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Analysis
Analyst: John Mason China - biofuels pulled along by economic growth
VM Group One of the most conspicuous signs of China’s extraordinary economic growth is
Tel: +44 20 7487 3600 to be seen on its streets, as people discard the utilitarian bicycles they have
Email: john@vmgroup.co.uk ridden for years and become proud owners of that global icon of personal
Analyst: Gary Mead prosperity — the motorcar. China’s astonishing economic growth — 10% a year

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

between 1990-2004 — has been accompanied by soaring rates of car ownership,
creating the fastest growing vehicle market in the world. The number of cars on
China’s roads grew by an average 11.8% a year between 1986-2004. According

Analyst: Matthew Turner . .. . ..
Y to the country’s National Bureau of Statistics, vehicle ownership in 2006

VM Group
Tel +44 20 7487 3600 reached 29.25m, a 23.7% increase over the previous year. This rapid growth,
Email: matthew@vmgroup.co.uk from what originally was admittedly a miniscule base, is set to continue. In

today’s China the car pool is roughly one vehicle to 60 people, against a global
average of 11.5. The potential market obviously remains vast. To sustain the
kind of growth that will, in just a few years, see China overtake the US as the
world’s biggest car buyer, will need an awful lot of fuel.

China's Energy Sector

Energy demand (Mtoe) Share (%) Growth (% p.a)

1990 2005 2015 2030 2005 2015 2030 2005-2015  2005-2030
Total Primary Energy Demand 874 1742 2,851 3,819 100 100 100 5.1 3.2
Coal 534 1094 1,869 2,399 63 66 63 5.5 3.2
Qil 116 327 543 808 19 19 21 5.2 3.7
Biomass and waste 200 227 225 227 13 8 6 (0.1) 0
Other renewables 0 3 12 33 0 0 1 14.4 9.9
Power Generation 181 682 1,222 1,774 100 100 100 6 3.9
Coal 153 605 1,073 1,487 89 88 84 5.9 3.7
Qil 16 18 18 15 3 1 1 0 0.8)
Biomass and waste 0 3 6 38 0 1 2 6.7 10.2
Other renewables 0 0 6 17 0 0 1 8.1 71
Total Final Consumption 670 1,129 1,808 2,375 100 100 100 4.8 3
Coal 315 373 573 605 33 32 35 4.4 1.9
Qil 88 278 480 734 25 27 31 5.6 4
Biomass and waste 200 224 218 189 20 12 8 0.2) 0.7)
Other renewables 0 3 6 16 0 0 1 8.1 71
Industry 242 478 833 1,046 100 100 100 5.7 3.2
Coal 177 280 443 473 59 53 45 4.7 2.1
Qil 21 39 52 57 8 6 5 3.1 1.5
Biomass and waste 0 1 2 8 0 1 2 5.5 13.6
Transport 7 5.5
Qil 30 115 231 442 95 96 96 7.2 5.5
Biofuels 0 1 2 8 0 1 2 1.6 1.7
Other fuels 10 6 7 9 5 3 2 2.3 1.9

Source: I[EA 2007

In 2006, China’s consumption of crude oil totalled 330 Mt, about 2.4bn barrels
or 6.62m barrels per day (bpd), of which 145 Mt (1.062bn barrels) was
imported. Some 35% of this goes into the tanks of the country’s cars and trucks,
with recent demand for vehicle fuel rising at a rate of 15%-16% a year. This
demand growth poses a series of problems, including the need to achieve
acceptable energy security (by keeping imports under control) and how to cope
with increasing greenhouse gas emissions. These factors, along with the
government’s aim of helping rural economies undermined by people moving
into cities, has driven the country’s biofuels programme. Today, China is the
third-largest biofuels producer after the US and Brazil. But, as in those
countries, this expansion has proved problematic. In some respects, China is
different from other countries developing biofuels — both its overall economic
growth rate and the role of the state in directing industrial development are
greater.



