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or boundaries, or regarding its economic system, or degree of development process.

The analyses, assessments, views and opinions expressed in this document are those
of the authors/speakers and do not necessarily reflect those of UNIDO. Neither UNIDO
nor each author/speaker guarantees the accuracy of the information included herein
and accepts no responsibility for any consequences for their use.

Designations such as “developed”, “industrialized”, and “developing” are intended
for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Any indication
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products does not constitute an endorsement by UNIDO.
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PREFACE

PREFACE

The soaring price of finite fossil oil, which is, however, not yet near to complete
depletion, and the exacerbation of global warming caused by greenhouse gas emissions,
including carbon dioxide, have encouraged the search for new, environmentally friendly
energy sources. Biofuels, being carbon neutral and renewable energy, have attracted
a significant amount of attention as a promising alternative. A biofuel is defined here
as any fuel derived from biomass. Bioethanol and biodiesel are the most widely known
liquid biofuels.

To address global warming and to reduce dependence on fossil oil, a number of countries
have introduced political and regulatory frameworks to mandate or encourage the
use of biofuels for transpartation, in many cases through subsidies or incentives. At
regional levels, for instance, the Biofuels Directive 2003/30/EC has been in place in the
European Union to promote the use of biofuels for transportation by setting guidelines
and targets. Similarly, the sixteen heads of the ASEAN Member States agreed to expand
the production and use of biofuels when they convened in Cebu, in the Philippines, in
January 2007.

The apportunities and challenges in biofuels production, use and trade vary from
country to country. It seems that there are significant opportunities offered by biofuels
to developing countries. Certain African countries, for instance, may be able to produce
biofuels from locally available feedstock, taking advantage of favorable climate and soil
conditions. The production of crops, grains or plants for biofuels also has the potential
to address the issues of rural development and poverty alleviation by increasing
the level of agricultural activities. The production of foods and/or biofuels based on
such agricultural products may also attract additional investment in new business
opportunities and produce positive spillovers.

The use of biomass and crop oil for biofuels is a nascent market and emerging issues in
many aspects of biofuels may significantly affect their future scenarios. The regulatory
framework is one of those aspects. The market for biofuels is largely regulation driven.
While more countries are joining the market by introducing their own regulatory
frameworks, some countries are reviewing those they already have in place. Technology
is another area of emergence. The biofuels conversion technologies that have been
used so far are by and large mature and rather simple technologies. However, research
and development for new technologies has been under way, which may change the
whole market drastically overnight if and when a major technological breakthrough is
achieved. While a significant increase in demand is expected for biofuels, sustainahle
production of biomass as a feedstock is becoming a key concern. This issue may take
different forms, such as the efficient use of land, competition with hiomass for food
use, negative impacts from changes in land use and so forth. In the case of the EU for
example, the introduction of a system for certification of socially and environmentally
sustainable productionofbiomassis currently being discussed as a possible requirement
for market access.

Stakeholders at all levels are in need of the most up-to-date information and insights to
keep abreast of new developments taking place in various areas of this nascent global
market, in pursuit of the oppartunities that biofuels offer, while the mitigation of risks
or negative impacts is addressed. With this situation as the backdrop, the Malaysian
Palm Qil Board (MPOB), the Ministry of Plantation Industries and Commodities and
the United Nations Industrial Development Organization (UNIDO) decided to organize
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the international Conference on Biofuels jointly, to offer a platform where diverse
stakeholders could deliberate and exchange views, experiences, information and
insights on various aspects of biofuels.

The Canference was held on 5 and 6 July 2007 in Kuala Lumpur, Malaysia. This report
presents the speeches delivered as well as the summaries of presentations by the
speakers, together with the slides they used at the Conference. The information
included here, is as it was presented by each speaker at the Conference unless it is
noted otherwise. As an aid to the readers, lists of selected abbreviations and an index
are provided at the end of this report.
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INTRODUCTION

Objectives

The objectives of the Conference were;:

to discuss the latest developments in policy and in the production and utilization
of biofuels '
to evaluate recent outcomes and results in their utilization

to provide a platform to discuss issues related to biofuels

to discuss the latest biofuel production technologies

to discuss sustainability issues related to biofuels and their feedstock
production '

to provide avenuesfor networking and businesstink-ups betweenentrepreneurs,
biofuels producers, biofuels raw materials suppliers,automobile manufacturers/
assemblers, equipment suppliers, petroleum companies and other interested
parties

to review and chart the future direction and developments of biofuels

Participants

More than 4oo0 participants from 26
countries took part on each day of the 2-day
Conference. The participants were various
stakeholders, including growers, plantation
companies, biofuels producers, biofuels
exporters and importers, engineering firms,
financial institutions, insurance companies,
equipment manufacturers, oil companies,
utility companies, industrial associations,
cooperatives, academics, R & D institutes,

policy makers, international and regional
organizations and investment promotion
agencies.

Time and Place of Conference

The International Conference on Biofuels took place on 5 and 6 July 2007 at Putra World
Trade Centre (PWTC), Kuala Lumpur, Malaysia.
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WELCOME REMARKS

(transcript)

Y. Bhg. Dato” Sabri Ahmad
Chairman, Malaysian Palm Qit Board

Honorable Y. B. Datuk Peter Chin Fah Kui, Minister of Plantation industries and
Commodities for Malaysia,

Your Excellency Dr, Kandeh Yumkella, Director-General of the United Nations industrial
Development Organization, UNIDO,

Y. B. Datu Dr. Michael Dosim Lunjew, Secretary-General, Ministry of Plantation Industries
and Commodities,

Y. B. Dato’ Dr. Mohd Basri Wahid, Director-General, Malaysian Palm Oil Board,
Your Excellencies and distinguished guests,

Ladies and gentlemen,

Welcome and a very good morning to all of you.

Let me at the onset welcome you to the 2007 International Conference on Biofuels,
organized by the Ministry of Plantation Industries and Commodities, MPOB, in
collaboration with UNIDQ.

First and foremost, | would like to thank the Honourable Minister, Datuk Peter Chin Fah
Kui, for consenting to officiate and declare this Conference open. | would also like to
welcome and thank Dr. Kandeh Yumkella, Director-General of UNIDO, for being here at
this function. | understand Dr. Yumkella will also be actively involved in the Conference
as a session panelist.

To all our foreign guests, selamat datang and welcome to Malaysia.

Ladies and gentlemen,

the oil palm industry is one of the main pillars of Malaysia’s economy, contributing
some 32 billion Malaysian Ringgit in export earnings last year. As you know, Malaysia
is the largest producer and exporter of palm oil in the world, or at least it has been until
this year.

In 2006, Malaysia produced a total of 15.88 million tonnes, of which 14.4 million were

exported. The industry provides emptoyment for more than one million families from
the plantation right down to the processing sectors. The Malaysian Palm Oil Board,
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or MPOB, a statutory body incorporated by our country’s parliament, has been given
the task of carrying out research and development, licensing, enforcement and various
other functions related to the palm oil industry.

Traditionally, palm oilis used mainly for food. Over the last two days, our Prime Minister
has reiterated that food will be given priority vis-a-vis energy. The transformation of
palm oilinto globally accepted edible oil was achieved, but not without blood, sweat and
tears. Apart from the conciliatory efforts in announcing the industry’s performance, the
MPOB and the Ministry had to carry out extensive technical promotion and independent
nutritional studies and to face attacks against palm oil in certain quarters on nutritional
grounds.

As | said, all these efforts have now made palm oil the vegetable oil which is produced
and traded more than any other oil in the world.

The palm oil industry has also moved into the non-food sector, mainly oleochemicals,
which are produced largely from palm kernel oil. The oleochemical industry, with 17
oleochemical plants, produced 5.6 billion Ringgit worth of oleochemical products such
as fatty acids, fatty esters, fatty alcohols and glycerine in 2006. The oteochemical sector
has moved from producing basic oleochemicals to high value-added products in the
form of soap and detergents, cosmetics, personal care products and polyurethane, as
well as industrial products. And soon we will also be producing methyl ester sulphonate,
an ingredient for the detergent industry, which is environmentally friendly and also very
competitive vis-a-vis fossil-based ingredients.,

Ladies and gentlemen,

with the advancement of research funded by the MPOB, the oil palm industry is now set
to launch a new growth industry, the biofuel industry. Renewable energy is really not
new to the oil palm industry. Virtually all palm oil mills use biomass in the form of fiber
and shells from palm oil milling as fuel to run their boilers. Due to the increased demand
for biodiesel globally, palm oil has become an excellent feedstock for its production. In
fact, we probably overlooked the biofuel concept, so that we are now facing challenges
in Europe. | think, ladies and gentlemen, we still believe that food is the main business
for palm oil.

The MPOB started producing palm-based bicdiesel in 1982. Extensive research led to
the production of biodiesels which meet international specifications such as EN14214
and ASTM Dé6751. The biodiesel produced from this pilot plant in 1985 was successfully
tested in most of the engines on commercial buses without any problems. The MPOB
has now scaled up and further improved the technology. Three commercial plants based
on MPOB technology are now in operation, including one in South Korea. The other four
are in various stages of construction.

The MPOB has also developed petrotechnologies for the production of winter grade
biodiesel, and extraction of micronutrients from palm methyl ester.

The MPOB has also set up various pilot plants created to produce biodiesel and high-
value products. We hope to commercialize some of these products over the next few
years. In the case of palm oil and palm methyl ester, we not only have the MPOB
technology for biodiesel but also the micronutrients, which represent high added-value
for the industry.

International Conference on Biofuels
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Ladies and gentlemen,

climate change demands an urgent global response. As a remedy, biofuels have taken
centre stage. They are seen as a means to achieve the objective of fueling our vehicles
and powering our factories while producing minimal greenhouse gas pollution. The 2003
European Union Biofuel Directive demands that all member States should aim to have
5.75 percent of transportation run by biofuels by 2010, The EU leaders at the Climate
Change Summit in Brussels in March 2007 agreed to slash carbon dioxide emission by
20 percent from the 1990 levels by the year 2020. Climate change was also the highlight
of the recent G8 Summit and even President Bush has performed a U-turn in his climate
change stance this month. So we have now got support from the Americans in terms of
moving ahead in the direction of biofuels.

Then there is the demand for biodiesel or ethanol, which will increase the demand for
palm, rapeseed, saya bean and corn, The EU leaders have acknowledged that there
will be insufficient land in Europe for rapeseed cultivation to meet biodiesel demand
by 2010.

in the United States, farmers tried to cash in on the rush for ethanol by growing corn at
the expense of soya bean. The move brings the food vs. fuel debate into sharp focus,
as more arable land in the United States is being used for fuel crops than for food at a
time when the global demand for food is increasing greatly to boost wealth and meet
the needs of a rising global population.

Thereisalso anallegation that biodiesel cannot be considered to be a green fuel because
we carry out indiscriminate deforestation in order to plant oil palm. It is claimed that
this not only contributes to global warming but also drives wildlife away from its natural
habitats. The truth, however, ladies and gentlemen, is that in all palm cultivation in
Malaysia, sustainable palm oil practices have been advocated, in fact, since 1970.
We have been growing sustainable oil palm since 1970. There is a balance between
economic needs and preservation of forest areas for conservation of biodiversity. Of
the total land area of almost 33 million hectares, 65 percent is under forest cover.
Agriculture is 19 percent. Almost two thirds ef or 12 percent, equivalent to four million
hectares, are under oil palm.

In contrast, agricultural land accounts for 70 percent of the total area in developed
countries, while forest cover comprises between 10 and 30 percent.

This is the issue today. In the tropics, in the other countries and in Malaysia we still have
60 to 70 percent of forest cover and only 12 to 20 percent under agriculture.

Of course, ladies and gentlemen, we are not going to make the same mistake as
has been made in other countries. Biofuels will reduce greenhouse gas emissions,
only where the plants are grown and processed correctly. As palm oil producers, we
understand that sustainability is an issue close to the hearts of the European and
United States governments and industries. To ensure that palm oil is produced in a
sustainable manner, the Round Table on Sustainable Palm Qil, RSP, has developed a
set of principles and criteria for sustainable palm oil production.

Ladies and gentlemen,

the government and industry are certainly behind the concept of sustainable palm oil
and we support RSPO.
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Inthe thrust of MPOB researchon biofuels, we shall be using the abundant lignocellulosic
hiomass by-products generated by the industry. Such research will include the
production of bioethanol, briquets from oil palm fibre, bio-oils from pyrolysis, gas from
gasification and biomass-to-liquid fuels. The MPOB and industry are also embarking
on harnessing methane gas from palm oil mills and effluent ponds as fuel to produce
energy. Such efforts, besides maximizing international waste products, have also
contributed to a reduction in global warming. This project is also eligible for carbon
credits under the Kyoto Protocol Clean Development Mechanism.

Ladies and gentlemen,

| am very happy that we are able to hold this conference at a time when the issues of
biofuels, global warming and others are taking centre stage.

Through the efforts of the co-organizers, we have managed to put together 25 oral
presentations and over 20 posters covering wide areas ranging from global developments
in biofuels, the production of hiofuel feedstocks, supply and demand, and the economics
and sustainability of biofuels to production technology and applications of various
types of biofuel.

On behalf of MPOB and our joint organizers, | wish to thank all the speakers, especially
the chairpersons, participants from the staff of the MPOB, the Ministry of Plantation

Industries and Commodities, and UNIDO, for all your efforts in organizing this
Conference.

In conclusion, | wish to thank again the honourable Minister of Plantation Industries and
Commodities, Malaysia, Datuk Peter Chin Fah Kui, for officiating at the Conference.

Thank you.
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REMARKS

(transcript)

Dr. Kandeh K. Yumkella
Director-General, United Nations Industrial Development Organization (UNIDO),
Austria

Honorable Mr. Peter Chin Fah Kui,
Minister for Plantation Industries & Commodities,

Dr. Michael Dosim Lunjew,
Secretary-General for Ministry of Plantation Industries & Commodities,

Mr. Sabri Ahmad,
Chairman of Malaysian Palm 0il Board,

Dr. Mohd Basri Wahid,
Director-General of Malaysian Palm Oil Board,

Excellencies, distinguished guests,
Ladies and gentlemen,

it is an honor for me to be here at this Conference during my first official visit to this great
country. The first time | came to Malaysia was 10 years ago, in 1997, on the occasion of
the Asia-Africa Business Forum that the Government of Japan organized in Kuala Lumpur
under the auspices of the Tokyo International Conference on African Development or
TICAD. And after the opening of that event, my next interest was to find out who in the
audience was from the Malaysian Palm Qil Board, then the Palm Oil Research Institute
of Malaysia, and the Ministry of Agriculture, because as an agricultural economist and a
West African visiting Malaysia for the first time and knowing that Malaysia is the world’s
largest producer and exporter of palm oil, my main curiosity was oil patm. |immediately
started networking with people who knew a lot about the oil crop after the opening of
the Forum.

Being from West Africa means that for me, oil paim is part of my heritage. Qil palm is
what | saw every day as a child when | was growing up because that is what we had
growing wild around us. The fact is that we use palm oil for cooking food all over West
Africa and Central Africa and without it, we have to turn to coconut oil. But what has
constantly been readily available is oil paim. That is why, whenever | visit Malaysia or
whenever | talk about oil palm, | always want to know more about it and how Malaysia
has succeeded in industrializing it.

We feel very honored that we can collaborate with the Ministry of Plantation Industries
and Commaodities and the Malaysian Palm Oil Board at this important Conference. As
UNIDO’s contribution, we have made an effort to enrich this event by bringing a number
of top-notch international experts to share their insights and experiences with us from
a global perspective. Our speakers will discuss sustainability issues on the production
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of biofuels and their feedstocks. They will also talk about the role of governments and
other public sectors, as well as regulatory frameworks in dealing with biofuels in the
context of sustainable development. At the same time, we wanted to share this great
opportunity and valuable information with the people who want to know more about
biofuels and Malaysia’s success for the alleviation of poverty in their own countries by
utilizing the available resources. In this connection, we have sponsored Africans and
people from other parts of Asia to this Conference.

Qur collaboration here underscores the importance we attach to the clean, green,
industrial development that indeed leads to the alleviation of poverty. We are convinced
that you cannot alleviate poverty without creating jobs and incomes, We are convinced
that you cannot fight poverty today, in the twenty-first century, in a globalized world,
without helping countries to move to higher value products or services. And we
see today that what Malaysia has done with oil palm will open up opportunities for
developing countries, particularly the impoverished ones in West and Central Africa,
where oil palm almost certainly originated.

Oil palm is primarily food, secondly a commodity for income generation and thirdly,
today, thanks to Malaysia’s innovativeness, energy. It is an important biofuel as weil.
We see this as an opportunity and feel that we should study it seriously. We are all
very aware of the environmental impacts as well. We believe that we should promote
development of this product in a sustainable way, in addition to sustainable innovations
to help lift people out of poverty in other parts of the world.

| came here 10 years ago, thanks to the sponsorship under the Japanese initiative in
the Asia-Africa Business Forum that | mentioned earlier. Ten years later, we now see 0il
palm becoming even more important. i remember visiting one of the exhibitions that
the Malaysian Palm Oil Board had organized at that time. Six years ago, | came bhack
with a group of Nigerian ministers and experts and we visited the Malaysian Palm Oil
Board again. The exhibits there started with Africa and the Board’s members were very
frank. They said that when they had wanted to switch from rubber and been looking for
a commodity to replace it with, they had sent their delegations to Africa. | do remember
a professor in the group of Nigerians who had been the Planning Minister for Nigeria in
the 1960s and said he had actually helped to receive a Malaysian delegation to Nigeria
at that time. To me, it was important that the Malaysians told the Nigerians that story
because in today's globalized world we have to be open-minded. We have to look for
hest practices, good technologies and global knowledge systems and see what we can
take and adapt. The Malaysians were willing to come to us in Africa 40 years ago to look
for germ plasma. | am sure they are open-minded enough to allow the Africans to come
to Malaysia to learn how to use that same commodity today to alleviate poverty in their
countries. That is the spirit of this Conference. South-South cooperation is important,
We see oil palm today as a bridge for Asia-Africa cooperation. You should understand
why | use this bridge analogy. In my village today, because we do not have a good road
infrastructure, we still use palm tree trunks as planks across ponds.

| have been told by my friends in Latin America that they are already growing oil palm and
producing palm oil. | do not want somebody to come out with a big study 10 years from
now on how the Africans missed the opportunities with sustainable biofuels. There are
many publications about how Africa missed the green revolution, in which the Asians
did well. | think we also have an opportunity for triangular cooperation, where we can
put more effort into research and development to see how we can do this sustainably,
without jeopardizing food security. | believe that it can be done. Mankind has shown
that with creativity we can beat Darwin and | believe that we have this opportunity here
once more,
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This morning we were talking about Vitamin E in oil palm. It was ane of the world’s
leading researchers on aergbic rice who, with Japanese funding and using rice from the
International Rice Research Institute (IRRI) in the Philippines, discovered a new way of
growing rice. Maybe, in a similar sense, with joint effort and collaboration with donor
countries, we will in fact be able to make palm oil even more enriching to help us deal
with diseases and not only with fuel. We want to look at practical strategies in the hope
that through trianguiar cooperation, support from the EU, Japan and other countries,
we will be able to transfer some of these best practices to countries that need them.

| am very grateful to the Government of Malaysia. | have had very good meetings with
the Minister for Natural Resources and Environment and the Minister for [nternational
Trade and Industry. | am going to meet additional ministers during the next couple
of days because | am looking beyond oil palm. | always look to Asia, as it has the
best record of alleviating poverty over the last 5o years. Examples are China, India,
Malaysia, Indonesia, Thailand and a few others. For me this Conference is not a one-off
event. We will continue our collaboration to show how we are promoting a sustainable
partnership with Malaysia, so that others can benefit from its experiences.

Thank you again for this opportunity. We can share information, challenge ourselves to
look at sustainability standards and trade-offs with food security, and make sure that,
at the end of the day, we will be able to define ways in which the rest of the world can
benefit from the opportunities biofuels offer,
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OFFICIAL OPENING

Y.B. Datuk Peter Chin Fah Kui
Minister for Plantation Industries and Commodities, Malaysia

Y. Bhg. Datu Dr. Michael Dosim Lunjew
Secretary-General,
Ministry of Plantation Industries & Commodities, Malaysia

Dr. Kandeh Yumkella,
Director-General of The United Nations Industrial Development QOrganisation (UNIDO)

Y. Bhg. Dato’ Sabri Ahmad,
Chairman of Malaysian Palm Oil Board

Y. Bhg. Dato’ Dr. Mohd Basri Wabhid,
Director-General of Malaysian Palm Qil Board

Excellencies, distinguished guests,
Ladies and gentlemen,
Good Morning.

) would like to take this opportunity to thank the organisers for inviting me to officiate
the 2007 International Conference on Biofuels. This is a collaborative initiative by
the Ministry of Plantation Industries and Commodities, the Malaysian Palm OQii Board
(MPOB) and the United Nations Industrial Development Organization (UNIDO).

2. It is also my pleasure to wish a warm welcome to all the participants, especially
the foreign delegates to this conference. The year 2007 is a significant year for Malaysia
as we will be celebrating the 50" year of independence. In addition, this year has also
been designated as Visit Malaysia Year. While you are here in Kuala Lumpur, please
take time off to visit and explore our diverse culture and places of historical interest.
It is alse my sincere hope that your brief sojourn here in Malaysia will be a memorable
one.

Ladies and gentlemen,

3. Globally, matters related to energy and environment have increasingly taken
centre stage. The issues that are being debated include increase in fossil oil prices and
its depleting resources, environmental pollution, global warming, energy security and
sustainability. All these have resulted in more attention being given to the search for
alternative forms of energy which are renewable and environmentally friendly, and at
the same time economicaily viable. With these constraints, biofuel offers one of the
best alternatives that could meet these criterions.

4. Taking a historical perspective, the first generation of biofuel was primarily
derived from food crops such as sugar cane, corn and vegetable oils. Biofuels from these
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crops include ethanol and biodiesel, which have successfully been implemented in
Brazil, the European Union {(EU) and the United States. The production and use of biofuel
as an alternative energy has now created urgent issues which have to be addressed if
its further utilization is to be enhanced and promoted. These include their impact on
the commodity prices, the choice between food and non food use, government support
and subsidies, sustainability of production, biofuel quality and engine compatibitity.

5. As an atternative approach towards other feedstock usage and to allay concerns
on food prices, intensive research and development is being done on the development
of second generation biofuels based primarily on biomass. This feedstock will not
. compete with the food industry. However, the pertinent issue is that the technologies
for the use of non-food based feedstocks is still being developed and is expensive.
These include the production of cellulosic bioethanol and biomass-to-liquid fuels (BTL)
for use in petrol engines.

Ladies and gentlemen,

6. It is evident that the success of any biofuel initiative is contingent on the
availability of an enabling framework which includes policies, and legal and fiscal
regulations. This is especially so when the cost of production of biofuel vis-a-vis
fossil fuels is not competitive, Perusal of policies on the use of biofuel should not be
premised at pratecting the environment at higher cost. In this context, the initiative
by the European Union in taking the lead in mandating the use of biofuel based on
environmental concerns and complimented with specific targets for its member
countries is a positive move. In the EU, the current target is 5.75% of transport fuels are
to be based on biofuel by 2010, and it is proposed that this target be increased to 10%
by 2020. These efforts are commendable and in tandem with measures especially by
the developed countries in taking the lead towards reducing global warming.

7. The positive move by the EU needs to be supported by an appropriate and
sufficient supply of biofuel. However, due to its domestic constraints, there is a need
to import biofuel from other sources including from developing countries to meet its
targets on biofuel utilisation. Developing countries which have sufficient resources in
the form of vegetable oil production such as Malaysia and others should be allowed to
produce and export such biofuel to these countries.

8. However, recent moves by the importing countries, which include seeking
a balance between sustainable practices and market opening, may not create the
opportunity to supply the additional biofuel to meet the said objectives outlined.
Importing countries are increasingly questioning the sustainability of palm oil
production and its use for biofuel. This include allegations by certain quarters, in
particular the non-governmental organisations, by associating palm oil production with
destruction of rainforests and orangutan habitats, loss of biodiversity, destruction of
peat land with the resultant increase in greenhouse gas emissions. Not withstanding
these unsubstantiated allegations, the demand for palm oil has steadily increased,
as indicated by the sharp increase in the price, currently fetching above RM2,600 per
tonne, which has doubled the price compared to the same period last year.

Ladies and gentlemen,
9. | would like to reiterate here that “Malaysia is not destroying rainforests for

palm oil production”. We have not cleared rain forest for il paim plantations forthe past
10 years. We are focusing on increasing the production of palm oil through increased
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productivity by consistently replanting old palms with new high yielding clones and
adopting good agronomic practices. Our production is therefore sustainable. We will
continue to engage environmentalists and various stakeholders to assure them that
our practices are sustainable. In ensuring that the oil palm industry grows in harmony
with nature, we have formulated initiatives, policies and practices to balance between
“development need” and the need to “preserve the environment”. We are committed
to ensuring that whatever we do now is not at the expense of the environment and our
future generations. In fact, when Malaysia first embarked on research and development
on biofuel in 1980s, one of the objectives was to develop an environmentaily friendly
alternative fuel.

Ladies and Gentlemen,

10. Being one of the world’s largest producers of palm oil, the palm oil industry in
Malaysia is spearheading the biofuel thrust in Malaysia. The National Biofuel Policy
was launched in March last year. The policy encourages the production of biofuel,
primarily from palm oil for export and the use of palm biofuel blended with petroleum
diesel locally. We have approved g2 licences to set up biodiesel plants where currently
four are commercially in production while three are undergoing production trials. Given
the increase in the price of palm oil, the biodiesel industry in Malaysia is confronted
with issues of sustaining economic scale of the biofuel production. | believe that
those who are involved in the palm biofuel business are fully aware of the nature of
commodity price that are influenced by supply and demand, and the vagaries of the
weather. It is imperative that the industry strategise and adopt biofuel technology that
is economically viable yet producing high value added products to offset the cost.

tadies and gentlemen,

11 We have taken steps to facilitate domestic development of the biofuel industry
by formulating the Malaysian Biofuel industry Act 2006. The Act which is scheduled for
implementation in early 2008 will allow for orderly development and regulation of the
industry. In addition, the Act also allows the Government to mandate the use of biofuel
for any activity in this country.

12. Besides producing palm oil, the oil palm industry also generates a huge amount
of biomass in the form of fibres, shell, empty fruit bunches, oil palm trunks and oil paim
fronds. These may be utilised directly to produce energy or used as feedstock to produce
second-generation biofuel. The government is encouraging research and development
in this area to further explore the potential of these feedstocks for biofuel, hence and
contributing towards further development of the renewable energy sector..

Ladies and gentlemen,

13. Apart from promoting and complimenting global attention to biofuel, including
opportunities, issues and challenges, this conference is aptly organised to look at these
issues and beyond by exploring possible solutions to elevate the potential of biofuel
as a major source of renewable energy. | am happy to note that with the cooperation of
UNIDO, we have been able to put together a host of local and international speakers to
deliberate on these issues.

14. This international conference on biofuels is organised to coincide with the

Malaysia International Commodity Conference and Showcase 2007 (MICCOS). MICCOS
is a premier event on commodities organised by the Ministry of Plantation Industries
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and Commodities to showcase the latest technological breakthroughs, formulations and
products. This biennial event focuses on enhancing the commodity sector, especially in
the context of its contribution to the national economy, environment and versatility of
products available for both food and non food applications.

Ladies and gentlemen,

15, Lastly, | wish you all a fruitful discussion and hope that this conference will be
able to crystalise and propose measures that would be able to further facilitate and
develop the biofuel industry sector. At the same time, | would also like to remind all
the participants, especially those from overseas to make available time to enjoy the
sights and sounds of Kuala Lumpur. This city offers its own unigueness and charm,
and | strongly urge all of you to explore these so that you can take back memorable
experiences.

With that note, and with great pleasure, | declare open the 2007 International Conference
on Biofuels.

Thank you.
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SUSTAINABLE BICMASS FUELS AS ALTERNATIVES TO OIL

Yasuhiro Daisho
Waseda University, Japan

When we discuss fuels or energy for transportation, | wish to emphasize that air pollution
control is a critical issue of immediate concern. While gasoline vehicle emissions are
reaching almost zero levels at present as a result of sophisticated electronics and
fueliing systems, as well as after-treatment systems such as three-way catalysts, we
expect more stringent emission regulations to be introduced in the very near future for
diesel engine vehicles in Japan, the USA and EU. In compliance with such anticipated
regulations, further reduction of emissions of Particulate Matters (PM) and NOx has to
be achieved by around 2010 to ensure air quality in large cities in particular. Developing
and motorizing countries will be following suit soon afterwards. In this connection,
three key technologies — comhustion technology, fuel technology and after-treatment
technology — have to be systematically optimised in order to improve emissions and
efficiency in spark ignited and diesel engines.

