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Analysis
Analysts High crude oil prices are a mixed blessing for biofuels
John Mason A crude oil price approaching $100/barrel is not something to be brushed aside
Tel: +44 20 7487 3600 lightly. There is scarcely an industry anywhere in the world that is not impacted
Email: john@vmgroup.co.uk by oil selling at this kind of price — and for most, that impact is negative. But
Gary Mead what about the biofuels industry? As the most readily available short-term
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, substitute for the black stuff, is an oil price at this level just the thing biofuels
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need to emphatically demonstrate their worth, win over whole swathes of new

Matthew Turner customers and finally establish a genuine international trade?
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Well, yes and no. Yes, in the fundamental sense that with oil flirting with
$100/barrel, biofuels clearly make real sense — at least on paper. Whether
subsidised or not — and there is a big argument to be had there, because the oil
industry often benefits from state handouts too — biofuels should start to become
competitive. Producers of ethanol from sugar cane are very comfortable when
crude oil is at or above $50/barrel. US ethanol producers who use corn as their
feedstock can get by quite well at around $65/barrel with the current level of
subsidies, although they really need crude to be at $85/barrel and higher were
those subsidies to end. When it comes to biodiesel, palm oil-based industries
should be breaking even at around $41/barrel, which explains the rapid
development of palm oil plantations in Malaysia and Indonesia — we have not
seen crude oil that low for some time. However, biodiesel produced from
rapeseed, as in Europe, only becomes profitable at $75/barrel (assuming current
subsidy levels) and $125/barrel without subsidies.
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But these figures are only indicative. They cannot take account of the full range
of indirect impacts on biofuels of an oil price rise — an increase in the price of
fertilisers being only one example. As the oil price rises, then so too does that of
most biofuels. As Graeme Sweeney, Shell’s head of alternative fuels, has
pointed out: “There is a rather strong link between the cost of oil and
alternatives.” This linkage will be a long-term problem for biofuels, particularly
those such as corn, which have a heavy dependence on chemical inputs such as
the fertilisers. The recent surge in the oil price has also gone hand-in-hand with
rocketing prices for the commodities used by the biofuels industry. Crude palm
oil broke through a record-breaking Ringgits 3,000/tonne ($900) on the Bursa
Malaysia Derivatives Exchange in early November. This may be great news for
plantation owners in Asia, but less so for blenders trying to export biodiesel into
Europe. Likewise, soybean prices have now reached a 34-year high on the
Chicago Board of Trade exchange, the January-dated futures contract closing on
7™ December at $11.1975/bushel.

The future trajectory for crude oil prices is clearly uncertain. Right now the price
has slipped back below $90/barrel but strong global demand and the paucity of
new significant discoveries means that a new floor of $70/barrel seems likely for
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2008 while even a rise to $120/barrel would not allow biofuels to fill the gap in
any immediate sense. The basic problem is that the industry is still just too
young and too small to really grasp such an opportunity.

Goliath versus David

The simplest of global statistics provide the most convincing explanation. Total
world oil production is currently some 81.7m bpd (barrels a day), or 4.74 trillion
litres a year. By contrast, total ethanol production is 51bn litres a year — just
0.1% of the amount of oil produced. In such circumstances it makes little sense
to expect biofuels to behave according to the simple rules of supply and demand.
Even in the US, where the biofuels industry is quiet well developed, the oil price
rise has been of only marginal help. The fundamental problem in the US remains
one of supply of ethanol outstripping demand, with too few cars capable of
being run on ethanol and insufficient numbers of gasoline stations equipped to
distribute ethanol. Ethanol distillers have been left between a rock and a hard
place, with ethanol prices having fallen over the last year because of the glut and
with corn prices rising because of increased demand. Any beneficial effects of
the increased oil price in terms of improving the competitiveness of biofuels
have been slight compared to this problem which, although arguably a short-to-
medium term one, is of greater magnitude than the opportunity presented by the
$100 oil barrel.

The oil price rise has, of course, helped some — blenders are currently happy to
put ethanol into gasoline because it makes commercial sense. For the moment
they do not need government mandates to force them to do so. According to
Gary Simmons, vice-president for planning at Valero Energy Corporation: “We
were blending ethanol mainly from a mandated position and we are now seeing
with the fall-off in the price of ethanol that discretionary blending makes sense
for us.” But bottlenecks at the blending stage and limited demand from the
nation’s drivers mean that there is a limit on how much advantage can be taken
of the current attractiveness of ethanol compared to gasoline. The commercial
reality for blenders is that they are now just about breaking even — the much-
heralded boom has evaporated.

The US Renewable Fuels Association argues that more could be done to use the
current ethanol supplies to reduce pump prices for consumers. Its president, Bob
Dineed, thinks consumers could be saving up to 10 cents a gallon if all the
ethanol were being put to use, but, in his words: “Unfortunately, not all refiners
are capitalizing on the economic advantages of ethanol blending.” Randy Klein,
director of market development for the Nebraska Corn Board, said: “We find it
ironic that, in the face of these high petroleum costs, there are people saying that
we have too much ethanol and predicting doom for the ethanol industry. We
don’t have too much ethanol. The reality is we aren’t using enough”. He pointed
a finger in one direction — the oil industry. “The economics — high oil prices and
lower ethanol prices — would suggest that refiners and gasoline blenders should
do all they could to blend ethanol because it lowers the price they can offer to
consumers. So you have to ask why aren’t refiners blending more ethanol.”

The same problems are affecting the US biodiesel industry. This year sales of
biodiesel have grown three-fold year-on-year to about 250m gallons, according
to the National Biodiesel Board. But biodiesel plants are still running well below
capacity and margins are very tight. An additional problem is the other linkages
between biodiesel and the price of crude oil, which mean the two rise or fall
together. Planting, harvesting and transporting biodiesel uses large amounts of
oil, which pushes up the final biodiesel price. Some 20% of the annual US
soybean crop now goes to biofuels. But that is not enough to keep all biodiesel
plants commercially viable, since the industry has expanded capacity well
beyond the levels of consumer demand.
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Politicians are listening

Where the current oil price could have an important impact is upon policy-
makers. The biofuel industry in most parts of the world is still waiting for
governments to agree both policies towards biofuels and the fiscal frameworks
to encourage their development. This year has seen the biofuel industry forced
onto the back foot, with negative publicity, particularly about environmental
consequences and possible food shortages, leading to some governments taking
a more cautious approach to encouraging biofuels. While the recent surge in the
price of crude oil will concentrate the minds of politicians further, there is no
guarantee that governments will respond by becoming more supportive of
biofuels. However, given that the attitude of many towards biofuels is driven by
energy security rather than climate change concerns, then this has to be a real
possibility.

And biofuels’ producers are using the energy security argument with even more
force to encourage greater political backing for their industry. In November
ethanol industry leaders made an unprecedented joint statement on the need to
act quickly to develop a robust and vibrant biofuels industry around the globe.
The US and Canadian Renewable Fuels Associations, the European Bioethanol
Fuel Association and the Brazilian Sugar Cane Industry Association issued a
joint cri de coeur: “As oil prices soar to $100 a barrel and declining petroleum
reserves become ever more costly to extract, it is vital that we move quickly to
expand the production and availability of biofuels such as ethanol”.

