make significant
emissions’ savings compared to kerosene. Neither CTL nor GTL can currently
therefore be considered serious long term solutions.

A more promising solution for aircraft seeking out alternatives to crude oil
derivatives is biodiesel. The technology for producing biodiesel suitable for
aircraft is already proven. The Virgin Atlantic flight from London to Amsterdam
involved the use of biodiesel made from babassu palm and coconut oils.
However, there are limitations to this type of fuel. Its relatively low freezing
point, low thermal stability and lower energy density than kerosene means it can
only be used in relatively low proportions (20%-30%) in blends with
conventional kerosene. This places a finite cap upon its usefulness. And the
industry has identified another major problem with using such fuels — the low
yields achieved by processing food crops. Conventional oilseed crops such as
rapeseed or soybeans would require huge amounts of arable land to supply the
global aircraft industry. The SBAC estimates that using a 15/85 blend of
biodiesel and kerosene to supply just the US domestic aviation industry would
require 34m acres of land, or an area about the size of Florida. This option has
always seemed politically unlikely, and looks even less likely now, given the
current controversy over biofuels’ contribution to food price increases and that
some countries, notably those in the European Union, look as though they may
trim back their biofuels’ ambitions. Given the intensity of this controversy and
the fact that current fuels are all destined for use in road transport, it seems
politically impossible for the aviation industry to go down that route too. The
industry is therefore turning its attention more and more to second generation
technologies.

Borne aloft on bacteria

The feedstocks that are catching most attention are jatropha and algae — both
potentially high-yielding feedstocks that do not compete with food crops.
Jatropha, the hardy if toxic bush that grows well on marginal land, is seen as
strong candidate for bio-jet fuel and its development as a feedstock is relatively
well advanced. Some industry observers think it could be grown on a large scale
almost immediately. But is algae that appears to be interesting the aviation
industry most. The yields from algae outstrip other biofuel feedstocks, including
jatropha, by a vast margin. With algae able to grow with exceptional speed —
they can double or treble their mass within a single day — they are theoretically
capable of yields 150-300 times that of soybeans. In reality, such astonishing
growth rates would be hard to achieve but the difference between algae and
other feedstocks would still be of a huge order.
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North America

News
Ethancl, GBOT (8/gallon) + June 13™: The ethanol industry suffered a major setback as torrential rain
2.90 across the Corn Belt threatens this year’s harvest. Corn prices rose above
2.80 1 $7/bushel for the July 2008 contract on the Chicago Board of Trade (CBOT),

270 4 rendering many ethanol producers unprofitable.
260 | * June 10™: The US corn harvest will be 11.7bn bushels or 298Mt this year,
250 ] down 3% on last month’s forecast, following heavy rain in the Mid West
' M\ Corn belt, the US Department of Agriculture (USDA) estimated.
2401 " « June 4™ A Senate Bill to reduce tariffs on imported ethanol in order to cut the
2301 \ price of petrol, now almost $4/gallon, was introduced.
2.20 ‘ ‘ « June 4™ Businesses, scientists and academics set up the Algal Biomass
19/05/08 02/06/08 16/06/08 Organisation to promote the development of algae as a biofuel feedstock.
+ May 15™ The Senate overrode the Presidential veto, thus ensuring passage of
the Farm Bill, which includes substantial new support for the development of
Source: Reuters Ecowin second generation biofuels.

+ May 12™ Minnesota passed legislation to increase the state’s biodiesel
mandate from 2% to 20% by 2015.

o1 st position 2nd position

RBOB gasoline, Nymex ($/gallon)

3.60 Analysis

3.86 1 US ethanol producers must be wondering what offence they have caused the

g'ig 1 ‘ /\ gods. Having just seen off the challenge from critics complaining about its

3.40 1 Q contribution to soaring world food prices, then the heavens opened across the

3351 | 3 Corn Belt, wrecking crops and prompting flooding that has caused chaos for

ggg ] / both farmers and distillers alike. The damage, physical and commercial, has

390 4 been vast and drove corn futures’ prices to a level approaching an astonishing