From the viewpoint of fuel technology, besides the characteristics conducive to cleaner
emissions, a number of other requirements have to be satisfied for an alternative
fuel to become viable. its supply has to he adequate, reliable and sustainable on a
long-term basis. There has to be a lower or no negative impact on the environment or
human health on a Well-to-Wheel basis, including emissions of CO_. Its price must be
affordable. It also has to be compatible with existing engines, vehicles and refuelling
infrastructures and it should meet fuel quality standards. Biofuels, produced from
certain feedstocks, appear to be promising alternative fuels as they satisfy most of the
requirements above.

World energy demand in the transportation sector will be continuously increasing in
the future and sufficient energy will be needed to meet increasing demand. In line with
the trend, it is expected that biomass based fuels are going to be used more and more
in the future to replace conventional fuels such as gasoline and diesel. For production
of bioethanol, sugar as well as starch from sugar cane, sugar beet, corn, wheat,
sorghum, cassava and so forth are currently used as the main feedstocks. Biodiesel
is presently produced from the oil of rapeseed, palm, sunflower, soybean or jatropha
by transesterification. As a second generation technology, a hydrogenation process
has been developed to convert crop oil into diesel-like hydrocarbon fuel utilizing the
existing petroleum oil refinery plants.

However, there is certain concern voiced about possible competition of crops for food
use and crops for fuel use. The future biofuel scenario is very likely to be dictated by
technological breakthroughs. “Biorefinery” technologies are under development and
include Bio-to-Liquid (BTL) production processes. The emerging technologies produce
fuels and chemicals fram cellulosic biomass such as crops, wood, grass and agricultural
wastes. Renewable energyis of great significance to the world and biorefinery technotogy
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has the potential to meet a large proportion of future energy demand. Well-to- Wheel
or life cycle analyses are vital, as are R&D and demonstration activities focusing on the
mitigation of both oil dependence and global warming.

We have a number of options for future vehicle fuels, ranging from fossil fuels to
renewables, including biomass, waste residues, solar, hydraulic, wind and gecthermal
energies. And we are going to have four different types of vehicles in the future: spark
ignited engine vehicles, compression ignition engine vehicles, fuel cell vehicles and
electric vehicles. The choice may depend on the fuels that are available locally.

| think the air pollution problem will be overcome around 2010 or later and, in policy and
R&D areas, increasing attention will be directed toward fuels or energy that address the
global warming problem and are from renewable sources.

(daisho@waseda.jp)

International Conference on Biofuels

31



32 International Conference on Biofuels



KEYNOTE SPEECH

UNIDO July 5§, 2007

Sustainable Biomass Fuels

as Alternatives to Qil

Yasuhiro Daisho
Dept. of Modern Mech. Eng.
Waseda Uni ty, Japan
daisho@wascda,jp
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Future “Biorefinary” Technology
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SESSION 1-1:
ROLES OF PUBLIC SECTOR PLAYERS IN GLOBAL BIOFUELS MARKET

Sergio Miranda-da-Cruz
United Nations Industrial Development Qrganization, Austria

By the end of the present century, biomass, traditional and modern, may evolve from
the present level of 11% to some 25% of the world energy matrix. According to this
scenario, 70% of the world energy matrix in 2100 will be provided by renewable energy
sources including biomass and only 25% from non-renewable energy scurces such as
oil, natural gas and coal, which compares with 13% and 80.5% respectively in 2006.

Although the precise figure in the long-term is still dependent on future technologies
for the different energy sources and carriers, the short-term market for bioenergy, in
particular for biofuels (ethanol and biodiesel), is expected to grow from 75 billion litres
in 2007 to 170 billion litres annually in 2015, with ethanol representing some 70% of
the total, and biodiesel the rest. Biofuels, which today are mostly consumed in local
markets, are expected to become major commodities to be traded worldwide if enabling
conditions are in place.

Since sustainable production and use of biofuels are linked to the reduction of carbon
emissions and to the adequate management of available arable land, their production
and trade, if properly conducted, can effectively respond to two important challenges
in the years to come: The mitigation of climate change and the reduction of social and
economic disparities. In addition to reduction of sulphur oxide and sulphate emissions,
the emission of 2.6 tonnes of CC, equivalent can be avoided for every cubic meter of
ethanol used as fuel for transportation in lieu of petroleum fuel to address the global
warming problem. The social benefits include the cost effective creation of jobs,
compared to investments in other industrial sectors, in order to reduce poverty.

The potential for sustainabte and financially feasible production and distribution
of biofuels will depend essentially on technology advancement and ultimately on
productivity growth, which will be driven, preferably, by the private sector, However,
the public sector will have a major role in this process by establishing the enabling
conditions for the markets for these potential world commodities to become a reality.
Technology advancement and continuous productivity increase depend on investments
in three areas of an economy which are sources of public goods: R&D (Research and
Development), education, and infrastructure, with their final utilization defined by the
ahility of the public sector to create a pro-productivity business environment.

Public sector players are, therefore, expected to create the required conditions for
the biofuels market to grow through the establishment of proper policies, which
can be divided into five groups: Allocation policies 1o ensure the right structure for
expenditure on R&D, education and infrastructure; stabilization policies to minimize
macroeconomic shocks; re-distribution policies to support the demand for education
and the corresponding development of the required human resources; micro-policies
to suppress market distortions and to stimulate production, and occasionally, demand
policies to consolidate the consumption of the “new” commodities.

The UN in general and UNIDO in particular can cooperate with national public sector
players by transferring the knowledge required for designing and implementing
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the above-mentioned policies, which, in fact, should be continuously monitored,
revised and adjusted in order to reach the final objectives. In addition, they can be
instrumental in assisting the public sector specifically in the field of energy planning
and implementation of national energy strategies oriented towards a strict monitoring
of their respective energy matrices with focuses on two fronts: (a) a decrease in energy
intensity, particularly in activities linked to industrial production, and (b) an increase
in the contribution of local renewable energy to limit growth of fossil fuel use, local
pollution and global greenhouse gas emissions,

(S.Miranda-da-Cruz@unido.org)
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“Roles of Public Sector Players
in Global Biofuels Market”

1. The Global Market for Biofuels;
- World Energy Matrix (Present & Future);
— Global, Energy & Biofuels Trade;

2. Roles of Public Sector Players;
— Environmental & Social Challenges & Benefits;
- Technology & Productivity Growth;

3. Possible UN/UNIDO Role;
4. Conclusions.

Executive Summary

{1) By the end of present century biomass may evolve
from 41 to some 25% of the world energy matrix;

{2) Although the precise figure will depend on future
technologies, the short-term market for ethanol &
blodlesel shall grow from 75 (2007) to 170 billion Iitres
{2015) with 70% ethanol & 30% biodiesel;

{3) For the biofuels market to become global, public
sector players are expected to create the required
conditions through the establishment of proper
policies, which can be summarized in five groups;

{4} The UN/UNIDO can assist national public sector
players in designing & implementing the required
policies & their energy strategies for increasing

Energy Efficiency & the use of Renewable Energy.

“Roles of Public Sector Players
in Global Biofuels Market”

@

1. The Global Market for Biofuels;
— World Energy Matrix (Present & Future);
— Global, Energy & Biofuels Trade;

2. Roles of Public Sector Players;
— Environmental & Social Challenges & Benefits;
— Technology & Productivity Growth;

3. Possible UN/UNIDO Role;
4, Conclusions.

U

@ ...the world energy patterns (1850-2100) are

changing towards renewable sources...

‘Modern
 Biomins$

Year

Source: Basad on original work of M. Nakicenovic, A GriYbler ant A, McDonald, 1993

| ...& biomass in the world energy matrix
is expected to grow from 11% in 2006...

24.0%

Source UNIOQ Analysls hased on different sources — {Approximate Figuras)
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...to 25% of the world energy
matrixin 2100...

38%

Source: UNIDG Analysls based on dift

sources — (App Figures)

3
g2y | ...the world biofuels market shall grow
=2 | from 75 to some 170 billion litres in 2015...
120 o of Litres 0 2000
T 2001
100- 02002
02003
80- a 2004
0 W 2005
60 02006
12007
40 @ 2008
2009
20 02010
: 02011
0= A 82012
Ethano! Production  Biodiesel Consumption (—==—<
Source: UNIDO Analysis based on different sources - [App. Figures)

10

...but the biofuels market shall still be concentrated,
similarly to the Global Trade (GT} (GT in US$ bilfion)...

Licpurict
Biofuels
Exp. '
8,974
Imp.
8,244 h
7=

Bouece: UNCTAD 2004; UNIDO-B0 Angivels - {app data)

in Global Biofuels Market”

fr@? “Roles of Public Sector Playersj
1. The Gliobal Market for Biofuels;

— World Energy Matrix (Present & Future);

— Giobal, Energy & Biofuels Trade;
2. Roles of Public Sector Players;

— Environmental & Social Challenges & Benefits;

— Technology & Productivity Growth;

3. Possible UN/UNIDO Role;
4. Conclusions.

1

@

...the main challenge for the successful
production & trade of biofuels is in the
sustainability of the whole industry, in
particular of its environmental & social
aspects, & the definition of the
corresponding standards cannot be made
without the decisive role of the public
secftor players, including the UN...

...but there are also environmental benefits, as in
the case of use of ethaneol as a fuel...

| | () Vehicles 9 Important Source of Air Pollution
Y in Urban Araas;
({1 ETHAMNOL & Fast & Cost-effective Way to
Reduce Air Pollution;

{a} Replaces additives containing heavy metals;
{b) Smaller sulphur oxide & sulphate emissions;
{c} Negllgible particle emissions;

(d) Reduces carbon monoxide & carbon

lons. Avoids emissions of:
2.8 1onnes €O, equiv./m? of fuel ethanol;

¢ Bource: UNICA, Br. (2004]; Maceda at aill, (2083)
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...& social benefits as the example shown
for the cost of Job creation in selected
industrial secfors in Brazil in 2001...

@

Br: 1,350 Jobs/PJ{ |

EthanoliAgro + ind.

Consumer Goods.
Intermad|ary Ind.
Automotive Ind.
Capital Goods

Metallurglcal Ind.

Chem./Pstrachemicat

[} 100 200 3co

11,000 US$idob

Source: Goldemberg, 202

@
...however the global biofuels marfket will
be established only if production takes
place worldwide & the industry proves
itself able to continuously advance
technologically for productivity
growth. ..

...process that although driven preferably by
the privaie secftor, the public sector
players shall also bring a major
contribution...

16

...but before proceeding with the challenges in
productivity growth one can look into the shift of
the “World Technology Frontier’ over time...

World Technology Frontiers, 1960 and 2000
World

AR

106000
Capltal per Worker

Qutput per Worker

Source: UNIDO - Isaksson, 2005

...as the case with the productivity growth of the
ethanol industry in Brazil from 1980 to 2005...

@ |

Aboui US ~——{——| Ethanol Prices In Brazﬂ——-
$109/barrel

i i

Abaut US | } J

$90/barre About US
About US $30/barrel

= $48lbarrel

About US
l $36/arret

0 S0000 100;700 150000 200000 250000 300000
[ Ethanol Cumulative Production (th d m) |

Source: Goldembery, 2006 updated from Goldemberg ot af, 2063
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18

...biomass is not the cheapest source of energy
1 but it has concrete conditions to be
competitive internationally...

200+
T DO Lowss}
nHighest

150+

US$MWh

100

50

Soarce: Based on document from =3 Francisco Svgar Mill (2000)"; UBO Apglysis

...the potential for advancing
technologically & also for continuously
increasing productivily is defined by
investments in three areas of an economy:
() R&D; (il) education; & (iii} infrastruciure,
which are sources of public goods...

...but it is not enough: the actual degree of
utilization of this potential is defined by the
ability of the public sectorto create a pro-

productivity business environment...
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20

| ... this is carried out with the establishment, by
@ the public sector, of the praper poficies, which
l can be summarized in five groups...

@;‘.x:mplu
1. Aliocation poilcies to set the right structure of ;
expenditures on R&D, education & infrastructure

2. Stabilization policies to minimize macroeconomic
shocks

3. Re-distribution policies to support the demand for
education & development of the required human
resources for this specific industry

4. Micro-policies to suppress market distortions, lack
of information & to stimulate production of the chain

§, And occasionaily, demznd policies to consolidate the
consumption of the “new” commodities

| ...the feasibility of the biodiesel industry depends
| #lso on results of R&D throughout the whole chaln...’

Potential Market

Estimated Prices
{(m lyear)

{USSitonne} 1.

< 8 x 10°%

<1 x 107

' >5x103/ \<eoo

Sourca: Kilkwr, 0., Consuit So. Presantation mada in Gotober 2008, Panana City

21

22

@

...but the maximization of the productivity

performance of a country & of an industry

as the case of the biofurels, would take more
than a collection of policies...

- ...it would need a prermanent frameworkin
which an array of polficies would be
continuously adjusted according to the
distance from the objecftive, while
maintaining internal consistency & a
convergence drive towards the objective...

| “Roles of Public Sector Players
in Global Biofuels Market”

1. The Glebal Market for Biofueis;
- World Energy Matrix (Present & Future);
— Gilobal, Energy & Biofuels Trade;

2. Roles of Public Sector Players;
— Environmental & Social Challenges & Benefits;
— Technology & Productivity Growth;

3. Possible UN/UNIDO Role;
4. Conciusions.

23

...the UN, in general, & UNIDO in particular,
can cooperate with the national public
sector players by transferring the
required knowledge for designing &
implementing the five listed groups of
policies, since they have experience in
dealing with macro & micro (industry)
aspects of a production process...

| Potential Energy (Blomass) — (2000-2100) |

[ Wood Straws
Animal

Corn
Eoy-. Rapef & Sund

Vegetable!

Coal Dongs Palm, Castor Beet
Cassava v

aigeds [oognielC=ee [0

(Ethano] [Ethana [ e

i

Solld Wastes

-, UNIDO Analysls; MSWV: Munl
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25 26
@ ...hecause production & trade of most biofuels fall @
within a complex & integrated production chaln...
N
yér )| i = ...In addition, the UR/UNIDO can assist the
a =8 public secftor specifically in the planning
g— Agricultur, ricultural Proceased & rocessed £ - - -
§ s \ & ot Nl & implementation of national energy
28 astock Livest - - - - -
g | |procughion| \[]|prokessing| | Storeags (| |1 |5 Rewioek strategies for a strict monitoring of their
g Ta - T enerqy maftrices with focus on the
. Jnpts: oo E:’;' s nduts: increase of: (i) enerqy efficiency (EE); &
) Agrijutiuret 0 e cal; Chethl :; ) (:-ml::; . ey
PNl || e, || aismed | [ [\ o (/i) renewable energy (RE) to mitigate
|P-ﬁ‘-:|r ’ )P, ng Mataclain e | } P
O " the effects of climate change...
E ris E: rt
XPO ' Xports ‘D“
Source: UNIDOG Statf Working Paper, 2006. EE: Energy Efficiency; RE: Renewable Energy

28

27
...Since strict monitoring of national energy matrices
will be the most critical chalienge to all countries...

[(B) Energy Matrix at Year (X + 15-25) |

Optimization

r(A) Energy Matrix at Year X (Present) |

Source: UNIDO Staff Working Paper, 2006. EE: Energy Efficlency; RE: Renewable Energy

@ ...& RE, including the production of biofuels will be
an integral part of the whole process...

(1)
Diagnosis/
Assessment

(C & D} Energy

(2) Tech-
Use/su‘p p I‘y Knowleecdga
Optimization Absorption &

Formulation

Bource! YHIDO Staf Working Faper, 2006, E2: Enargy Efficiency; RE: Ranewable Energy
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é@g | “Roles of Public Sector Players

in Global Biofuels Market”

1. The Global Market for Biofuels;
— World Energy Matrix (Present & Future);
— Global, Energy & Biofuels Trade;

2. Roles of Public Sector Players;
— Environmental & Social Challenges & Benefits;
— Technology & Productivity Growth;

3. Possible UN/UNIDO Role;
4, Conclusions.

@ ‘ Conclusions (I)J

{1) By the end of the present century biomass (traditional—f
& modern) may evolve from 77to some 25% of the world
energy matrix;

(2) Although the precise figures will depend on future
technologies for the different energy sources &
carrlers, the short-term market for ethanol &

biodiesel is expected to grow from Z5({2007)to 170

bHllon litres {2015) with 70% ethanol 8 30% biodiesel;

{3) Blofuels, which are mostly locally consumedl
products shall become major intl commeodities {but w/
trade still concentrated within traditional trade blocks);

-
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32

Conclusions (il)

@

@

Conclusions (ill)

{4} Since sustainable production & use of biofuels are
finked to the reduction of carbon emissions & to
adequate management of arable land, their promotion
may be linked to: (I} mitigation of climate change; &
{17} reduction of social & economic disparities;

{5} The potential for sustainable & financially feasible
production & distribution of biofuels will depend on
technology advancement & productivity growth,

driven preferably by the private sector but guided by
the public sector players to establish the enabling

conditions for the market to become a reality;

-

{8) Technology advancement & productivity growth
depend on investments in three areas of an economy: (i)
R&D; (i) Education; & (iii} Infrastructure;

{7) But the final utilization of these three sources of l
public goods is defined by the ability of the public
sector to create a pro-productivity business
environment;

{8) Public sector players are, therefore, expectad to
create the required conditions for the biofuels market
to become glokal through the establishment of proper

policies, which can be summarized in five groups;

=

33

34

@) |conclusions (IV)|

9}
1) Allocation policies (R&D; Education & Infrastructure);

2) Stabilization policies (minimize macroeconomic shocks);
3) Re-distribution policies (development of kuman resources};
4) Micro-policies (suppress market distortions);

§) Demand policies (consolidate consumption);

{10) The UN/UNIDO can cooperate with national public
sector players by transferring the knowledge required
for designing & implementing the above-mentioned sets

of policles, which, in fact should be continuousty
revizsed & adjusted in order to converge to the final
objective;

=

&8

—
Conclusions (V) \

{11) In addition, the UN/UNIDO can assist the national |
public sector players in the planning &
implementation of their energy strategies oriented
towards a strict menitoring of their “Energy Matrices”

with focus in fwe areas;

{12) ...a radical improvement of Energy Efficiency
{EE) of their most critical energy systems & sectors {in
terms of consumption), & the sustainable use of energy

resources [through the promotion of Renewable
Energy (RE) including biofuels).

35
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Thank you

Sergio MIRANDA-da-CRUZ
Director, Agro-indusirfes and
Sectoral Support Branch
UNIDO
S.Miranda-da-Cruz@unide.org
www.uniido.org
Phone: D0-43-1-26026-3386/5109
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SESSION 1-2:

BIOFUELS REGULATORY FRAMEWORKS GLOBAL OUTLOOK

Wang Zhongying
Center for Renewable Energy Development, China

This presentation gives an overview of the global market for biofuels and then deals
with development goals, national regulatory frameworks, emerging challenges that
biofuel development is facing, and a snapshot of experiences that selected countries
have so far had.

The world production of both ethanol (38 billion liters) and biodiesel (6 billion liters)
increased in 2006 compared with 2005 (33 and 4 billion liters respectively) and annual
biofuel production in 2006 made up about 3% of the 1,500 bhillion liters of gasoline
consumed globally. The biodiesel industry was able to double its production capacity
in 2006, predominantly in the US and Europe. Significant expansion of the ethanol
industry took place in the US and the EU in 2005. In 2005 the five top ethanol
producers were Brazil, the US, China, the EU and India, and the top five in biodiesel
were Germany, France, the US, Italy and Austria. New investment in ethanol production
facilities succeeded in reaching US$2 billion in 2006, with mare than 45 plants under
construction in the US and Canada and a major program starting in Brazil that should
be able to increase output by 50% hy 2009. The investment value of new ethanol
production facilities under construction or announced through 2008 is more than US$6
billion in Brazil, Canada, France and the US.

in Brazil, ethanol provided 41% of all motor vehicle (non-diesel) fuel consumed in 2005,
Ethanol was blended with 30% of all gasoline sold in the US with 15% of it coming from
corn, The ethanol production goal in the US for 2012 is 7.5 hillion gallons. In the US,
one third of transportation fuel over the next 25 years could come from biofuels, There,
“corn is king”, although constraints such as the necessity to produce animal feed and
sweeteners limit the most optimistic maximum estimates of 15 billion gallons. The
future in the US is definitely in the more enviroanmentally friendly ceilulose. inthe EU,
biodiesel from 20% of the rapeseed crop was used to provide 1% of the transportation
fuel used in 2005. In the EU, biodiesel has the potential to provide 20-25% of the total
needs. China hopes to be producing 2 million tons of ethanol and 0.2 million tons
of biodiesel annually by 2010, and 10 million tons and 2 million tons respectively by
2020.

Regulatory mandates or targets for blending biofuels have been enacted in at least
30 states and provinces and 8 countries worldwide, most being 10 to 15% for ethanol
and 2 to 5% for biodiesel. There are E5 in Canada and Australia, E3 in Japan, Es to
E10 in the US, and E10 in China and Thailand. In Thailand, there are six ethanol plants
using sugar (4) and cassava (2) with production targets of 1 million liters/day in 2006
and 3 million liters/day by 2011. There is also E25 in Brazil. Besides the blending
ratio, the regulations and policies usually deal with such matters as tax incentives and
product standards to encourage production and use. Fuel tax exemptions exist in at
least eight EU countries and tax credit for ethanol ($0.51/gallon) and biodiesel ($1.00/
gallon) producers in the US. In China, subsidies are available for ethanol production
and product standards are in place for both ethanol and biodiesel.
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While policy and regulatory frameworks encourage biofuels development, there are
issues which need to be properly addressed, including the enhancement of biofuels
conversion efficiency, the use of new feedstocks in conjunction with development of
new technologies, competition for land and water resources, aquifer depletion and soil
erosion, preservation of bio-diversity, and impacts on poor populations (e.g. food price
hikes).

(wzhying@public.bta.net.cn)
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Global Market Overv:ew

» Production of ethanol was 38 billion liters in 2006, up from 33
biltion liters in 2005

= Production of biodiesel was 6 billion liters in 2006, up from 4
billion liters in 2005

v Together, annual biofuels production compares to about 3% of
the 1,500 billion liters of gasoline consumed globally
Fthanol provided 41% of all (non-diesel) motor vehicle fuel

. consumed in Brazil in 2005
Ethano! was being blended with 30% of all gasoline sold in the
United States

Source: Exc Martinot, Ranewables Giobatl Status Report 2006 Update
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e Global market overview
o Development goals for biofuels
a Major regulations and policies
o Major challenges for biofuels development
- Experiences

+ Conclusions
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Global Market Overv ew g
{(continued) :

» New investment in ethanol production facilities could reach $2 |
billion in 2006, with more than 45 plants under construction in
the U.8. and Canada and a major program starting in Brazil that
could increase output by 50% by 2009

* The investment value of new ethanol production facilities under
construction or announced through 2008 is more than $6 billion
in Brazil, Canada, France, and the UJ.S.

- Ethanol industry expanded significantly in U.S. and Europe in
2005

« Biodiesel industry could double production capacity in 2006,

mostly in 11.S. and Europe
_§

Center for Renewable Energy Development (CRED) of ERI, NDRC |

l Center for Renewable Energy Development (CRED) of ERI, NDRC ]
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(cont I n ued) Top Five Bio Ethancl Producers Top Five Biodisst Producera (2005)

» Brazil: Ethanol has 40% share of light fuels market in 2005 oo 2,500
= USA: Ethanol has 2% share of light fuels market using 15% of i ool

com production in 2005 | 18800 7 T 2000 i
= USA; Potential for 1/3 of transportation fuel in 25 years i ::::: : : £ 1500 ]
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- EU: Potential for 20-25% of transportation fuel use E 6000 | 1] 500 | ]
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Development goals

biofuels

= EU: Biofuel targets
» 2% for 2005 (1.4%)
« 5.75% for 2010

= EU biomass production potential (Mtoe)
« 2010: 186-189
= 2020: 215-239
» 2030: 243-316

Source: EU Biomass Action Plan

|
o
|

! ]

Development 9 ATs Fopr
biofuels

s JS: Ethanol
= 2006: 4 billion gallons (4.2 billion gallons in 2005)
= 2012: 7.5 billion gallons

= Com is king
= Most optimistic estimates: 15 billion gallons maximum (10% of current fuel
demand)
* Constrained by demand for comn in other markets (animal feed, sweeteners)
* Poor energy balance and carbon benefits
= The future is cellulosic
Potentiat for 30 biltion gallons from prairie grasses
~ Additional opportunities from trees, ag residues, garbage
~ Better energy balance & carbon reductions, fewer impacts from farming

i Center for Renewable Energy Development (CRED) of ERI, NDRC l

| Center for Renewable Energy Development (CRED) of ERI, NDRC ]
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Development Trend :
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biofuel
s China
* 2010
= Bio-ethanol: 2 million tons
* Bio-diesel: 200,000 tons
« 2020
o Bio-ethanol: 10 million tons
r Bio-diesel: 2 million tons

[ Source: Renwwabls Fusts Astotistion
l Center for Renewable Energy Development {CRED) of ERI, NDRE-]

bt

Center for Renewable Energy Development (CRED} of ERI, NDRC

D) manessRsenaues l

oo WA ER SR PL

Major regulatlons and
policies by world

= Blending biofuels with gasoline and diesel
» Tax incentives
» Govermment purchasing poficies, market creation
» Biofuel compatible infrastructures and technologies
s R&D for crop research, technology development, feedstock handling
Education and outreach
Reduction of subsidies where counterproductive
¢ Reduce investment risk of advanced production facilities
Reduction of market supports in tandem with market development
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) Major regulatlons and '
policies by world (continued)

* In 2005-2008, several countries dramatically stepped up biofuels
targets and mandates.
* Mandates for blending bicfuels into vehicle fuels have been enacted in
at ieast 30 states/provinces and 8 countries worldwide. Most are 10-
15% for ethanol and 2-5% for biodiesel.
» Fuel tax exemptions exist in at least 8 EU countries, most enacted
during 2005-20086, including France, Germany, Greecs, Ireiand, Italy,
Spain, Sweden, UK. Most are 100% tax exemptions.
Tax credit for ethanol and biodiese! producers in the US (~12-15
centsiliter),
Brazil has been the world feader in promoting biofuels. Alt gasoline
must be blended with ethanol and gas stations sell both pure ethanol
! and ethanol blends.
l -

¢ Center for Renewable Energy Development (CRED) of ER], NDRC j

E Center for Renewable Energy Development (CRED) of ERI, NDRC
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Major regulatlons and

policies by world (COI‘ltlhll&d) policies hy countries
= Low-level blends of ethanol and gasoline in gasoline vehicles - EU
= E5 in Canada and Ausuralia

+ Fuel fax exemplions
- Biofuels obligations
+ A system of certificates
= The minimum sustainability standards
» Amendments to the “biodiesel standard®
* The vehicle market
a Encourage public procurement of clean vehicles

« E3inJapan
» E57-Eidinthe US.
+ Et0 in China, Thailand
« E25 in Brazil
= Low-level blends of biodiesel and diesel in diesel vehicles
~ B2-B20 in different couniries

- E0-E85 in Flexible-fuel vehicles (FFVs) + Developing a iegislative proposal
Bio-hydrogen in Fuel cell vehicles with bio-hydrogen i Cross-cutting issues

= Afiscal support for biofuel development -+ The energy crop scheme

s An organization for implementing national strategies H = The wasta framewark lxgislation

Te establish national biomass action plans for Member Statas

I3
[ Center for Renewable Energy Development (CRED) of ERI, NDRC ] | Center for Renewable Energy Development (CRED) of ERI, NDRC_l

Tax Exemptlons for B:ofaTls Major regulatlons and pollcles

- 4
in EU-25 in 2005 by countries (continued) :
Reduced tax No tax ¢
Austria v ) o S
 Gzech v + Federal renewable fuel standard (RFS)
F'al"” ’ — * $0.51/gallon incentive for ethanol
inlant R ch ici . .
i —_= » $1.00/gallon incentive for biodiesel
Gemany v
Hungary ETBE planned + (Oxygenate mandate
ttaly v » E85 filling stations
Poland i s State RFS and incentives
Porlugai ptanned . .
ot = + Cellulosic policy
1 Bpain v ’ Extra credits in RFS
?Iovakia planned i ~ $150 million ¢commercialization granis
United Kingdom v ' e lmpiemenung R&D
Souroa: Nabonal renorts of member stats govemments 2005
l Center for Renewable Energy Development (CRED) of ERJ, NDRC I i Center for Renewable Energy Development (CRED) of ERI, NDRC__[

Major regulations and pollc es Major challenges for
by countries (continued) biofuels development
» China

» Conversion efficiencies and use of new
feedstocks; technology development

Competition for land and water resources
Aquifer depletion and soil erosion

= Loss of biological diversity {e.g. tropical rain
forests)

! * Resource utilization to drive up food prices
| « impacts on poor poputations

« E10 in 9 provinces
« Subsides (around US$160/ton for ethanol)
« Standards on bio-ethanol product

+ Standard for bio-diesel product

f Center for Renowable Energy Development (CRED) of ERI, NDRC I ! Center for Renewable Energy Development {CRED) of ERI, NDRCJ
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The Role of Biofuels Affected by the Amount
Land Available and the Amount of Qil Used

Conntry | Lamd Area 10 km? [ Population. MillienArabik: Land. $i# Aamb¥ l,andpumlpupn,u_lu,mu||mnam:‘. A
km 1y
Usa 9,160 9% 1,752 5492 00
China 4,326 1,306 1436 ERIL 6.3
Japan 374 127 3% .36 56
* | Germany M9 X2 118 144 27
Indi 1573 1,680 1617 1.50 23
Canada 5,093 37 431 1409 72
Brarit BA43T ika SRR ERT) pA
i France 545 &0 183 3.05 21
{[meuk, 241 0 5 o5 17
Spain. 9 ) 130 325 1.5
] Thailand 51 65 150 231 [X)
i Austrelis 7617 20 4% 14,95 [X) |
3 [[Pakistan ™ 162 216 1.3 04 F
Sweden 410 9 7 300 94 A

% Experiences

= The success story of USA
+ Tax incentives and investment driving market
= Ethanol capacity increased 2.6 billion liters in 2005
+ Investment in 2005 new ethanol plants was 1 billion USD

* New investment in 2006 likely to be 2.6 billion USD for plants to be
constructed by end of 2008

In 2005 there were 95 operating plants with production capacity of
16.4 billion liters/year

+ In 2006 about 44 plants were being constructed or expandec

Source: Eric Marlingl, Renewables Global Status Report 2008 Update

Center for Renewable Energy Development (CRED) of ERI, NDRC" |

S EXrMREEALERe TR
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: Expenences(conhnued)

= The success story of Brazil

Worid's leading ethanol producer for several years

In 2005 tota! of 300 operating plants with 80 added in

2005 .