The biofuels industry currently lacks the muscle of the multinational crude oil
producers. But with high crude oil prices probably here to stay, biofuels’
producers will increasingly act in concert to try to punch above their weight,
agitating for the attention of their political masters. Others too, such as
carmakers, will increasingly lend their support to alternative fuels. The oil
industry itself has little incentive to help along the infrastructure developments
needed to establish the industry further. But for the time being the fate of
biofuels remains in the hands of politicians — and the degree to which they fear
crude oil prices spinning upwards to stratospheric levels.
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Focus
Analyst African biofuels: huge potential, big obstacles
John Mason Could biofutels make Africa the new, green OPEC? Some optimists think so.
Tel: +44 20 7487 3600 Their reasoning is that the potential of biofuels in the continent is so great that

Email: john@vmgroup.co.uk they present its best chance in decades of reversing its ailing fortunes. Africa

has the tropical climate, spare land, and low-cost labour that, on paper, could
give it a huge advantage over other parts of the world in growing the crops
needed for biofuels.

If fully realised, the thinking goes, biofuels could prompt progress on a scale
unprecedented in recent years. Africa could eventually rival both Brazil and the
US as producers, both for export and for home consumption, thus reducing its
heavy dependence upon imported oil. The benefits accrued would be enormous.
Instead of falling steadily behind the rest of the world economically and
regularly coming near the bottom of social development league tables, Africa
could experience a dramatic upturn on the back of biofuels. It might also achieve
greater geo-political clout, enhancing its position on the world stage.

This is a heady dream. But optimism on this scale was reflected earlier this year
in the creation of the Pan-African Non-Petroleum Producers Association, a body
set up to promote biofuels throughout the continent. The President of Senegal,
Abdoulaye Wade, a prime mover behind the organisation, was explicit at its
launch in expressing his ambitions that Africa could indeed become the “Green
OPEC”.

However, things are rarely straightforward in Africa. The historical failings in
many countries in terms of poor governance, internal conflict, and inadequate
infrastructure mean most African biofuel industries face severe hurdles in
getting off the ground. Also, as elsewhere, the industry is driven by governments
rather than by market forces. If biofuels are to help Africa, then the continent’s
politicians have to take a strong lead, providing both the political drive and the
right framework of financial incentives.

That Africa has massive potential for growing biofuel crops is not in dispute.
The crops used for producing ethanol — currently mainly maize and sugarcane -
are well suited to growing in many sub-Saharan countries. Africa can also grow
a wide range of other crops such as sorghum, cassava and peanuts, which could
be used for biodiesel. The climatic conditions favour “non-food” biofuel crops
such as jatropha, the bush widely touted as among the best sources of biodiesel,
and other “second generation” crops.

The tropical climate and, in particular, high rainfall levels in the belt stretching
from the Democratic Republic of Congo (DRC) through to Angola, Zambia and
Mozambique, mean that, agronomically, African countries are far better placed
for growing such crops than those in the temperate North such as the EU
member states or the US.

Many of these countries have an additional advantage in that only a small
proportion of land suitable for cultivating crops is currently being used. In the
DRC, only 8m hectares are being cultivated out of a total of 45m, while
Angola’s cultivated land area is just 4m hectares out of a total of 25m. Such
factors, along with low labour rates, mean African countries are exceptionally
well placed to develop as biofuel producers. This has not been lost on many
people. Foreign investors are watching closely as African governments begin to
assemble their strategies to take advantage of this potential.

From little acorns ...

That there already exist some small-scale biofuel production plants in Africa
may come as a surprise. Those few that exist are generally small-scale, since no
government has yet to put in place a national strategy capable of encouraging
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substantial growth in the sector. However, they illustrate both the potential for
biofuels and the first stirrings of entrepreneurship in this sector.

In Malawi and Zimbabwe, ethanol production has already begun on a small-
scale commercial basis, although the Zimbabwean operation is hampered by that
country’s severe economic problems. In Malawi, however, enough ethanol is
being produced to satisfy local demand and some is even exported to
neighbouring countries. In Mozambique, the state-owned Mozambican
Petroleum Company PETROMOC has unveiled a $550m biofuels project aimed
at producing 226m litres of ethanol and biodiesel a year using sugarcane and
jatropha as feedstocks. There are hopes this project could lead to the country
exporting biofuels to other parts of the region.

Kenya has made solid progress, with both the government and private sector
playing a role; so far 3,000 hectares of jatropha for biodiesel feedstock
production have been planted. Tanzania is hoping to use sugarcane and sorghum
to produce ethanol, and jatropha to produce biodiesel. It is expecting to increase
its sugarcane plantation area from 23,000 hectares in 2006 to 39,000 in 2013,
and to have more than 100,000 hectares available for jatropha, making it one of
Africa’s largest producers.

Elsewhere, Brazil, driven by its desire to see a genuinely international biofuels
market established, is assisting African countries by offering technical and
financial assistance. President Luis Indcio Lula da Silva has been touring Africa
promoting biofuels as a solution to global warming and as a means of economic
regeneration, and offering assistance: “We are ready to accompany the continent
and we are willing to help those countries which want to follow Brazil’s
example: today we are self-sufficient in energy,” he said.

In the Democratic Republic of Congo, Lula has signed two agreements to
provide help with training, technology and financing to produce ethanol from
sugarcane and biodiesel from palm oil. Senegal has also signed an agreement
with Brazil to train people in biofuels production. The country has also drawn up
plans for a $2bn oil refinery and biofuel power plant that could use groundnuts,
sugarcane or jatropha as possible feedstocks

Brazil is also helping Nigeria, notably with a plan to build more than 24 ethanol
plants by 2010. Separately, Nigeria is seeing an innovative venture by the
telecommunications industry, in which the MTN Group, the GSM Association
and Ericsson have joined together to try to establish biofuels as an alternative
source of power for wireless networks. The idea is to demonstrate that biofuels
can replace conventional diesel as a power source for base stations. The fuels
can be produced locally, reducing transport and security costs and environmental
impact, so making them more attractive than conventional diesel.

However, all these projects are essentially in their early developmental stage.
For African countries to build large-scale industries that are economically as
well as environmentally sustainable, governments have to devise long-term
strategies that include the necessary legislation and financial incentives to
encourage both production and demand. Without such plans, African countries
will be left only growing the feedstocks to export to other countries. If that
happens, they will miss out on many of the benefits of biofuels, such as reduced
dependency upon oil and increased local employment.

To advance beyond this stage, Africa’s nascent biofuel industry must overcome
a series of obstacles. First, there is little in the way of national strategies to
promote the industry (or regional organisations capable of promoting co-
ordination and large economies of scale). Second, there is little product
development occurring. Third, there is a serious skills shortage across the
continent, concerning both biofuels technology and the basic agricultural skills
needed to grow the feedstocks. Fourth, there is opposition from the oil industry,
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which remains suspicious of encouraging the development of such a clear
commercial rival. Fifth, although there is plenty of spare land available,
questions of ownership arise — much of this land is owned or inhabited by
indigenous peoples who would need to be accommodated without creating
controversy.

The South African example

South Africa, the regional economic powerhouse, is important to the
development of African biofuels, mainly as a role-model to others. The
government there is behind biofuel development but is still grappling with many
of the fundamental issues, notably the possible threat to food security. This
month it announced the outline of its final biofuels strategy. Highly cautious in
character, this strategy has controversially excluded the use of corn (maize) as a
feedstock. This is a large blow to companies such as Ethanol Africa, a
consortium of corn farmers and others, which has been planning to open eight
ethanol plants over the next six years, using corn as a feedstock.

Instead, the government is proposing the biofuels industry concentrate on using
other feedstocks such as sugar cane and sugar beet for ethanol and soybeans,
rape and sunflower for biodiesel. The government also decided in parallel to
reduce its target for the proportion of fuel needs met by biofuels from 4.5% to
2%. The moves, intended to avoid a “food v fuel” conflict, place substantial
limitations upon the short-term prospects of the industry developing.
Announcing the strategy, the minister for minerals and energy, Buyelwa Sonjica
admitted the final plan was not particularly ambitious and said of the exclusion
of corn: “This is largely due to food security concerns, fears around price
increases and the fact that maize is a staple food source for the majority of the
poor in the country”.