3.15 A $8/bushel for the July 2008 contract, the front-month contract on the CBOT. On

3.10 ‘ ‘ 13™ June, the contract for July 2009 hit $7.815/bushel, the highest ever price for
19/05/08 02/06/08 16/06/08

any corn contract. This represents a disaster for many ethanol producers, who
cannot remotely make a profit with corn at such prices. Commercially, most
ethanol distributors were pushed into loss making. Instead of making profits of
Source: Reuters Ecowin about 20 cents a gallon, corn prices of over $7 mean companies are now set to
lose 8 cents a gallon. The USDA released a fresh forecast on 10™ June that the
corn crop would total 11.7bn bushels, down 3% on last month’s forecast. The
projected yield was 148.9 bushels per acre, 5 bushels less than forecast last

800 month and 6 below the 1990-2007 trend. However, the USDA did not alter its

o1 st position 2nd position

Corn, CBOT (c/bushel)

forecast from earlier this year that corn would be planted on 86m acres — a small
7501 drop on last year as farmers switch from corn into soybeans. Although the 2008
700 | crop is still expected to be the third biggest-ever, the USDA said it expected a
shortfall of 775m bushels against total demand for corn exports, biofuels and
650 livestock feed. These forecasts were made before the flooding and are now
600 irrelevant, although they provide a useful insight into the state of the industry in
more normal times.
550 ‘ ‘
19/05/08 02/06/08 16/06/08 The result has been plants suspending operations and doubts being raised about
» » the ability of the industry to meet the production target imposed by the federal
o=t position 2nd position

mandate. The floods have affected at least eight states, including lowa, Illinois,
Source: Reuters Ecowin Minnesota, Wisconsin, Missouri, Michigan and Kansas. The upper Mississippi
River — a crucial waterway for exporting grain — was closed to barge traffic and
could remain shut for several weeks more. The damage to the industry was
physical at times — the Nebraska Ethanol Board reported water was seeping into
plants, whilst a fermentation tank at one plant in the state collapsed in strong
winds. In Towa, Archer Daniel Midland closed its Cedar Rapids plant because of
local water constraints following the flooding. The damage to the industry will
take weeks to calculate. Even the biggest operators were left suffering. POET,
the largest ethanol producer in the US, admitted some plants were losing money,
but insisted all would remain in production. POET CEO Jeff Broin said on 13™
June: “We have plants both slightly below and above break-even today.
Certainly, these are not the best of times.” Even before the storms, only the
biggest players were operating comfortably, as Verasun showed with its Q1
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2008 results which, announced on 14™ May, showed a profit of $7.6m compared
to a $312,000 loss in the same quarter in 2007. The company, which took over
US Bioenergy to achieve a total production capacity of over 1bn gallons a year,
tripled its ethanol sales in Q1 while the ethanol price has increased by 10.2% on
last year.

The big unknown is the damage the rain and floods have caused to this year’s
corn harvest; this will only become clear over the next month. However, it is
becoming more likely by the day that the USDA will be forced to revise down
yet further its estimate for the 2008 corn crop, not least because many of the
affected corn growing regions, even if they can dry out to produce a crop of
some sort, will have to apply a fresh layer of fertiliser if they are to succeed in
growing corn this year. All the previously applied fertilisers have by now been
completely leached out of the upper ground levels. It is quite possible that, rather
than risk spending money on fertiliser (which has already doubled in price over
the last 12 months), many farmers will opt instead to seek insurance
compensation. Corn prices are likely to rise even higher and this will
undoubtedly mean huge falls in the amount of ethanol produced this year. While
total US ethanol production capacity may rise to almost 9bn gallons this year,
perhaps less than half of that capacity will actually be utilised. The only option
for meeting the 9bn gallon target laid down by the Renewable Fuel Standard
mandate set by the Federal government would appear to be to import more
Brazilian ethanol. However, it is doubtful whether even Brazil has the capacity
to supply enough to meet a gap of this size.

Outlook

The US ethanol industry has suffered a huge setback with the storms and
flooding that have damaged the corn harvest. The extent of the damage will
take weeks to establish but it is certain that this year’s corn harvest will be
significantly lower, pushing corn prices up and most ethanol producers into
the red. Commerecially, this may well shake out the industry further and
lead to more consolidation. With less corn around, other consumers such as
the cattle industry will also be hard hit and this will mean higher prices to
US meat-eaters. If seen as an unfortunate one-off event, the recent floods
will not be fatal for the biofuels industry, since political support will remain
strong. However, if the scientific consensus on climate change — including
forecasts of more extreme events such as flooding — turn out to be true, then
the future of the biofuels industry will come under more questioning.
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South America