4 | Fortis biofuel monthly | July 2008 Fortis/VM Group

It’s just the same for Beijing as for Boston

But the basic issues facing all biofuels programmes apply to China just the same
as elsewhere. There is the same clash over land resources and the growing of
crops for food. There is the identical concern over environmental damage. And,
not least, there are the associated difficulties in nurturing a new industry, the
trickiness involved in matching supply and demand, and dealing with rising
feedstock prices, which threaten the commercial viability of companies entering
the field. The Chinese government is dealing pragmatically with such issues —
most notably in its decision to give the production of food a higher priority than
transport fuels. But this means simply a change of focus towards non-food
feedstocks such as sorghum, jatropha or cellulosic ethanol. The drive to meet the
rising demand for energy and ensure security of supplies means China’s biofuels
industry is still set to grow very rapidly in the coming years. This will not be an
easy process, given the fact that Beijing has officially turned its back on
producing more biofuels from edible crops such as corn.

China’s initial biofuels strategy, spurred on by the example of Brazil but based
upon converting corn rather than sugar cane into ethanol, saw rapid early
growth. Biofuels legislation was first passed in China in April 2001, when the
government introduced laws setting standards for petrol to be blended with 10%
ethanol, and provided subsidies to build ethanol plants. Although no national
mandate for ethanol use has been established, the E10 blend has been adopted by
nine of the country’s 22 provinces (excluding Taiwan, which China claims is its
23™). This fairly wide adoption of biofuels at an official level has helped to
underpin demand. The result has been startling growth, with production of all
biofuels rising from under 20,000t in 2003 to 1.45 Mt in 2007 — which is of
course still very low, less than 0.5% of total crude oil consumption, although the
rate of growth has been impressive.

That rate of growth is now threatened because the Chinese authorities quickly
recognised the inherent danger of too much edible feedstock going into biofuel
production. The usage of corn for ethanol production rose 84% between 2001-
2005, while the country’s corn production rose by only 21.9% over the same
period. With China already facing serious structural food production problems —
it has 20% of the world’s population but only 7% of its arable land and is
moving towards being an overall importer rather than exporter of grain — the
writing was on the wall for further ethanol expansion. In 2006, the National
Development Reform Commission (NDRC), the country’s leading state-run
economic planning agency, proposed a five-year plan for further ambitious
expansion of ethanol production. However, the State Council overruled this
proposal, decreeing instead that feeding China’s burgeoning and more
prosperous population was the greater strategic priority. Although current
ethanol operations could continue, future biofuels growth has to be based upon
using feedstocks that do not compete with food crops, it directed. The intention
is also to grow these energy crops on marginal land not used for food
production.

This imposes severe restrictions on the nascent biofuel industry; biofuel
production targets have been set at a relatively modest level, at least in the short-
term. In September 2007, the NDRC unveiled its Mid and Long-term Plan for
Renewable Energy. This called for 2 Mt/year of ethanol to be produced from
non-food crops, rising to 10 Mt/year by 2020. That would represent just 73.3m
barrels, or 11 days of current annual crude oil consumption. It also set targets for
China’s smaller and less developed biodiesel industry. Its output is scheduled to
rise to 200,000t/year by 2010 and 2 Mt/year by 2020 — targets so modest they
have already been largely achieved. It is difficult to see, however, how this very
minimal target for biofuel production fits alongside another target, which is that
all biofuels will supply 15% of China’s transport fuel needs by 2020. The gap
may conceivably have to be filled by imports. If so, that sets all kinds of other
questions in motion — where will the imported biofuels come from? Brazil is —
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obviously — eyeing the potential for China as an export market for its well-
established sugarcane ethanol sector.

The most likely feedstocks for China’s indigenous ethanol industry are, in the
short-term, cassava and sorghum before second generation feedstocks such as
cellulosic ethanol are developed, probably not before 2013 at the earliest.
Cassava is probably the most immediately appealing choice of alternative
feedstock. However, cassava is also used in starch production, and competition
for supplies could lead to China having to begin importing cassava to meet
demand. Sorghum appears a better bet in the medium term, since it is a source of
both food and biofuels, with the grain kernels being used for food and the stalks
for ethanol. However, technical problems are preventing the use of sorghum at
the moment and it could be some years before it can be commercially planted on
the scale that makes it viable.