The decision shows just how potent the “food v fuel” debate can be. The
government’s draft biofuels plan, which has been debated for much of this year,
showed ministers to be anxious to avoid any threat to national food production.
Their preferred approach was to seek to avoid such problems by encouraging
farmers in depressed rural areas to achieve energy and food self-sufficiency
before linking them to wider markets for energy crops. The Southern African
Biofuels Association (SABA) argued that this policy is flawed, since it assumed
poverty could be dealt with in a vacuum. It also made the point, made by many
in the biofuels industry, that food security is dependent more upon the ability to
earn an income than on household food production. If biofuels can help raise
incomes and provide more jobs, then they can help alleviate poverty and
increase food security, it argued.

However, before announcing the final strategy, the South African government
had come under pressure from local NGOs and others to acknowledge the
potential problem. The Regional Hunger and Vulnerability Programme (RHVP)
argued that the government was underestimating the scale of the possible
problem and that biofuels were already having an impact upon world grain
prices. According to its standpoint, the fact that crop varieties used for food and
fuel may differ is irrelevant. “It is true that special varieties of high starch maize
will be grown for ethanol production but the farmers growing these will have
switched out of the food varieties to do so, and they will switch back and forth
according to the relative returns in the two markets. In other words, as the
returns on food maize will have to match those on fuel maize, there is essentially
one price and one crop.” It had a blunt message for a government which, by
definition, came to power on promises to alleviate the extreme poverty of the
vast majority of South Africans: “In our view, the government needs to accept
that, in its present form, the biofuels strategy will increase the extent to which
the poor have to compete for food on which to live with the rich who wish to
burn it to run their cars. This is a highly unequal contest”.
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Such NGOs are not alone in making such points. RHVP quoted Sir Nicholas
Stern, the former World Bank chief economist and author of a report this year on
climate change that argued the cost of doing nothing about global warming was
far higher than that of addressing the issue now. Sir Nicholas warned that using
good arable land to grow crops such as maize and sugarcane for biofuels would
create problems. Biofuels should instead be grown on more marginal lands using
crops such as jatropha, he suggested.

Food versus fuel

Reaching a judgement on the government’s decision is not easy. From a food
security perspective, there is increasing evidence that while biofuels do increase
the pressure for grain price increases, they are by no means the only or main
cause. Rising demand for grain from China and Asia, where people are
switching to more meat-based diets, is a distinct and probably equally powerful
driver of world grain prices. In China, moves to restrain the growth of corn-fed
biofuels have not succeeded in curbing the price rises for such grains. However,
there remains the “if it looks and walks like a duck, it probably is a duck™ point.
Land is a finite asset and increased competition for its use will lead to increased
crop prices to some degree.

The problem for governments like South Africa is how to achieve a balance
between the two priorities when the tension between food and fuel production is
still not fully understood and any decision involves a gamble on future events. It
is possible that the government has been too cautious here. The decision does
not prevent the development of an industry based on other crops and one with
perhaps better environmental credentials given corn-based ethanol’s only
marginal improvement on greenhouse gas emissions compared to fossil fuels.
But there appears to be some muddled thinking here. Relying upon sugar cane
production has its dangers too — it consumes considerable amounts of water and
South Africa is already experiencing serious water shortages. Expanding cane
production on a significant scale — at the moment it is confined to parts of the
eastern coastline - could add to the problems of other parts of the agricultural
sector and affect food production from a different angle.

A further crucial issue for any biofuels industry in the country is the range of
financial incentives being offered and the extent to which the government is
prepared to subsidise the new industry. The final strategy includes modest
increases in the incentives proposed previously. A fuel levy exemption for
biodiesel has been increased from 40% to 50% and bioethanol maintains its
100% exemption. The blending targets are to be set at 8% for ethanol and 2% for
biodiesel.

However, the industry has previously insisted these are not enough to spur
substantial investment in the industry. Before the exclusion of corn-based
ethanol was announced, SABA had argued it needed between Rand 2bn-5bn
($291m-$744m) annually from the government to get the industry off the
ground. Rodger Stewart, chairman of SABA, said: “I think the problem is that
we are in a policy vacuum at the moment. What we need first for ethanol to
work is a clear policy and at the moment the policy environment is not clear”.
Subsidies are not the only issue: a strong policy mandating fuel blends is also
needed, he said. The blending levels required are 10% for ethanol and 5% for
biodiesel, SABA argued. The figures may be different now corn-based ethanol
has been excluded but the argument remains the same — that South African
producers, like those in the US, need subsidies over a significant period to
compete with oil and become established as in industry.

However, so far the South African government has rejected the plea for more
subsidies. Science and Technology minister Mosibudi Mangena has said that
subsidies to the biofuels industry would be unfair upon other parts of the
country’s farming industry, which has seen their own subsidies cut since the
ending of apartheid.
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But one thing is clear. The decision to exclude corn as a feedstock must mean a
much smaller biofuels industry in South Africa, at least unless and until crops
such as jatropha are developed, both technically and commercially. As a
consequence, the government must address the economic and environmental
issues surrounding its continued dependence upon imported oil. In the long-
term, the government must come up with a robust and ambitious plan for
encouraging other feedstocks if South Africa is to have an industry that matches
the country’s potential. This will probably include state subsidies.

South Africa may set an example for much of the rest of the continent, although
it is not one that other countries will be obliged to follow. The choice of
feedstocks to be cultivated is one issue over which countries will have
considerable choice. Like South Africa, it is likely that using many of the current
“first generation” of food crops as biofuels will present problems that will differ
from country to country. Much of being made of the prospects of jatropha, as it
creates less of a food versus fuel problem. However, more research is needed
before this can become a viable commercial crop for biodiesel. Likewise,
“second generation” cellulosic crops could be of immense importance in Africa
but remain some years from commercial viability. Such crops could provide
Africa, as with other countries, with a more sustainable biofuels industry in the
long term. The big issue is how to bridge the gap between then and now.

An opportunity - but will it be grasped?

These issues are, at heart, the same that economically more developed countries
are grappling with at the moment. The problem is that Africa, as ever, faces a
bigger stretch in addressing them. Africa could, on paper, become something of
a green OPEC and reap considerable benefits. However, it requires effective and
clear political leadership from governments on a scale they have failed to deliver
in the past over rather simpler economic and developmental issues. It is sobering
to remember that the African countries whose climate and land availability make
them particularly suited to biofuel production — Angola, Sudan and the
Democratic Republic of Congo — share a discouraging past record for corrupt
government, civil strife, weak infrastructure and short-term thinking.

Given the attractive fundamentals it should be inconceivable that Africa will fail
to attract investment and build some sort of biofuels industry. Reducing
dependence on imported oil will, as in other countries, provide the spur to
encourage an industry of reasonable size. But it remains open to doubt whether
African countries and their leaders can fully grasp the opportunities presented by
biofuels and, likewise, avoid the problems they could also bring. African leaders
have a very long way to go before they can convert their dreams of a green
OPEC into reality.
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North America

News

+ Nov 29™: VeraSun Energy Corporation, one of the USA’s largest biofuel
producers, and US BioEnergy are to merge, in a move aimed at expanding
ethanol capacity.

+ Nov 20™: Targeted Growth and Green Earth Fuels announced a joint venture
to produce 100m gallons/year of biodiesel from camelina sativa, a non-food
plant. Camelina can be grown on marginal land and at little extra cost in
terms of water and fertiliser to other crops.