News
Brazil, BM&F ethanol prices (8/m) + June 13™ Demand for Brazilian ethanol increases as a result of extensive
530 flooding in the US corn belt. The price of anhydrous ethanol rose to between
520 490520 reais per cubic metre compared to 470-480 reais the previous week.
510 /_ « June 5" Braskem, Brazil’s largest plastic resin producer, announced it will
500 A | invest up to $306m in a new polyethylene plant, using sugarcane based
490 - ethanol as a feedstock.
480 + « June 4™ Large-scale cellulosic ethanol production using bagasse, a residue
470 1 I~ from ethanol and sugar production, could start in Brazil within three to five
460 1 \/ years, the Sdo Paulo-based Sugar Cane Technology Centre said.
450 ‘ ‘ + June 2™ Deforestation in the Amazon rain forest is worsening, Brazil’s new
19/05/08 02/06/08 16/06/08 environment minister Carlos Minc said, after data showed the amount of lost
—— 15t position ond position forest rose from 145 sq km in March to 1,123 sq km in April. He blamed

rising food prices and pointed to the strong link between beef prices and

Source: Reuters Ecowin deforestation.

« May 21*: Sdo Paulo, Brazil’s top sugar producing state, announced it is
suspending for 120 days approvals of new environmental licences for the
expansion of ethanol distillers. The move will allow the state to review the

Sugar, ICE Futures US (c/Ib)

125 environmental consequences of such expansions.
12.0 1
s Analysis
110 Brazil is stepping up its ethanol exports, in response to the flooding in the US,
105 1 and this has contributed to a spike in domestic Brazilian ethanol prices. How
' great these increased export volumes will be remains to be seen — much depends

1007 upon the scale of the damage to the US corn crop. The misfortune of US farmers

9.5 1

and ethanol producers must be to the advantage of their Brazilian counterparts,
9.0 ‘ ‘ even if the situation is temporary and the US industry will recover. However, it

19/05/08 02/06/08 16/06/08 serves to underline that Brazil’s bet it will become an even bigger ethanol
exporter as other countries look for new sources of fuels is looking a sound one.
Expansion for domestic usage also remains a strong driver, with new figures
Source: Reuters Ecowin from EPE, Brazil’s energy research agency, showing that sugarcane is now a
bigger source of energy than hydropower. Sugarcane accounted for 16% of
Brazil’s energy consumption in 2007, compared to 14.7% for hydropower and
36.7% for crude oil and its derivatives. The latest figures for flex-fuel cars able
to run on high ethanol blends of fuel show market penetration has risen
fractionally to 87.5% from 87.3%.

=1 st position 2nd position

But expansion is bringing its problems, both as producers try to match supply
and demand, and because environmental issues such as deforestation in the
Amazon rain forest are increasingly coming to the fore. Plus, the weather can
also intervene to undermine the best-laid plans. In Brazil’s centre-south region,
heavy rains have disrupted sugar harvests and reduced yields, leading to total
ethanol production to 15" May falling by 5% compared to the same date last
year. This has restricted exports, despite strong international demand for finished
ethanol. The weather means there are now fears the overall sugar harvest will be
less than the record almost 500 Mt some were expecting. If production is less
than expected, this could increase sugar and ethanol prices, favouring domestic
sales rather than exports. The basic problem facing the ethanol industry in Brazil
remains one of over-supply following its rapid expansion. Whilst there is no
doubt that Brazilian ethanol is one of the environmentally cleanest biofuels
currently available, claims about its possible impact upon deforestation with its
use of land encouraging food producers to encroach more into forests are having
some impact internationally. Proving such links is not easy, but in the current
tense international atmosphere over biofuels, and with the EU devising stricter
biofuel sustainability criteria, this is one of those long-burn issues that will hang
a question mark over the Brazilian industry for some time to come.
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Outlook