For China’s tiny biodiesel industry, the main hope is being placed in jatropha, a
hardy, if toxic, bush able to grow on marginal lands whilst still producing high
yields of oil. The government’s aim is to concentrate much of this in Sichuan
and Yunnan provinces, where it is hoped jatropha plants will help prevent
erosion on the mountainsides as well as produce biodiesel feedstocks. The State
Forestry Administration (SFA) and the oil company PetroChina agreed in
January 2007 to plant jatropha across more than 40,000 hectares in the two
regions, but this appears to be just the start. The Yunnan Provincial Forestry
Department has produced plans to turn 1.27m hectares over to biofuel
production, to become China’s biggest biofuels base by 2015. However, other
areas will also produce biodiesel feedstocks from jatropha and other oil-bearing
plants such as Chinese Pistacia. The provinces involved are Hebei, Anhui,
Hunan, Shanxi and Inner Mongolia. Overall, the government aims to use 13m
hectares of land to create high-grade energy forests eventually capable of
producing 6 Mt/year of biodiesel.

However, this is an ambitious aim. Although jatropha has a lot of theoretical
attractions, there are many challenges facing its commercial development. The
World Agroforestry Centre, part of the respected Consultative Group on
International Agricultural Research, has identified a series of hurdles that have
to be overcome if jatropha cultivation in China is to be successful. Although
marginal land may be available, not all of it may be suitable for growing
jatropha on a commercial basis — the plots of land may be too small or the soil of
too poor quality to enable reasonable oil yields from the plants. Building
effective supply chains will also be difficult, since the 3-5 year time frame for
establishing jatropha plantations means both farmers and refiners will need
assurances about the commitment of each other before taking a decision to
invest. Research into developing the right variety of jatropha seed will also be
crucial — rushing into large-scale projects with inadequately performing seeds
could be a huge mistake, leaving the plantations commercially uncompetitive
and the government having to pay large-scale subsidies over the lifetime of the
plantations. The balance is therefore a tricky one, between the need to spend
time on research and the need to grow the industry quickly. The Centre makes a
further qualification about the jatropha programme. Diesel is rapidly becoming
more important than gasoline in China. Demand for diesel grew more than twice
as fast as that for gasoline between 1997-2005; diesel consumption in 2005 at
almost 110 Mt was more than double that of gasoline. The government’s
biodiesel target of 2 Mt/year by 2020 looks pitifully small by comparison. The
outcome of the development of jatropha, even if all the technical and
commercial hurdles can be overcome, would only be a 1.8% substitution of
biodiesel for fossil diesel. In other words, it would hardly dent the surface of the
problem, be it energy security or greenhouse gas emissions.

Water - the next commodity battlefield?
Furthermore, irrespective of whether the product happens to be ethanol or
biodiesel, there are some very big problems ahead — notably the potential
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North America

News
Ethanol, CBOT (/gallon) « July 1*: ConocoPhillips signed a $5m deal with the Colorado Centre for
3.0 Biorefining and Biofuels to develop second-generation biofuels, including
91 those based on algae.

' VA o /\ — « June 30™: Spring flooding in the Mid-West wiped out 2% of the US corn crop
281 // but the damage was off-set by plantings being higher than expected, the US
2.7 A Department of Agriculture (USDA) said.

06 | * June 30™ Prospects for the US biodiesel industry were boosted by the
o | agreeing of new standards for biodiesel by ASTM, the international standards
' organisation. The standards cover 100% biodiesel (B100), blends of up to 5%

2.4 ‘ ‘ ‘ and a new specification for blends of between 6% and 20%.
09-Jun  17-Jun 25-Jun  03-Jul

o1 st position 2nd position AnaIySIS . . .
For the US biofuels industry, June and early July were dominated by the forces
Source: Reuters Ecowin of Mother nature. The worst floods in 15 years cut a swathe through much of the

Corn Belt in late May and early June, causing havoc among corn farmers and
alarm among biofuel companies. With the swollen Mississippi running over the
top of at least 21 levees and flooding fields, corn prices soared, reaching a record

RBOB gasoline, Nymex ($/gallon)

3.65 $8.07 on 18™ June. The position at that point appeared grim, with some warning

3.60 4 that overall ethanol production might fall alarmingly this year and force even

555 4 / more companies to close.