+ Nov 12" ALL Fuels & Energy said it would expand its ethanol production to
500m gallons/ year through acquisitions and internal growth.

+ Nov 6™ Range Fuels said it would begin making commercial levels of
cellulosic ethanol in 2008. A new plant being built in Georgia will produce
20m gallons/year.

Analysis

The US biofuels industry is still struggling under the weight of high raw material
prices, over-supply and slow-growing demand, but it still has friends in high
places; US politicians are making it very clear that they remain fully committed
to biofuels and will continue to drive through reforms aimed at expanding the
markets for both ethanol and biodiesel.

The immediate prospects for producers of biofuels remain discouraging. Ethanol
prices experienced a slight upturn mid-November, rising to $2/gallon as the oil
price rose to around $95/barrel, but the rising oil price is a double-edged sword,
putting pressure on overheads, such as transport costs. However, it is corn
prices, which rose in November to about $3.80/bushel, that have been the major
driver in squeezing producers. The big underlying problem remains over-supply,
with overall production having risen to more than 7.2bn gallons a year — an
increase of more than a third since the start of the year. Demand for ethanol,
although still rising, is just not there to soak up all that is being produced, and
the smaller biodiesel industry faces similar problems. The futures’ price of
soybeans rose to a 34-year high in early December, squeezing margins. The rise,
attributable to soaring demand for soybeans from China, shrinking crops, and
increasing demand from the biodiesel industry itself, has significantly reduced
margins for the biodiesel producers. Like ethanol, the rising oil price has put
extra pressure on production costs, although it has boosted sales, which have
tripled over the last year to about 250m gallons. It’s not surprising therefore to
see some consolidation among ethanol producers and, simultaneously, stepped-
up pressure for further legislative measures to increase demand. The merger
between Vera Sun Energy and US BioEnergy demonstrates how synergies and
economies of scale are being seen as the immediate solution. Similar mergers, if
not always on this scale, are to be expected.

Political encouragement for the biofuels industry remains very strong, with a
string of reform proposals coming from both federal and state governments. Of
these, the Farm Bill, currently being debated in the US Senate, is perhaps the
most important. The Bill makes provision for about $1bn to be spent supporting
bioenergy — with $227m going on biomass crops, $442m on grants and loans for
biorefinery development and $345m on cellulosic feedstocks. The Bill also
reduces the 51 cents/gallon credit for ethanol blending by 5 cents, once total
production tops 7.5bn gallons. This cut was agreed by industry in return for
Senate support for a further increase in the Renewable Fuels Standard — the
federally imposed mandate to boost demand — from the current level of 7.5bn
gallons by 2012. The Bill should be passed by the end of the year.

Meanwhile, the US Department of Energy is investigating the possibility of
increasing the proportion of ethanol in blends sold for the bulk of American cars.
Currently the blend is 10%, but blends of 12%, 15% and even 20% are being
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tested. Elsewhere, the commitment to biofuels has been demonstrated on the
stump, as candidates for the Presidential election made clear their commitment
to the industry. Hilary Clinton, for example, has promised to boost biofuel
production to 36bn gallons by 2022 and to 60bn gallons by 2030.

Outlook

The political backing for biofuels in the US is never in doubt, with the
pressure to step up mandates to increase production all one-way. But
getting demand to keep in step with rising supply will not be easy. The rise
in world agricultural commodity prices, notably corn and soybeans,
presents both the ethanol and biodiesel industries with challenges that will
continue for the foreseeable future. However, the merger of VeraSun and
US BioEnergy marks the start of a round of major consolidation within the
sector. This and the impact of an expanded Renewable Fuel Standard will
at least make the transition towards greater dependency on biofuels in the
US possible, if not entirely painless. However, the headier targets proposed
by the likes of Hilary Clinton require big leaps in technology, notably the
development of cellulosic ethanol, if they are to be achieved — and also much
stronger political determination to ensure that the nation’s car drivers and
makers are fully behind this proposed fuel revolution.
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South America

News

+ Nov 23™: Petrobras, Brazil’s state-owned oil company, moved to placate
critics of its control over ethanol distribution by offering producers
controlling stakes in export pipelines.

+ Nov 13™: Brazil’s ETH Bioenergia is reconsidering plans to invest in ethanol
storage plants in the US and Caribbean because of low demand in the US for
imported ethanol.

+ Nov 7" Integrated Biodiesel Industries (IBI) of Brazil is planning to build a
60,000t/year biodiesel plant in the Argentine port of Rosario. The fuel, made
from soybean oil, will be exported to Europe. IBI said its exports would be
profitable in the long-term, even if the EU or US bans the current “splash and
dash” subsidies, in which US producers are paid $1/gallon for adding a
“splash” of mineral oil to biodiesel — a subsidy which has angered European
producers.

 Nov 1*: Petrobras CEO José Sergio Gabrielli said the US should cut its tariffs
on ethanol imports because production of the fuel from maize was helping
push up world food prices.

Analysis

The discovery in November of a giant field of light crude oil off the Brazilian
coast, with estimated reserves of between 5bn-8bn barrels, enough to make
Brazil a major oil exporter in the near future, was cause for national celebration,
but President Luiz Inacio Lula da Silva gave a very illuminating response: “We
all know about the warming of the planet and we all know that oil is one of the
causes of this problem. So we will continue to invest in biofuels.”

With such enthusiastic presidential backing it is no surprise that Brazil’s ethanol
industry is feeling in buoyant mood. The decision by the National and Social
Development Bank to loan Reals 151m ($82m) to investment company
Adecoagro, to finance a new sugar and ethanol mill, able to crush 3.6 Mt of
sugar a year and provide up to 54 MW (megawatts) of electricity is but one
example of the government’s commitment to biofuels and bio-energy. The latest
figures for domestic car sales also support the expansion logic. Brazil’s flex-fuel
cars able to run on high ethanol blends now account for 86.6% of new sales.

However, the pace of expansion is still heady and, to some, unsustainable. The
main problem is getting supply and demand matched. Brazil’s ethanol producers
have been struggling in recent months with low ethanol prices and supply
exceeding demand. They received a boost in November as prices recovered; in
early November ethanol prices rose 8%-12% with anhydrous ethanol trading on
the domestic market at around the Reals 825/tonne ($477) level. The rise was
driven partly by increased demand for ethanol at the recent low price levels and
partly by the oil price rising to almost $100/barrel. The higher prices are
expected to curb domestic demand during the period between now and the start
of the next sugar cane harvest, in March 2008.

Exports of its biofuels remain a problem for Brazil however. To match its
production ambitions, Brazil has to develop new overseas markets, and this is
proving less than straightforward. US demand for Brazilian ethanol remains
sluggish, which is unsurprising given the high import tariffs and the current glut
of ethanol from US producers. The main prospect for Brazil’s export growth
thus appears to be the EU. Here too there may be obstacles. The European
Commission is still developing its overall biofuels policy, and interpreting the
political mood music is always tricky. However, the increased emphasis being
placed within the higher levels of the EC upon environmental sustainability can
only help Brazilian ethanol, with its superior environmental footprint compared
with maize-based ethanol. But this is a medium-to-long term commercial
prospect. At the moment, European traders are showing only moderate interest
in Brazilian ethanol. November bid prices for anhydrous ethanol being exported



14 | Fortis biofuel monthly | December 2007 Fortis/VM Group

to Europe were around the $460-$470/tonne, significantly below the $500 level
that high-quality ethanol would fetch on the domestic Brazilian market.