New national plan to increase sugar cane production by

40% by 2009 and increase ethanol production by 5

bitlion liters per year

+ New investment to exceed 3 billion USD in new plants
through 2008

»

Source: Eric Martinot, Renewabies Global Status Reporl 2006 Update

E Center for Renewable Energy Development {CRED) of ERI, NDRC
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Expenences(conﬁnued)

= Progress in India

= India is largest producer of sugar in the world and is fith largest
producer of ethanol primarnily from sugar
In 2005/6 India produced 2.2 billion liters of alcohol mainly for
industrial use and spirits

In 2005/6 India produced 200 million liters of ethano! for E5
biending with gasoline (mandated since 2003)

+ Gurrently experimenting with E10

= In 2006 about 120 distilkeries producing ethancl for transportation
fuel and about 300 total cperating plants for all alcohol production
(3.2 billior liters capacity for alcohal)

+ Emerging biodiesel production based on Jatropha

-

Source: USDA Foreign Agricultural Service

f Center for Renewable Energy Pevelopment (CRED) of ERI, NDRC I

CIRED maareinise

UnEE -rﬁﬁnwrsml

Expeﬂences(conhnued)

= Progress in Thailand

+ One of fastest growing markets in Asia

+ Goal is to replace MTBE in gasoline, use E10

+ Tax exemption for ethano) production and income tax
' waiver for inveslors first eight years

* Production base of six plants using sugar (4) and
3 cassava (2) with production targets of 1 million liters/day
2006 and 3 million liters/day by 2011

i
i

Source: Press release Novozymes, September 25, 2006

t Center for Renewable Energy Development ({CRED) of ERI, NDRC ]

[P el o cd a1t
CRED e e

i Expenences(conhnued)

= The success story of Europe:
+ World's leading regional producer of biodiasel
* « Biodiesel production quadrupled between 200¢ and 2005; B0% increase
from 2004 to 2005
+ Mid-2006 EU had cperating capacity of 6 billicn liters per year
EU proposed target of 8% by 2015
Bigfuels tax exemption in France, Germany, Greeca, Iretand, Italy, Spain,
Sweden and UK and others (previous slide)

New blending mandates in Germany, B4.4 and E2 in 2005 and Italy, 1%
ethanol and biodiesel blending

.

.

Source: Eric Martinot, Renewables Global Status Repert 2006 Updata

{

i g
E Center for Renewable Energy Development (CRED} of ERI, NDRC i

| Center for Renewable Energy Development (CRED) of ERI, NDRC i
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Expenences (contlnued)

e The success stories of France, Germany, Spain
and Sweden:

« A fiscal support for biofuels guaranteed for a long term

= Tax exemption
*+ France: for a limited votume of bicfuels
* Germany: a full tax exemption for unlimited volumes of bipfuels

An organization for implementing the strategies of
the introduction of biofuels
» France and Germany: Agriculture sector

GER] T By e
o CRED LARERITE
=

™ e . e = = AR EFERD L
: Expenences (continued)

= Malta, the UK and the Netherlands:

+ A modest tax exemption: cost-effective biofules
* Encourage tc make use of waste oil
» Start a biofuel market at minimal costs

* The presence or creation of an end-user market
for biofuels
* Petrol company involve
« Car manufacture involve

] Center for Renewable Energy Development (CRED) of ERI, NDRC I

[ Center for Renewable Energy Development (CRED) of ERI, NDRC _]

£} esuuainneasn I
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: Concluswns :

Biofuels currently about 3% of world gasoline

transportation fuel use (2005)

Ethanal production doubled between 2000 and 2005

* = Biodiesel production growth in 2005 was about 60% (due

i to EU}

Ethanol and biodiesel have potential to supply up to 25-

30% of transportation fuels in several high oil use regions

and 100% of transportation fuels in several developing

countries

+ New technologies, e.g. conversion of ligno-cellulosic
feedstocks to ethanol, to capture full potential of bicfuels

s Potential for damage to environment and food supplies

must be avoided during ramp up in biofuels development

] Center for Renewable Energy Development (CRED) of ERI, NDRC I

A ——
a

A CREDy trasesnmaon J
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Conclusmns (contmued)

= Biofuels development should be done with consideration
of:
* no effect on domestic food production for domestic use,
* no increase in pressure on farmland and forest biodiversity;
* no increase in environmental pressure on soil and water resources;
= no plowing of previously unplowed permanent grasslard,
a shift towards more environmendally friendly farming, with soma
l areas set aside as ecological stepping stones;
E

» the rate of biomass extraction from forests adapted to local soit
nutrient balance and erosian risks.,

To establish the related regulations for protecting the world

sustainable development in the same time with

encouraging biofuel development.

| Center for Renewable Energy Development (CRED) of ER), NDRC
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SESSION 1-3:

BIOFUELS QPPORTUNITIES AND CHALLENGES: DEVELOPING COUNTRY PERSPECTIVE

Mariano 5. Salazar
Department of Energy, the Philippines

This presentation focuses on the policy framework of the Philippines for biofuels, an
emerging industry which | believe will be a competitive force on the international market
in coming years, and on the opportunities and challenges associated with if.

The government has developed the Philippine Energy Plan to address its energy
sector goals to ensure a more sufficient, stable, secure, accessible and reasonably
priced energy supply and to pursue cleaner and efficient energy utilization. Aggressive
development of renewable energy through the use of biomass is part of the five-point
reform package contained in the Plan and geared toward energy independence.

The Biofuels Bill was signed on january 12, 2007 to become the Republic Act 9367
(RA 9367) or the Biofuels Act of 2006. lts main objectives are to reduce dependence
on imported oil, increase economic activity and boost employment in rural areas,
improve energy efficiency and contribute to improving air quality. It mandates the use
of biodiesel and bioethanol blended fuels. Three months after the Act had become
effective, it became mandatory to blend 1% locally sourced biodiesel (B1), and two
years afterwards, 5% locally sourced bioethanol (Es) will be compulsory. With B1 and
E5, we expect displacement of 78 million liters of fossil diesel or a foreign exchange
saving of US$50 million in 2007 and 255 million liters of gasoline ar US$184 million in
2008 respectively.

The blends may be increased ta B2 in two years and to E1o in four years if determined
feasible. These minimum blend requirements apply to the whole transport sector,
including marine and rail transport. The power and industrial sectors are also covered.
The entire program is comprehensive and is going to run for 5 years. In May 2007, the
Implementing Rules and Regulations (IRR) of Republic Act 9367 were published.

The Act also offers incentives. Among them are tax savings, including VAT exemption,
exemption from wastewater charges, zero specific tax on local or imported hiofuels
components and government financial assistance. These are without prejudice to
enjoying applicable incentives and benefits under other existing laws and regulations,
which include income tax holidays (ITH), additional deductions for taxable income for
labour expenses, duty exemption on imported capital equipment and so forth.

The initial focus is on coconut oil and sugarcane as the main feedstocks for biodiesel
and bioethanol respectively. However, development of other feedstocks has bheen
under way including jatropha, cassava and sweet sorghum. To meet the Eg target,
some 64,000 ha of land is required if it is sugarcane based, and so for this purpose the
Sugar Regulatory Administration (SRA) has identified about 65,000 ha for conversion
from sugar to bioethanol. More than enough refinery capacity is currently available for
meeting the B1target and superfluous capacity exported.

There are challenges that biofuels face. The cost of biofuels is higher than that of

petroleum fuels. Thus it is necessary to reduce the production cost by, for example,
constructing facilities where other high-value products can also be produced, as in the

International Conference on Biofuels
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coconut industry, or incorporating co-generation capabilities to cover in-house energy
requirements. Deforestation and excessive use of pesticides or loss of biodiversity
have to be prevented. In this connection, new technologies have to be developed to
improve crop yieid and biofuel production. Qur program also attempts to address the
displacement of food crops for biodiesel, and to this end, jatropha, which grows in
marginal lands not suitable for food production, and crop wastes or grass are being
looked at.

In concluding my presentation, | wish to express our hopes for the development of
a South-South dialogue and cooperation with other developing countries towards a
regional biofuels plan.

(msalazar@doe.gov.hh)
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The Government of lhe
Philippine Republic  Aglin

BIOFUEL OPPORTUNITIES and
CHALLENGES: DEVELOPING
COUNTRY PERSPECTIVE

Marianc S. Salazar
Undersecretary
Philippine Department of Energy

international Conference on Biofuels
Juty 5-6, 2007
Putra World Trade Center, Malaysia

The Government of the
thppmz- Republic @ B

ENERG\? INDERPENDENCE Al

> Increase reserves of indigenous fossil fuels

> Aggressively develop renewable energy
potential

' -- E > Increase use of alternative fuels

» Form strategic alliance with other countries

» Strengthen and enhance energy efficiency

_ and conservation program

The Biofue!s Bill
signed into taw on Jan 12, 2007 as RA%367

» Objectives

™~ i,  Toreduce the Philippine’s dependence on imported oil

ii. Toincrease the economic activity in the country and boost
employment

fit. Toimprove energy efficiency

iv. To contribute in improving air quality

¥ Mandates minimum blend into all diesel and
gasoline fuels for as follows:
. 1% biodiesel within 3 months from effectivity of the Act
i, 5% hioethanot within 2 years from effectivity of the Act

» Future increase in mandatory blends to be
determined by the Biofuels Board

International Conference on Biofuels
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MACRO-ECONOMIC

“PHILIPPINE ENERGY PLAN
FRAMEWORK

ENERGY SECTOR GOALS

GOALS o
* Ensure more sufficlent,

Economic growth
Poverty alleviation
Market-based Industry

stable, secure, accessible &
reasonably priced energy
supply

* Pursue cleaner & efficlent
ehergy utilization & cleaner

energy technology applications

* Cultivate strong partnership &
collaboration with key
partnors & stakeholders

- Empowsr and balance the
interest of the energy publics

FILLIPPINE
mu" u«mm PLAN

Philippine Biofuels Policy Framework

> measure to help address energy security
(especially in light of oil supply security
concerns and the impact of oi{ price increases)

> basic policy framework

> public policy to establish mandatory market and
standards to jumpstart private sector investments in
production and infrastructure support facilities

» establish policy framework and support facilities to
ensure security of feedstock supply and investments in
supply infrastructure

" Biofuels Program Targets

» Target per major feedstock

» 5% - 10% ethanol blend with gasoline for
vehicles by 201

» 1% - 2% CME blend with diesel fuel for
vehicles in 2010

» viability studr for jatropha curcas potential
as a biodiese
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e
' Pursuing Biofuels Use in Various Fronts

A ) The Biofuels Act of 2006 mandates the use of
Biofuels in the:

1. Transport sector

2. Power or industrial Fuel Sector - tests were
conducted
% DOST's Romblon CME tested at Tablas NPC Diesef Plant
=~ Establishing separate standards for industrial use

* Renewable Energy Bill is expected to encourage use of
renewable energy to power generation systems

B) Alternative fuel for cooking - innovative stoves
being developed locally that can use biomass
residues, biogas, coal briquettes, plant oil or used
cooking oil

Timeline of implementation

3 5% bincthanod
President Signs Hiofucls Phase Crdt MTHE y
Lew = Jan. 12, 2007 1% biodiesel |
1% biodigsel = Feb. §, 1069 19% Diceranol i

Feb. v, 2011

[ — My 6. 2007
/_\\ Feh. V. 2007
IRR pwirlication ~
My 23, 3T

Elferinicy — ENS Diofvels
Feb 0. 3007 Someardds, bsard l
Pubii

Sih Month

*

I'ifth Year

Elrst Month l Twa yenrs Four Years

Blends can st be decreatsed

18R Efectivity t
- sune 8, 2007 H

Third Mjwil

11

e e bk it A ha 8 marh e e b cram eatad TV,

e g

Incentives under the Biofuels
Law

¥ Financiat Assistance - Government financial institutions K
accord high priority to extend financing in activities involving
production, storage, handling and transport of biofuel and
biofuel feedstock including the blending of biofuels with -
petroteum, as certified by DOE

oo

Potential Fuel Displacement

Diesel Displacernent FOREX Savings
Biend (mitifon titers) {mitlion USS)
1% 78 {w0n 50
Nationwide 2% 173 {2010y 110
| 2% 209 {2015) 133
* Bigethanel
Blend Gasoline Displacement. FOREX Savings
(miltion liters) {mittion USS)
5% 255 (2008} 184
565 (2010} 406
10%
721 (015} 519
Assumptions:
Diassl price: P32Mter. Gasoline price :P36/iter
Exchangs rate: P50/$

National Biofuels Program .

e T LUV ae e gy

incentives under the Biofuels Law

e

» Specific Tax on local or imported hiofuels component per kiter
of volume shall be zero. Gasoline and diesel fuel component
shall remain subject to the prevaiting specific tax rates

| ® Value Added Tax- Sale of raw materiak used in the production
of biofuels shall be exempted from VAT

> Water Effluents - all water effluents, such as but not limited

to distitlery slops from the production of biofuels used as liquid
' fertitizer and for other agricultural purposes are considered
“reuse” and therefore exempt from wastewater charges under
Section 13 of R.A. No. 9275, Phil. Clean Water Act

Incontives for Blofuels Projocts

¥ The production and utilization of biofueis is
an activity covered by the Investment
Priority Plan being an atternative fuel for
the transport sector and a major component
of the “Alternative Fuels Program” of the
DOE. - source, 80I
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incentives for Blofusis Projects

Under ED 226

» Income tax holiday

% New registered pioneer firms : 6 years from operations

> New registered non-pioneer firms: 4 years from commercial
operations

» Expanding firm: 3 years from commercial operations or
expansion

> Notes: Pioneer firms - biofuel projects with investments of
over P1billion

» Non-pioneer firms- biofuels projects with investments
below #1 biltion

» Additional deductions from taxable income for tabor
expense

incentives for Blofuols Projocts

Under RA 7196 or the PEZA Law:

» ITH or exemption from corporate income tax for 4 yrs

¥ After the ITH period, option to pay 5% tax on gross income, in
liew of all national and local taxes

» Exemption from duties and taxes on imported capital
equipment, spare parts, supplies and raw materials

¥ Domestic sates allownce equivalent to 30% of totat sales

» Exemption from wharfage dues and export taxes, imposts and
fees

» Dther incentives under EO 226, as may be determined by PEZA
Board

Under RA 9337 or R-VAT Law:
> Zero percent (0%) Rate for Ethanol and CME

Bioethanol Program
Activities needed for 5% -10% gasoline blend by 2010

Required Policy Action
»Biofuels Act signed on 12 Jan 2007

supply Infrastructure
¥ Bioethanol production capacity
i, required production capacity: 25 plants of 30 million lis/yr
capacity each

Bioethanaol Addi Plants
sena | o | et | o et | e i
miilion #. (Inv Regt} 9 "
E5 9
268 K 17%
Leyr1-2) | (USS 260 M) 63,810
E10 9
(¥r 3) ?65 (USS 260 M) 135, 000 35%
E10 7
7 43%
Loy | ss200my || 170487
Hotes: 1/ A v e yleld fmp ks {rg v additlonal area planted ta sugarcans

e e bt AT a1 syt e ey

incontives for Bisfusls Projects

Under EQ 226
{ > Duty-exemption on imported capital equipment,
spare parts and accessories
t » Exemption from contractor’s tax, whether national or
local
¥ Tax credit for taxes and duties paid on supplies, raw
materials and semi-manufactured products used in
the manufacture, processing or production of its
export products
> Exemption from wharfage dues and any export tax,
duty impost and fee-for non traditionat export
products by registered enterprise

| Bioethanol Program
Actions completed/ongoing

Policy Action/Program Activities

. | » Technical, econamic & pricing study on production and use

> Promulgation of standards and accreditation procedures (ongoing)
¥ Multi-sectorfinter-agency linkages
Supply Infrastructure
% Bioethanol imports (encouraged by reduction in tariffs)
% Blending facilities/distribution netwark: use of existing
downstream ¢il industry infrastructure
= voluntary E10 blend availabte at pump since Aug 2005
» E10 available in all 104 Seacil stations nationwide and in 4 Flying ¥
and 31 Shed stations in Metro Manfia

Technology
* Laboratory and engine testing
#  Availability of flexi-fuel vehickes
« incentives: reduction in tariffs via EQ
« investments: Ford Philippines FFY plant online by 2008

Bioethanol Program
Activities n for 5% -10% gasoline blend by 2010
ii. Bioethanol capacity

+ 794 million liters per year potential bicethanol producers;
( 30 million- liter NDC-Bronzeoak plant operational by end
2008 )

| »  Petron committed to purchase 500,000 liters/day of
capacity from Bronzeoak

« Conversion of existing sugarmills will take 6-8 mos;
greenfield facilities to take 18- 24 mos
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Bioethano! Program
Activi or 5% -1 asoline blend 010

|
j)» Blending facilities and distribution network: reliance on existing
downstrearn oil industry facilities

» Supply of feedstock, with initial focus on sugar-based ethanol

- For expansion: SRA surveyed areas totaling 194,596 hectares.
¢ tndependent firms surveyed areas totaling 102,000 hectares

* Areas for conversion {100% shift from sugar to ethanol) as
dedicated ethanoi districts totaling 65,519 hectares

Total Existing Plantation Hectarage

Feedstock Area Feedstock | Bioethanol | Production | Equivalent
Type Planted Yietld Yield | Cost (Php)/| Cost of
thectares) | (thousand [n_ﬁlil‘on MT Gioethanol
metric tons) [ iters) feedstock (Php}
Sugarcane* | 389,421 23,981 1636 1300-1400 | 33.52-35.93 |"
Com** 2,442,000 5,254 2102 6940-7500 | 39.72-41.76 |
Cassava 205,755 1,641 95 3000-3500 | 40.62-43.62
Sweet Under na
15orghum study

Bureau of Agricultural Statisiics - DA Sugar Regulmiory administralion = SRA 1 #2002 data for sugar cane
% 2005 data for em
-t Productivity assumptions:
Sugarcanc; | ha, = 60 MT , | MT = 70 liters Ethanol
Corn: IMT = 400 liters Ethanol
Cagsavar | MT = 120 liters/ biocthang!

Biodiesel Program

ompleted and ongoing actjvities

i Policy Action/Program Initiatives
> Passage of the Biofuels Act of 2006

» Technical, economic & pricing study on production & use

» Standards promuigation in May 2003

> Accreditation procedures in place

> ML 55 mandated use of 1% CME by Volume in the diesel
requirements of government vehicles in Feb 2004

» LGUs, particularly, Baguio, Isabela, and Davao, fssued a
resolution encouraging the use of CME by all its motorists.

Technology
> Laboratory and engine testing
= Numerous studies conducted

22

‘ Supply Infrastructure

|
i
i
f

Bioethanol Program
Activities needed for 5% -10% gasoline blend by 2010

Technology
» technology compatibility and further engine testing
¥ capacity buitding far vehicle maintenance and repair

Development of other bloethanol feedstock
(e.g.,cassava, sweet sorghum)
¥ research and development for compatible technology
# promulgation of standards
> supply chain and feasibitity
% additional land area required

IEC and Market Development
% Tri-media campaign, consultations, seminars

Biodiesel Program

> Two possible bio-diesel feedstock

> Coco-Biodiesel or Coco Methyl Ester (CME):
1% to 2% CME blend with diesel fuel for vehictes by 2010

> Jatropha Methyl Ester {JME): Targets to be set
after viability and pilot study

> CME is commercially available while JME is
in its pilot testing stage

Biodiesel Program

e n ing activities

BIODIESEL PRODUCTION CAPACITY
imiltlion lterstyear)

Accredited Blodiesel Producers

»  CME biodiesel supply available ~ Chemrezinc. 75.00
locally Senbel Fine Chemicals Inc. 72.00

» Refinery capacity already :““""W‘ Phiippines 0,30
meets B1 req’ts; excess reyvonne Milling Services 15.60
capacity expol'ted at the Galden Aslan Oil International, Inc.  30.00
moment “Ht. Holly Caco 400

> Blending facilities/ distribution o 80.00
Sub-Total 256.90

network: will use existing
downstreamn oil industry
infrastructure

Pre-blended 1% CME or B1

Note: * = provisional Gccreditation

Bindlesel Producers for Accreditation

available in dispensing pumps Atson 24.00
Lion Chemical Corp. 6.00
Sub-Total 30,00
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25

? Biodiesel Program

Activities needed for 1% - 2% diesel blend by 2010

Required Policy Action
>  Biofuels Act signed on 12 Jan 2007

Supply Infrastructure

> Biodiesel supply available locally

»  Existing downstream oil industry infrastructure may be used as
blending facitities/distribution network

Supply of Feedstock

Blodiese!
Requirament
{mlltien
illynar}

Year Blend

2007 1% 78
2009 2% 168
2010 2% 173
2015 2% 208
| CHALLENGES AND OPPORTUNITIES

(;‘Construct Biofuel
production facilities
with cogeneration
capability for plant’s
in-house energy
requirements

¥ Biofuel facilities that
can produce cther
high value products

» Cost of biofuels higher
than petroleum fuels

¥ Increased biofuel »
production may (ead
to deforestation,
excessive use of

Develop new
technologies to
improve crop yield and

pesticides/ fertilizers, biofuel praduction

loss of diversity
CHALLENGES AND OPPORTUNITIES
» Biofuel crops » Accelerate

development of other
biofuel feedstocks
such as crop wastes,
grass or municipal
waste

displacing food crops
in productive lands,
hence, compromising
food security

30

Biodiesel Program

Activities needed for Higher Biodiesel Blends by 2010

Technology
¥ technology compatibility and further engine testing
» capacity building for vehicle mainterance and repair

Development of other possible feedstock (e.g.,jatropha)
research and development for compatible technology
promulgation of standards

supply chain and feasibility

additional land area required

YOV WY

IEC and Market Development
» multi-media campaign, consultations, seminars

CHALLENGES ~ AND

OPPORTUNITIES

Car manufacturers
shoutd produce cars
that can use pure or
blended biofuels

> Limited availability of ||>
biofuel-ready vehicles

» Develop biofuel
feedstocks such as
Jatropha that grows in
marginal lands not
suitable for food
production

» Bicfuel crops
displacing food crops
in productive lands,
hence, compromising
food security

The Government of the
Philippire Republic grtk

Thank You
and
Mabuhay!

international Conference on Biofuels
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SESSION 1-4:

PRODUCT QUALITY & STANDARD SPECIFICATIONS OF BIOFUELS:
ISSUES AND DEVELOPMENT

Candace Vona
Hart Energy Consulting, USA

Hart Energy Consulting’s International Fuel Quality Center (IFQC) is a provider of market
and regulatory data and analyses on both conventional and alternative fuel qualities
to organizations all over the world, while the IFQC’s Global Biofuels Center (GBC) acts
as a central, non-biased source of verified information on the rapidly growing biofuels
industry.

Energy security is the number one driver to facilitate growth of global biofuels, followed
by supply and sustainability pressures on fossil fuels. Biofuels are not really a threat to
the fossil fuel industry but a synergistic opportunity for both sectors to work together
to meet the growing demand for transportation. Alternative fuels accounted for only
4% of world transportation fuel demand in 2005, with ethanol comprising 23% and
biodiesel 4%.

It is vital that a quality standard be set that guarantees the protection of equipment
and engines in which the fuel will operate. A standard is necessary to establish regional
and global trade in biofuels and so-called “first generation” biodiesel in particular, but
should not preclude potential new sources of low-cost feedstocks. This presentation
analysesand presents experience from around the globe of establishing and maintaining
a suitable biofuels quality standard.

The quality of biofuels produced depends on the feedstock available and used, e.g.
sovya for biodiesel and corn for ethanol production in North America. Sugar cane is used
to produce ethanol in Brazil. In both Asia and Brazil there are many types of feedstocks
for the production of biodiesel. Current blending limits for biofuels are indicated by
country on the slides. Ten percent blending is usual with ethanol (E10}, while biodiesel
limits vary considerably, from two percent (B2) to B1oo in some cases.

In the U.S. it has been found that at least half the biodiesel samples on the market were
not meeting the basic standard in place, which demonstrates that to have a standard
is one thing, but it is also essential to have a fuel quality monitoring system in place to
make sure that the standard is actually met.

The EU introduced the biodiesel standard EN14214, which was very thoroughly
developed on the basis of the primary feedstock in Europe, rapeseed, but precludes
the use of several other potential feedstocks. An ethanol standard known as EN15376
is in the pipeline. In the U.S., biofuel standards are set by the American Society of
Testing and Materials (ASTM} and it is essentially not mandatory to follow the standard.
However, it is mandatory to follow the federal standard for the finished gasoline and
diesel blends.

Asia is not a one-policy region for conventional fuels and certainly not for biofuels.
However, conventional fuel guality mainly follows European standards and biodiesel
quality has followed a similar path. The 15 member countries at the 2™ East Asia
Summit in the Philippines signed the “Cebu Declaration on East Asian Energy Security,”

International Conference on Biofuels
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working towards harmonization of standards and free trade in biofuels. There are other
initiatives underway to discuss a harmonized standard, led by the Asia Pacific Ecanomic
Cooperation (APEC) Biofuels Taskforce and the tri-partite discussions between Brazil,
Europe and the U.S.

Essentially, Brazil is leading the way in creating a global biofuels market, starting with
ethanol. Brazil is also calling for harmonization of ethanol specifications, bringing
about such benefits as growth in the international market, turning fuel ethanol into
an energy commodity, easier quality assurance, product certification and traceability
standardization, as well as wider product acceptance. There is also the “second
generation” biofuels debate, which will have some effect on the standards already in
place.

in conclusion, performance-based standards are necessary to ensure that biofuels are
fit for vehicles, compatible with fossil fuels and can be handled in existing distribution
systems.

(info@ifgcbiofuels.org)
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Product Quality & Standard Specification
of Biofuels: Issues and Develfopment

Candace Vona
Executive Director, Middle East & Asia
International Fuel Quality Center (IFQC)
Global Biofuels Center

cvona@ifgc.org

JHART] snerey consuLy

Presentation Overview

« About the GBC

« Drivers and Feedstocks

« Global Overview of Biofuel Standards and Blending
Limits

» Technical Issues Affecting Quality

» Overview of EU, US and Asian Biofuel Standards

» Quality Issues and Future Developments

« Conclusion

v, Biyanized by MPCE
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Who Are We ?

MNewsletters
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What is the Global Biofuels Center?

+ Provides global data, analysis and reports covering the following topics:
— Production and consumption of biofuels
- Existing and planned production facilities and capacities
- Fiscal policy and incentives
- wehicle technology developments as related to biofuels
- Bicfuels legislative and regulatory policy
- Emerging technologies
- Biofuel quality specifications and regulations.