3.50 A

345 /\ Since then, the floods have receded, leaving corn farmers and ethanol producers
' alike to pick up the pieces and work out the extent of the damage. Serious

340 \ J problems still remain — high water levels in the Mississippi mean grain

335§ transporting may continue to be affected for some weeks. However, the overall

3.30 ‘ ‘ ‘ picture does not appear to be quite as bad as some initially feared. Some

09-dun 17-Jun 25-dun  O3-Jul reassurance came on 30™ June, when the USDA released figures showing the
floods had wiped out 2% of corn plantings but that this had been offset by
plantings being greater than originally forecast, back in March this year. The
Source: Reuters Ecowin USDA currently expects a US corn crop of 11.75bn bushels, the second-largest
on record, with farmers having planted 87.3m acres of corn or 1.3m acres more
than earlier thought. It seems that the high price of corn convinced many farmers
to continue planting it, despite fertiliser costs rising steeply on the back of the

=1 st position 2nd position

Corn, CBOT (c/bushel)

790 increase in crude oil prices.

770 A

750 1 The markets reacted to the USDA report by taking a much less bullish view of

730 | corn, with the Chicago Board of Trade (CBOT) July-2008 contract falling to
$7.03/bushel on 1* July. This is of some reassurance to the biofuels industry but

7197 many uncertainties remain, and the fact remains that even though some of the

690 1 heat has come out of corn prices, at around $7/bushel they are still much higher

670 1 than when some of the US ethanol producers drew up their business plans a

650 ‘ ‘ ‘ couple of years ago.

09-dun  17-dun  25-Jun  03-Jul

In any case, although the USDA report appeared to remove many of the
questions about the acreage of corn planted, there are still uncertainties over the
Source: Reuters Ecowin scale of the eventual harvest. One problem could be the impact of possible hot
and dry weather, which could lower yields as the crops enter their crucial
pollination stage later this month. A far better indication of the real state of
affairs will come in August’s USDA report, which will be based upon more
reliable assessments of crop conditions. So although things could have been
worse, the overall situation facing the US ethanol industry is still very far from
good. A corn price of above $7/bushel means many ethanol producers are
operating on margins that are thin or non-existent, despite ethanol prices having
nearly doubled to $3/gallon over the last 10 months. Big players such as
VeraSun, Aventine and Pacific Ethanol all appear to remain on a reasonably
solid footing but delays in expansion plans are now commonplace. VeraSun,
Archer Daniels Midland and Poet Energy have all shelved expansion plans

o=t position 2nd position
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recently. For smaller operators, conditions are much tougher. At least 12 have
ceased trading in recent months and things may get worse before levelling out.

Outlook

This year was always going to be tough but few expected it this tough. Next
month’s USDA report will give the first reliable guide to this year’s corn
harvest, and the corn price will take its lead from this. However, given the
very low carryover stocks from this year into 2009, and continued strong
global demand, corn prices are likely to remain very elevated and this will
continue to squeeze US ethanol producers extremely hard. Smaller
companies will be among the hardest-hit and more will go to the wall in the
coming months. Brazilian imports have risen because, at such high corn
prices, Brazilian ethanol landing in New York harbour is still profitable,
even with the US’s $0.54/gallon import duty. Demand for ethanol will still
increase next year, as more infrastructure is built to transport the fuel to
new markets outside of the Mid-West. But survival until then is becoming
increasingly difficult for everyone, especially smaller producers.
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South America

News

Brazil, BM&F ethanol prices (8/m) « July 2" Copersucar of Brazil announced an agreement with Japan Biofuels
610 Supply to export 200m litres of ethanol a year for use as ETBE fuel additive.
590 - * July 1*: Sugarcane mills in Brazil’s north-eastern state of Pernambuco were
570 - ,—/-/\'_ fined $75m for being responsible for the deforestation of 85,000 hectares of
550 - /-/ rain forest. Environment minister Carlos Minc described their activities as an
530 - environmental “disaster of disasters”.
510 1 // + June 27™: BioFields, a Mexican company, announced plans to build an
490 $850m plant to produce ethanol from algae using technology licensed from
470 of Algenol of the US.
450 ‘ « June 25™: Brazilian ethanol producers Cosan, Guarani, NovAmerica and

09-dun 17-Jun 25-Jun 03-Jul Alsoeste agreed to supply Swedish importers Sekab with fuel that has been

15t position ond position independently certified as sustainable.