As in the US, Brazilian ethanol production growth is set to be marked by
increased consolidation within the industry, with smaller players being
increasingly forced out or bought out by larger rivals. This was exemplified by
the concession made by Petrobras in its row with ethanol producers over control
of distribution pipelines. Petrobras has made no secret of its desire to become a
dominant player in Brazilian biofuels, with a portfolio ranging from both ethanol
and biodiesel production through to distribution and exporting. Its control of
distribution pipelines prompted producers to consider setting up their own
pipeline networks to avoid becoming too dependent upon the state-owned giant.
With pressure increasing for more regulation of the biofuels industry,
particularly ethanol production, Petrobras’s decision to give producers a
controlling stake in its two planned export pipelines demonstrates the power of
producers, but also appears to be a tactical move the oil company can more than
live with commercially.

Brazil’s biodiesel industry may be much smaller, but it too is expanding.
Hamburg-based oilseed analysts Oil World predict Brazil’s biodiesel output will
rise to 770,000t in 2008 from 330,000t in 2007. Argentina’s biodiesel output is
forecast to grow from 210,000t this year to 900,000t in 2008. The likely
destination for much of this increased production could well be Europe, at the
expense of local producers — witness the decision by Integrated Biodiesel
Industries to build a biodiesel plant at the Argentine port of Rosario, with
production all aimed for export to Europe.

Outlook

South America has to be a good long-term bet for both ethanol and
biodiesel production. The fundamentals in terms of climate, economics and
political commitment are generally very favourable. But problems
matching supply and demand and building export markets will continue for
some time to come. Consolidation seems to be the main way the industry
will cope with riding out the peaks and troughs along the way.
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Europe

News

+ Nov 30™ The European Biodiesel Board (EBB) lodged a formal complaint to
the European Commission over subsidies paid to US biodiesel producers,
whose exports are undermining the European industry. The so-called “splash
and dash” exports, in which as little as one-tenth of 1% of fossil fuel diesel is
added to biodiesel, attracts subsidies from both the US government and the
EU. The EBB said this undermines international trade. The case might
eventually be referred to the World Trade Organisation.

+ Nov 28™ The German government announced a strategy that will massively
increase its target for biofuels, rising to 20% by 2020. The plan is focused
upon the development of second-generation technologies.

+ Nov 27™ The UK’s first ethanol plant was officially opened. The plant, in the
arable heartland of East Anglia, will produce 70m litres of ethanol from
locally grown sugar beet.

+ Nov 7™ OKQ8, the Swedish filling station chain, postponed the launch of its
Eco20 biodiesel because of concerns over the environmental impacts of the
product, which uses palm oil as a feedstock.

Analysis

According to national stereotypes, North Americans tend to take a
straightforward, uncomplicated view of life and get stuck in with enthusiasm.
Europeans, by contrast, are supposedly to endlessly agonise and act only in
slow, hesitant and maddeningly complicated ways. Simplistic clichés perhaps,
but they seem to contain a grain of truth when it comes to the development of
biofuels. Europe is certainly embracing biofuels, but in a way that seems
particularly tortuous, with different players trying to reconcile energy supply
issues with those of climate change and other environmental considerations.
From a distant perspective there is much to approve of in the efforts of the
European Commission and some national governments to come up with
coherent biofuels strategies that meet these several competing demands. But it is
proving to be a messy and confusing business.

The German government’s biofuels road map, unveiled in November, is a prime
example. Germany has led the way in encouraging the expansion of biodiesel
production in Europe, only to send the industry into reverse by removing many
of the tax breaks that prompted car drivers to buy biodiesel. The industry is now
poised on a knife-edge, operating at about 20% of its capacity, and waiting for
the government to decide its tax incentive structure for the future.

As a policy, the new German biofuels strategy is invigoratingly bold. It increases
targets for the use of biofuels from 5% to 10% by 2010, and to 20% by 2020. It
also focuses strongly on the development of new technologies intended to
minimise the environmental impact of biofuels. German government ministers
now stress that only biofuels which are sustainably produced and that make a
considerable reduction in greenhouse gas emissions will be encouraged. This
places much greater focus on synthetic biofuels such as biomass-to-liquids fuels
using the Fischer-Tropsch process, encouraging greater use of cellulosic biomass
from energy crops and waste materials. The land for dedicated energy crops is to
be at least doubled from its current level of 13% of arable land, whilst the
greenhouse gas emissions profile of all crops — home-produced and imported —
will be rigorously assessed.

All this looks like good long-term policy-making and is arguably within the
capabilities of industry to deliver. However, the problem remains keeping the
industry alive and kicking in the meantime. The removal of tax breaks for
biodiesel (for essentially budget-balancing reasons) has damaged the industry,
which is also struggling to deal with increased raw material costs and subsidised
imports from the US. Petrotec has put employees at its Siidlohn-Oeding plant
onto reduced working hours because, it claims, market conditions make it
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impossible to cover the costs of producing biodiesel. Petrotec’s CEO Roger
Boeing was blunt, saying: “With its deliberate lack of action, the government in
Berlin is driving the biodiesel sector to the abyss. The government considers
desirable the demise of a sector that it has for years now encouraged to invest
and supported with taxpayers’ money. This is most certainly not a German
contribution to reduce carbon emissions and environmental protection.”

The crunch time will be early 2008, when the government announces whether it
will go ahead with plans further to increase taxes on biodiesel. The signs are that
they will. German agriculture minister Horst Seehofer has publicly stated that he
would like to see the planned increases dropped to keep the industry
competitive. However, the finance ministry is still standing firm, insisting they
are necessary and justified. Equity Office Properties Biodiesel (EOP) CEO Sven
Schon warned this would be the death of the German market for pure biodiesel
(B100) and said the company is now shifting its attention to Eastern Europe. The
blending levels suggested in the new German strategy may well increase
demand — but this could be met by increased imports of biodiesel rather than the
biodiesel actually being produced in Germany.

There will always be special pleading from vested interests at such times. It is
noticeable that some industry analysts are forecasting overall growth in
European biodiesel production, despite the current problems, and a recovery in
the German market within two to three years. However, there is a real gap in the
overall strategy that the government has yet to address. The industry is not in
good shape at the moment and fundamental problems such as high raw material
costs and the controversial dispute with the US over subsidised imports are
unlikely to be resolved in the short term. While the German government’s policy
objectives are laudable, it remains unclear how the transition from first to second
generation feedstocks will be achieved, and if there will be players left in a fit
state to provide the feedstocks. The thorny question of tax breaks for biofuel
producers is also clouding prospects for development of France’s much smaller
biofuels sector.

Elsewhere, there are similar signs of a peaking of activity that is prompting some
agonising. In Italy, lower than expected demand for ethanol means the country is
likely to miss its target for consumption. Marco Bertagni, managing director of
Assodistil, the alcohol makers association, said domestic ethanol production
would be 180m litres this year, all of which would be exported. He blamed the
lack of regulation to stimulate domestic demand.

Hungary’s ethanol industry is also slowing down because of high maize prices,
which have not been matched by increases in the ethanol price. The squeeze has
prompted many projects to be shelved. The Hungarian Bioethanol Association
said current uncertainties meant banks and investors were unwilling to take risks
at the moment, so projects could not be financed. Only four out of 38 recently
announced projects had been given permits to proceed —and none of them are
under construction.

Outlook

Biofuels are driven by politics, not markets. The scrutiny the industry has
been under over the last year, and a series of reports questioning its
sustainability, have had their effects upon European politicians. The
atmosphere in Europe will remain febrile, with industry waiting for signals
from government, for some time to come. The big divide will be between
first and second-generation crops. Europe’s biodiesel industry is based
upon rapeseed production and will be for some time. However, rape is not
the most environmentally friendly of energy crops. The demands for
greater support for more sustainable second-generation feedstocks are
growing in intensity and, long term, this is where the money will be made.
But picking winners from the host of research projects now underway is
largely an exercise in speculation at this stage.
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Asia

News

+ Nov 23™: A long-awaited sustainability certification scheme for palm oil
production was launched by the Round Table on Sustainable Palm Oil.