« Consultants serve as a resource, facilitator, networker for our members

+ Provides a neutral forum to discuss current issues through members-
only Briefings, Webinars and other forums

¢ NOT an advocacy group! We do not take positions but strive to present
the best information avaiiable on the global biofuels market!
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Global Biofuels Center
Membership
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IFQC & Global Biofuels Center:
Membership and Coverage Global!

[J Countries with IFQC and GBC Members

2007 Intewautnal Bahuek Cortertnce. Oganyed oy LIPGH
Fuats umpar Wi, July 5 %
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Common Drivers Facilitating
Growth of Global Biofuels

Biofuels v. World
Transportation Fuel Demand

Warldwide Transpartation
Fuel Demand {2005}

Energy securlty =#1

Povenly reductlon & rurst job creatlon #2
National secusity

Climate change

Air quaiity ltnprovement

MTEE & Lond switch oul; ociana
enhancement

Biodiesal

0 Globat Energy Demand to grow, coiintries alike 4%
40% by 2020 = supply & « Blofuels can generally bo used in the
SUStalncﬂb""Y pressurest existing Nguid fuel infrasteucture ETBE

- led

7 Rehning ,,:'f::,w,:;t",'l;’mmnim . Conventional vehiclas easity adapted G“";'“" o
recard Righ prices f'or biofuel use in mast cases 58%

* More petroleum uee Jeads to increased
GHG amisslons

> €02 impact on Climate Change

»  Carbon Credit Teading Qppadunities for
bicfusls

Souree: Hart's World Refining erd Fuals Servics, 2006

2007 Iowmaticna! Brotuets Contorence, Omaniad iy MPOE
Kuala Lumpar, LAiayses, iy 540

2007 1Wenaintrial Biolusts Contérsnce. Orgalized Ly HFOB
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Common Biofuels Feedstocks

E=Ethanal, B=Biodiese!

Countries With Biofuel Standards
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Current Ethanol Blending Limits for
Conventional Gasoline

Current Biodiesel Blending Limits

B100 for
biending

voi‘/(rﬁln 11-24 val% max
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70 volt mox
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Technical Issues Affecting Quality
Examples Abound Globally!

2 Sampling in the U.S. found at 1
least half of biodiesel samples |
out of spec for the basic

4 Must enable vehides to meet

4 Permeation issues related o ethanol
+ Ethyl suifate issue related to ethanol
++ Corrosion & acid value

+ Injector fouling

2007 In:emaion s B
Al Lunipun RS,

ence, Qugansad by MPOR
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EU Biodiesel Standard

» CEN Task Force worked on a Biodiesel
specification - EN 14214: 2003 {FAME)
- methyl ester based on knowledge of existing cils,
mainly rapeseed, sunflower
- involved experts from Auto, Oil, Agricultural industries
- fuef can be used at 100% in adapted vehicles, or as a
blend component in conventional diesel fuel
v'Used up to 5 vol %(B5) in EN590 diese! fuel
vUsed up to 20 vol% (B20) & 30 vol% (B20) in
captive fleet
vUsed as & finished fuel 100 vol% (B100) in
Germany for adapted vehicles

ey Grayawd by P08 [ITART] exeroy consuLang

EU Bioethanol Standard Progress

« CEN Taskforce working on £European ethanol standard
since 2004, now practically finished:
- known as pr EN 15376
- involves experts frota Auto, Qil, Agriculturat industries
specifies ethanot as a blending component at up to 5 vol%
- many new measurement standards developed
takes into account specific requirements of ethanol distribution
and use in Europe:
~ low water content
¥ range of non-harmful denaturants

v level of impurities that will not harm exhaust gas
treatment systems when used at up to 5%
- Draft Standard to be released Summer 2007

2007 Imsermauosal Bofels Corforence, Oigan-ced by MPOE. TF s D
s Lo 350 3y 55 ’ (HART] enercy consuLTNG

Future Trends for EU Biofuels Standards

= Engine technology is being driven to high levels of
sophistication due to:
- customer expectations for drivability power, low maintenance
- reduced fuel consumption / CO2 (130 mg CO2/km by 2012)
- increasingly severe exhaust emissions regulations (Euro 5 & 6)
- more space for vehicle occupants / less space for engines
- down-sizing engines
« The Auto Oil Programs have shown that engines are
sensitive to fuel quelity. So engine progress must be
matched by progress in fuel quality to adapt fuels to
engine needs.
« The presence of biological components add an extra set
of fuel characteristics that may compromise good engine
drivability and durability.

it Coniarence, Organ e by MPOB

v 45 JIAKRT, ENERGY CONSULTING

US Biofuel Standards

« The American Society for Testing and Materials (ASTM) sets
standards for
— Denatured fuel ethanol (ASTM D 4806-06a}
- Biodiesel (ASTM™ D 6751-06b)
s E85: seasonally adjusted to ensure proper starting and performance
in different geographic locations
— California sets its tem spegifications. for ESS
= No approved B100 specifications; generally not recommended by
manufacturers for use in existing engines
» ASTM D 6751 is the specification for biodiesel fuel blendstock
{B10G0) for blending up to 20 vol%
» The Defense Energy Support Center {DESC) already had its own
B100 spedifications prior to the adoption of ASTM D 6751

— Difference between DESC speaﬁmuunsandm D 6751 is that DESC requires
blend compenents to meet for both the diesel fued under

separate specifications
ASTM D 975 and D 6751, as well as to adhere to DESC's blending procedures

Coriganeie Qrgas 160ty HEOR.
. July 56

j}._—l_lf'lf ENERGY CONSULTINGS

Asian Biofuel Standards

+ Diverse, not a “one-policy” region

+ Conventional fuel quality mainty follows EN standards; biofuel
quality also similar path

= Japan: JAMA/MET] findings that neither ASTM nor CEN biodiesel
standards are acceptable standards for Japan because of oxidation
stability, corrgsion and adid value

» Promoting biofuels through international and regianal cooperation:

1 ?sz‘:;ab-sl;adﬂc Economic Cooperation {APEC) Blofuels Taskforce
- To camy out two prajects in 2007;
v %gn@ for the of Biodiesel
v Establish ~Alternative Transport Fuels Policy Options for APEC Economves™
2. 2nd East Asia Suimnmit {Philippines, January 2007)
-~ 15 member courtries signed the "Cebu Dexdaration on East Asian Energy
Security”
- Waorking toward harmonization of standards and free trade in biofuels

in the APEC

Coplereres (iganed by WHPOE
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Comparison of Biodiesel Specifications
ANADA A A o PR
CANJCGSB-1.520-2005 (1}  EN 14714:2003 (1) Voluntary PHS 2020:2003 {1, ASTM D 675106k {1)
Type A-LS { Type BLS (2} $15/ $500
2005 2003 March 2007 Harch 2004 2008
40 51 51 42 47
: 98.5 (2} %5 - -
500 hi) 10 500 157500 {2}
- 860 - 500 £80 - 800 - -
| Vescosity il $0°C, oSt min-max 13-38/17-41(3 35-50 35-50 20-45 18-40
Flagh pairt, *C, min 404 120 120 00 1230
CCR, 100%. wi%, max ~ - - Gos 0.05
0%, Wi, max &0 a3 0.3 - -
Water and sediment, voi%, max 0.05 - - o.05 005
Wiiaf, ppm, max . 503 500 - -
Ash, Wik, max o.01 002 G0z 0.02 (3) 0.0213)
Totai contamination, pprm ~ 24 24 - -
Copper cornasion (3 at H0MC). max No. 1 Cass 1 Cilass 1 Class 3 No. 3
Atid valus, Ing KOHig, max 0 0.5 05 0.5 05
Mathanei wit, max - 4.2 4z - -
| Monogiyearides, wit, max 5 08 o8 - -
Dighycenides. wi%, max - 02 0.2 - -
Trigiycendes with, max - 0.2 9.2 - -
Fram ghyoendes. wi%, max - .02 9.02 002 {2 Q.02
Total glyeering, wi®, max - 0.25 025 0.24 () 0.24
Linoleic acii methyl esthet, wi%. max - 12 12 - -
Polyursaturated mathyt sethar. wit%, max 1 1
ladine number, max - 120 120 -
Phosphorus. ppm, max 10 1o W 19
Alkak, (Na+h, B, Max 3 ] b
Metais, [C&+hg). ppm, max - 5 5 - 5
Distilation TQQ, *C. min-max 280 / 380 max - - 350 max 380 hax
Coid Filter Plugging Point, CFPP, "C, max - +5 10 44 (3} {1 - -
Oxidation stavility at t10°C, hawr, (iin - (3 {1} - 3
Sodium & potassium, £pM. max - - N N 5
Cloud Point *C - ﬂ - Repoft Report (43
More stringent than the others!

Kuata Lumpur, Malaysia. July 5-8

2007 international Biofuels Conference, Organized by MPQS
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Comparison of Fuel Ethanol Specifications

ANO BRA A DIA [)
alphabetica ANP Reguiation| GB 18350:200% {1) 15 15464:2004 {1) ASTM D £808-06c (1){2)
Fuel Ethanol Type Anhydrous {1} Anhydrous / Hydrated {1) Denaturated sthano!
Year of implermentation Jun. 2002 April 2001 2004 Current 2008 i
Ethanol, vol.%, min 2.3 $2.1 99.5 928/958 . 521
Water, voi%, max - 0.8 {2) 03/85 1(3)
Density al 20°C, kgfrr? . Max 791.5 789 . 792 T8 790/ 808.4 - i
Fiash point, *C, max - - - +12 - |
Refraciive Index, R2°, min - - - 1.3818 1 1.2630 -
Gum, selvant washad, mg/100ml, max - 5 - - 5.0 ]
Chicrida, mg/ ([ppm), max - 32 - - 40732
Copper content, mgA (ppm}, max 0.07 G.0R (2 0.1 - 01 1
Methanel, vot.%, max - 0.5 13¥ 0.002 0.5
Acatic Acid, g, $00% EtGH, max 0.03 0.058 0.03 0.0025 (2} 0.007 ¢ 0.056 1
Aldehydes, g/, 100% EtOH, max - 0.06 0.0025 (2} -
Amyl Aisohof, gf, 100% EtOH, max - - - 005 - |
Nen-volatila matter, g/100ml, max - 0.005 £.005 0.01 -
Color, APHA, max - - - 5(2) - |
Denaturant, vol¥% min-max 3.0(5) 1.86 - 476 (3) {4} - 1.98- 476 (4)
Suttur, pprn, max - - - - 30 |
Einctrical Conductivity, $35/m, max 500 - 300 - -
Appearance B Ciear & Bright Chear & Bright Ciear without particies Clear & Eright {
pH - 8.5-80(4) (5) - 65-90

More stringent than the others!
/HARE ENERGY CONSULTIN

2007 international Biofuels Conference, Organized by MPOB
Kuala Lumpur, Malaysia, July 5-6
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Bioethanol Quality Issues RVP and Ethanol Content in Gasoline
Positive Negative / Concerns
v'Higher 02 | v Increased volatility (RVP): evaporative emissions GASOLINE-ETHANOL MIXTURES
content impact @
(better ¥ Water content increased .
:ﬂ??{‘)‘\i‘r’" corrosion of components .
i i ¥ e
emissions) water separation, engine damage § P { )
. ¥ Higher solvency: materials compatibility and @ u
v Octane permeability S \‘_)(‘\
" P x
boaster ¥ Residual acidity g » <
¥ External Contamination >
v Valve deposits/ additive compatibility (EB3} T
¥ Sulfates (fuel metering systems, cause filter ETHANOL CONTENT [% YA}
plugging and injector fouling)

2007 g1 sampns! Fgre e Orgarzod by MEOR

2007 kelgmnancanl Bighels Conterence, Diganazet hy MPOE TN 5 ETEY T
custatum s, r o [HART; eneraY consuLTING v L tagsa THART, ENERGY CONSULTING
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Biodiesel Quality issues Standards Conclusions:

Positive Negative / Concerns + Ensure “fit for purpose” performance -
v Lubricity v Increases nitrogen oxides emissions + One standard or separate for low & high blends (eg. E85)?
v Cetane ¥ Higher solvency: Problem of materials compatibility + No discrimination of feedstock without technical reason
and permeability . Enablg: designing new vehicle technolegies to meet
¥ Physical state of biediesel component depends on tod_ay s and t.omorrm.N § emissions
feedstock: Rapeseed : liquid @ 0°C - Palm oll: solid @ - Reliable quality requirements
0°C, iodine levels (rapeseed: 110-115, soja 125-140mg) « Differing manufacturing and distribution, vehicle mix and

equipment
+ Stable reference materials
+ Effects on lubricants; use of additives
» Simple and harmonized test methods. Test methods

vCloud point and cold flow: impact on CFPP and
additive performance (cold weather conditions)
+Oxidation stability: increases deposits in engines

anq in storqge i suitable for all feedstock & reflecting fuel performance

¥'Higher boiling components: potential to enter lubricant » Cloud point and cold flow important for biodiesel

i”s‘e’" _ _ + Improved oxidation stability (test) needed for biodiesel
Ash and other contaminants picked up In + Ash and other contaminants picked up in manufacturing

manufacturing and transport and transport

Qrganzed By FGE

woa, Chnamzed by MROB
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Trend: Global Trade of Biofuels? Trend; “Second-Generation” Biofuels
Brazil Leading the Way... Example: Renewable Diesel
= Driving the creation of a global biofuels market — mainly on . i i i _to-
ethandl, but will include bodiesel as well ‘ 5;3;‘5'&;;‘3"“3”& diesel, green diesel or biomass-to

« Brazilians calling for harmonization of ethanol specifications,

bringing about following benefits: * Tests are showing:

- Key for international market growth > Higher quality diesel fuel: free of sulfur and aromatics,

- Key for turning fuel ethanol into an energy commodity very high cetane

- Easier quality assurance - o > Uses diverse feedstocks, can help avoid “food v. fuel”

— Product certification & traceability standardization > Fits into distribution and logistics infrastructur

- Wider product acceptance OgISUCS Infrastructure
« Also calling for lifting of tax barriers that are #revent]ng » Reduces exhaust and GHG emissions

growth of global trade market, e.g., U.S. tari » No storage issues
* International Bicfuels Forum » First plant being built by Neste Oil/Total in Porvoo, Finland
¢ U.S.-Brazil Partnership: What's it all about? » Accepted as biodiesel in Europe and Brazil, but not the U.S.

ierencs. Dmanze Ly HIPOR: ozt Iy 12POR
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Conclusions: Ensuring Biofuel
Product Quality

Standards are necessary to ensure that biofuels are fit for
purpose for vehicles, fuels and fuel distribution systems!

« Ethanol:
¥ Standards:
- EU standard for higher blend {E85)
- US- Ethyl suifate issue pending before ASTM
» Consumer Confidence:
- Japan: Gaiax incident - fitigation - lack of consumer confidence
- Australia: Lack of consumer confidence
- Brazil: Adulteration
> EU: RVP and pesmeation issues being discussed
« Blodiesel:
» Japanese MET] findings that neither ASTM nor CEN standards are acceptable
standards for Japan because of oxidation stability, corrosion and acdd value.

EU: EN14214 Il)dIHE issue, stability issues reported by refiners, AGQM founded to
* survey quality. New EU EBB systgy b oy Q

+ Global Trading and Standards Harmonization
+ Second Generation Biofuels

{enenos, Organzad by LPOB

5 IHU{T, ENERGY GONSULTIN
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Candace Vona
Executive Director, Middle East & Asis
IFQC & Global Biofuels Center

cvona@ifgc.org
+973.397.46747

Huiming Li

Manager Asla

IFQC & Global Biofuels Center
Bl ystrfins +65.6435.0121
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SESSION 1-5:
BIOETHANOL: THE BRAZILIAN EXPERIENCE

Osvaldo Kawakami
Petrobras Tokyo Office, Japan

Petrobras is an integrated Brazilian energy company operating from upstream to
downstream in the oil and natural gas sectors and has gone into the field of renewable
energy, including bioethanol and biodiesel.

The Brazil Ethanol Program started back in the 19205 when a car was tested to see if it
would operate on fuel containing 10 percent blended ethanol. In 1929 a car was driven
the 500 km from Sao Paulo to Rio de Janeiro without any problems on 100 percent
bioethanol produced commercially in Brazil. Two oil shocks in the 1970s — at a time
when the country was an oil importer — stimulated Brazil’s search for a solution with
alternative fuels that might be available domestically in a country with enough arable
land to cope with growing needs for energy as the country developed. In 1979 Brazil
started to produce the car that could run with 100% ethanol engines (Fiat). Now, Brazil
is the biggest exporter of bioethanol in the world and the second biggest producer of
bioethanol, only after the USA.

Constant technology development led to the launching in 2003 of the Flex Fuel Vehicle
(FFV), which can run on 100% gasoline or 100% bioethanol or any mixed proportion of
the two. Brazilian consumers now have a choice of fuels at the gas station. During the
year from May 2005 to April 2006, one million new FFVs were sold in Brazil and FFVs
accounted for almost 8o percent of the new cars sold in the month of April 2006. Soon,
FFVs will comprise 90% of total car sales in Brazil.

Some people argue that Amazon rain forest is being destroyed as more ethanol is being
produced from sugar cane. | do not believe this to be the case because in fact Brazil's
sugar production is focused on the states of Sao Paulo, Alagoas, Parana, Minas Gerais
and Mato Grosso and not on the Amazon rain forest area, as the slide shows.

Why is sugar cane used so extensively as a feedstock for ethanol? It is simply because
the energy balance is best with it. More specifically, with 1 unit of energy input, sugar
cane grown in Brazil can be converted into ethanol that has 8.3 units of energy. If corn
produced in the USA is converted into ethanol, with 1 unit of energy input, only 1.3 to
1.8 units of energy output results. There is a significant difference in the energy balance
in favor of sugar cane as the feedstock relative to other kinds. Besides, the cost of
producing one liter of ethanol from sugar cane in Brazil is U$0.20, whereas in the USA
and India it is more than US$0.30 and more than US$0.50 in Europe.

Some argue that bioethanol should also be produced in Japan. However, land there
costs 20 times or even mare than land in Brazil. Brazil has about go miilion hectares of
land available to develop new plantations, with low negative impact on the environment
and ecology. It makes more economic sense for Japan to buy bioethanol from Brazil
rather than producing it domestically. Petrobras has been investing in the construction
of pipelines and marine terminals to ensure reliable transportation of bioethanol for
export.

International Conference on Biofuels
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There are countries that are endowed with biomass resources and wish to start
production of bioethanol in a sustainable way, thus reducing dependence on imported
fossil oil. Petrobras possesses experience, knowledge and technology and is open
to transfer technology. Therefore it has been establishing strategic partnerships with
those countries, which include Indonesia, Mozambique, Chile, Colombia, italy, Tanzania,
Angola and others, to help them achieve their wishes.

(osvaldo-kawakami@petrobras-japan.com)
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The Brazilian Experience]

\OS;JALDO KAWAKAMI
. GENERAL MANAGER

PETROBRAS TOKYO OFFICE

TN

Disclaimer

N [ PETROBRAS

The presentation may contain forecasts about future events. Such forecasts
merely reflact the expectations of the Company’s management. Such terms as
"anticipate”, "believe”, "expect”, "forecast”, "intend"”, "plan”, “project”, “seek™,
"should”, along with similar or analogous expressions, are used to identify
such forecasts. These predictions evidently involve risks and uncertainties,
whether foreseen or not by the Company. Therefore, the future results of
operations may differ from current expectations, and readers must not base
their expectations exclusively on the information presented herein. YThe
Company Is not obliged to update the presentation/such forecasts in light of
new information or future developments.

Cautionary Statement for US investors
The United States Securities and Exchange Commission permits oil and gas
companies, in their filings with the SEC, to disclose only proved reserves that
a company has demonstrated by actual production ¢r conclusive formation
tests to be economically and legally producible under existing economic and
operating conditions. We use certain terms in this presentation, such as oil
and gas resources, that the SEC's guldelines strictly prohibit us from
including in filings with the SEC. 2

4

Sustainable Transport Fuel 2007 i pernosnas .

Agenda:
+« PETROBRAS Overview;

+ The Brazilian Ethanol Program;
- Feedstock resources and prospects;

+ Brazil the hub for bioethanol production in
the world;

+ Final Remarks;

6
’ Integrated Energy Company
e

L PETROBRAS
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‘PETROBRAS in the world

Expioration & Produstion { Rafinlag
 Yeacing EDktribution [ Bervica Statians.

Lid PETROBRAS

= proven reserves;
13,7 billion of boe {SPE)

i " oif and gas production:*
2,297 miillion boelday

i
: n 16 Refinerlas with a capacity of
2,237 miflion bpd

= Plpeiines: 30.318 km
v 6,154 gas stations

in Brazil {33% of
rata! market)

7 Gross Revenue ©
_ US$ 96.4 billien

g&\icalsf

= 727 gag stations in
Argentina

" = ethylene Petr
production: 2,4
millien ton/year o 25% of retall market in

! Bolivia and 14% In

Argentina

5 girs saley: 32 millen mYday

*Brazil and abrold

v

i PETROBRAS

« Launched in 2000, the Glohal Compact is the world's largest
voluntary corporate citizenship initiative. It involves upwards
of 3,000 institutions, more than 100 countries and same 50
networks that seek to promote the Pact’s principles nationally,
regionally, and internationally. The Global Compact brings
business together with UN agencies, labor, civil society and
governments to advance universal principles ir: the human
rights, labor standards, environmental protection, and anti-
corruption areas

10

'PETROBRAS AND THE GLOBAL COMPACT
\ L] PETROBRAS

GC Board Members in 2007

Chalr;
H.E. BAN Ki-moon
Talal ABU- GHAZALEH

LIN Secretary-General
Chatrman and CEQ, Talal Abu-Ghazalah
Organization, Egypt

i me_cnam_eg

l
| Members:
Sir Mark MOGDY-STUART

' José Sergic Gabrislli de AZEVEDD

{ Guillerma CAREY

Chairman, Foundation for the Global Compact
Business

Prosident and CEC, Patrobras, Srszll

Senlor Partner, Carey & Allende Abogados, Chile

! CHEN Ying Daputy Director-General, China Enterprise

i Ceonfaderation, Ghina
Suzanne Nora JOHNSON Vice Chairman, Goldman Sachs Group, USA

; Anne LAUVERGEON Chair of the Executive Board, Areva, France

| Ntombifuthi MTOBA Chalr of the Board, Deloitte, South Africa

. B MUTHURAMAN Managing Director, Tata Steei IndiaMads
OEVLISEN Adjunct Profi , G I\ Schaol

Chalr, Lego, Denmark
! Hiroyuki UEMURA President, Mitsul Sumitomo Insurance Co., Japan
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; EVERYTHING STARTED LONG TIME AGO

!!l
?IA

v HTAIAB mmnwm
”"I?'!*ﬂ‘i\‘ﬂlﬂfmﬂfr

International Conference on Biofuels



Sesslon 1-5

13
'Why ethanol became a fuel in Brazil?

[ peTROBRAS

First car operating 100% ethanol (Fiat) ~ 1979 >

1 Brazil was an oil importer

£ The two oil shocks had an enormous impact in the
Brazilian economy

EJ Looking for an alternative and internal solution

EJ Development demands energy consumption

1 Arable lands availability

14
lwl @ PETROBRAS
! FUEL ETHANOL USE IN BRAZE‘“—*“——

|
|

National / Imported
Vehicle E100 or
E20/E25 or FFV

NN o =]

f

| National or Imported Boats
. E20/25

L-:;g PETROBRAS

a 2002 law fixing the addition of 20 min. to 25% max. viv*

{*).in.accord to ethanol avallabilify_]

i PETROBRAS

15 16
Ethaneol use in Brazil GG peTROBAAS 'Ethanol addition into gasoline
© 1830 blending depending of the harvest yield
Fuel Ethanol Program Evolution @ 1879 20% viv addition variable
e Program of = 1980 20% v/v addition continuously
Program  Gasohot and Emission Renewable 7 1982 increase to 22% viv continuously
'?;f:u'::f I(Ezlv::aor:llJ ,'.ﬁiﬁ (St%gtf’r::’z) lg::?::i]g:fs Hydrogen = 1988 reduction to 18% in some regions
‘ ‘ 8 = 1993 blending by law (22% v/v)
m o BE DVircnmentat = 2001 blending between 20 to 24% viv (*)
) — = | ;
70's 80's 80's 00's Future { = 2003 launched flex-fuel-vehicles (FFV)
15
17 18
"Ethanck: Learning Curve £ etnosnas - e sl VeliEes in Brail
More than 400 types of Sugar.Cana wen Good conditions to produce ethanol
== Ethanol Producers and Government are interested
= Consumers want to decide which fuel o use at the gas station
L o nhmmu: r:tr'::nnl prlcas] == Government and Consumers are aware of pollution and

T004) U591 Ol e

'
Treng (Rotterdam Gasoline Pricds)

[ 000 106062 15000 200006 2000 0000
Produgio Acunmsisds. de Elanol (mitm'
==4==Eshaol peces n Brard ==Cr=Roender reguis: geaving oy

" = ead (Roterdsen pasolne: proes) — e £ Tl prices]

Prok: Qoldembe—g: Cosiho: Nastar-and Lucon« Uap-—

. renewabile fuels
= Automobile producers are interest in producing
== FFY vehicle start to sell In April 2002

SOTOYOTA
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'Light Vehicles Sales in Brazil

Lid PETROSRAS |

|

y F 3 % 8 3 8 3§

19

=—Ethanol

j—
\ Ll PETROBRAS .

FLEX FUEL EFFECT

MAY 2005 TO APRIL 2606 : 1 MILLIGN NEW

IMPACT iN NEW DEMAND
FOR ETHANOL:

1,1 BILLION LTS I |

FUTURE (SHORT TERM)....90% OF TOTAL CAR SALES IN BRAZIL
2011 ;1,7 MILLION NEW SALES AND 10,4 MILLION FFV FLEET
0,19 MILLION NEW GASOLINE CAR SALES

TRENDS: 1. NEW ETHANOL SUPPLY WITH NEW INDUSTRIAL UNITS
2. ETHANOL WILL RISE ITS % IN THE TRS MIX FROM 51% TO 60%

2

|
i
|
f
¢
|

}l

23

"2008 F{A Formual 1 World Championship Tochnical Regulation, .

“---——————-——\ m PETROBRAS )

Articles 19.4.5 and 18.5:
ok% | 19:4.5. A minimum of 5.75%(m/m) of the

3 fusl must comprise oxygenatas derives
from biological sources. The
percentage that each componentis
considersd to originate from a
biological source is calculated from the
relative proportion of the molesular
weight contributed by the biologica!
starting materlal.

! 19.4.6. Syntefic hydrocarbons of mixiures
of syntehetic hydrocarbons, which
have been produced from biomass, will
be considered for future inclusion Into
Formula one fuel, provided that a
sultable analytical procedure.

{www._fia.com)

. - ) b& N
The FIA are foliqgffi¥efine lead of the European Union by

introducing a mandatory 5.75% of bioethanol into Formula
One fughThis is the same as the 5.75% of bicethanol
required by the law to introduced into European road

transport fuel by 2010.

The FIA are acting to internalise the externality imposed upon

them by introducing the same percentage of hioethanol into

formufa One fuel 2 years prior to the deadline set by the EU.

~ Feedstock
resources and
rospects
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"INTEGRATED SUGAR & ETHANOL

PRODUCTION
Process Heat &

Bagasse

ELl PETROBRAS .
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v

Prodizion Of8ytar apd ENENY] g sernosnas

Sugar
Production

J
y

Transport,

Julee

A

bt | Cleaning & Crushing

3

Treatment

Sacondary +
Kl

il
3
3

Hydrous A
Ethanol

}

Distillation N

Anhydrous
Ethanol

Dehydratlon

H

Maolasses

Source: UNIgR

= == anhydrous — ‘— NYOOUs —— 1Ol —eresigar

b
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'Sugar cane area in the Brazil

Pantana
Wailands

1.Total Brazilian area ;850 M ha

\ Ll PETROBRAS .

2.Savanah area:24%
*Sugarcana area.0,6%
*Potential area for sugar-
cane expansion:12% of
the total.