Source: Reuters Ecowin Analysis

Brazil was the beneficiary of the flooding in the US Mid-West, with strong
buying of its ethanol to make up for possible shortfalls in US production. With
corn prices hitting over $8/bushel, Brazilian exports were competitive, despite

Sugar, ICE Futures US (c/Ib)

16 the $0.54/gallon import duties. This one-off bonus followed a healthy start to the

15 4 year, with demand for hydrate ethanol used by flex-fuel cars between January

144 and May jumping to 5bn litres, a 54.8% rise on the same period last year.

12 | The country’s centre-south region is looking set for a record sugarcane crop.
According to Unica, the sugar producers’ association, the proportion of the total

M cane harvest to mid-June taken by ethanol producers rose from 57% by this time

10 -

last year to 62%. Overall, the picture for Brazilian exports therefore looks

9 ‘ ‘ ‘ encouraging. The country has been trying to develop an international market for
09-dun - A7-Jun 25-Jun - O3-Jul its ethanol because domestic demand — although growing strongly — is not big
enough in itself to buy all the fuel that Brazil’s ethanol refineries can produce.
When the corn price was between $5-$6/bushel last year, building up the export
Source: Reuters Ecowin business was challenging. With the corn futures’ price apparently stabilising
around the $7/bushel mark, it is proving somewhat easier to find foreign buyers.
Copersucar’s international trading manager Soren Jensen said on 24" June that
Brazilian exports could at least double this year to reach 4.5bn-5bn litres, as US
ethanol prices rose.

o1 st position 2nd position

Less good news, however, has come with the emergence of a destructive pest —
the giant cane borer — in Sao Paulo state, the centre of the country’s sugarcane
cultivation. The worm was already a problem in Brazil’s north-eastern cane
fields, which produce 14% of the country’s sugar. Its appearance further south
could lead to significant crop damage and financial losses of up to $250m a year,
according to estimates by the sugarcane technology organisation Centro de
Tecnologia Canavieira, which first discovered the insect in the centre-south
region last year. Chemical insecticides do not work against the borer because it
lives underground and attacks the roots of plants. The only solution is manual
inspection of plants.

The deal between Brazilian producers and Sweden’s Sekab is an interesting
pointer to the future. The sustainability criteria cover zero tolerance of child and
slave labour, total mechanisation in sugarcane production by 2014, and carbon
emission reductions of 85%. Such a certification scheme may well be rendered
obsolete by the sustainability criteria eventually adopted by the European Union,
but demonstrate Brazil’s ability to address concerns in their export markets.
Away from Brazil, the announcement of the plans of Mexico’s BioFields to
build a large algae-to-ethanol plant is also a pointer to future development. On
paper, the project, which uses closed bioreactors developed by Algenol of the
US, sounds very promising. The 40,000-hectare site is large enough for
commercial-scale operation and the company suggests the plant will eventually
have a capacity of 1bn gallons/year. The initial yields should be in the region of
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10,000 gallons/acre/year, which would compare extremely favourably with
ethanol from sugarcane, which has a typical yield of 870 gallons/acre/year. The
algae will also be fed with CO, from a nearby natural gas plant. The big question
will be whether the process works as the company hopes. Algae remains the
most promising biofuel feedstock of all, but most in the industry consider that
there are still many technical problems to overcome before it can be rolled out
on a large scale. Many eyes will therefore be watching this project.

Outlook

Things are turning even more in favour of Brazil. Domestic demand for its
ethanol is strong and growing. Trading conditions may be tough for many
distillers with over-supply still a problem, but the export situation appears
to be picking up. The industry has a once-off benefit from the US floods but
the underlying fundamentals are still in Brazil’s favour. With the prices of
oil and corn rising, its sugarcane industry becomes more competitive
against its US rival, which, despite the support of this — and future — US
administrations, is appearing vulnerable. Likewise, Brazil looks set to
benefit from the protracted discussions going on in Brussels over its biofuels
strategy. The sustainability criteria under discussion appear to be the sort
of conditions Brazil could meet with relative ease and at reasonable cost.
The immediate future will still be bumpy but the long-term is looking
rather good for Brazil’s ethanol industry.
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Europe
— - News
European blodiesel prices {C/tonne) « June 27™: Biofuel consumption in Europe rose by 37.4% in 2007 compared to
1,150 2006, but this is a slower rate of growth compared to 2005-2006, when it was
86.9%, according to EurObserv’ER, a part of the European Renewable
1,100 - Energy Council.
+ June 25™: Installed biodiesel production capacity in the European Union
1,050 - should increase by 55% to 16 Mt, the European Biodiesel Board said.
However, production lagged far behind this at 5.71 Mt as a result of B99
1,000 ~ (99% biodiesel blends) imported from the US.
« June 25™: Income from increased German road tolls for trucks should be used
950 ‘ ‘ ‘ to cut planned tax rises on 100% biodiesel, the country’s main biofuels trade