Brazil’s medium and long-term expansion of its ethanol industry
increasingly looks like good sense. Global demand for reasonably clean
transport fuel can only increase and Brazil is one of the few countries able
to meet this. The problem remains short-to-medium term survival whilst
ethanol prices remain low. Sdo Paulo’s decision to suspend giving new
ethanol distilling licences while it reviews the ecological impact of the
industry’s expansion is a bearish step, but in general an increased scrutiny
of the industry’s environmental footprint seems likely and will ultimately
work to the long-term strength of the country’s ethanol distilling sector.
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Europe
— - News
European biodiesel prices (¢/tonne) « June 6" Ttaly became the first European Union member state to call for a
1,100 review of the proposed target that 10% of Europe’s transport fuels should be
1,050 + biofuels by 2020.
1'828 1 + June 4™ German ethanol manufacturer CropEnergies announced it will buy
900 | French producer Ryssen Alcools for an undisclosed sum. This follows its
850 - reporting increased sales and revenues in the year to the end of February,
ggg ] despite steeply rising raw material prices.
700 ddfm— * May 28™: German biodiesel producer Campa AG declared insolvency,
650 - blaming increased taxes on the fuel.
600 ‘ ‘ + May 26™: The European Commission took the first step in its dispute with the
14/05/08 20/05/08 18/06/08 US over B99 biodiesel, the imports of which heavily subsidised fuel are
—RME FAME allegedly undermining European biodiesel production, by asking the US
government for details of subsidy arrangements.
Source: HBI » May 21*: Swiss-based biodiesel producer Biopetrol Industries announced a
Notes: RME = Rape Methyl Ester €7.1m loss in Q1 2008, compared to a €648,000 profit for the same period of

FAME = Fatty Acid Methyl Ester the previous year. It blamed the collapse of the 100% biodiesel market in

Germany following the government’s withdrawal of tax relief.

Rapeseed futures, Euronext (€/tonne)
Analysis

940 The political debate over Europe’s biofuels policy continues behind closed
doors, as member states consider the Commission’s proposals for a target that
10% of transport fuels should be made up of biofuels by 2020. The area for

930 1 debate remains sustainability criteria, with the main proposal being a toughening
of the condition that all biofuels eligible for EU subsidies should achieve
greenhouse gas savings of at least 35%. The Slovenian EU presidency has

920 proposed a two-stage process, keeping the 35% target but extending it to 50% in
2015, when more efficient second generation biofuels are hoped to come on

935 4

925 4

o | | This would b kabl h l
19/05/08 02/06/08 16/06/08 stream. This wou appear tobe a workable approac .to concerns over ¢ 1mate
change and deforestation in countries such as Indonesia and Malaysia, which
= {5t pOStion 2nd position could well increase biodiesel exports to Europe in future.
Source: Reuters Ecowin Such strict criteria are also attracting the support of some in the industry, who

see them as crucial to maintaining public confidence and support for biofuels.
Sean Sutcliffe, chairman of the UK’s Biofuels Corporation Trading, said on 6
June: “We need to ensure that mandatory standards have teeth, such as ensuring
biofuels are not produced where there is land-use change and with a poor carbon
balance.” However, the food vs. fuel debate is proving difficult to integrate into
the sustainability criteria, presenting complex issues surrounding land use. The
prospect of second generation fuels which use non-food feedstocks offering a
solution is genuine, but the issue here is about timing, with the Commission
arguing that first generation biofuels remain essential to create both the markets
and infrastructure for biofuels. The main instrument for tackling the food vs fuel
problem — a reduction in the overall 10% target — is only being discussed on the
margins. Italy became the first country to publicly call for a review of this target,
when Claudio Scajola, Italy’s Economic Development Minister, said: “Europe
has to be realistic. We have to be realistic. We took with too much haste the
decision on an objective that is not reachable.” Other member states, such as
Britain, may share this concern, but have not yet made any public comments.

With overall EU policy still obviously in some state of flux, it is no surprise that
the commercial scene is still one of uncomfortable hiatus. The German biodiesel
industry remains in deep trouble. The Commission may have taken the first steps
in instigating an official WTO complaint over B99 biodiesel — the foreign-
produced fuel that by- passes through the US, where it is mixed with a 1%
“splash” of mineral diesel before being exported to Europe, attracting subsidies
on both sides of the Atlantic in the process. The EU biodiesel industry remains
in a state of collapse in the wake of the German government’s ending of tax
breaks on pure biodiesel. The troubles of German companies such as Campa,
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which announced its insolvency even though it will continue producing biodiesel
for three months, and Swiss-based Biopetrol Industries, which has suffered
heavy losses, are no surprise in this climate. They are unlikely to be the only
operators to struggle. Ethanol distillers, although operating on a smaller scale,
have not suffered such blows and this partly explains the relative success of
CropEnergies in raising both its sales and revenues over the last year to
February. The ethanol market in Europe remains stagnant, with over-production
and the need to compete with Brazilian ethanol keeping prices low. However,
CropEnergies has successfully expanded into new markets, notably in Eastern
Europe, which accounted for much of its improved performance. On the long-
term prospects for the European industry, a thought-provoking survey of
institutional investors by Ernst & Young, the business consultants, showed that
58% consider European producers would eventually regain their
competitiveness, partly as second generation biofuels were commercialised.
However, the region would not regain its former position as a biodiesel leader,
the survey concluded.