Sugarcane

Atiantic
Coast
Forest

28
_‘Feedstock resource and prospects

Bl PETROBAAS

Raw Material Comparison

Raw Material Energy Qutput / Energy Input
VWhaeat 1.2
13-18
Sugar Beet 1.9
Sugar Cane 83
{under Brazifan production conditions)

In the {PCC Intergovernment Panel on Climate Change meeting at Bangcok on

{
|
|
|
| Comn
|
|

7% for agriculture Sugarcens May 04th~06th 2007, It was recognized the advantage of the Sugar Cane over
{50% for soy bean and corn) the corn as raw material for Ethanol production.
35% pasturas Aciual area: 5,5 M ha
55% forests Source:CTC Potential:20 timas Prof. Dr. sala Macedo - UNICANP
29 30
ey -
BT} sucarcane: an EnErGY FACTORY i perRosaas Production Cost by Country ] PETROBRAS
j
= !
_ t
[—* 808 x 10* KCAL i
0.60 T
|—> 208 x 104 KCAL 1‘ 8.50 E E—W —
512 x 107 KCAL i i i E
. = 0.40 :
e, ra— mmeros 2 [
bog 030 :
i 7 ¢
- . i = . P
400 million tons of cane are equivalent to 67 | » }
mitlion tons of oil equivalent, or 29% of the i b i
total primary energy consumed in Brazil, in - do . RN 1 SN L
only 5,5 million ha | Brazil india  China Europe
i 28 g
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31 32
, o . . .
' _ _ i PerRosAas ;@emﬁ of new Regions o2 pernosnas
Adeguaie Solf and CIIMW ‘ N\
Sugar Cane FProduction In Brazil i
»x>inciuding frriigation Systom<s< f Migh Cost
a . ' Low Transportation
; Y E cost of land
;
H
Captlon: ,
@ High I Ecanomic Groups
2 Middle g Interested in production
< iow ¥ ) In fong term :
\ ¥ improper t ‘
i__@;':;i“«_;; . 3 | ) ] 3z
33 34 }
Land use in Brazil "BIOENERGETIC COMPLEX

¥

N ﬁ PETROBRAS

'

} Type Area {Mha)

; Total Country 851

i Native Amazon Forest 370

P Secondary Amazon Forest and Others 180

: Native Forests 5}

! Pasture 197

; Temporary Cultures 59

' Permanenrt Cultures 76
Available tand 263

i
( Available tand with low impact (*) 90
|
¢

Souces: FAC, 2002 and Embrapa(*} 2

N G rerrosras

'~ ~Sugar Cane plantation;
. ° Ethanol Industry;
- Biodiesel Industry;

o Thermoelectric Power
plant;

e i = = e ——— ———_—

o Carbon Credit; y

35
'Petrobras Marine Terminals

L PETROBRAS

36
‘itha DAgua Marine Terminal

N\ Ll PSTROBRAS

Main Production Area in Brazil

%
2%
oy’ 2%/ Marine Terminal
e In Maceio
55,000 dwt

Marine Terminal
LT 5 tha D' Agua
S 7 28 130,000 dwt

" Marine Terminal in

K’ Sho Sebastilo
Marine 300,000 dwi
. . Terminal
¢ [] aid South Region - 89% Production Paranagué
1 worth East Region - 11% Production 40,000 dhwt
Source: Braziien Govammant as
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Eehanal Glohl Iilarist —

B OEIOH L Ers

I PETROBRAS

North and Central /
America
39.6%

Europe
9.5%

i South America As‘:
14,
! 35.1% 4.3%
I
i F.0 Licht 2006
; Ethanol Production Forecast:
! 35.3 Billion Liters {2005) — 77.3 Biflicn Liters {2010)

39 40

. Einansl Leeisis o Ernort [IJ PETROBRAS - Countries with vocation for BIOFUELS @ PETROBRAS

i u ,

32 | New Ethanol Pipeiine %# C

:J (800 km) o

; = ¢ P

'
New Water Way } L
i for Ethanot ¢ -
! Ethanol Export Capacity Y oaen i
8.0 Millions cu.m/ year in 2012 | e CandRr ol ey —
; b L
; Marine Terminal l T Ro-.
! bl el . . \ -
! S Rio de Janeiro | fronCapricernio T y S
B P S
hl ! i - & /
[}
I | e \,_1%-5 . ﬂxfw;}
! ) Marine Terminal ‘ Tx
/ Séao Paulo : @
41 42

. nergy F— = aiip linineslilnsss —
Sustainable E i5j peTROBRAS =ihansllirom subireinatio J]JIIJJ..”'J]J_;\:)_. [Z] PETROBRAS

Today : Sugar cane has the highest energy outputinput ratio

< Raw, Materal Energy,output jenergy, nput

Wheal ( 12 }
o, co, C Com C 13-18 D
Capture Emission 1 C Siugar Beel D4 19 )
{_sugar Gane iunder Brazlan Frodheton Condiions) J{_ & D]
Ethanol Ethanol Tomorrow
Production Use Lignoceiluloses Blomass technology will double ethanol per ha. yield
" R f Motassaes
: :  vields onty 85L
Guersnwee of — | BN I of sthanal,
3 m‘
Ethanol Ethanol 7; :r;nrr: :nnr: of out

meponsini®y Yy Polrcbrag ——————

Cane bagasse
yields 185 L of
athanol

Base caltulation

M

International Conference on Biofuels




Session 1-5

43
StrategilPartersiiis

Ll PETROEBRA

AN
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G f:f'ﬁf: Jf.ﬂgf":lfﬂ,.)_a

R PR P

i PeTROBRAS

Lead substitution in the
Venezueia Gasoline (E0)

incarparation of Brazil Japan
Ethanol no Japao for E3
implementation

CEI‘-:

Contrsl Banrsy Puad

NNPC and Petrobras — May 30%. 2005

—

PETYROBRAS

Central Engrgy Fund and Petrobras — September 045t 2008

AN

Introduction of E10 in Nigéria

with the objective t2 create the

production of ethanel market
from sugar cane.

Introduction of £10 in South
Africa with the objective to create
the Ethanol market.

{45

- A R

—

13

PETROBRAS

N &g rernosRas |-

Introduction of Ethanol in

indonesia and support the bicfuel

initlatives.

Support the implemantation of
kifuel program in Mozambigue.

a5

46
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13

PETROURAS

JBIC

Others important partnerships under
deveiopment as with: Chile — Colombia —
Italia - Tanzania — Angola and others.

\ Ll PETROBRAS

Biofuei project Financing with
Japanese companies

80
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1.Brazil has 90 millions hectares
available to develop

new plantation; —

International Conference on Biofuels

o

Phicus ey Pass muguetes Bouasie



Session 1-5

[Li PETROPRAS |

B 3. We can help
and support the
implementation
of Ethanol
logistic And we
could transfer
the know how;

52 e — - - - - .
5. The development of new
technologies will bi
trend to the produc

53 54

6. Brazil is preparing to attend
7, the world renewable fuels market.

are fully prepared to meet

the,x
needs here presented if iﬁ
Sustainable wa a.%;“gp @‘
contributing‘[é‘g" E

%3
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Thank You!
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SESSION 2 - SURPLY, DEMAND), ECONOMICS AND
SUSTAINABILITY OF BIOFUELS

Session Chairperson

Tan Sri Datuk Dr. Augustine S.H. Ong

President

Malaysian Oil Scientists and Technologies Association,
Malaysia
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SESSION 2-1:

THE FUTURE IMPACT OF BIOFUELS ON WORLD AGRICULTURE

James Fry
LMC International Ltd., UK

The aim of this presentation is to consider the four main respects in which the
development of biofuels has affected the world agricultural economy so far and how it
will affect it in the future:

1. the behaviour of agricultural product prices anrd their links with fuel prices,

2. the competition between food and fuel uses of agricultural products,

3. the implications of alternative biofuel crop choices for land use, and

4. policy dilemmas and inconsistencies.

There is a close relationship between world sugar, Brazilian ethanol and Brent crude
prices, as Brazil has effectively pulled world sugar and fuel markets together. Brazilian
sugar mills switch their production frequently between sugar and ethanol, the effect
being the linking of the two sets of prices. Unlike with sugar, though, a biofuel link has
not yet tied most vegetable oil prices to crude oil prices except for rapeseed oil, which
exhibits the closest link among the vegetable oils. Biodiesel demand is not yet large
enough to influence the entire structure of product prices, but this may be changing.

As far as the food versus fuel split is concerned, the fuel uses of the vegetable oils have
been growing around the world since 1959 more than their food uses. There are as yet
no commodities in which the biofuel share is more than 50%. Rapeseed oil, however,
is approaching a point where one third of its worldwide output is destined for fuel uses
owing to heavy use in Europe. Empirically, a threshold of 10% of world output destined
for biofuel use seems to be the point at which vegetable oil and crude mineral oil prices
start to move closer together, with only sugar and rapeseed oil above this percentage.

Alternative choices of biofuel crops are going to affect the demand for extra land
for biofuels due to differences in yield. If you want to minimize the world’s land
requirements in pursuit of higher blendings, you go for the most efficient crops: sugar
cane for ethanol and oil palm for biodiesel. If a 5% ethanol blend is to be achieved in
2015 by expanding only the area for sugar cane, 14.4 million ha more of global cane
areas will be needed. This is well below the 37 million extra hectares needed to meet
the 5% target if all carbohydrate crops share proportionately in the growth, If a 5%
biodiesel blend is to be achieved in 2015 by focusing solely on oil palm, an extra 10.6
million ha will be needed. This is to be compared with the 47 million ha needed if all the
oil crops share proportionately in the growth. :

There are inconsistencies in government policies regarding biofuels in the major

markets. As an example, the EU’s hostility to palm biodiesel is well known, while it
is perfectly happy to use palm oil in food, and also a lack of concern regarding the
sustainability of its own rapeseed farming, GM foods have to be labelled in the EU but
there are no labelling rules for GM crop-derived biodiesel - a further inconsistency.

Finally, key conclusions; Oil prices are hecoming more closely linked with fuel prices.
This is because of the competition between food and fuel uses of oilseed products.
The dilemma is the difficult choices emerging in land use: should the world focus on
the most productive biofuel crops or consider much larger arable crop area increases
worldwide? Policy is not yet consistent in major markets.

(analysis@Imc.co.uk)
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Blofuels on World
Agrlcult_u re

nternational Ltd, Oxford, UK
i Www:Lme.co.uk .

Lmks Between
Agrlcultural Product
Prices and Fuel Prices

’\/*/ :

Note the Close Relationship Between World
Sugar, Brazilian Ethanol & Brent Crude Prlces
700

600

504

400

“Janl Jan- Jan- Jan- Jan- Jan. Jan- ‘

°1 02 03 04 05 06 07

zil Hydrous Ethanol === Raw Sugar—l /

Poor Fit for Vegetable Oil Pric

H
(=]
=3

(%)
L=
[
auuo} Jad g5

200

Vegetahle Oil Prices; USS per tonne

Jan-04  Jul-04  gan.g5 Jul-05 Jan-D6 Jul-06 Jan-07
== Palm Qil == Rapeseed Gil === PKO === Brent Crude Oil A&

A’

: -The |mpI|cat|ons of alternatlve biofuel
crop ch0|ces fon land-use -

evidence that vegetable and min
have become tied to one anoth r.
| Before doing $o, it is.valuabl
experience of the agricultural product with the
longest history of a- major blofuel programme;
this is sugar.
. ® The experience of the fuel use of ethanol from
~sugar extends all the way back to the mid-
1970s, when Brazil began its cane-based fuel
ethanol programme, Proalcool.

//

Sugar: Brazil Shows How Links Devel p
Between Biofuel and Product Markets.

® Brazil’s sugar and ethanol markets have been -
increasingly liberalised over the past decade.

™ The result has been that Brazal has effectlvely

8
:

* For oils as a whole, biodiesel deman
large enough to influence the entire structure of |
product prices, but this may be changing.

* Our task today is to assess how the boom in
biofuels will affect agriculture, in general, and
the vegetable oil sector in particular. e
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Biofuels are Taking Much of the Growth
in World Vegetable Oil Demand

myn ® There are no commodities — yet - in which the

Com petltlon Betwee n demand for biofuel represents the majority of
total sales {though rapeseed oil is approaching
a paint where one third of its worldwide output

Food and Fuel Uses of is destined for fuel uses).
: : * When one focuses, however, on the food vs.
_ fuel split in the growth in world demand, it is
1 apparent that food is already having to struggle
Ag ricu ltu ral P rOd UCts ‘ to keep pace with the new biofuel outlets for
e vegetable oils.
> .

N

World Qil Demand Growth, 1999-2006 by Use

100%

o

80%

B~

60%

L4

40%

F 20%

Py

Million Tonnes of Qils
Miliion Tonnes of Qils

e ' . ' r 0% :
1999 2000 2001 2002 2003 2004 2005 2006 : 1999 2000 2001 2002 2003 2004 2005 2006
[ Biodissel | | Biodiesel = Other Industrial

UIMOID) JBI0] JO BIBYS POD4
N
Y049 |BjO) 4O 2JEYS POD

=
4

& &

Worid Oil Demand Growth, 1999-2006 by Use ' World Qil Demand Growth, 1999-2006 by Use
100% T

o

w

100%

- 80%

o~
S
.

80%

()
i

—+ 60%

(434
1

- 60%

r

F 40%

[+ ]
1

40%

-
i

- 20%

=y
i

F 20%

Million Tonnes of Oils
Million Tonnes of Oils

HIMOIS |BIO] O BIBYS POOY

YIMOJL) (B1O] 1O 31BYS POOY

o
n

- 0%
1999 2000 2001 2002 2003 2004 2005 2006 1999 2000 2001 2002 2003 2004 2005 2006
[m# Biodiesel S Food MM Other Industrial | {9 Biodiese! Wl Food MM Other Industrial = % Food |

L=
"

F 0%

Vegetable Oil Demand Growth Links Between Qil and Fuel Prices

An increasing share of global demand growth B * We have seen that there is, so far, no close

for vegetable oils has arisen from biodiesel and } relationship between most vegetable oil prices
other industrial end-uses. ‘ and crude mineral oil prices.

These industrial uses include oleochemicals, * In the next few diagrams, we shall investigate
the direct burning of oils, the blending of whether there is any evidence that prices of
vegetable oils in diesel fuel and animal feed. . these two very different forms of oil are starting
(It might be argued that oleochemicals should to move closer to one another.

be treated as a fuel-related demand, since they * We shall also analyse whether thereis a
compete directly with petrochemical products.) threshold level for biofuel demand — as a share

By 2006, food uses of oils accounted for barely of total product demand - above which product
half of the entire growth in world oil demand. & and fuel prices are aligned with one another. &
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Let s Compare Correlations Between. 'r g
. Brent Crude Prices in 2002-{}4 & 2004 0 Ml

in 2002, the prices of t__he_ _
used to make biofuels have
differing correlatlons w1t

" A puzzling featuré
data for 2002-2

e m' the latter penod yet this was
ed -their hlghest levels.

80% 100%

//

4
A':é B

Whereas rapeseed oil prlce
fairly closely linked to energy orices; CF i
- prices are-not, nor are. -the f__q;h_e_r-_oils;

It is interesting that- PKO prices also show few
signs of close links to fossil fuel prices,
despite the importance of oleochemical use.

Bicfuet % of World Demand
; N
=

o
=

In trying to discover a possible threshold,

10% of world output destined for biofuel use

1997 1993 1999 2000 2001 2002 2003 2004 2005 2006 2007 : Seems.to bEthe tlpplnq DOInt‘_ W'th On[v SUqar -
. }-!--Sugar wam Maize === Rapeseed Ol == Soyhean Dil e Palm OiIJ 28 : and rg_peseed oil yet above this pel’CEntaCIE. A

0%

Past Growth in Crop Areas Worldwide
= |t is valuable to remind oneself of the growth in g
the yields and areas of the major food crops in

Alte rnative Biofuel the recent past; therefore, let us examine the

trends over the 15 years from 1991 to 2005.
P ® Addmg togetherthe. mam,carbohydrat crops.

The Implications of

and thus minimising the need for extra land.

Ot Palm Al Qllseeds Cang Maize

World Oilseed Are i FE
. Growth > 3% S "r :
% ) : f 1 b1 £
: . . Sy bl ki b S
o ay N 3 = T
' g " ) %' :uroa WH ) E . i *
fo ®In the next slides, | consider the impact of (a)
g ] sharing the extra areas among all crops, or (b)
' . B . - concentrating on the most productive crops,
. I Oils :

Al
Carbohydrates

.® The base case for this comparison is that of a

standstill in biofuei blending rates after 2005. P
: o S . e

Qilsecids . Carhohydrates
[lYEeId Growth W Area Growih
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Impact on Oilseed Areas of a 5% Biodiesel Blend -

by 2015, if Shared Pro Rata Among All Crops
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Impact on Oil + Carbohydrate Areas if a 5% Biofuel |

Blend by 2015 Shared Pro Rata Among All Crops
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Impact on Sugar Cane Areas if a 5% Ethanol Blend
by 2015 has Growth Based Solely on Sugar Cane
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Areas Needed for 5% Biofuel Blends in 2015

® If a 5% biodiesel blend is met by raising areas in equal :
proportions for all il crops, 93 million hectares of :
extra oilseed land will be needed in 2005-15, on top of
154 million hectares in 2005, _
Without more biodiesel, the extra area needed to meet |
the growth in foed demand would be only haif as
great (47 million hectares).
The total area for carbohydrate crops with a 5%
ethano! biend in 2015 would be 468 million hectares,
as against 463 million in 2005.
However, the carbohydrate crop area would fall 32
mitlion hectares to 431 million in the base case, in
which ethanol blends do not rise after 2005.

Ol Paim is Most Efficient Source of Biodiesel:
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Impact on OH Palm Areas if a 5% Biodiese! Blend by .
2015 has Growth Based Solely on Oil Palm
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[ Impact on Total Crop Areas of AI
Achieving a 5% Biofuel Bl

» If a 5% ethanol blend is m
area under sugar cane; the

i carbohydrate cro

from 19.7 million

* This compares.with.a 2015.cane area of 21.1 million | il | oy
hectares in the base case , i.e;, 14.4 million hectares I nconSI ste n|C||eS
of extra sugar cane laid would be needed to achleve { S i ’ '

a 5% ethanol blend.
. .'I_'hls is well below the 37 million extra hectares

eededto meet a 5% target if alt carbohydrate crops K

hare proportionately in the growth. &

EU Policy Inconsistencies -1 EU Pollcy Inconsustenmes = _
.= The EU and its member states are far.from . . i ® While the EU is getting more hostile-to-palm b;odlese!,- 8
consistent in their policies towards biofuels. ‘ it seems happy to use palm oil in food, as'a TFA-free
.* An example of such inconsistency is their hostility oil to replace rapeseed.oil diverted to biodiesel. i

to the use of palm methyl ester, accusing it of failing = EU tabelling rules for GM foods mean: that neither soy
to meet sustainabil_ity critgzri_a.- P i a _ ola oil |s consumed much as a

iing practlces for
S are now fa:llng

e

* The US blending cre
highly opportun

before making'
‘s Splash and das
S N made in the US itseif and blended locally. _
_Tr_"S ls.because t'he.credlt 1S f_;iven to bIP:n'ders ‘s The velumes of biodiesel imported into the US and of ;
without any restrictions on either the origin of the . B99 (99% biodiesel/1% fossil diesel blends) making
biodiesel that is eligible for the blending credit or . their way to the EU-have both risen rapidly in recent
“its destination after blending. . months, as may be seen in my final diagram. :

has mstead become one of the main potentlally
destablllsmg problems in today’s market.
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‘000 tonnes

Key Conclusions

. Qil prices are becoming more closely linked
with fuel prices

US Biodiesel Imports and Exports

. This is because of the competition between

food and fuel uses of oilseed products

. Difficult choices are emerging in land use:
should the world focus on the most productive
biofuel crops (like oil palm) or consider much
bigger arable crop area increases worldwide?

Jan-04 Jul-04 Jan-05 Jul-05 Jan-866 Jul-06 Jan-07
. Policy is not yet consistent in major markets./-o-
. - &

If you would like a copy of

92

this presentation, please
email me at

Jfry@L.mc.co.uk

Acknowledgements: Thanks to FAQ, IMF, Oil
World, USDA and World Bank for data
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SESSION 2-2:
SUPPLY, DEMAND, ECONOMICS AND SUSTAINABILITY OF BIOFUELS

Amintha Weerawardena
Rabobank International, Malaysia

Rabobank Internationalhas anestablished Food and Agribusiness Researchand Advisory
known as FAR, which is its global knowledge provider. FAR consists of professionals
covering all major food and agribusiness sectors who execute fundamental research in
14 of the world’s major food and agriculture countries.

The biofuels sector is driven by key motives such as energy security consideration to
diversify sources and address volatile crude prices and environmental concerns such
as global warming. Assisting further in the biofuels demand is the support by political
legislation such as the 1992 Common Agriculture Policy (CAP) reform in the EU aimed at
downstream expansion, income generation and rural area development. In promoting
biofuels, many EU countries are providing reduced excise duties for biodiesel and
bioethanol. In addition, the support from the car industry enables biofuels to be
blended with gasoline or cars to be adapted, as well as providing carbon credit trading
opportunities for biofuels.

Rabobank has concluded that the additional world vegetable oit demand by 2010,
campared with 2005, will be 13 million metric tons for food and 18 million metric tons
for biodiesel, to make the total demand 127 million tons per year. As the feedstock for
biodiesel, rapeseed is expected to dominate with a 40-45% share, followed by soybean
with 20-25%, palm oil with 25-30% and other oils with 5-10%. Where will this palm oil
share come from? Malaysia and Indonesia, the key players in this field, are likely to fill
the needs. A SWOT analysis of palm oil reveals that, while it has the highest oil yield per
hectare, it is economically and environmentally suitable. Furthermore there is 8 million
ha of grassland available in Indonesia for expansion of cultivation. Moreover, sourcing
palm oil form this region requires certification to ensure that it is from a sustainable
production source, in order to be eligible for incentives such as tax exemptions and
subsidies when entering foreign markets. This may be considered a weakness, and
in addition threats will come from conversion of primary forests, social conflicts with
indigenous people and competition with production for food.

Jatropha may be an alternative, with global hectarage of, reportedly, 175,000 ha,
which seems unsubstantiated and inclusive of areas in planning stages for the next
ten years. Actual figures for jatropha hectarage would be 10,000 ha in Indonesia and
India, 1,000 ha in Thailand, the Philippines and some parts of China, 1,000 ha in Africa
and 100 ha in Malaysia. Investors’ constraints are lack of confidence in its technology
and management, and its low yield compared to oil palm, though jatropha may be
positioned as a good smallholder crop.

Allthe vegetable oils have beenincreasing in price in recent years but palm oil is actually
no longer much cheaper than soybean or rapeseed and has also risen in price compared
to crude oil. There may be uncertainty as to whether it will be advisable to go into
biodiesel business under oil markets such as these. Global biodiesel production could
reach 24 million metric tons by 2010 and the EU’s share will decrease from 75% in 2005
to 40%. Singapore, Malaysia and Indonesia are poised to be large exporters in Asia,
with Malaysia the world’s number-one palm bhased biodiesel producer. Sustainability
will remain of the utmost importance and the role of governments critical in sustaining
the growth of the industry.
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The world’s population is projected to increase from 6.5 biliion to g billion by 2050 and
world energy demand is expected to double over the next 5o years. World food demand
is also expected to double as the consumption of oils and fats is expected to average at
35kg per capita by 2050 or a volume of 315 miltion metric tons , while individual income
will grow in developing countries as well, signifying greater purchasing power. Under
such conditions, it is clear that global biodiesel initiatives will drive future demand for
vegetable oils. Nevertheless, biofuel from crops will never replace conventional fuel
entirely, renewable fuel can be a higger part of the energy mix.

(amintha.weerawardena@rabobank.com)
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Rabobank in short

Motives & Drivers

COweirview of Oil Crops
Ecanomics of palm bindiesel

Biodiesel — anticipating a big market!
Risk & Sustainabitity
QOuttook

Great variety of motives and support measures
for the bicfuels sector

d

Ratrbrani

|

'
|} internationaf Enengy Agency (IEA) estimates

#50% increase in global demand for oil

over the next 25 yaars

Propellad by growing industralisation of

China. India, Brazil, Indonesia, Mexico,

CIS 8 other emerging markats

[ s

& Enargy security:
W Diversificalion ol energy,sources,
B\ ofatility, of crude prices

AUS$4 triliion in new investments &
infrastructure is needed 1o keep
demanx! out-stripping supply

Eg, Netherlands has exciae
dutigs as fallows.

1)350.8 par litre far
Biotiesel & US$1 4per litre,
for ethanol

1992 Commoan Agricultura Policy (CAP)
reform:
otseed production for non-food
pumeses encouraged on set-eside land
Objeclive:
i) creating positive employment and
domestic suppofis 10 agriculturs and
{armaers {poverty recuction & rural job
creation)
ii) logal production acdvantages

ii) Great willingness among politicians and
society leaders 1o encouraga less

& Garbon Credit Trading
opportunities for biofuels

depandence on lassit uels particularty on
CPEC.
L. ;
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Region with highest potential to export bio-crops
include : é &
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Considerable potential impact on global vegetable
o demand.....
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Add. demand
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Sourcs: Ralictignk snalyais 200T Hapec on FAPRI M own nikdddth
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17

18

SWOT Analysis for PO as bio-crop

& High Speciic oil yield per
hectare

% High calorific value

& Favourable chemical
compesition

& Suilable from both econemic

1 sourced from

production for eligibility for
incentives such as tax
exemptions and subsidies

and envirpnmental aspect
Raw material must be produced
suslainable and should be carbon
neutral.i.e. net result o producing
and burning the fuel shid leave
atmospheric carbon digxide level
vnchanged.

&% Requites certification to ensure it
sustainable

8 midlion ha of fmperate
vriissland o fedane land in
Indonesiu. i fdle lnd

Conversion of primary
Social conflicts

Competition with locat food .JIGC‘UCUOH

19

20

Oiher Qll Crops: Jatropha

-Glgbal Acreage repotted : 175,000ha
-Reported Figures are unsubstantiated and are inclugive of thase
figures in the planning stages for the next ten years,

-Actual numbers of Jatropha hectarage would be as foliows:

d

Rababank

Indonesia and India -10,000ha

Thailand, Philippines and some parts of China -1000ha
Africa-10,000ha

Malaysia- 100ha

-Invastors constrains are lack of confidence in techrology and
manragement as compared to oil patm. Yieid is low. Grows on marsginal
tand. Positicning as a good smaltholder crop,

Palm oil is the most competitive energy crop
for biofuels

1 ton odies:]
to vegetable ciha equivalen

Feedstock Oit vield / ha

Rapeseed EUZ5 1.% 1 0.8%
Sovhkean Oil 0.4 1 2.0¢
Palm Cil 4.0p 1 0.25
Sunflower Oil Q.6p 1 1.6

& Palm oil has the highest oil yields
% Leas land required for the production of 1 tonne of biodiesel from palm oil

21

22

Contents

Rahobank in short

Motives & Drivers

Overview of Oil Crops
Economics of palm biodiesel

Biodiesel — anlicipating a big market!

Risk & Sustainability
Qutlook

&

..sustaining high price levels of vegetable
oils

Rahnbank
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& Quantum leap in palm prices!

Sanurta: Bloomberg

24

Volatility in crude prices create boom & doubt
periods for investors.....

120 5

100 z
Period of hype Period of doubt
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26

25

Eatratnaerk,

Country | 2006 | 2007 | 2008 | 200608 |  Realistic Estimation

Million Metric Tonnes per Annum

Malaysia 015 220 1.80 4.5 2.60
Singapore .15 1i5 0.50 1.80 0.70
Indonesia 0.37 1.20 1.80 3.37 1.50
Total 0.67 4.55 4.10 9,32 4.20

# Expansions plans in Malaysia, Indonesia and Singapore will total agprox 10-12
million tornes of biodiesel production petential

& Malaysia: Poised 10 beceme number one palm based biodiesel producer in the
world

% Singapore: Strategic positioning in the petrochemical and logistics cluster

& Indonssia: Ambitious targets criven by private sectar ihvestments

& Less than half of announced pians will be constructed!li

. i . -
Global biodiesel production could reach >24 million How big is Asia's appetite for Biodiesel?
tonnes by 2010
Raboberk Ratiobank
26
24
22 :m % Singapore, Malaysia and
% f: ] =ROW xﬂ - Indonesia poisad to be large
g 16 o AUS e exparters
51 w Asia E bl Sy
- nEU o | & Philippines and Thailand will
% 8 N 3 el ] | step up domestic production
¥ [:] L w0 -
2l r_._]ﬂ ] | | = R e & Japan, S. Korea and China
o b= _ de noi have sufficient
2005 2010 j’ ‘r‘f f c’} vf; AR faedstock for biodiesel
% EU shara of decreasing 7015 Consomption 2013 Prodkstion production
% Agia and North America to become potentially large producers
% Much uncertainty remains!
Sourca: Rabobank sy, Aptl 2007 Source: Rabobnnk analysiz, kzy 2007
27 28
How much of the planned biodiesei %
projects will materialize? é

Contents .