14-May 20-May 13-Jun  28-Jun association, the VDB, said. Such a move would help prevent further

bankruptcies in the German biodiesel industry.
+ June 18™: Neste Oil of Finland will spend €670m building a plant in

Source: HBI Rotterdam to produce 800,000t/year of biodiesel from 2011.
Notes: RME = Rape Methyl Ester
FAME = Fatty Acid Methyl Ester

=== RME FAME

Analysis

The big picture politics of biofuels continue to dominate, as member states
continue thrashing out what the overall EU strategy should be. And a great deal
seems to be happening. Arguments over the Commission’s draft Directive on

Rapeseed futures, Euronext (€/tonne)

1,020 renewable energy, which would set a target of 10% of transport fuel needs being
1,000 - met by biofuels by 2020, will continue into the autumn. But the pressure appears
980 | to be building for this target to be scaled down, as well as for the imposition of

stiffer environmental criteria.
960 A
940 One indicator of this came from French ecology minister Nathalie Kosciusko-
920 Morizet who, with France about to take on the revolving Presidency of the EU,
900 | | was remarkably blunt. “Probably we will be obliged to call into question or

postpone the 10% objective,” she said on 30" June. She went on to say the 10%
target was “probably a mistake” and that a better way forward might be to set

09-dun  17-Jun  25-Jun  03-Jul

e {5t pOStion 2nd position environmental and social criteria first, and follow that with targets that fit. Too
much weight cannot be placed on her statements, given her relatively junior
Source: Reuters Ecowin status within the French government; but they do add to the growing unease over

how the 10% target can be met without causing unacceptable environmental
damage or significantly adding to the pressure on food prices. Although the
Commission considers its draft Directive to be rational, the signs are that it may
not go the wall to defend it, if opinion among member states grows against it.
Italy has come out publicly against the target and Britain is known to share
concerns. EU ministers emerged on 5™ June from a meeting in Paris (held to
discuss European Energy policy) and openly questioned the 10% target. German
minister Jochen Homann stated the 10% target might have to be changed.

One proposal which seems to be gaining traction is for the target for the
proportion of transport fuels to be met by renewables to be reduced to 4% by
2015, of which second-generation biofuels and electric cars could make up one-
fifth. The idea is also that, in 2015, the target should be reviewed again to decide
whether it should be increased to 8% or 10%. To achieve this 4% target whilst
sticking within the sustainability criteria being simultaneously drawn up, the
most likely way forward would be a long-term deal between the EU and Brazil
to import its cane-based ethanol. This suggestion was given extra credence with
the leaking of a draft report by the European Environment Agency, which
suggested that domestic biofuels production could meet only one-third of EU
needs by 2020, and that huge imports would be needed to meet the current
target. Add to all this, the long-awaited Gallagher report, carried out by the UK’s
Renewable Fuels Agency, was published, suggesting a slowing down of biofuel
development and a short-term cut in the EU target to between 5% and 8%.

Meanwhile, details of the emerging consensus over the proposed sustainability
criteria were given by the Slovenian diplomat who has chaired the discussions.
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Miran Fresal said the criteria were likely to cover the habitats of endangered
species, biodiversity-rich grasslands and savannahs, as well as land use that
increases carbon emissions. The issue of raising the bar for greenhouse gas
emissions from the 35% suggested by the Commission has yet to be resolved,
although a new two-stage process of increasing the 35% threshold at some point
in the future is still on the table. However, member states have apparently
dropped any ideas of setting criteria to deal with either food price rises or labour
standards.