Outlook

Europe’s biofuels industry must sit it out and wait for a definitive
pronouncement from Brussels about the future. Until broader policies on
targets and sustainability are agreed, there can be little clarity about the
regulatory regime the industry operates within. Until then, the industry
must simply muddle through, coping as best it can with the competition
from cheap Brazilian ethanol and a German biodiesel policy that has left
many producers in shreds. However, the longer-term prospects are more
encouraging. If the right regulatory framework is agreed and public
confidence strengthened, then European producers still have a future. But
as CropEnergies and others have shown, this depends to a large extent upon
winning new markets away from traditional ones. The chances are that it
will increasingly favour second generation producers who can demonstrate
that their technology works well and is commercially viable.
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Asia and Africa

News

+ June 9" China Biodiesel opened a new biodiesel plant in Fujian province,
doubling the company’s capacity to 100,000t/year. The company uses waste
cooking oil and other oils and has sourced new supplies from across the
region.

« June 9™ Ethiopia announced plans to produce biofuels to reduce its
dependence upon imported oil. Both ethanol from sugarcane and biodiesel
from jatropha are being considered.

+ May 29™: Dutch biotechnology company Ingrepro is to invest $15.7m in
algae production in Malaysia for biofuels and other uses.

+ May 21*: Indonesia is considering introducing a 3% mandate to promote
biodiesel consumption and underpin its domestic industry, government
officials said.

+ May 20™: Eni, Italy’s largest industrial conglomerate, announced it will invest
$3bn in the Republic of Congo’s hydrocarbon and biodiesel sector. The
project will develop tar-sands oil and collaborate on developing palm oil
production in the Niari region to produce 340,000t/year, enough to satisfy
domestic demand for food uses and 250,000t/year of biodiesel.

Analysis

Indonesia’s announcement that it could introduce a mandatory blend of biodiesel
is both predictable and overdue. The high price of crude palm oil (CPO) has left
the industries in both Indonesia and Malaysia struggling, with CPO producers
preferring to sell into food markets. This has left biodiesel producers with
nowhere to go, unless they are vertically integrated and own the palm oil
plantations themselves. The results of leaving development of the biodiesel
industry solely to global market forces have been clear. Under the recent
extreme price volatility the state-owned Indonesian oil firm Pertamina has cut
the biodiesel content in its blended diesel fuel from 5% to 2.5% and finally to
1%. The 3% blend now being considered by government officials is the obvious
way forward to encourage biodiesel producers to stay in the game. Lack of
domestic demand means five out of the country’s nine biodiesel companies have
reduced production to under 10% of capacity or suspended operations
altogether. However, there are signs across the region that different feedstocks
remain better long-term bets. Changhae Tapioka, a Korean company, announced
it is investing $100m in cassava production in Papua New Guinea for use both as
a feedstock for ethanol production and food. The company itself will buy both
products. But the project is relatively small and not much of a precedent for the
region. A more important development is the continued development of
jatropha, the hardy bush that grows on marginal land, by D1 Oils. This UK-
based company has abandoned first generation biodiesel production to focus on
developing jatropha as a feedstock and is one of the world’s current leaders in
this field. It is to carry out trials on poor-quality acidic soils in Sumatra,
Indonesia. Although part of the appeal of jatropha is that it will grow in
impoverished soil, the trials will test the extent to which yields can be increased
by using fertiliser. Jatropha has the potential to match or exceed palm oil in
terms of yield, whilst avoiding many of the controversies over competition with
food crops. But basic research is still needed. The D1 trials will be closely
watched by others, who may be considering a move into jatropha.