Rabobank m short

Molives & Drivers

OQverview of Qil Crops

Economics of palm biodiesel
Biodiesel — anticipating a big market!
Risk & Sustainability

Sterelienin &
3 N Cutlaok

& Environmental impact of feedstock
axpansion

& Foad vs. Fuel demands driving up
prices

+ £ lgading the way in daveloping
sustainability criteria

Source: Rabobank / RSFO -
29 30
o , é &
Managing sustainability: A fine balance! . OUTLOOK
h )
& Prassure of NGOs and consumer (;lllmla (’ll‘ & Glabal biodiesel intiatives will drive the demand for vegetable oils
groups Harms
:;:,::::t%“\m”“&mnh' & Role of government is critical in sustaining the growth of the

industry

o Demand of vegetable oils will continue to grow as foed and
biodiesel demand increase

% Growing demand for biadiesel will likely overcome some of the
short-term restrictions on palm oil

31

32

OUTLOOK ' é

& The human race is expected to swell from the prasant

6.5 Bn to 9 Bn by 2060.

& Current utilization:
crugds minaral oil = 85 Mn barreis/day
adible oils and fats = 2.8 Mn barrels/day

& World energy demand to double in next 50 years.

% World food dermand expected to double next 50 years.

& Incomes will grow in developing countries, this means greater
purchasing power.

& O&F consumption expacted to average 35kg per capita by 2050 or
315 mil MT, — double the current consumgtion

RABOBANK LAUNCHED é
SOUTHEAST ASIAN BIODIESEL REPORT

Rabobank

Thursday, 5 July 2007
10.30am at the
Putra World Trade Centre (PWTC)

Pt paened I
Soutisust A

Authar : Ms Cheria Tan

t hBicdiesel crops can never reptace conventional diesel entirely, but
renewable tuel can be a bigger part of the energy mix.
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Thank you

“The financial link in the
global {ood

d
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SESSION 2-3:
BIODIESEL: THE MALAYSIAN INVESTORS’ PERSPECTIVE

U.R. Unnithan
Carotino Sdn Bhd, Malaysia

This presentation deals with the current globat and Malaysian biodiesel scenarios and
endeavors to suggest a way forward. Global energy demand is expected to grow hy
50% by 2030 and the transport sector will remain the main driver for this increase.
Biofuels, accepted to address both the greenhouse gas (GHG) problem and reduction
of dependence on fossil oil, are estimated to constitute only 0.2% of the total sources
of energy by that date, however, and even if there were substitution of 2% of global
diesel, 50% of the total global oils and fats that we have today would be required.

For the next 10 years, first generation biofuels from vegetable oil sources will continue
to be the most practical way of incorporating biofuels as a strategy to achieve the
above goals. The EU, with its progressively growing targets, has taken a leading role in
increasing the mandatory use of biofuel blends to 10% post-2010, rapeseed being the
main feedstock. Increases are, however, built around subsidies.

Among the raw materials available for biodiesel, palm oil has competitive advantages:
its oil yield is 5 to 10 times higher than that of rapeseed or soybean, and it is also less
susceptible to the vagaries of the weather. Its energy output/input ratio is 9.6 compared
to 3 for rapeseed and 2.5 for soybean, and it offers the potential to maximize value
addition of its by-product, neutraceuticals. Different oil feedstocks produce biodiesel
of varying characteristics and its cold filter plugging point (CFPP) of +15°C is a weakness
of palm oil. Nonetheless, MPOB succeeded in developing the technology for -15°C to
-21°C winter grade palm diesel.

The Malaysian initiative to develop palm oil based biodiesel can be traced back to 1982,
when lab-scale R&D was started by the Malaysia Palm Oil Board (MPOB). However, even
in 2002, the objective of the first commercial plant was to extract the more attractive
neutraceuticals rather than PME, which was produced as a mere by-product with less
commercial value except as a feedstock for oleochemicals. Thereafter, the fact that it
had become a promising renewable, clean form of energy initiated a rush for licenses
forinvestment. The government then issued 92 licenses, which added up to as much as
6 miltion tons a year of biodiesel production capacity.

Since June 2006, however, the industry has been facing huge challenges in terms of
negative margins and tariff and non-tariff barriers, and is now at a crucial stage. The
price of crude palm oil (CPO) today stands at RM2,500 per ton relative to RM1,400 a
year ago and most Malaysian plants which purchase CPO at market price and produce
palm biodiesel lose US$120 to $180 per ton. Agricultural subsidies in large markets like
the EU and the US distort the real competitive situation in the globat market. There is
also a sustainability issue where it is alleged that Malaysia’s palm oil is produced at the
expense of forest and wildlife habitats. In fact, forests are not being destroyed at all in
Malaysia, as 63.6% of the forest areas remain intact, which is significantly more than in
some of the developed countries. So far, only 3 plants with a total capacity of about 1
million tons have materialized out of 92 licenses issued.,

Ta sum up the way forward, palm biodiesel needs to establish a global reputation, with
its use in Malaysia mandated to combat GHG emissions and an Asian market created to
reduce dependence on fossil fuel. At the same time, technology and economic aspects
need to be benchmarked to meet the most stringent global specifications and maximize
value addition of the unique, valuable by-products of palm oil.

(dir@carotino.com)
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Biodiesel : The Malaysian
Investors’ Perspective

U.R.Unnithan
Carotino Sdn Bhd

2007 International Conference on Biofuels,
PWTC, Kuala Lumpur
July 5 & 6, 2007

The Global Scenario

® Global Energy demand is expected to
grow by 50% by 2030

e Transport sector would remain the main
driver for increase in energy demand

The Global Scenario

2% of Global Diesc! Fuel Substitution would reguire 50% of
Giobal oils & fats

German Bio-diesel capacity has increased from 65,000 mt in
1995 to 2.35 M mt in 2005 and is currently 4.0 M mt.
Rapeseed Oil is the main feedstock for Bio-diesel in Europe and
Sova Oil is the main feedstock in the US.

EU Directive: Use of Biofuels -2% by 2005 and 5.75% by 2010.
The EU parliament is now working on increasing this to 10%
EU market built around Subsidies

There is a great push in the USA with US$1/gallon tax incentive
Brazil & Argentina have also embarked on an aggressive
Biodiese! program

Malaysia & Indonesia have taken Lhe fead in Asia

Presentation Outline

The Global Scenario
Why Palm Biodiesel?
The MPOB Initiative

Malaysian Bio-diesel Scenario

Palm Bio-Diesel- Challenges, opportunities and Risks

Palm Bio-Diesel- The Way forward

The Global Scenario

Primary Energy %

All Sources 100.0
Traditiona! Bio-Mass 9.0
Large Hydro 5.7
New Renewabies (Elect) 1.2
New Renewables (Heat) 0.7

New Renewables 0.2
{Biofuels)

Global Energy Supply 2004, Source; Eric Marlinol et al{Nov 2005), Renewables 2005 Global
Status Report. Washington DC: Warld watch Institute

U.S Biodiesel Scenario

® Seeing a rapid growth in Biodiesel
consumption —~ from 0.5 Mitlion gallons in
1999 to 75 Million gallons in 2005 and
expected to grow to 650 Million gallons by
2015

e App. US$810 M investment in Biodiesel
plants will be required to match the
demand between 2006 & 2015

Saurce: National Biodiesel Board, USA
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Biodiesel EU-Production/Consumption Why use Palm Biodiesel and
Compared to targets set by the EU Palm Biofuel?

{reduced 1o diesel consumplion only}
&l e Made from renewable rescurces

e Biodegradable

e (an be produced in short amounts of
time
{for example: one growing season)
whereas nonrenewabies, like fossil
fuels, take 40 million years or mote to
be produced.

* Reduces emissions of carbon monoxide |

e 2 R n {CO) by approximately 50% and ,
o a0 '.5 E! 1 PHEE B SEEEN carbon dioxide by 78.45% compared to

ol = ‘ S ' petroleum dieset
1998 1928 0008 2001 2007 74004 7005 7608 2847 088 7004 LAt
e Free of Sulphur

Why Choose Palm for . The Malaysian Initiative

. g 5
Biodiese: Development of MPOB Palm Bio-fuel
e Palm oil is the most

. . h Program
productive oil bearing . _
plant species. : e Idea first conceived and start of lab-

The vietd of Palm Oil scale R&D - 1982

o The yield of Palm Qi o 3 . :

per unit area is 5 and . ¢ MPOB Pilot Plant
10 times higher than ‘ ; built — 1984
rapeseed and soybean
respectively.

MPOB Palm Blodiessl Plat Plomt

+ Palm oil is less
susceptible to the
vagaries of the

Bio-diesel Licensing in Malaysia

_ Date Applied Approved | Capacity,
Current Malaysian Bio-diesel : mt
Scenario July 2007 | >100 92 6,000,000(
‘ potential)
Dec 2004 |3 3 18,000

Dec 2002 |2 2 6,000

Dec 2000 |1 1 3,000

Currently about 1,000,000 mt/yr capacity set up
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Bio-diesel Experience

o First MPOB Technology based pilot plant built
in 2002- primarily for Neutraceutical
extraction. Palm Methyl Ester was a by-
product then!!!

» Stabilized pilot piant and started commercial
production by August 2002(3,000 TPA)

Carotino PME Pilet Plant

The World’s First Integrated
Paim Biodiesel Plant.

MPOB together with Carotino
commercialized The World's
First Integrated Palm Bicdiesel
Plant by June 2006.

YAB Prime Minister Dato” Seri
Abdullah Haji Ahmad Badawi
officially opened the Plant cn
Aug 15, 2006

Bulk Shipments started in Aug
2006

This plant has now becn
expanded to 180,000 TPA.

30,000 TPA Winter Grade PME Plant

e Winter grade plant
successfully
commissioned in July
2006

e Commercial shipments
started in Nov/Dec 2006

® This is the worid’s first
such facility

MPOBICarotino 10,000 TPA
Winter-grade PME Plant

The MPOB initiative

e MPOB awarded licenses to build 3 x
60,000 mt/yr Palm Bicdiesel Plants in
December 2005

& Carotino, Golden Hope and FIMA selected
to build the 3 plants

e Construction of the first plant at Pasir
Gudang, Johor started in December 2005
and was completed by May 2006

Winter-grade Paim Diesel Technology

¢ MPOB developed technology for
-15°C to -21°C CFPP palm diesel.

e Inputs from Pilot Trials proved to be
crucial for large scale plant optimization

Regular & Winter Grade PME
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Commercial Winter Grade Palm
Biodiesel

Palm Biodiesel-Technological
Challenges
1.Technological Challenge

» Meeting Stringent EN14214/ASTM D
6751 Specs

e High CFPP
e Technology Risks-cheaper and better
technologies

Paim Biodiesel-Marketing
Challenges

2. Market Risks

e Fluctuating Crude Oil & CPO prices

e Cheaper sources of raw material- Jatropha
e Change in Specification

e Overcapacity-dumping of Prices

e Raw material availability

¢ Foreign Exchange Risk

Change in market conditions

¢ In June 2006, CPO was RM 1400/MT and Crude
Qil US$78 per barrel. Profitability around US$60-
100/MT of PME

e In July 2007, CPO is » RM 2500/mt and Crude
Oil is around US$71 per barret

» The US$/RM Exchange was 3.8 in June 2006
and it is around 3.45 in July 2007

¢ Overall impact has been very negative on
profitability of the Palm Biodiesel business. In
the current market conditions PME producers
will lose US$120-180/MT

Technology Opportunities

e Raise the bar on quality even further

e Higher oxidative stability of Palm Bio-
diesel to be capitalized

® Winter Grade Technology to be harnessed
for global reach

e Improve manufacturing efficiencies
through innovation

COMPETITIVE PRICES OF RBD
PALM OLEIN & PETROLEUM

—_ L FIN PRI JERVRN PO

900 1000 1100 1200 13060 1400 150G 1600 1700 1800 1900 2000
RED Palm Olein ( RM/ionne)
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Palm Biodiesel- Marketing
opportunities

o Take advantage of Palm’s competitiveness
as the highest yielding oil crop by
leveraging on vertical integration

e Differentiate through Branding and value
addition

e Develop tailor made new applications to
extend usage from traditional uses

¢ Develop a local market to avoid Forex
exposure

Palm Biodiesel-Environmental
challenges

¢ Issue of Sustainability

e Negative image for
Palm Bio-diesel- ;
alleged destruction of gemd
rain forests

e Food vs. Fuel debate

The concept of the Planted
Forest

& Rain forests are not being destroyed for oil palm
cultivation at the expense of wildlife habitats

» Some 64% of forest, including some of the
oldest virgin rain forests remain intact

e Together with agricultural tree cover( Oil Paim &
rubber)- 83% of Malaysia's land mass is green

& 4.05 miffion ha out of a total of 6.2 million ha
used for food and economic crops is Oil Palm

26

Sustaining the Earth

Qil Palm vs Other Major Qil Crops
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Soybean Sunflower Rapeseed Oil Palm

Source: Malaysian Palmy Oil Council. Oil Palm .. Tree ol Lile. 2000

Palm Bio-diesel-Environmental
Opportunities
e Present the facts on Malaysian Forest
management

e Popularize the facts on Malaysian Oil Palm
Piantations as a planted forest
e Increase domestic usage of Palm Bio-

diesel to justify our role in reducing GHG
emissions

Forest Areas in Selected Countries

% Forest Total Forest Total Land Area
Area Area (mil ha) (mil ha)

283 15.55 55.0%
66,9 27.53 41.16
317 11.08 349
63.6 20.39
UK 11.8 285 24.09
Brazil A 835,56
Argentina pasXivy

P58
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Energy Balance for Palm,
Soybean & Rapeseed Oils

Oll peim in tha moal efficiant crop,with the higheat energy output:input ratio
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Political Opportunities

» [deal environment for Malaysia to take a lead in
Asia in implementing mandatory Biodiesel usage

» If no Govt. support is provided, many of the new
Biodiesel ventures will go under. This will not
augur well for FDI in Malaysia.

» Malaysia needs to consider establishing
guidelines along the US/EU medel.

» Establish Malaysia as a center of excelfence for
Palm Bio-diesel application

# Collaborative efforts in Asia to improve Energy
Security just like the EU and US initiative

THANK YOU

P

alm Biodiesel-Political Challenges

Can EU subsidies for Bio-diesel b sustainable?

German Govt, has already imposed from Aug 2006 €0.1/litre tax on
B 100 and €0.15 on 8D blends

Increase in tax on BD 100 by £0.09/jitre cvery year unlit the tax
reaches the fult €0.45/litre Imposed on petroleum diesel has already
heen imposed.

A second round of tax increase on biodiesel is due 1o be imposed in
Jan 2008(Reuters, July 4, 2007)

55% of German Biodieset capadity is currently idle. Sales of B100 in
the B100 market have almost totally stopped in Germany.(Reuters,
July 4, 20073.RME industry already ™ Fears Death in Stages”.

Tariff/Non Tariff Barmiers on Palm Diesel to protect domestic
markets in EU & USA?

USA imposes 4.6% import duty on Malaysian PME whereas
Indonesian PME is duty free.

B899 exports from USA seriously affecting both PME & RME
producers.

Severat new restrictions being planned based on sustainability
issues.

Palm Biodiesel-The Way Forward

» Establish a global reputation for palm bio-
diesel by mandating its use in Malaysia and
establishing commitment to combat GHG
emissions

» Benchmark technology and economical
aspects of Biodiesel production with latest
developments in the field around the world.

& Meet the most stringent Global Specification
for Bio-diesel and improve on it.

o Maximize value addition of by products-
Carotenes, Vitamin E and Crude Glycerine

¢ Create an Asian market to reduce
dependence on fossil fuel

108 International Conference on Biofuels



Session 2-4

SESSION 2-4:
GLOBAL METHANOL AND BIODIESEL - LINKED FOR BETTER OR WORSE

Mark Berggren
Methanol Market Services Asia, Singapore

An unprecedented fly-up in methanol prices occurred in late 2006 and early 2007,
partly due to the increasing use of methanol for non-traditional fuel applications.
Many biodiesel players are rightly concerned about the stability of methanol prices as
a result. This presentation reviews global markets for methanol and focuses on the
Asian region, giving the Methanol Market Services Asia (MMSA) outlook and rationale
on these matters. MMSA, which is based in Singapore, is independent and has many
years of consulting experience for clients with an interest in methanol.

The fates of the methanol and biodiesel markets are intertwined in many ways, with a
large amount of methanol production capacity increasing in China and Southeast Asia,
which will be reliant on the development of new sources of methanol demand such as
biodiesel. Methanol supply is growing faster than demand, especially in Asia, which,
hawever, is still greatly dependent on methanal from the Middle East and Chile. North
America and Europe rival Asia as net importers, while currently, South American exports
are threatened.

In March 2007, methanol prices spiked but the speaker does not think that this is going
to repeat itself because capacity is growing faster than demand. Methanol, with its
massive potential, is getting pulled into the energy pool and can be used in a number
of ways. Quite a lot of methanol is being blended into gasoline for use in conventional
engines in China, though not all of such blending is legal. It is cheap relative to gasoline
and specifications for the latter are not always enforced. In addition to its main uses
in the production of formaldehyde and methyl tertiary butyl ether (MTBE), which is
still popular in Asia and the Middle East, methanol is being considered for dimethyl
ether (DME) and as a replacement for naphtha, changes which could radically alter its
demand landscape.

However, in China at present, methanol appears to be in greater supply than demand.
Malaysia and Brunei also have large plants in the pipeline. What China is using to do
this is its abundant coal resources. Thus Asia, surprisingly, has been an even larger
manufacturer of methanot than the Middle East over the last few years. MMSA forecasts
a need for the Middle East to export more methanolin the future, as biodiesel producers
will be looking for suppliers.

MMSA predicts a need for about 1.2 million metric tons of methanol as the feedstock
for biodiesel by 2012, which is equivalent to 3 to 4% of the current total global demand.
As the long-term global methanol pricing floor is set by the cost of production in China,
the high profit margins of 2007 will have diminished greatly by 2009, when capacity
expansion will have materialized. Over the last 10 years, methanol price behaviour
has exhibited moments of competitiveness against fuel oil but has spiked whenever
demand growth has quickened.
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Vegetable oil market cycles have up till now been independent of crude oil, with
biodiesel from palm oil occasionally exhibiting a slight cost advantage over petroleum
diesel in Southeast Asia. The co-product, glycerine, looks oversupplied, but low prices
are driving interest in new processes.

It may be concluded that China’s new market development is critical to meeting the
targe growth in supply and that new, competitive, Southeast Asian and Middle Eastern
supply will be en route by the end of 2008. The disadvantages of coal-based production
appear lessened and biodiesel producers should be able to rely on the methanol supply
with the caveat that suppliers vary.

(services@methanolmsa.com)
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$ HE'- MMSA — Global Insight, Asian Perspective™
; Many Years of Consulting Experience
Based in Singapare
Multi-Client Services
. ~ Methano! and Genvative Analysis
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Project Services
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—~ Bankable Projact Assessments
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Managing Director — Many others
Methanel Market Services Asla (MMSA), Singapore IMPCA Asian Methancl Conference Co-organizer
mab@methanalmsa.com — 10%: May 9-11, 2007, the Regent, Singapore
Prepared for the MPOR Bicfuels Conference =~ A1 May 20-22, 2008, Wuala Lunpus
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Methanol Capacity is Growing Faster than
Demand, Especially in Asia

Supply Capacity for Methanol by Region
2002 - 20128
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Asia Still Highly Reliant on Middle East
& Chile Methanot Molecules

2006 Methanal Trade Flow

(Bubbie Size Proportional to Capacity to Produce Methanal)
1
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North America, Europe Bival Asia as Net Importers —
South American Exports Threatened

Net Methanoi TradeybRegion
2002- 201ZE
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Today's Topics

Methano! Supply: sources of growth glebaily and in Asia
Methanol Demand: traditional and alternative fuels sources
Supply. Demand, and Trade balances through 2012
Methanoi Price expectations and rationale

Methanol and Biodiese|

~ Wik there be encugh methanol to support growth? Yes

~ (zlycerine ~ looks oversupplied. but low prices driving interest in new
PIOcessss

Conelusions

oy . Li

9 10
. . . Methanol has Found its Way into the Massive
Globai Methanol Demand Centered in Asia, China . y
Potential of the Fuels Pool
Demand for Methanol Methanol Demand By Derivative - Worid
Ay Raglon, 2002- 2012k [Worhers |
AW ethanol Lg-Qibiing
EFusl Cafly
|OAitarnative Fuch
WMethyl  Chiaride
(Entaromethene)
sHethylamines
CMathanpthiol {kethy)
Marcaptan)
{DMT)
mMethyl Methacrytstm
A Methyl tert-Suryl Eph
(NTHE)
2002 2003 :004 2005 2006 20C7E 200BE 2009E 20M10E 20711E 2012E PAcetic Acid
- - - : - prwen ol 1 |prormeidenyds
TTmAvia mvmlorth AMarica——South Ameris —iurope T of Work- - s 2p02 2003 7004 2005 2005ZGh?{ZDD!iZﬂD!ElﬂlQEZOI!EZUIZE
RROUPRUTRROT § 8 19 <% | O S 000 2
11 12
China, Via Methanol, Seeking to Lever Abundant ‘ . .
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Coal Resources
Methanol Demand for Developing Uses by Region . .
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» Conclusions
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Asian Balance Now Lengthening

MethanolfRroductionfGapacitvillServingIAs:aug20 0.7 H

Within _Asia | External to Asi
|Countey d Lountey .
(Million metric torg (Millien metric tongMillion metric Ton|

China 14.77 Saudi Arabia 5.41 271
Indonesis 1.05 Iran 312 1.56
Malaysia 0.79 Qatar 0.83 0.29

New Zealand Q.52 Bahrain 0.47 0.24

India 0.53 Oman 0.40 0.28
|Others. 0.22 Cthers {Chila, Russia} 8.46 1.77

Total Asia t7.88 Total External 18.69 6.84

Total Available Capacity for Asia:
24.7 Willion metric tons
Demand, Asia, 2007E:
18. 2hillion metric tons
Required Nameplate Operating Rate, Asian Capable Methanal Assets:
73.7%

nmmsi
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Yet Operating Rates Sensitive to Timing of New

Capacity Additions

Asian Supply and Demand Including Ex-Asia Dedicated Capacity
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Methanol Supply in 2009 Appears Problematic

Net Growth of Methanol Supply over Demand by Regio - Since 2001, several
years of “supelly
management” lead
?}4 New Zealand,

orth American high
cost production
rationakzations

+ Rash of China,
Middle East, and

SEA new capacity to
emarge
+ Today's new China
ject could be
rationalized not too
long thereatter
unless new
agﬂu:atmns develop
E, MTO,
asoline blends,
biodiesel}
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Today's Topics

+ Methanol Supply: sources of growth globally and in Asia
+ Methanol Demand: traditional and alternative fueis sources
+ Supply, Demand, and Trade balances through 2012
« Methanol Price expectations and rationale
« Methanol and Biodiesel
— Will there be enough methane! to suppart growth? Yes

- Glycerine ~ Iooks oversupplied, but low prices driving interest in new
processes

+ Conclusions
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Long Term Pricing Floor Set by
Cost of China Prodiction — Margins to Diminish
Globat Methanot Pricing
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Methanol Exhibits Moments of Competitiveness, But
Spikes When Demand Growth Quickens
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Biodiesel (from Palm Oil) vs. Petroleum Diesel - SE Asia
so0 2.50 ~
o, Al .
7001+ 2.00 ,f ™ - r—"'\ 7
: fa A f P
£ 5ot — e s
§ oo ES L I * ;
¥ 40]- % 1.00 N o -
! 300} " :\.:q:.-.‘.,‘:.'ﬁ_. et
0.50|— e, T 2
200} M—’
1004
0.0k R w g e B O G TR E NN R TR B8 TE K
0 AR RS EEBEEEAEEEEEE
1930 193 1952 1983 1894 1995 1996 1997 1998 199% 2000 2001 2002 2003 2004 2603 2006 2007 $ 5 8 5 2 B8 =25 TR 25 SE 2.8 S
I w X 1 E uu E A4 X A Z vn I nn X o ¥ o X v X own X
““Crude OU Brent ~——Cnude G4 LLS ==Crude 04 WH [ -+ Biodiasel _Production Cost -»-Gasail_Spot Price FOB _Singapore |
(T Fim OR Southaast Axiz BMDY—Soy O4 North America CBOT —Rageseed Of Wert Erope
DUV § 8 § § 7| FURSTRUTIUSIYRRUR 0 00 § &% |
23

24

Co-Product Glycerine Well Oversupplied, Prices Have Adjusted Accordingly

Glycerine Prices Spot FOB SEA

USC per maetric ton
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Today’s Topics

Methanol Supply: solrces of growtit globally and in Asia
Methano! Demand: traditional and afternative fuels sources
Supply, Demand, and Trade balances through 2012
Methanol Price expectations and rationale

Methanot and Biodiesel

-~ Will there be enough methanoi to support growth? Yes

- Glycerine - looks oversupplied, but iow prices driving intarest in new
PIOCESSRS

Conclusions
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Conclusions MMSA - Global Insight, Asian Perspective™

Supply and Demand Growth in China is Fastest, Largest Globally
China new market geveiopment is critical to meeting large growth in
supplies

New, Competitive Southeast Asia and Middle East Supply en Aoute
by end 2008

Coal Based Production - Its Disadvantage Loaoks Lessened

Biodiesel Producers Should Be Able to Rely on Methanol Supply -
Warning: Suppliers Vary
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SESSION 2-5:

LIFE CYCLE ASSESSMENT OF BIOFUELS -
AS RELATED TO GREENHOUSE GAS EMISSIONS

Ratph Sims
International Energy Agency {IEA), France

The Summary for Policy Makers (SPM) of the Intergovernmental Panel on Climate Change (IPCC)’s
Fourth Assessment Report came out in May 2007 after extensive reviews by independent and
government experts to provide unbiased, current knowledge about climate change. The speaker
was the co-ordinating Lead Author for the Energy Supply chapter of the Fourth Assessment
Report — Mitigation.

Thefollowing are some ofthe key points from the SPM: Between 1970 and 2004, global greenhouse
gas emissions continued to increase by 70% despite all the prevention efforts made since
2001. Under current climate change mitigation policies and related sustainable development
practices, global GHG emissions will continue to grow from 2000 to 2030, varying from 25 to
90% depending on scenario. In the long term, mitigation efforts and investments over the next
two to three decades will have a major impact on opportunities to achieve lower stabilization
levels. Delayed emission reductions significantly constrain the opportunities to achieve lower
stabilization levels and increase the risk of more severe climate change impacts. In the context of
climate change, potential is the amount of mitigation that could possibly be realized over time.
Climate policies that impose a real or implicit price of carbon, ar carbon price, for the emission
of 1 ton of CO, into the atmosphere could motivate producers and consumers to invest in low-
carbon technologies. Thus, long-term GHG mitigation potential depends on effective carbon
prices. Carbon prices should reach US$20-80 per tCO eq to achieve stabilization at around 550
ppm CO,eq by 2030. Several slides are shown to illustrate projected sector potentials above the
baseline scenario by 2030 depending on the carbon prices. The vertical line indicates the range
of potentials depending on assumptions and the height of the column indicates the median
value in the range as well as the regional distribution in the scenario.

Biomass resources are crosscutting, over the various sectors, Industry, Agriculture, Forestry
or Waste and may be converted into bioenergy for use by Energy supply, Transport, Buildings
and Industry. Against the projected CO2 emissions from transportation fuels by 2030, vehicle
efficiency improvements could reduce 1600 to 3500 Mt CO2 from the projection, while there is a
possibility of an increase if oil shale, oil sands, heavy oils, coal-to-liquids etc are used. Biofuels
have the potential to contribute at around US$20~50/tC0O2 eq avoidance to gain a 5 to 10% share
of road transport fuel by 2030 with potential emission reductions in the range of 600 to 1000 Mt
CO2 displacing oil products. The IEA Medium Term Oit Market Report 2007 indicates, however,
that the economics of the 1st generation biofuels are uncertain and raises doubts as to whether
an ambitious supply growth scenario will be realized by 2012. Life Cycle Analyses (LCA) of GHG
abatement potential of 15t generation biofuels are shown on two slides relative to petroleum
gasoline and diesel, wide ranges of potential being chserved due to different assumptions as
well as uncertainty regarding input parameter values. LCA conclusions generally indicate that
high GHG savings from biofuels result when:

sustainable biomass yields are high

fossil fuel inputs are low

biomass is converted efficiently to biofuels

the biofuel is combusted efficiently in vehicle engines.
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However, biofuels from seeds and grain provide only modest GHG mitigation benefits and can
offer modest levels of oil displacement in the long term due to inefficient land use, unless the
whole plant can be used. LCA results need careful interpretation with respect to the many
variables involved and a standard LCA methodology needs to be adhered to.