Europe seemed to suffer the knock-on effects of the US floods in the Mid-West,
with strong US demand for Brazilian ethanol leading to prices climbing to a
record €0.582/litre for duty-paid T2 ethanol on 1* July. Although the panic over
getting supplies following the floods has now disappeared, most Brazilian
ethanol has now been bought up, so prices for the next three months could
remain high. But progress is possible. Independently of governments, a scheme
to certify sustainable Brazilian ethanol has been reached between Brazilian
groups Cosan, Guarani, NovAmerica and Alsoeste and Sweden’s Sekab.

Outlook

Europe waits on its politicians to make up their minds about the EU’s big
strategy for biofuels. Until that is done, national governments will be largely
unable to devise the right framework to develop industries within their own
countries. Overall, it is becoming increasingly clear that sentiment is
moving towards concentrating more upon second-generation biofuels and
minimising the role of current technologies. It would no longer be a huge
surprise if the 10% target were reduced. This could curtail the biofuels
industry in the immediate future, although the result might be more
politically and publicly acceptable and produce a perfectly rational and
agreed policy for industry to work within. On the other hand, protests from
truck-drivers, fishermen and others about the crippling effects of high oil
prices are also having an impact, and ministers will be conscious that some
solutions to the problems of transport energy have to be found. Reduced
targets and strong sustainability criteria may well be sensible overall, but
biofuels will still be needed in future and a clear framework, including
targets, will be essential for Europe’s domestic industry to develop.
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Palm oil biodiesel ($/tonne)

1,460
1,440 4
1,420 4
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1,380 4
1,360 4
1,340 4
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1,300 T T
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Source: HBI
Notes: PME = Palm Methy! Ester

Palm oil futures (Ringgit/tonne) (BMDB)

Ringgit Dollars
3,750 1,140
3,700 1 r 1,130
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3,600 -
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Asia and Africa

News

* July 3™: China’s ethanol production is estimated to rise 11% this year to 1.55
Mt, the US agricultural attaché in Beijing said.

+ June 30™: Thai Oil shelved plans to open a 500,000 litres/day cassava-based
ethanol plant because of the rising cost of cassava.

+ June 28™: Gushan Environmental Energy Limited, China’s largest producer
of biodiesel, began production at its Shanghai plant, bringing the company’s
total production up by 50,000t/year, to 290,000t/year.

+ June 24™: Japan Airlines (JAL) announced plans for a biofuel test flight using
an undisclosed second-generation biofuel in one of the engines of a Boeing
747.

« June 20™: Mitsubishi, the Japanese trading house, announced plans to link
with oil refiner Idemitsu Kosan, the Honda Motor company, and Japan’s
Research Institute of Innovative Technology for the Earth, to investigate the
feasibility of building an ethanol plant using non-food crops.

Analysis

As with Europe, there is an air of paralysis over the Asian biofuels market.
Although there is room for trade expansion between Asian countries both in
biodiesel and ethanol, the attention of big players such as Malaysia and
Indonesia has been upon the export possibilities to the EU. Malaysian Palm Oil
Board regional manager Mohd Jaaffar Ahmad said on 30™ June: “The Asian
biofuels industry is still at an infancy stage. In the last two to three years, it has
been growing quite rapidly, but its future development will depend upon the
successes and experiences of the EU and US markets.” This comment can be
taken a number of ways — first that Asia is looking to the EU and US as potential
markets and second, that these two more developed markets will act as templates
for developing a biofuels industry.

In terms of markets, Europe would appear more open — the US ethanol market is
set to be dominated by domestic production and Brazilian imports, whilst its
biodiesel market is likely to remain relatively small. Europe’s ministers are still
thrashing out their policy but the direction they are heading in is reasonably
clear — they are increasingly wary of food-based biofuels and are seeking to
constrain their use within strict criteria to prevent environmental damage and
further upward pressure on food prices. What this means for Asia’s palm oil
plantations and associated biodiesel producers remains unclear at this stage. On
paper, they remain well placed to supply Europe with biodiesel needed to meet
even reduced EU targets. However, much will depend upon the details of the
sustainability criteria that are finally agreed. If the conditions over greenhouse
gas emissions and land use are stiffened beyond those currently proposed by the
Commission, then some Asian biodiesel producers might find themselves frozen
out, on the basis that their palm oil is not produced sustainably. If this were the
case, then export markets would be smaller than expected.