« Nov 16™: Rising palm oil prices forced the Malaysian government to delay
plans to launch biodiesel in the domestic market.

+ Nov 7™ China announced a ban on foreign companies taking controlling
interests in ethanol and biodiesel plants and soybean and rapeseed crushers.

+ Nov 7" China National Petroleum Corporation (CNPC) bought a controlling
55% stake in fellow “big four” domestic ethanol producer Henan Tianguan
Group, making CNPC China’s biggest ethanol producer.

Analysis

The rising cost of palm oil, driven by both increases in the price of crude oil and
demand from the food and biofuels industries, has significantly undermined
biodiesel development in some parts of Asia in recent weeks, threatening
profitability and forcing delays in new projects to expand both production and
consumption of biodiesel. In Indonesia, the price of crude palm oil reached
record levels of Rupiah 8,252/kg ($0.89/kg) at the state marketing centre in
Jakarta on 26™ November, while in Malaysia the futures price has breached
Ringgitts 3,000/t ($900/t).

The impact of this rise has been substantial and has demonstrated the
complexities of the relationship between the price of crude oil and that of
biofuels — the two are joined at the hip in a way that can hinder as much as help
the development of biofuels. With crude palm oil at around $900/t and crude oil
at around $680/t, it’s clear that palm oil based biodiesel is commercially
unviable. The most visible casualty has been Malaysia, which has indefinitely
shelved plans to launch palm-blended biodiesel on the domestic market.
Malaysian commodities minister Peter Chin explained the decision: “The fact is
that present crude palm oil prices are high and that makes it difficult for
decision-making. I think pricing is the main issue. It all depends upon the
interplay between petroleum and crude palm oil prices. If we launch it right
now, the cost of palm methyl ester that we produce will be higher than the cost
of diesel.” The cost of palm oil would have to fall to around the Ringgitts 2,500-
2,600 mark before a launch of biodiesel would be viable, he suggested.

Indonesian biodiesel producers have also suffered from the high price of palm
oil but the government remains bullish about the long-term future, pinning its
hopes upon the expansion of a diversified range of feedstocks, including both
palm oil and jatropha. The domestic biodiesel blend will be gradually increased
to 5% by 2010, according to energy minister Purnomo Yusgiantoro. However,
much will depend upon the level of subsidies given to biofuels. Biodiesel has to
compete with oil-based fuels that are heavily subsidised by the Indonesian
government. The level of subsidies for biofuels has yet to be agreed by
government and will be a crucial determinant of the rate of development of the
industry.

China too has experienced problems with the rise in the price of crude oil.
Overall, its strategy on biofuels has been one that encourages the industry, but
places curbs upon it to avoid jeopardising food security. However, the rising oil
price has not only worsened shortages of oil-based products but has prompted an
increase in ethanol production. This in turn has helped push up corn prices.
Domestic corn prices rose more than 10% in November to a new high, forcing
Beijing to release more than 2 Mt of state stockpiles of corn to ease the shortage-
led price hikes. This is definitely not what the Chinese government had in mind
earlier this year. The rise in palm oil prices has also hit China’s biodiesel
production. Continental Chemical of Singapore has been forced to scale back
production at one of China’s largest biodiesel plants. Continental had converted
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four lines at the Guangzhou plant in Guangdong province to biodiesel
production but has now converted two of them back to their original use of
making PVC plasticiser. The company is trying to use other feedstocks and is
looking at jatropha, but anticipates a gap in supplies for the next two or three
years.

The other notable development in Asia has been the launch of the sustainable
certification scheme for palm oil by the Round Table on Sustainable Palm Oil.
The scheme is crucial to the long-term development of the biodiesel industry,
particularly in Malaysia and Indonesia, where deforestation practices have
prompted significant international concern about the growth of palm-oil
plantations to supply the raw material to producers. The contribution of
deforestation to global warming has been strongly highlighted by environmental
NGOs and this has had a significant impact upon customers in Europe and
elsewhere.

The rights and wrongs of deforestation, and the role played in this by the palm
oil sector, can be endlessly debated but the fact remains that a credible
certification scheme is essential if Asia is to fulfil its potential as an exporter to
world markets. The criteria of the scheme is to cover commitments to preserve
rainforests and wildlife and increase palm oil yields to maximise the efficiency
of land currently used for its production. However, the scheme has yet to fully
convince environmental campaigners, who question whether it has real teeth.
Friends of the Earth has questioned whether the scheme will be properly
enforced and appears set to continue opposing further development of palm oil
production. Given the success of such pressure groups in influencing opinion in
Europe, the onus will be upon industry and governments to demonstrate the
robustness of the scheme. Similar certification schemes, such as those covering
timber, have worked reasonably effectively but also show the difficulties of
properly monitoring supply chains that stretch around the world.

However, the overall adoption of biofuels throughout Asia continues. Japan’s
Ministry of Economy, Trade and Industry now aims to introduce technology for
producing cellulosic ethanol by 2015 to help reduce its dependence upon
imported oil. This is a logical move, particularly given that Japan’s lack of
arable land makes first-generation feedstocks a complete non-starter. However,
producing ethanol in substantial quantities is a challenging ambition. Elsewhere,
Vietnam gave the go-ahead for more biofuel production, passing a directive that
would increase ethanol production to 250,000t by 2015 and 1.8 Mt by 2025,
meeting 5% of the country’s energy needs.

In Thailand, the dilemma faced in adopting biofuels has been graphically
demonstrated by the country’s police force, which has launched a pilot scheme
to fuel patrol cars on biodiesel made from used cooking oil. Each police station
taking part in the scheme has to operate a boiler capable of making 150 litres of
biodiesel/day, using locally collected oil. The project leader at one police station
put it nicely: “Thai police in the globalised world must have one hand holding
pistols and arresting crooks and the other making biodiesel.”

Outlook

Much will depend upon the future price of crude palm oil. If it remains at
current levels — and this is perfectly possible given its link to the price of
crude oil and the high price of soyabeans — then biodiesel production has a
hard road ahead of it. In the short-term, biodiesel producers dependent on
palm oil as a feedstock will struggle. In the long-term, the fundamentals are
still encouraging but the transitional period could be difficult. If the price of
palm oil sticks at around $800/t then something else has got to give to make
it a commercially viable feedstock. The other immediate issue is the
certification process for palm oil. Gaining the confidence of customers and
governments in Europe is crucial to the success of the biofuels industries in
both Malaysia and Indonesia. This is a tricky game, requiring an
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understanding of the dialogue between governments, industries and NGOs
in developed countries. Pure politics — of course it is — but politics that could
have a substantial bearing on the future of the Asian biofuels industry.
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Technology and science

News

+ Nov 22™: Syntec Biofuel of the US claimed to be achieving ethanol yields of
73 gallons per tonne of biomass, by turning material into a gas before
converting it into ethanol. This would render the process commercially viable
but yields could improve further to about 113 gallons per tonne of biomass
within a year, it said.

+ Nov 6™ Royal Dutch Shell expanded its collaboration with Codexis to
develop super enzymes capable of improving the conversion of non-food raw
materials into fuels.

+ Nov 6™ Arizona State University and British Petroleum (BP) announced a
research partnership to develop a biodiesel manufactured from photosynthetic
bacterium. The fuel would be highly environmentally friendly since the
bacteria consume carbon dioxide during growth, while the power for the
process would derive from solar energy.