(Ralph.Sims@iea.org)
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irteenational Conferenee on Hofiels

Fumila Lumpear, 34 July, 2007

Aims for the next 30 minutes

+ Qutline the IPCC process with regard to
the recent 4" Assessment Report

* Provide an overview of the key points from
the Summary for Policy Makers.

+ Give emphasis to biofuels and the
transport sector.

Consider the role of LCA in determining
the cost and potentials of 15t and 2™
generation biofuels.

' S—— ——eoe—
3 4
IPCC 4" Assessment Report The people
+ Aim is for the report to be used by policy makers
so it reviews the current knowledge without bias- — 168 Lead Authors:
and must be non-policy prescriptive. . .
+ Three year process. + 55 from developing countries
- Assessment of published literature to bring the .
scientific informpation into one place. 5 from EiTs
- Extensively reviewed by independent and «108 from QECD countries.
government experts. . ]
- 27 paragraph Summary for Policy Makers - 85 Contributing Authors
approved line-by-line by all |IPCC member .
governments in Bangkok, May 1- 4. — 485 Expert Reviewers
- Full Report and Technical Summary - to be
released in September must SIIu)port the SPM
statements. (Google: “IPCC + Mitigation™)
_IEI.:I::'i ) _IETRZZI
5 6 )
Between 1970 and 2004 global greenhouse Energy related 4 I
gas emissions continued to increase carbon dioxide is | oo
the largest oLI_i_u._Ihaowum
Total GHG emisslons contributor at

%8

GiCO2-eq/yr

+70%

™ In spite of all the
policies, all the
technologies, and
the high energy
B_| prices since 2001,
1970 1680 900 2000 2004 GHG continue to

accelerate.
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around 60% of
total emissions.

CO: emissions have

grown by 80% since

1970 and 28% since
1990, mainly from
high growth in the
energy supply and

transport sectors.

s
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GHG emissions per capita by region 2004 Under current climate change mitigation policies
:;::imﬂm Mot Ryt and related sustainable development practices,
=] ' ;| global GHG emissions will continue to grow over
the next few decades.
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Long term mitigation after 2030
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An effective carbon-price signal could realise
significant mitigation potential in all sectors

» Policies that provide a real or implicit price of
carbon could create incentives for producers and
consumers to significantly invest in low-GHG
products, technologies and processes.

« Such policies could include economic
instruments, government funding and regulations.

+ For stabilisation at around 550 ppm COzeq carbon
prices should reach US$ /20-80 tCOzeq by 2030

+ At these carbon prices large shifts of investments
into low carbon technologies including biofuels
can be expected.

4_m::‘

What does US$ 20/ tCO2-eq mean?

« Crude oil: ~ + US$ 10/ barrel
* Diesel/gasoline pump price:+ US$ 0.05 Aitre
* Electricity:
- from coal-fired plant: ~ + US$ 0.02 /&kWh
— from gas-fired plant: ~ + US$ 0.005 kWh
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13 14
Energy supply economic potentials above the Range of economic potentials above the
baseline by 2030 as a function of carbon price baseline by 2030
up to US$ <20/t CO2 -eq.
Eneray Supply Energy Suppty
74 71
61 &
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15 16
Economic potentials above the baseline by Sectoral economic potentials above the
2030 as a function of carbon prices of baseline by 2030 as a function of carbon
US$ <20, 50 and 100/t CO2 -eq. prices of US$20, 50 and 100/t COz -eq.
Energy Supply Energy Supply Transport  Buildings  Industry
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IPCC AR4 Biomass - cross cutting chapters

Forestry

Agriculure

Waste

Cerbon caphure and
storage linked with
biomass

Bloenergy conversion piants

IPCC AR4 Biomass - cross cutting chapters

Agricutture Waste

e -} Orgaric MSW.t6 anerdy.
|| andit, ]
Biogas, | o

‘Industry

Forestry

reditional biomass fiittwoo

Carbon capturs and i i il s et
strage nkedwit | Bioenergy conversion plants hgrcbalai?d r?m" al:rngfm
biomass i l

Heat lelec’ai;i}y, sobd | |l iquid andgaseaus 2::2%:::;1?:’; Bio<efining, biomaterials,

gaseous andliquid & ojari s for transpart ‘ bio-chemicals, charcoal

fusls exporied offsite used on site

Energy supply Transport Bulldings Industry

BIOEHERGY | competition for the biomlgdsugux
UTILIZATION o asource?

Limited by bioenergy demand not biomass supply

21 22

Key mitigation technologies and practices: "m, Projected CO2 emissions from

a) currently commercially available and transport fuels’ e

b) projected to be commercialized by 2030.

Transport
a) More fuel efficient vehicles; hybrid vehicles; cleaner M €O,

diesel vehicles; 1% generation biofuels; modal shifts from rer
road transport to rail and public transport systems; non- year €0 emissions dueto

motorised transport (cyciing, walking); land-use and
transport planning.

b} 2 generation biofuels; higher efficiency aircraft;
advanced efectric and hybrid vehicles with more powerful
and reliable batteries etc.

Many mitigation options provide good economic potential in
the transport sector hut their effect may be counteracted by
high growth and strong consumer preferences.

Biotuels could provide 5-10% of road transport fuel by 2030.

Increasing conventonal
il demand up to 2030

l: Pove——— 1!1:::3 20832 010 2020 oz
23 24
L Projected COz emissions from i .om, Projected CO2 emissions from
transport fuels —reduced ol P transport fuels —reduced
by energy efficiency - w0, by energy efficiency '
M0y : N1 €O
per. lper
year CO, emissions dua to year
Increasing conventional Increasing conventional
6,700 ol demand up to 2030 100 oll demand up to 2030 hicency
5000 5000 marovements
: i
! 0 0 [
2002 2010 X0 . 1c ) i e a9 220 3%
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IEA Medium Term Qil Market Report

“Despite political enthusiasm and support for
what is seen by some to be a potential
solution to dependence upon imported oil,
the depletion of fossil fuels and growing
carbon emissions, the economics of 1#
generation biofueis are uncertain and raise
doubts as to whether ambitious supply
growth scenarios will be realised.”

32
Ethanol profitability
'E\ 3G e e .- - [
2
E, ¥ o P p— -,., P .
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(= ey LR -
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@
£ 1.0 ——- = — -- S
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& 05 S
0.0 ' : . s
1 2 3 4 5
Corn (US $/bushel)
The links between oil price, ethanol price and corn price

affect profitability for the biofuels Industry.

33 34
Ethanol profit margin - current and iEA Medium Term Oil Market Report.
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35

IEA Medium Term Oil Market Report

“Doubts are greatest concerning realisation of all
anncunced projects in the Asia-Pacific region.

Of a total bicfuels production capacity of 604
kb/day by 2012, only around one third will be
realistically produced by 2009.

Of this around 70 kb/day will come from China and
20-25 kb/day will each come from India, Thailand,
Australia, Indonesia and Malaysia.

Doubts exist over the sustainability of production

and high palm oil prices making mandatory
blending requirements look less certain.”
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15t generation biofuels produced from 1 hectare of
land can be used to drive a car 25,000 — 45,000 km
whereas 2™ generation could travel further /ha.
Note: Co-products not included.
Ligno-cellulose DME F

- Flscher-Trnpﬂ:h_

h

- future }

© th 1 1
4

"

Corn

E——

—

D 1 20 30 4 S50 60 T 60
Light duty autemobile 1000km / hactare

Wheat thanol

Palm ail biodiesel

Gliseed rape  hiodiesel

Larson, 2007

Life Cycle Analysis.
Uncertainty around input parameter values and
different assumptions made lead to variations.

+ Type of biomass and sustainable yield /ha / yr;

« Soil types and change in carbon content;

+ Land use options and water restrictions;

+ Fertiliser and agri-chemical input requirements;

+ Harvest, storage and transport methods;

« Co-products and their substitution potential;

- Performance of conversion technologies;

+ Vehicle fuels that the biofuels will displace;

» Competing uses for the biomass produced.
Standard LCA methodology needs to be adhered to.

39

40

Biofuels greenhouse gas abatement potential

Well-to-wheel emission reductions

Sugar beet, EU E é g
Sugar cane, Braziy b da rzinges Hue taf LCA ;s@n ptions
Wheat, EU i S '
Corn, US 1 m E E ;
Rapeseed, EU ] i ii:-:l i E
Second generation - ; ; ; |::I:|
0 2.0 40 60 Sb 100

% reduction, compared to petroleum gasoline

GHG emission reduction potential from corn

1 ha corn produce 10 t grain plus 5 t dm stover.
A) 4000l/ha ethanol substitutes for 2500 { gasoline.
Aveids around 1.5 t CO2 emissions.
B) Stover has energy content of around 100GJ.
Substitutes for 4 t coal and avoids 10.5t CO2.
TOTAL 12t CO:z avoided.
C) Burn whole corn plant for heat:
14 t dm /ha with energy content around 280 GJ.
Substitutes for 11 t coal.
28.4 t COzavoided.

41 42
Diversity in LCA results - a European study LCA conclusions
. +10% High GHG savings from biofuels result when:
GG | Gasoline 16% GH + sustainable biomass yields are high;
190 Diesel e wheat | 1. fogsil fuel inputs are low;
heq Rapessed, - - -3—2"‘1' - - biomass is converted efficiently to biofuel;
- asw% | { o, F v 38% + the biofuel is combusted efficiently in
Soy methyl Sugar beet | : .
ester I ‘o ethanol vehicle engines.
e - o
" 75% savinga Km for co-products Biofuels from seeds and grain provide only
Ligno-celiuloslc modest GHG mitigation benefits and can
sthanel only offer modest levels of oil displacement
i po ™ pom in the long term due to inefficient land use
Larsen 2007 WTW energy inputs  MJA00km

unless the whole plant can be used.
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In Summary
Energy related GHG emissions continue to increase.

Stabilising at around +2°C is still desirable but
becoming very difficult to implement.

Instead now try for 50% emission reductions below
2000 levels by 2050.

Biofueis have good potential to contribute at around
US$ 20 - 50 A CO2-eq avoidance to gaina 5 — 10%
share of global road transport fuels by 2030.

Uncertainties about conflicting LCA results, GHG
mitigation variations, crop yields, 2"¢ generation
biofuel technologies and costs, land use, and
sustainable production need careful interpretation.
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SESSION 2-6:
OVERVIEW OF RECENT DEVELOPMENT IN SUSTAINABLE BIOMASS CERTIFICATION

Martin Junginger
Copernicus Institute for Sustainable Development, Utrecht University, the Netherlands

Increasing fossil fuel prices, growing environmental concerns over their use and
considerations regarding the security and diversification of the energy supply have
driven the increased use of biomass worldwide. However, the production of biomass
energy crops and the removal of biomass residues from forest and agricultural systems
for energy production can also result in negative ecological impacts, changing land-

- use patterns, socio-economic impacts and GHG emissions. In such situations, setting

standards and establishing certification schemes are possible strategies that can help
ensure that biofuels are produced in a sustainable manner. Certification is the process
whereby an independent third party assesses the quality of management in relation to
a set of predetermined standards.

The objective of this presentation is to give a comprehensive review of initiatives on
biomass sustainability criteria and certification. It first discusses recent developments
in the creation of certification systems in the Netherlands, the EU, the UK and Germany
as of June 2007.

In the Netherlands, a project group named Sustainable Production of Biomass was
established in 2006, involving various stakeholders in the development of a system
of sustainability criteria for the production and conversion of biomass for energy, fuels
and chemistry. The framework report was published in April 2007 and presented to the
Dutch government, On the supra-national level, the European Commission (EC} is active
in the development of biomass certification. In January 2007 the EC made proposals
for a new Energy Policy for Europe, including a renewable energy roadmap proposing
a binding 20% target for the overall share of renewable energy by 2020 and a binding
10% target for the share of biofuels in petrol and diesel in each Member State by 2020,
to be accompanied by the introduction of a sustainability scheme for biofuels. The EU
is now drafting proposals to incorporate these targets into legislation. In June 2007
the UK government published methodologies for carbon reporting and a framework
for sustainability reporting for biofuels within the Renewable Transport Fuel Obligation
(RTFO). The UK and Dutch governments are cooperating on the development of
sustainability requirements, beginning with bilateral discussions in 2006 and leading to
joint activities and a common approach to many issues. In Germany, the Biofuel Quota
Act came into force in 2007, including a provision that empowers the government to
establish sustainable requirements for biofuels that are eligible to participate in the
quota system. The German Renewable Energy Act will be under revision in 2008 and
introduction of sustainability requirements is expected.

Potential barriers as well as boundary conditions are then identified to discuss the
challenges to be looked at in the development of biomass certification systems. The
viewpoints of NGOs, industry, national governments and international bodies are also
stated. It may be concluded that, among a wide rage of initiatives undertaken by various
stakeholders toward the development of sustainability standards and certification
systems, there seems to be a general consensus that it is important to include economic,
social and environmental criteria in them. However, differences in the stringency and in
the extent and level of detail of these criteria are recognizable, due to varying interest
and priorities.
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The second set of siides deals with the topic, “A Greenhouse Gas Balance of Palm-Oil-
Based Electricity Production”, to illustrate results of a recent study on the GHG balance
of etectricity produced in a natural gas power plant in the Netherlands using crude palm
o0il (CPO) and palm fatty acid distillate (PFAD) produced in Kalimantan, Malaysia. It was
concluded that they can exhibit substantial GHG reductions, but also that large net
GHG emissions are possible if oil palm is planted on sensitive land such as natural
rainforest or peat land.

(H.M.Junginger@uu.nl)
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Prlmarﬁf’eéponmbmt)}of Dtrl-txch(;;%vernment a' *\ ~ et L € ore;.statlon - E! Q Y‘%W
f (preferably coordiated'i £t/ context) to staft the __‘f 0ss 0 naturs reserves e J? ‘a‘i
— vdlalogue w1th'produc|ng countnes" almmg at : £ -CD‘%‘Q, s iny egetatlon types (“ L Fa _‘r‘
responsrble land use plannmg; 3 ' AN A\ .

TN LA
L j\?/, TN

ling fra) mewoﬂtlouusm abi#s iomass { E. Lammers & K, Kwant, Santac

7l ‘wd

’ e
= Important for«greenhouse gas. balancel-blodwersny
y Dy LA
and competitlon w1th food.and other blomass -~
lappltcanons U AR TR A.‘_.__ . Q f"

r A Y R

}}Momtormg o/f (mdlrect) land: use change is needed, at
»
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aziing framework for sustainable bicmasy / €. Lammers & K Xwant, SenterNoven . . 4, .
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NSE N -
Ta sk 40 Sustamable Internatlonal Broenergy trac!e
"R 4

¥ J = I " e Y \J:\,

Alm of framework to- keep e‘s much as pgfmble m, gne ~
r
with, e:ustmg 'systems, Ew s N (./;"/ f F E\
companson'between these lhe ceftfi catlon systems ﬁ\
mvoived and: the Dutch, testrng framework canlead, o &3 i
h\‘_‘_
Lr a'déclaration of equwalence" §>\l be NI -

. fGHQ s0 fér |n(c|uQed no- where always additional: testcﬁ ;
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IEA Bloenergy*' *ffr—Té‘sk 40'%S'u§tainable Internatlonal Bloenergy»xtrade

- _v“ - | et rw._,
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& B

Cogmpat bllﬂfty' th othi“ r certlflc fion"systems’ :

i de \ t \r'l ‘ v, i \
] -‘Azk,.- ,}r) (I o {' h ”‘\! by 1 l l [ . f i A Yy -i-‘ . i‘)j r’a} ‘5 k,~1 .
e T ‘!{a’ “‘al ; \: .'.— . _4-";' (i S } -, % i ﬂw\f’ ;]P.'_\V I w“hha
.f/ . \';m .t "“q . _.h. ..’? - - TN Ji‘ l[d‘.t ﬂ.‘]_l / e ' ‘ ' i'_ o J - ‘f",“ —

musmms am T FSC:  SA 8000 FOAM
Fganl

13 Net emission reduction compared with fossil reference, inclusive of application, is at least 30%. Here a strong » ' ¥
differentiation of policy instrumants is assumed, in which for instance a better performance would lead to more ! i

fnancial support, oot ) 1 T
2, Competition with food, jocal power supply, medicines and bulkling materials R I R N S A
2a Insight into the availability of biomass for food, local energy supply. building materiats or medicines. I ‘ i

i i , . N
3.1 Biodiversity The Installation of biomass production units wiil not be at the expense of protected or vulnersbleblodversity | | [ | I |
3a No deterinration due to biomass production of biodiversity in protected areas. § 5y E : ]
3b No deterioration of blodiversity by biomass production in other areas with high biodiversity value or
vulnerability.
3¢ No installation of biomass production units in regions where biodiversity has recently been decreased due to |
convefsmn

3.2 Biodive: vmwdummmmnmmummmwmmd

3.2a Concrete contribution towards the maintenance or recovery of hiodiversity at or around biomass production P
units in natural

4. Prosperity

4A Insight into possible negative effects on the regionai and nationat economy.

S Sotial well-being No negative effects on the wel-baing of the empiayses and locai pepulation, taking into account:

5a Working conditions of emplayees

5b Human Rights

5S¢ Property Hights and rights of use
5d Insight into the social circumstances of locai population

Se Integrity
6.1 Environment: in the production and processing of biomass, the soll, and the soll quality must be retainad or even i

6.1 a In the production and processing of biomass best practices must be applied to retain or improve the soil and
soil quality. E
6.1 b in the production of biemass crop residues are used for multipie purposes

5.2 Environments [n the production and processing of biomsss ground and sur Co water must not be d
6.2 a In the production and processing of biornass best practxces rmust be appl:ed to restrict the use of water and
to retain or imnrove around and surface water auality.

6.2.b_In the production and processing of biomass ho use must be made of water from non—renewable sources, i i 15
7. Leagisiation: Blomass production wil taka place In accordance with relevant nationnl laws and re Iltlmsal\dmtematm‘mtles —_-—.

7a No violation of national laws and regulations that are applicable to biomass production and the productlon area.

7b No infringement of relevant international treaties

\ . //,}” VI =T i

Source Testlng framework for sustamable blomass \\ Lo oAt w o e i

.;\.

ot
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| e, e,

-Framework. report published in Apnl 2007 -and presented ‘
to tHe'Dutch governiient N s ) 5
.{Implementatlon of these gutdellnes over the comlng <0
‘months and years\taklng mto account (mter)natlonal ™
4 Ieglslatuon and EU deve_lopments } \‘\ T, T (f}h
- Workrng groups on a'o. GHG methodology sl workrng ;.&z
Testmg Set of cr‘lterla (ﬂnallze}:l summer 2007) {9 7yl ¢ :
.Pllot prOJect}s‘m commg year\s( (3 f{ f £
Rgsearch to further un’d\arprn mdlgators A L
Supporttng the’ prlvate sector in'starting the certification

B P ! e -

2 N B

A ﬂ-’;t‘g Ry \;‘ \ q\.{v'\ui:?\::fj“&\‘r’
‘lk t /ﬁ\ S P aNT : ltk'}-, R
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- TP TR, e T T O T
EA Btoenergy ; Task 40 Sustalnable Internatronal Bloengrgy trade R

ti\ \'1 1) Y L \*! foom,
. proposed sustalnabllrty[ f\ra{g"leworkn<

In January 2007 the EC; made proposals for: @ new;
{Energy Pollcy for Europe\ proposmg
oA blndlng 2(;/3\ta\\?e§ for\reneyv}able energy in
) 2020 J/u /’ At ¥ $ ’;l .{-\g\
- A brndlng 10%: targgt f}ir megham c;f ptofuels in > ‘(!
o200 g/l N
-> ThIS proposals WI|| mclude a blofuels sustamablhty
framework J} AN (’?‘/E’I N

‘for new Ieglslauon due in. November

Q'l

‘l}\ ‘

it

s lrmers M woecusay e e W
Task 40 Sustalnable lnternatlonal Bloenergy trade

7 LY
// f Dev\elopments m,the EU? é &4

Susta|nab||1ty,requwements 8 f:ertlf catlon of bIOfue|S"
: f(foratransporitatlon)f irst. mentloned in® (¥ ( A“\

Biomass action: plan (2005 : addressmg the |ssue”

f-a system of certifi cates. .. t;pmplies with

mmum sustamabmty cntena 16, count towards
N R af ‘<

_gnd the: EU strategy for. blofuels (2006) ”examme
1A

how blofuel,use can count towards CO reduction £
..../.work td’ensure. the sustalnablllty Bf biofuel

feedstock cuItlvatton n<the EU and ‘third countrles

A’.d ;

4

*fg_\.-.l !
1., o j‘\ 3
, SANNGNY

LN

20

IEABloenergy ’ ) ask 400 Sust;:r}able Internatlonat Bloenergy t:rade
R AR
Proposed sustamablllty framework 3

e ( S N
'l] eframework\wﬂl at least cover three themes )“
. A R s e
I -Minimum level off GHG saylngs compared wtth't ~
'/fossnfuels from projductron toactual usé: « ot
Pagcgntage:under dgbate 5N \{;\.. P
-*No . useof- peatlandslwetlandsl,g\ther Iand types o 4
st‘wﬂh h|gh sou ‘carbonfor. biofuel productlon ’y”
Ieﬁnltlon |n preparatron\(( }J"J ] -‘\W
hi‘:No hlgh blodlversny aréas. Det‘ mtlon in- v -
preparatlon 5\; dﬂv? X 5 cm
A fter the publlc consultatlon round,.possrbly more
> them il - -
g esva be mc!uded n (/\ \

A5 oY

T N TITT CTTT T T
Task 40 ‘Sustamable lnternatronal Bloenergy trade

B ' éu/'\ A
Pr;oposed sustamablllt framework Qt
Furthermores\s\’\ ' ’ ’} Her Jj | ! fs 2 ;"F
% 2 i %

. ‘T:he Ieglslatlon WII|!SBEK to promote 2nd generatlon‘
‘iblofuels ! Y Sl R
i = A el
,Whlle EU hascapacrty towneet blofuel farget~ /"> ,
*through domestac productlon some lmports are\s}"(\,
{pr;eferred{o aid develomng /countrles\
i+~ The; chonceywhether only,Qlofuels for transport or ¢
all blomass for.energy’ should be.lncluded is still -

debate'df "‘r ] r '_\ \:’ \l ﬁ ! 5 em
/lActuaI mplementataon in MS probably earllest {ff M i\' ,“’\-Tgﬂ'—;‘ BTN
a from 2011 onwards (rough guess) f‘ \\, - ;\.-*;‘/J/\"'. ‘“lﬂv.k\ - r}ft ‘\’\“*
) 'Snume mmmzsmmrmpmmwm RIS /A L aN LY Sy T

22
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Task 40 Sustaunable Internatmnal Buoenergy trade

1EA Bicenergy| ‘, T
e £

= 7 T\ ooy ‘
Further developments |p§th ?EU &Q

lnternatlonal Confere‘née\'on Brofuels on,5-6 JuIyT
! {g ~today!), with a:o. Commision president” Lo
i -Barosso, res. Lula, Commlssmners Piebalgs " |
'Mandelson’ Dimas and MloheLand ministers-from -
{ ' EU, Africd and dAsiaAN § LBV N b S ;
EA Debates W|ll be addressing five, key issues.. - -3¢
olicies to. support biofuels; development of i [@S
nternatlonal trade in blofuels envrronmentallnsks
. and benefits’ ofxproductlon and :use, bidflels and
”*developmg:countnes and research act|v1t|es in
’ brgfuels Y

+
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1%

Ly A “.:f g ) .ﬁr
*Elf{r_thfer\deyeloprpeintis the?EU
< DG‘TREN;Tender for sustalnablllty cntena«and f}‘ 4

Z Certification.systems for biomass production ﬁ»fh
- —started (expected results end of; the year) -

. Rewsaon the fug qualu ‘directi ve mciusron on O
' sustaunablilty cntena\‘\ LWL ‘Q,Y\“L .
Z Réducing! GHGrperformance"by % 1%/ year, fromg,
"201Vonwards 3 / N AN
f Possmly ancludlng also other sustalnablllty f.-

“ciiteria? N Al K

Under debate in the- Eu ropean Parliament in *
t,

3
r
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-l|‘
7

’i/ levelopmentgi the(;fUKy\va)‘\:L

Sustainability Reporting
Project

(Erofys)

Carbon Reporting
Project

{E4tech}

r""-"/\.ﬁ

- Objectives
+ To develop a robust, practical & cost-effective methodology for:
« The consistent guantification of GHG savings for biofug!s from different fuel
chains
« Sustainability reporting of fueis from diverse ongins
« To develop & d¥ te technical guid; to enable compani tn
apply the requlremen!s effectively

umoumnn Temal Finalhaing fisharibin
ﬂuldmce Farmal Guldence
comsutiation

I By mid Jan 1 By mid Mar | mldll- ' By end Sep Dy'endll.rnl

Structum

LT

R e il

i i V4, Jl- = ¥
\f ‘L //A JA ﬁ;’unuj‘co/n:fm Barin, smmyﬁ L) kb

Sotroa: A, Bauon; E4bech, 157 Eur

27

German Brofuel Quota Law i Iorcefsmd 1!2007) -)
Ordmance for' suslamabaht; requnrements (mandatoryl)
eXpacted for-Summer:2007; consultation:bétween * ~ {
~ninistries. (BMU and BMELV) harmomzaﬂon wnth NL+UKm

PREU? S VK Py
. German Renewable Energy Law (EEG) -> Tevision in f“y
*2008-\tak|n Jinto’acéount sustainability requirements for_

bidMmass. (blo&as’ liquid.biofuels used.for power"-“-“) rewsrom
N Wipr?pared By, rmstry for Envrrenment (BMU} {’ rrf, | \

AR A 1y
*._German bloenerg?r mdustry (blodresel jbiogas, 2nd"
generatlon piofiels

° )1nterested!m sustamabllty (as regards t
'/ imports) - il NSE ,«m e T
(5 German Mmlst for Agrlculture éBMELV)s onsors FAO

dect on*foo vsr fuel (slarte mid Apnl 007 2riins. until °|
9) v,l'{“’ X | A <

o

“,

P

\?MUIBME\LV 'contribute to.G8. GBEP% 42 150

i 41
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+1

: -=/ &: ] P‘».
Dé{"f\elopments in the Uk\ 3

[
"y

-‘ In: November 2005 the Renewable Transport Fueiq Rr

~Obligation’ (RTFO) announced e

L ormmance in Apnl 2008; target 2.5% bﬂr volume
| renewable fuels'rlsmg t0.5%.in, 2010/,
. Fuel supplied should have‘amannuallGHG saving of 40%, |
. over fossil fuels’in 2008/09 *50%in 2009!10Land 0% in '
= 2010011 /’/1! L l,\‘,r g- L .4§
-*flfn Uune 2007, methodoiogles for Carbon Reportlng under W
“the.RTFO and’ 'a framework report on’ sustarnablh!y :
7reportmg wuthm the RFTO published /4", :

Sustalnabrlrty reqmrements simiiar (somewhat less stnct) to

5 NL criteria -, ¢, ARSI
\}Fubllc consultatlon round s‘tarted,{
)

(gi ‘-u\’f
,’Jf”‘s wf«,gh /\

S g
6.-{\ e

Scm

'_?"r /;//\/ J;;
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! Hu\ '

Deveiopmente m»the UK\

. Defaull fuel chams are defined using a set of comtnon modules

Upaimam | [ Wrman [y { >
o !; . o E Lo Firkdbtrck “.__ Flrrdo,
![ "‘"‘"l E "Mm—! r.-n-m-u- @m g [ CPow pam
== = =1
=2 N c-*-H = ]
i I
|1} Commruicn -
il l ’-"" bmm :
+  Default values will exist for all data requlred to calculate the carbon {

intensity of a fuel chain
= Carbon intensity can ba reported without any knowledge of actual fuel chain data or
with limited qualitative information e.g. feedstock, origin i,
+  Qualitative information can be used to provide a mate accurate
representation of the fuel chain
+  Selected defaults: energy configuration; mode of transpart; cultivation practices
«  Any guantitative data that is known can be used to more accurately reflact
fuel chain (e, g biodiesel piant’s NG consumption is known}
SN
A0

. AN A AW

E4tach, 157 Europsan 8 ‘Conference, Barin. SthiMay 3007,
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N Uy,
\{/ 1A ﬁreﬁ é’ﬁ\s}?ﬁn «}
/Potentlal‘barners and boundary:conditlons
.. 7 gr?qug &'l \:a f* A
. -eSense of*urgenc-yf— mternatlonal productlon &-.:,
—Ptrade is growmg fastr f E <4 i'f
i ; R 5
f?- lgﬁels=a danger off fragmeqnta_gon and *5’}“’
incon,‘;pahblexcertsf catuon(systems ex:sts et
. w_prevent prol:feratlon of standards i 4 k

,;- Stakeholder |nvolvement in. producmg \- .

ayi 3%

"

Ko

s
fcountnes often neglected especral!y 5 cm )
q\ smallholders £ T e ;
‘~-. I ?“ 4
— ’[ VAR
YRR S TC AN
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B0y
Potentlal barners and bounda
each o!her‘, ?"—b e

oy greenwes{hmg (feanof NGO{S) v;_’f

=

‘ f’?«"M
AN

Te ;rll“’ @y \f.@*
g Cgmphance with WTg) rules and r‘rlterna'tlonal treatlesm~
42+~ Some sustamabuhly cntena may. aclual!y cg‘nfhct “With ; %r\

,;Addrtlonal oosts of meetlng the sustarnablhty orllerra
(and cost of certifi catlon) will haveto’ be evaluated

e lnclusron of, not enoughisoft\lcntena wrl[ resu[t i
P 5‘_

""lncfusuon of too, manyrcnlena will may in fact create
new market bamers (fear of mdustry and producers)

- AT R W T}
\Momtonng of compnance crucral otherwnse the .
cheaters may wm (fear of both NGO s and industry)

4}:‘ -\\H’
ll: : /*/\ fi RS ‘? b f “:\‘ ’

- (rr————g—
ATEA Bmenergy JJTask A0n Sustamab’ie !nternatmnal Bloen;-—g\?,' trade

ry co‘hdltlonsmm

ﬁ-_ -~

Q
N

] Scm
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Task 5\0 Sustainabie Internatlcmal Bioenergy trade
- D|fferen comp%‘nes wath drfferent focus and~ '
yrespo*nsmlhtles forfbi%mass ?certlfice‘yon
7 example ‘of:biomass transportatlon fuels’ »~ Foo

l?k:w.‘

Biofusl supply chait:

—_————
Raw material Pracessing Further Bafuet
processing By-production .