Meanwhile, conditions remain tough for Asian biodiesel producers. In both
Malaysia and Indonesia, prices of crude palm oil fell slightly on 7" July, with it
trading on the Bursa Malaysia Derivatives Exchange at Ringgit 3,565/t ($1,092).
This leaves many Asian biodiesel producers struggling to make money, unless
they also own the plantations. The forecast that Chinese ethanol production will
rise by 11% this year is impressive, given the government’s moratorium on
expanding the production of ethanol from corn or wheat and the fact that plants
based upon non-food feedstocks are only in their infancy. However, further rises
of this scale are unlikely in future, given the constraints imposed by government.

Outlook
Across Asia, the pace of biofuel development remains patchy and often
slow. Developments in China, such as the opening of Gushan’s biodiesel
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plant in Shanghai, demonstrate that government intervention is crucial for
biofuels to get off the ground. The same principle is also demonstrated by
the reluctance of many Asian governments to introduce mandates for
biodiesel or ethanol. This still constrains domestic growth, which will be
vital if export markets such as Europe grow more slowly than originally
expected.
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Technology and science

News

+ June 20™: The genetic make-up of a Madagascan plant, Kalanchoe
fedtschenkoi, is being examined by scientists at Liverpool University to see if
it can help develop biofuel crops able to grow in dry conditions. The plant is
10 times more water efficient than crops such as wheat.

« June 18™: Harvard Medical School researchers are to develop new strains of a
bacteria for SunEthanol to use in converting cellulose into ethanol. Using the
Q Microbe could increase yields of ethanol produced from switchgrass and
other biomass, and so make the product more competitive with corn-based
ethanol.

Analysis

It would mean the death of biofuels as we know them, but we could drive our
cars as much as we like and help save the planet with every mile we travel. The
principle of carbon-negative motoring is a hard one to grapple with, if only for
its astonishing implications. Current thinking and policy-making surrounding
transport fuels is all about working towards carbon-neutrality — i.e. using
renewable fuels that consume as much carbon as they produce. Hence the
complex arguments about electric cars and fuel cell vehicles. However, biomass
energy could be linked up with carbon storage technology to produce carbon
negative transport — a process in which more carbon is consumed than emitted
back into the atmosphere.

This idea, outlined in recent editions of Science Magazine, is hugely radical
since it means that driving becomes a positive social benefit — the more you
drive, the more carbon is removed from the atmosphere, providing the means to
reverse global warming. This is a radical principle, since it would turn current
thinking on its head. However, it is not impossible to envisage it being put into
practice, according to James Rhodes of Carnegie Mellon University and David
Keith of the University of Calgary. The basic principle of carbon-negative
bioenergy is this — biomass is grown, absorbing CO, from the atmosphere in the
process. The biomass is then burnt to produce energy to power either electric
cars or hydrogen fuel cell vehicles (a more efficient use of energy than current
liquid biofuels). The carbon emissions produced during this process are then
sequestered underground in depleted oil fields and aquifers. The end result is
that CO, levels in the atmosphere are reduced from current levels, offering the
possibility of the climate cooling.

The car suddenly becomes our saviour, rather than the instrument of our doom.
According to Rhodes and Keith, this process could capture up to six times as
much CO, as that put into the atmosphere if all cars ran on fossil fuels. They
argue that it is also the most realistic of all suggested means of reversing global
warming. Other methods, such as blowing large amounts of sulphur into the
atmosphere, would be expensive and their success highly uncertain. Combining
biomass energy with carbon capture requires huge technological development,
particularly over carbon sequestration, but would be a far more reliable means of
reducing carbon levels, they argue. As we have already commented, it is a
radical idea and one that policy-makers have yet to consider with any degree of
seriousness, let alone adopt. But its real merit is that it does no more than
combine ideas already being considered in other ways. Were it to be taken up
and developed, it would probably spell the end for liquid ethanol and biodiesel,
along with the internal combustion engine. But, if it worked, most people might
not worry about that.
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Prices
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Sugar, ICE Futures US (c/Ib) Rapeseed futures, Euronext (€/tonne)
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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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