 Nov 1*: Chevron and the US Department of Energy announced a joint
research project to produce biofuels from algae. The venture is the second
project the two have embarked upon — the first involves bio-oil reforming,
when oils from the decomposition of biological feedstocks are converted into
hydrogen and biofuels.

Analysis

Using termites to improve the production of biofuels may seem an unlikely idea.
But the creatures are voracious consumers of wood, especially in the wild, and
studies by a consortium of scientists now suggest there could be considerable
potential in the further investigation of enzymes from bacteria found in the guts
of termites.

The study, by scientists from the US Department of Energy Joint Genome
Institute, California Institute of Technology and biotechnology company
Verenium Corporation, uses DNA sequencing techniques to look at how
termites break down cellulose and xylan, a polysaccharide found in some algae
and the walls of plant cells, into component sugars, which could in turn be
converted into ethanol.

The scientists found a wider range of bacterial genes and enzymes than they
expected. Geoff Hazlewood, Verenium’s senior vice president of research, said:
“We were all surprised by the enormous diversity that was revealed and are
excited by the possibilities for future research into the role each gene and
enzyme might play in degrading the structural polysaccharides of plants. These
are important insights into nature’s mechanisms that may provide keys to
unlocking more effective, industrial methods for converting cellulose to
ethanol”.

The next stage in the research will be to understand the precise role of individual
enzymes and then to devise ways to synthesise them for use in industrial
processes such as ethanol production.
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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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Global Head
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Fortis Commodities Derivatives

lan Downes (Head)

Jonathan Parkman (Head, Agricommodities Brokerage)
Mark Widgery (Cocoa Brokerage)
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Ricardo Santos (Coffee Brokerage)

Doug Nicolson (Sugar Brokerage)
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+32 2 565 60 69
+1713 393 69 63
+32 2 565 80 43
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+31 20535 73 92
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+31 20535 73 91
+31 20535 71 56
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+31 20535 74 37
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+1212 340 53 91
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+1214 953 93 07
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+31 20527 26 28
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+44 20 7444 8407
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+44 20 7444 8580
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+44 20 7444 8330
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Global Markets Sales Contacts

Johan Beckers

(Global Head Sales & Marketing Group)

Investment Products Sales

Paul Wagner (Head Investment Products Sales)

Institutionals
Belgium

The Netherlands
Luxembourg
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Uk-Ireland

Italy
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Retail and Private Banking
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Luxembourg

Equities Sales
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United States
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Koen Devos
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André Wagner
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Fixed Income/New Issues

Katherine Dior (Head)
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Qrigination Financials
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Commercial Paper

Martine Klutz (Head)
Olivier Tasnier (Head)
Jacques Massin (Head)
Jacques Massin (Head)

Marie-Jose Rodriguez (Head)

Structured Products

Ludovic Plas (Head)

Interest Rate Derivatives
Bernard Van Gils (Head)

Forex Derivatives
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Equity Derivatives
Fabian de Prey (Head)

Credit Derivatives Structuring

Frédéric Monneret (Head)

Structured Product Services
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+352 42 10 44 50
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+32 2 565 75 50
+31 2053574 54
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+32 2 565 96 22

+32 2 565 76 50
+33 1 65 67 90 82
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+34 91 436 56 51
+34 91 436 56 52
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+32 2 565 63 08
+32 2 565 62 47
+32 2 565 16 38
+32 2 565 62 37
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+32 2 565 60 98

+33 155 67 90 56

+32 256574 70
+32 2 565 87 61

+32 2 565 76 30
+32 2565 12 27

+32 2 565 78 82
+32 2 565 91 05

+32 2565 77 20
+33 156 67 90 58

+352 42 42 49 65
+362 42 42 49 25

Sales Treasury Products

Serge van Loenhout (European Head Sales Treasury)

Corporate

Matthias Locker (Head)
Belgium

The Netherlands
Luxembourg

France

Italy
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Norway

Financial Institutions

Laurent Leveque (Head)

Belgium
Fiduciaries

Institutionals & Banks

The Netherlands
Luxembourg
Italy

Mid-Caps

Belgium
O/W Vlaanderen
Sud
Brussels/Public

VL Brabant/Limburg
Antwerpen/Kempen

The Netherlands

Luxembourg
Germany
Austria

Rest of Europe
France
Spain
Portugal
Italy
Poland
Hungary
Czech Republic
Denmark

Sweden
Greece
Switzerland
Turkey
United Kingdom

Alfonso Vera Evertman
Manfred Hawelka
David Alfandari
Francesco Scotto
Louis Veldman

Tim Kirkham

Bjorn Kaaber

Alex Devroye

Ronald Riko
Dominique Chaumaz
Francesco Scotto

Conrad Fieremans
Gerrit Bauwens
Stéphane Christiaens
Filip Moens

Herwig Jaspers

Jef Van Camp

Bart Solleveld
Thomas Kraemer
Reinhold Beisler
Alfred Buder

Geert Blancke
Muriel Flasse

Jose Bravo Galisteo
Rui Lopes

Marco Toja

Attila Toth
Tomas Blazejovsky

+32 2 565 60 81

+32 2 565 85 64
+32 2565 72 05
+31 205357166
+352 42 10 49 42
+33 155 67 90 05
+39 02 57 53 24 64
+34 91 43 26 726
+44 20 73 98 93 53
+47 23 11 49 60

+33 15567 90 67
+32 2 565 61 03
+32 2 565 72 60
+322565 7270

+31 20 535 70 93

+352 42 10 47 00

+39 02 57 53 24 64

+32256519 77
+32 2565 78 57
+32 2 565 78 56
+32 2 565 70 40
+32 256573 10
+32 2 565 78 48
+3120 535 71 84
+352 42 10 46 00
+4922 11611225
+43 181 10 43 81 58
+32 2565 16 05
+33 155 67 80 84
+34 91 43 26 767
+3512 13 1393 03
+3902 57 6323 72
+48 225 66 99 04
+36 14 83 81 09
+42 02 25 43 60 10

Flemming Warhoi-Rasmussen

Mats Cardemo
Marinos Danalatos
Patrick Schaerer
Bahar Bezmez
Tim Kirkham

Sales Treasury Products - United States

Foreign Exchange
Money Markets

Interest Rate Derivatives

Richard Vullo
Maurice Fiol
Emanuel Sanz

Automated Trade and Service Desk

Marc Vidts

ATS Desk

Service Desk
Netherlands

Wim Verwaal

Energy & Environmental Markets

Philippe Arickx (Head)

Energy Europe, Brussels
Energy Europe, Amsterdam

Carbon Banking

+4532 7119 09
+46 732 02 08 59
+30 210 9544 370
+41 58 322 09 70
+90 212 274 42 80
+44 20 73 98 93 53

+1212838 14 87
+1212644 1575
+1212838 37 05

+3225657110
+32 2 565 73 00
+32 2 565 74 90
+31 20 5635 72 39

+32 2565 75 60
+31 20535 73 67
+31 20535 72 02



Global Markets Research Contacts

Paul Gennart
(Global Head Research & Strategy)

Economic Research
Guy Verberne (Head)

The Netherlands
Joost Beaumont
Peter de Bruin
Nick Kounis

Aline Schuiling

Spain
Estefania Ponte (Head)
Diego Fernandez

Strategy

Francoise Bernard (Head)
Frédéric Atlan (Fixed Income)
Arnaud Bornet (Forex & Money Markets Quant)
Lucian Briciu (Forex & Money Markets)

Frank Claus (Fixed Income)

Alexandre Dieudonné (Forex & Money Markets)
Philippe Gijsels (Equities)