Africa still remains behind the curve over biofuels development, with many
governments now cautious of drawing up ambitious plans for fear domestic food
production could be undermined. However, even in Africa things are beginning
to stir. The involvement of Eni, the Italian conglomerate, in the Republic of
Congo, is a major development. The $3bn being invested is aimed mainly at
developing tar-sands oil, but the biofuel component is significant. The
production of 340,000t/year of palm oil is intended to both satisfy local demand
for refined palm oil suitable for human consumption, and to produce
250,000t/year of biodiesel. The company says it will co-operate with
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international organisations to ensure that best practices are adopted to protect the
environment. How this is achieved will be of interest to other African countries,
who are considering how to build upon their own biofuels potential without
jeopardising food production or causing serious environmental damage.
Similarly interesting is the announcement by Odeveza, a consortium of
Canadian and Mozambican companies, that it will invest $150m in producing
biodiesel from jatropha, making Mozambique among the region’s biggest
biofuels producers. More than 70,000 hectares has been earmarked for use. As
with the D1 project in Indonesia, technical challenges surrounding jatropha
yields will have to be addressed, but the project is of sufficient scale that it could
prompt others in Africa to do likewise.

Outlook

Asia’s biggest biofuel players remain the biodiesel producers in Malaysia
and Indonesia, but they remain deeply troubled by the high price of crude
palm oil. Moves such as finally introducing mandatory biodiesel blends will
undoubtedly help support domestic industries, whilst the long-term
prospects for increasing exports to markets such as the European Union
remain substantial. However, the competition with the food industry for the
basic raw material of crude palm oil will always remain the biodiesel
industry’s Achilles heel. The moves into jatropha by companies such as D1
offer greater potential, once some of the technical challenges surrounding
jatropha yields are surmounted. Developments in Africa are easily
overlooked since that region has been late in developing biofuels on any
scale. The challenges it faces feeding its people are greater than anywhere
else in the world, which is one reason behind current caution. But the
possibilities remain considerable, provided the correct approach is taken to
balancing food and fuel needs.
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Technology and science

News

+ May 29™: DuPont and biotechnology company Genecor announced they will
set up a joint venture to invest $140m in commercialising ethanol produced
from cellulosic materials such as corn cobs. The pilot plant will be set up next
year with full commercial production scheduled for 2012.

« May 29™: The use of crops such as jatropha, African palm and miscanthus, a
fast growing grass, for biofuel production could pose a high risk to global
biodiversity, the Global Invasive Species Programme (GISP), a scientific
body backed by the World Bank and World Conservation Union (IUCN)
warned. The spread of such species could be impossible to control.
Environmental risk assessments and the devising of adequate systems to
contain the spread of such crops were vital before large-scale planting takes
place, it said.

+ May 28™: San Diego-based Sapphire Energy announced it had produced
91octane petrol from algae using a new process. The fuel conforms to
international certification standards, allowing it to be used commercially. The
fuel was produced as part of a three-year pilot scheme intended to lead to
commercial production by 2011.

Analysis

The US corn-based ethanol programme is the largest biofuel industry in the
world, now outstripping Brazil in terms of volume, and one that is projected to
get bigger. It is the cornerstone of US efforts to achieve energy independence
and wean the country off some of its vulnerable oil imports. However, it has its
critics, not least over its environmental performance. It is also a costly process,
with many ethanol producers struggling to make a profit whilst corn prices
remain high. However, new research by the Universities of l[owa and Hawaii
into the use of a fungus to process by-products could address both problems.
Using the fungus could reduce energy inputs by up to one-third, reducing both
the carbon footprint of ethanol production and the costs to ethanol
manufacturers. The total savings to the ethanol industry would be in the region
of $800m/year, the researchers estimate. Using the fungus would also allow
more recycling of water, saving 10bn gallons/year — a significant saving given
the fact that corn-production that the industry depends upon is already highly
water-intensive.

The usual corn ethanol process produces by-products known as stillage, which
are removed and dried into dried grain and sold as cattle feed. The remaining
liquid, called thin stillage, contains solids that interfere with ethanol production,
limiting the amount that can be recycled. However, the researchers found that
adding the fungus Rhizophus microsporus to the thin stillage led to the removal
of these solids, allowing the water and remaining enzymes to be recycled. The
fungus can also be harvested and sold as protein-rich animal feed. The
researchers estimated it would cost $11m to install systems to use the process in
an ethanol plant producing 100m gallons of fuel a year. However, the savings
meant the costs would be paid off in about six months.
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Prices
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Notes
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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 is 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
85 Albany Street
London NW1 4BT

Tel: +44 20 7487 3600
Fax: +44 (0)870 051 2261

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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