Sébastien Gilis (Fixed Income)

Helios Padilla Mayer, Ph.D. (Commodities)
Bart Robenek (Forex & Money Markets)
Joseph Tan, CFA (Asian Markets)

Technical Analysis

Francoise Bernard (Head)
Karel De Bie (Fixed Income/Forex/Commodities)
Stephan Debruyne (Equities)

Modelling

Peter Cauwels, Ph.D. (Head)
Philippe Brimmel

Stéphane Couteaux

Alain Cram

Dries Stragier

Herman van der Sluis
Amijed Younis

Credit Research
Hélene Séré (Head/Utilities & Energy)

Credit Bonds

Benoit Feliho (Banks/Insurance)

Christine Passieux (Banks)

Karine Petitiean (Consumer Non-Cyclical)
Bertrand Rocher (Automotive)

Olga Zubkova (Building & Basics/Utilities & Energy)

Structured Finance

Sabrina Marchal (Head/ABS, RMBS & CDO)
Jim Cheng (ABS & RMBS)

Santosh K.C. (ABS & RMBS)

+32 2 565 60 45

+31 20563573 25

+31 20 535 74 31
+31 205357038
+31205357106
+31 20535 71 31

+34 91 436 55 37
+34 91 436 55 00

+32 2 565 83 02

+33 155 67 72 81/+32 2 565 86 06

+32 2 565 63 27
+32 2 565 68 99
+322 312 16 81
+32 2 565 69 67
+32 2 565 16 37
+32 2228 69 47
+322312 1385
+322312 08 31
+65 62 16 38 84

+32 2 565 83 02
+32 2 565 85 46
+322 31213 02

+32 2 565 47 90
+32 2 565 40 29
+3223121030
+32 2 565 60 52
+32 2 565 60 86
+3120 563572 98
+32 2 565 31 00

+33 15567 72 83/+32 2 565 75 87

+44 20 32 96 68 42
+33 155667 7287
+33 15567 72 88
+33 15567 72 84
+33 15567 72 80

+32 2 565 86 82

+32231201 09

Economic, Fixed Income, Forex & Money Markets Research

www.merchantbanking.fortis.com/forpro
Bloomberg: FMRS

Equity Research

Marc Pauwels (Head)

Benelux

Michel Aupers (Head)

Bart Jooris, CFA (Co-ordinator Belgium)

Felix Oberdorfer (Co-ordinator The Netherlands)
Paul Andriessen (Mid & Small Caps)

Maarten Bakker (Mid & Small Caps)

Kenn Curt Daniél, Ph.D. (Biotech)

Kurt De Baenst (Banks/Retail)

Justin De Meersman (Shipping)

Niels de Zwart (Semiconductors/Mid & Small Caps)
Mark Gevens (Industrials)

Tim Heirwegh (Mid & Small Caps)

Klaas Kruijer (Banks)

Geraldine O'Keeffe (Biotech)

Robert Stassen (Real Estate)

Teun Teeuwisse (Temporary Employment/Media)
David Vagman (Holdings)

René Verhoef (Mid & Small Caps)

Robert Jan Vos (Food Producers/Food Retail)
Miriam Wijnands (Real Estate)

France

Philippe Ezeghian (Head)

Thomas Alzuyeta (Leisure & Services)

Séverine BIé (Food)

Claire Deray (Transport/Consumer Goods/Retail)
Marc Huberty (Industrials)

Bertrand Laport (IT Hardware)

Olivier Macquet (Industrials & Services)

Spain

Antonio Lopez (Head/Utilities)

Diego Barrén (Banks/Insurance)

Fernando Cordero (Mid & Small Caps/Technology/Media)
Luis Padrén (Telecom/Media)

Rafael Rico, CFA (Qil/Basic Materials/Mid & Small Caps)
Emilio Rotondo (Construction/Real Estate)

Francisco Ruiz (Mid & Small Caps/Retail)

Manuel Zayas (Mid & Small Caps)

us
David Garrett (Biotech)
Patrick Moriarty, Ph.D. (Biotech)

+31 20527 13 55

+31 20 527 28 62
+32 2 565 60 99
+3120527 23 28
+31 20527 21 82
+31 20527 23 32
+31 20527 3417
+32 2 565 60 42
+32 2 565 12 45
+31 20 527 22 30
+32 2 565 60 71
+32 2 565 87 60
+3120527 91 44
+31 20 527 91 50
+31 20527 12 55
+31 20527 13 01
+32 2 565 67 25
+31 20527 91 45
+31 20 527 91 47
+31 20 527 23 23

+33 155677229
+33 15567 7248
+33 15567 72 41
+33 15567 72 43
+33 15567 72 30
+33 156567 72 31
+33 156567 72 42

+34 91 436 56 50
+34 91 436 56 29
+34 91 436 56 16
+34 91 436 56 07
+34 91 436 56 84
+34 91 436 56 12
+34 91 436 56 76
+34 91 436 55 41

+1212 340 54 94
+1212 340 54 97

Retail Banking and Private Banking Research

Koen Van de Steene (Head/Healthcare)

Laurent Bailly (Technology/Consumer Cyclicals)

Christel Bosch (Energy/Industrials/Utilities)

Rudy De Groodt (Financials)

Bart Ingels (Basic Materials/Consumer Non-Cyclicals)

Geert Ruysschaert (Co-ordinator Top-Down/Telecom/
Media)

Alain Servais (Editor)

Kristof Wauters (Fixed Income/Forex)

Equity Research
www.merchantbanking.fortis.com/forpro
Bloomberg: FINV

Please send an e-mail to customercare.forpro@fortis.com to request login/password for Bloomberg and/or website

+32 2 565 86 14
+32 2 565 44 05
+32 2 565 82 34
+32231203 43
+32 2 565 44 07

+32 2 565 19 58
+32 2 228 92 30
+32 2 565 51 35
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Each research analyst primarily responsible for the content of this research report certifies that with respect to each security or issuer that the analyst covered in this
report: 1) all of the expressed views accurately reflect his or her personal views about those securities or issuers, and 2) no part of his or her compensation was, is,
or will be, directly or indirectly, related to the specific recommendation or views contained in this report.

Fortis Securities LLC is an affiliate of Fortis Bank S.A./N.V. Fortis Securities LLC is a member of the FINRA.

This publication has been prepared by Fortis Bank S.A./N.V. or by an affiliated company for and on behalf of Fortis Bank S.A./N.V. (Montagne du Parc 3, 1000
Brussels, Belgium) and its affiliated companies (together “Fortis”) solely for the information of professional clients of Fortis. It is not intended as an offer or solicitation
for the purchase of any financial instrument. The information herein has been obtained from, and any opinions herein are based upon, sources believed reliable, but
Fortis makes no representation as to its accuracy or completeness and it should not be relied upon as such. All opinions and estimates herein reflect the judgement
of Fortis on the date of this report and are subject to change without notice. Fortis and any of its officers or employees may, to the extent permitted by law, have a
position or otherwise be interested (including purchasing from or selling to its clients on a principal basis) in any transactions, in any investments (including
derivatives) directly or indirectly the subject of this publication. Fortis may perform investment banking or other services (including acting as adviser, manager or
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accepts any liability whatsoever for any direct or consequential loss arising from any use of this publication or its contents. Copyright and database rights protection
exist in this publication and it may not be reproduced, distributed or published by any person for any purpose without the prior express consent of Fortis. All rights
reserved.

Any investments referred to herein may involve significant risks and are not necessarily available in all jurisdictions, may be illiquid and may not be suitable for all
investors. The value of, or income from, any securities referred to herein may fluctuate and/or be affected by changes in exchange rates. Past performance is not
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