Co-operatiens investing In brofugl capacity {|.&. Sofiproteel, us athanck
producars}

|

1 lincernaily) H Cargill)

}
SOTS INVBSLNg i DioFUBLS tApRTY {LE. CHS, ATM, J ‘\3
v
“
»
t

Cthers fi.e,

Abengoa)

il campanies Avesting in
biofuely ().e. Sheli, Totan)

i hotomotve industry
{ie. Daim'er Chrysier}

'\. B / 2
'i,ﬁ' ﬁ‘ I?:! an(ﬂ SmmemVaahzlﬂB'\

“?.;‘3 - a/ \)‘}

33

;’Vlewpomts of NG

socio-economic harm, at the same

L

‘...f' )

. -—-(mdlrect) compeiltlon between land
producllon and land use Tor bloene

"”confhcts should: be avolda T~
_- Labour,condmons nght of chlldren
;7 impaets. At

A
[ 5/\\

AR
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—/NGOs méake an appeal to assura that mcreased bio é e
32 .energy productlon shouiid not:lead'ta erwrronmental ahd-

opportunltles fors sustamabl?} development ,_h
A

t Common pomt\s of.ettenh}:ns Trom; NGO RN .
n Conversmn of Jand-use; dependlng on spatlal‘"\ Ay
“distribution & cultivation ractices; bioenergy productronl(

could lead-ta loss of biodiversi ‘and further = 2 o %2
. degradatlon,of soils'arid water- odres )] ol .

Vand ownersmp ‘should'Be’ eqmtable and fand-tenure

Y
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time serzmg the Z\f\

o\_hk('\\,
™S

‘use forfood ¢
rgy production; .

o, 5cm
& human 'neallh

By \l

d i “7 .IJ’ 5 \I‘ _‘ .'
Mandatory cemflcatmn not the only opti
4 "J } ¢ |1 i

Cetification: \(5n|§jl3lol’nass that is Certif ed accordmg )t,o
-, cnlerla derrved from suslamabmty pnnolples is allowed to
‘b > N
e rmported i 5 (Qu “rf\ \)
M Product Land Combmahons Only bmmass from; reglons,, F
that comply,wrth sustalnabihty prrncrples allowed for |mport
Govemment decndes thCh productsfreglons are ehglble
- ,for govemment support 5 P ( j o ; ¢
bl w 4, ‘
Regm\nallzahon »In thrs strategy,‘Erurope ul|Iazes its own .
: bromass resources before’ |mporlmg biomass from
> developlng Gountrieg 1} {i\’\”v\lt 5cm
: rI}Setf regulatron code~of [practice def‘ ned arties T -
(5
rnvolved in productton end trade \
L RN AN R \{5 & : J \}

\v [

T e
Task 5{0 \sustamable Internatlonal Bloenergy trade

{’ 1 ek,

fmtratuveegpr bromass from pnvate”partles}*
_ Eesent Green Cold Label standard i s i »rr:“
) Development of, GGL started in 2002 -1st oertif“ cate i 2004;}\

Certlf cahon and’ supply chaif momtorlng program for f;..
i -acceptance of sustainable hiofuels (sustainablé forest and -
: ,, Plantation management Tertilizer use,.replantmg prégrams,”
: plant mass bafan‘r:e cleanllness slorage and'shipping) I, .
Exectited'b mde endent'@ certlfymg &mspectlon’companyo g(
Control Unicn) 2nd independent mspectlon company/

M{lPeterson Bu Logrstlcs) q\% i
3

- \ ﬂ‘ . F
Electrabei L Jﬁ N
o Label for wood pellets ﬁ ~
Y Mamly focussmg on energy and GHG emlssmns, cm
Q"Also FSC/ cntena included | v~ &t

G

DI TN
Task 40 Sustamable Internatlonal Bloenergy trade

UinfBodies! FAQL & &7 -

FAO lntemauanal Bmene Y Platform (IBEP) reference framework X
for analysis of sustamabl ioenergy and bmenergy.ffood security
ﬂnexus M 4 BT QN LAy
LBlclenergy andfood Secunty F'ro;ect (FAOIGe:many.‘Trust Fund)
. ~State of Feod and Agrfcullure (SOFA) 2008 en Bicenergy.”~ -
0 Multr-dono; trust fund for country support under developmenl -.. (\ I
|l FAO Technical Consuitations 1t % ¢ (e M7 wf
Apnl '2007 - Foous VFood Securlty and'AnaIyllcal Framework A
4July 2007 - Focus Socm—Eoonomlc lmpacl.s K Y\_\-
\October 2007 {Fgeiis:, Bioanergy and Focd: Secunty
‘B|oenergy and Food Securﬂy (BEFS) PrOJecl[USD 3.7 mllllon *2007- "
00 9107 4 -\'—- |~\ ?. /\\‘/ )r‘
: -eBroadenmg FAQ knowledge base through bloenergy management
‘4 system:(April. 2007} and the establrshment of the International [
’ Bivenergy Information System (IBIS)x % ¢ 5T

+ S!rengtnenlng of publlo—pnvate partnershaps 5cm
\ Monltonng and mappmg of moenergy actwltles glubatty—‘—"-" «

p . A0
oL

‘;A l P/?\J“//'\ \xr f \
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‘ﬂ w8

In/ternatmn‘él bodies & mntle’u es

UNEF, actlvmes |nc|ude ’;Q\ { f f \ } { wn-«-
#Cemf caieon of Blomass Prolect (w;th WWFAand others)
L Ledd development of'a collectwe pr ramme on, bloenergy
(~Sustainability.uinder the GS 3 Globa! |oenergy Par‘tnershlpu
iGB Iy \“— \ \,- nu‘-""‘n A\‘
. sustalnablhty criteria for productio rof mass for Ilquid*b
» biofugls'with DasmlerChryslar and other holders oL
1EA Bloenergg{Task 46 an sustainable lnlernahonal b|o- ?-“‘i
* xenergy trade, workShops:and studies on blomass cntena
--and:certification optlonsi NS T e
A - ) i

§
oil (RSPO), and S0y :
‘4 (RTRS), multi-stakeholder initiatives focussed‘oh specifict
product\though not spemﬂcel!y\forlbmmass to energy
i 5 cm

i

TR, T T
Task 40 \Sustamabie lnternatlonal Btoenergy trade

Concludmg\remarks (2/2) 3 },

'3 - ! ; e (é‘

<3 Flrst tlme that governments;actueﬂy tryjto set S

il ‘sustamab;llty criterial for a gommodlty/-> };\Q

lmpfrcattons for tood prgducts fodder N

;matenals etcﬂ\\ 1\\'& A \E“\f“. . 3\_ “

-/yarymg deggee of: ggneern palm oﬁ / soy

W”'u ‘bedn oil {rlost debated whlie many -=
agncul’turai resudues and wood peiiets areﬂ"
-app oved; by (almost) all»stakeholders N

; p
M/any methodologlca/I |ssues remaln to be
" ; resolved \;e g \lmpacts on food secunty and

o

36

Ty ATV, RTINS O T
1EA Bloenergy ) ‘aslf 5[0 .SustainableInternational %ioenemy tiade
Concludmg\remagks
t?
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-

A Greenhouse Gas Balance
of Palm-Oil-Based Electricity
Production

International Conference on biofuels,
UNIDO/MPOB, Kuala Lumpur, 5-6 July 2007
Birka Wicke, Veronika Dornburg,

Andre Faaij, Martin Junginger
Copernicus Institute, Utrecht University

O Coppersictr Intituie
Rescarch lasitute for Sustainable Development snd innavation

T~ Introduction T~

* Discussion of sustainability issues of palm oil

¢ Afttempts to verify sustainability:
— RSPOQ, internatianal
- RTFQO, UK .
— Cramer Commission, NL

» 1 Cramer Criterion is GHG baiance: bio-
electricity must reduce GHG emissions by at
least 50% to 70% compared to a fossil
reference electricity system

~ Case study on GHG balance of electricity
—> from Malaysian CPQ and PFAD (Sabah,
Malaysia)

O Coperalcas instine
Rescarch Institute for Sistainable Devehopmient and bovation

3

| CPO-Based Electricity

Unrerslteic Utomcht |

_—PFAD-Based Electricity T~

4\, .
h

Unhrerslnt Utrecht

CPO Production Chaln PFAD Production Ghain
e Ol pal cpo
System boundaries: plaration
« from OP Plantation (Kalimantan, 1 _]
Malaysia) EFQ CPO ref inery
= to NG power plant {the l - |
Netherlands) Pai il mi + Main product of CPO refining: | mAD 1
@_@ RBD palm oil ’ J
! » PFAD - by-product [ o
Codfiring i o-firing in
| pozv;r,':?a':t_ » Transported to NL | powerplant |
Qi s s » Co-fired with NG

5

Untversiveit Lhrecht

“Cradle-to-Grave” emissions

based on Cramer Commission
methodology (Bergsma et al. 2006} (final
methodology still under development)

O(‘(Wﬂlﬂa inatituie
Renearch Institute for Sustainabie 1ovelopmem and Innovation

: Methodology | \

6

Components of GHG Balance of CPO Chain e

[l GHG flows System boundarles | Byproducts: e
Land use conversion
. . [l Oit paim
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Fertilizer production ‘

and application . K and Fiom
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"Components GHG Balance of PF Chains

GHG emissions from: CPOC Main
praduct of
?" CPOi " —‘ refinery: IS
refinery Allocation of j
/ i \\ ) | [ amissions by
market price

Alternative use of ™ [ meDoil |
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i

inputs for transport
4

to NL

Corbustion of PRAD s COIIRG I | powmtem
- power plant L BouTiane:

Lﬂf_slem boundaries |

Methodology Il

5 fossil electricity reference systems: Specific
NG power plant, modern natural gas, coal,
Dutch average electricity production, European
average electricity production

GHG emissions reductions are calcuiated by
comparing emissions of 1 kWh from the paim
oil electricity chain to 1 kWh from a fossil
electricity chain

GHG Emissions from Palm-0Oil-Based Electricity b

vs. Fossil Electricity

4008
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= ;
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il il
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Management Improvements
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degraded land i - 22 Prtation
5 "
o R St rodit FKE
- _Co!k:.,non of POME & | I T L
biogas in a closed anaerabic % 3 Toul
digester and production of | § =
electricity 8
Q
2 T
- Improved FFB yields 2
[+]
- Reduced inorganic 8=
fertilizer application by E
applying POME sludge afteq @ .o . > .
treatment ] Base case Improvemont

Copernican fusvincte

Rescarch Imtiiule

Resensch Instidule for Susiainable Devetopment and Inpovetion
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e

o, Liniversiieir Uerecht

GHG Emission Reductions: Comparison
with different fossil reference systems
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GHG Emission Reductions: o
Methodological Issues
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13 14
" GHG Emission Reductions: . Discussion
Methodolog|ca| ISSUBS « Allocation of emissions from land use
s change: time period is important
P E - * Allocation vs. system extension: limited
£ 50 1 | S1% : .
. ¢ impact on results, only in those cases that
T J- [UEL L are already borderline
# ED[ ‘ONG
' 5 25 ;uAverage Dutch
. X 'C1Modem NG
8 g5 ‘
0 Coal
Base case Market price Mass Energy ;IA\erage EuU
allogation allocation allocation - BRI Ot‘np-mm'wﬂ B .
15 16

3 Universiteds Uteech

Discussion

« Different fossil reference systems: low
impact on reaching emission targets, only in
borderline cases

+ Sensitivity: land use conversion (above
ground biomass and soil carbon) most
sensitive while emission factors for fertilizer
production have only little effect on results

0 Copernicas instetute
Research Instiwic fior Sustainable Development and Ianovation

%
E D Uubrarsdteln Lvrechi

Conclusions

+ PFAD can already at present fulfill GHG
emission reduction targets of Cramer
Commission, but are not the “silver bullet”’
because of limited availability and underlying
methodological assumptions

+ CPO from previously natural rainforest and
peatland have a negative GHG balance
compared to fossil reference systems

Caperitica Justitue

Research Institute for Sutainable Development andd Innovation

e

E o3 veimermiven Urcech:

Conclusions

» From a GHG reduction perspective: new oil
palm plantation development should ideally
take place on degraded land: large emission
reductions and even a net CO, uptake can
be achieved

+ Other improvements in management of the
plantation and mill can increase this emission
reduction even further

Cuprernicas Instinte

Research Institute for Sastpinable Developriént and lanovation
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SESSION 3-1:

FEEDSTOCK PRODUCTION IN PERSPECTIVE

Gustavo Best
Food and Agriculture Organization (FAQ), Italy

FAQ is the largest UN agency, its mandate being to deal with poverty and bring about
rural development through agriculture, forestry and fisheries. Bioenergy is one very
important issue that the organization has been dealing with.

The first issue | am going to discuss is potential feedstocks for biofuels. Benchmarking
of the energy output/input ratio depending on feedstock sends us the very important
message that it is not only feedstocks but also where they are produced, i.e, in what
eco-systems, that matters. It follows that the nature of the eco-system in which a crop
can grow becomes a critical factor in identifying optimal feedstocks from the many
possibilities tabulated on the four slides. Competitiveness in production costs according
to feedstock is another important consideration. A graph is presented to illustrate
indicative parity prices of the first generation technology ethanol vs. gasoline indexing
to petroleum crude oil (US$/BBL) and gasoline (US$/liter) produced from different
feedstocks. Bioenergy potential varies from region to region and Africa is considered
to be the one likely to have the largest potential by the year 2050, followed by Latin
America and the Caribbean, the CIS and Baltic States, North America and Oceania. As
to the type of biomass, it is thought that energy crops from current agricultural land
will be the largest source by the year 2050, followed by energy crops from marginal
land, forest residues, agricultural residues, dung and organic wastes. Global biofuel
production, including second generation technology, could experience a five-fold
increase by 2025.

The second issue | intend to discuss is potential impacts from various angles. The
possible impacts on international commodity prices are tabulated, assuming the case
where 10 million tons of a certain crop is used for biofuel production. One example
estimates a 10% increase in sugar price in such a situation. The following three slides
identify the potential impacts that each activity in the production process is likely
to have on environmental, biological and social matters, the food security issue, for
example, being one of the last-mentioned.

The third issue | am covering is the responses of FAQ and UN Systems at large to this
situation. Over the period 2006-2007, FAO received requests for technical assistance
from 25 countries regarding subjects related to biofuels, thus indicating enormous
interest globally in bioenergy. To react to growing requests and demands internationally,
FAO has developed certain tools and initiatives. Woodfuel Integrated Supply/Demand
Overview Mapping (WISDOM) is atool for highlighting and determining woodfuel priority
areas which can be merged with other interrelated socioeconomic and environmental
issues. A further tool is the International Bioenergy Platform (IBEP), in which FAQ
collaborates with other organizations in the area of bioenergy and where food security
assessments are currently key issues, FAQ also hosts the Globat Bioenergy Partnership
to work on the issues of sustainability criteria, trade, evaluation and methodologies
for greenhouse gas emissions, and the strengthening of public-private partnerships.
Its flagship publication, State of Food and Agriculture (SOFA), will be dedicated to
bioenergy in 2008.

UN Energy is a group of international agencies such as FAQ, UNIDO, UNDP and the
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World Bank, which focuses jointly on bioenergy and in May 2007 published Sustainable
Bigenergy: A Framework for Decision Makers, dealing with both positive and negative
aspects of the topic and offering recommendations. Its message to policy makers is to
remind them of the importance of informed decisions and to point out that they should
not go fastinto large bioenergy projects without thoroughly examining the implications,
as damage could in some cases immensely outweigh the benefits.

(bestgustavo@hotmail.com)
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Feedstock Production in Perspective
International Conference on BIOFUELS
UNIDO/Kuala Lumpur July 5 -7, 2007

Gustavo Best
FAO

Bloenergy s about people,
resources and knowledge

Three Issues

» Potential feedstocks which and how much ?

+ Impacts Commodity prices, Society, Environment

Economy

+ Requests and responses FAO and UN-Energy

fossil energy ratio (cutput/input)

B grapes (ltaly)

0O petrolueum diesel

O ethanol from maize (N. America)
O sugarcane (Louisiana)

B biodiesel from soybean

O sugarcane (Florida}

E sugarcane (Braz Batianoni &

Marchettini, 98} -
sugarcane (Brazl: Macado,97}
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10
Bioenergy potential per type of biomass: different
scenarios, year 2050 Exajoules/yr
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Source: Juergens and Mueller fordicoming 2007, based on data from Faaij 2006
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Global bio-fuel production could expand 5-fold by 2025 :
+ Sustained high prices of crude oil projected provide an additional f
incentive to expand bio-fuel output ~ beyond the levels stipulated ‘
by policy - as long as retail excise tax relief for bio-fuels remains ;
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Cross links: Impacts on international commodity prices i
An additienal 10 million tonnes of ... (
Sugar Maize Sugar and Soybeans and Sugar, Malze and ;
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Commndity ++v uted for biofuels :
would change international prices (percent) in the long-run by :
Sugar +9.8 +1 +13.3 +2.3 +13.8’
Maize +H.4 +2.8 +34 +4.0 +4.2
Vegetable oils +13 +0.2 +0.2 +7.6 +7.8
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Wheat +h4 +0.6 +0.9 1.8 +2.0
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Tosk 3 [ 5o April 2007 - Focus: Food Security and Analytical Framework
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+ State of Food and Agriculture {SOFA) 2008 on Bioenergy ' kel Impacts on Biodiversity and Naturat Resource Managemert wm.mu e emsnimmsmamed 43
ke 9 Implications fox Cimate Change 48
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24

26

+ Bioenergy was identified as a clear
area of work for UN-Energy

* UN-Energy is a collaborative
framework far all UN bodies active in ‘
the field of energy 3

23

The document is the result of an
intense consultation process with
all UN-Energy members.

UN-Energy thanks the World Watch
Institute for its very important
contribution in the creation of the
: document

25
» The paper first sets the role of bioenergy
in the overall global energy context.
* The 9 key issues it considers include:
i
= it discusses 9 key sustainability issues — Poverty
— Health
-~ Food security
+ indicates possible implementation - Agriculture
. ~ Agro industry
Issues — Environment
« Water
. C_Iimate c_hange
+ it concludes with a framework of action _ Fi'n:r']‘;‘:"e's"y
at the national and international levels. — Trade, Energy security and foreign exchange balances
27

. The economic, environmental and sccial impacts
i i of bioenergy development must be assessed
Some h |gh||ghtS carefully before deciding if and how rapidly to
develop the indusiry and whai technologies,
policies and investment strategies to pursue.
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| e e e T

|

— BUT the biofuel market offers a new and fast-
growing opportunity for agricultural producers
and could contribute significantly to higher farm
incomes.

- AND could support productivity growth in
agricuiture or other sectors with positive
implications for food availability and access.

152

28 29
i
H
t
“Unless new policies are enacted to protect “..r... crops that require high fossil
threatened lands, secure socially energy inputs and valuable land, and
acceptable land use, and steer bioenergy that have relatively low energy yields
development in a sustainable direction ! per hectare, should be avoided.......”
overall, the environmental and social !
g:m:ge (f::tw’!d in some cases outweigh ; This also implies low or negative energy
e beneliis ; balances
30 31
!
[
On food security.......
Governments and others should encourage the '
use of sustainable bioenergy production and i - the availability of adequate food supplies could
management practices. i be threatened by bicfuel production
3
i
...... international certification scheme, including green ! - Lcaoscilcafr;%%s:rci:sgsld be compromised by higher
hotise gas verification, should be set up to ensure '
that bioenergy products, and biofuels in particular, ! - increased bioenergy feedstock
meet en\fflro'nmental standards all the way from 1 demand. .. (could) drive the poor and food
fields to fuel tanks ............... s i insecure into evan greater poverty.
i
i
i
32 33

To some extent it shows how the food
security risks are the mirror image of
the opportunities
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Some technical suggestions On policy impacts

“ crops for energy production in rotation with
food crops to improve productivity and

l *» Policy limiting imports of (more
diversify income (and even better ;

§

b

!

!

efficiently produced) biofuels imports

biodiversity ?)”
versity ?) = Policy mandating the blending of

“ cascading” of biomass over time, using biofusls with fossil fuels at home
biomass materials for different uses and
then recycling the wastes to energy” Can divert more land than necessary from

food production

i A v

36 37

In relation to farmers

On the type of future bicenergy systems
- need fo assess winners and loosers (even within rural

—_— —_— L - e A A i AR - eAna o AR A S g Anann i At s = i

areas); A mix of production types
- large biocompanies controiting the full chain; . 5
preducers of feedstock might get less benefits; 1. dominated by large, capital-intensive
businesses
“At their best, liquid biofuel products can enrich farmers
by helping to add value 10 their products.... 2. farmer co-ops that compete with large
companies
at their worst, concentration of swnership could drive
poorest farmers off thsir land and into deeper 3. liquid biofuels are produced on a smaller
poverty. scale and used locally
38 39
Opportunities

Economic development
- mobilizes investment In rural areas
9 tes new Infr e and busi opportunitles
= gendérales income

One of the key challenges of blofuel policy
development is to

Sociai benefits
+ new livelihood opportunities
+ increases access to modem energy servicas
impreving quality of life

“ effectively navigate the chaotic and often
manipulated markets in which they operate” | Environmentat advantages

- promotes resourge conservation and ecosystem rehabilitstion
. d " it i + climate change mitigation through use of cleaner fuels
(l‘e‘ energy and agricu ure) N = opens opportunities for marginakidegraded tand rehabilitation
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SESSION 3-2:

EMERGING SUSTAINABLE FEEDSTOCK: THE TREE BORNE OILSEEDS

N. Vedaraman?, Sukumar Puhan®, G. Nagarajan®, K.C. Velappan®
sChemical Engineering Department, Central Leather Research Institute, India
bInternational Combustion Engineering Division, Faculty of Mechanical Engineering,
Anna University, India

In recent times the world has been confronted with an energy crisis due to depletion
of resources and to increased environmental problems. Increasing energy demand is
a major issue, especially for transportation, as increased mobility, changing lifestyles
and migration of people to cities for employment have taken place. Oilseeds provide
a unique platform for the production of biodiesel that can replace non-sustainable
petroleum and other fossil fuels for our energy needs. Of the alternative fuels, biodiesel
obtained from vegetable oils looks promising as an eco-friendly alternative to diesel
fuel.

Although soyabean, palm, rapeseed, sunflower and other oilseeds are useful
feedstocks in other countries, India has some problems with increasing production of
cultivated oilseeds because of its limited land area and irrigation facilities. However,
there are numerous trees yielding oilseeds in forest regions in this country which can
produce a substantial amount of seeds and in turn oils, which can be used for biodiesel
production.

This presentation deals with the preparation of biodiesel from different oilseeds
obtained from Indian forests such as mahua, sal, neem, karanja and jatropha, which
are under-utilized although their potential is very high. The reasons for current under-
utilization are the small amount of collection due to lack of infrastructure, alongside
delays in cash disbursements to the drivers. Organized collection will satisfy part of our
energy needs.

India needs 52.33 million tons of diesel for 2006-7 and 66.90 million tons for 2011-12.
A 5% blend would require 2.62 million tons of biodiesel and an area of 2.19 million
hectares in 2006-7 and 2.79 in 2011-12 if it is to be produced entirely from jatropha.
If we look at diesel in the agricultural sector as a merely part of the total demand, we
currently operate about 6 million diesel-operated pump sets consuming about 8 million
tons of diesel, which will require about 7 million hectares of land if we are going to
replace it entirely with jatropha-based biodiesel.

India’s carbon emissions, like China’s, are high, i.e. about 250 million metric tons of
carbon in 2001. Free diesel for agriculture and transportation for the poor is the desire
of Government agencies but the question remains as to whether this is in fact feasible.
| believe that it will be possible by 2012 if the sales price of a carbon credit is anywhere
between US$67 and US$357 by that point, as predicted. If we assume a mid value for
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carbon credit, i.e. US$ 250 per ton CO_, 1 ton of biodiesel usage is equivalent to 3 ton
€0, saving which, is equal to carbon credits of US$750. With the current diesel price in
India which is about 30-33 Indian Rupees per liter and almost equivalent to the price of
biodiesel per liter, free biodiesel will be on the cards.

We tested biodiesel that had been transesterified from tree borne (TB) oilseeds
(mahua, sal, neem and jatropha) to find out their fuel properties (heating value, specific
gravity, kinematic viscosity, pour and flash points, cetane number) and then in Kirloskar
diesel engines. The results were promising, cetane numbers being higher than that of
diesel, flashpoints quite high, thermal efficiency similar to that of diesel, CO emissions
significantly lower (30-40%), hydrocarbon emissions reduced by 40-50% and NOx by
5-10% except with jatropha, but CO_slightly higher.

Thus it may be concluded that bio-energy is essential for the Indian sub-continent, as
substitution by alternative fuels will have a significant impact on both the economy and
the environment, as well as contributing to the mitigation of global warming.

(nvedaraman@yahoo.co.in)
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Asian Countries
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Vegetable Qil Based Fuel

*Advantages

Problems

Coatprer Unit Eoergy

W ridWide Feedstocks For Biodiesel Cultivated Area of Oilseed Plants
- Production (in Lakh tonnes) | [Coanry

% of world Yield
oilsced arca Tonstha

O Other

W Sunflower seed
O Rapeseed

& PPalm

B Soyvabean

200304

Self’ Per capita
sufficiency | consumption

land
cadfeart

Jrog0. |asyr

Bhutan

Sri Lanka 63610
Maldives 200000
Nepal 274620
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Gestation, Productive Period And
Employment In Tree Borne Oilseed
Plantations

SNe [ Oilseed | Seed harvesting | Ge Productive | Employment

Uses of Jatropha

1 Ot insecticide. ) Hile {Man day/ha)
skin diseases, repelfent [or
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Demand and Area Reguired
Under Jatropha
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" Praperties of MOME |
SOME ,NOME,JOME
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Diesel
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i Point

‘Flash Point
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3
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Fig.3 Variation of CO2 With Bruke Power

The Engine Used
=Kirloskar
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stroke
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engine

CO Emissions
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31

NOx EMISSIONS

Emission Reduction
XKW
*Hydrocarbons by 40-50%

»Carbon monoxide by 30-40%
=*Oxides of nitrogen by 5-10% except

JOME

2 3

Brake Power (kW)

LK1 & wna Umisersity, Uheninar

ation of NOX With Brake Power

- :Bio- Energy in the Indian-sub
' continent
sDriving force
=Encrgy securty
»Eeconomies

sFavironment

THANK YOU
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SESSION 3-3:

RENEWABLE RESOURCES FROM O1L PALM FOR
THE PRODUCTION OF BIOFUELS

Mohd Basri Wahid,
Malaysia Palm Oil Board, Malaysia

In 2006 Malaysia produced 15.88 million tonnes of crude palm oil (CPO)}, 1.95 million
tonnes of crude palm kernel oil (CPKO) and 2.20 million tonnes of palm kernel cake
(PKC), from about 4.2 million hectares of land. These products may be exported as they
are or further processed before exporting. Currently, these three products constitute
the main marketable and valuable commodities of the oil palm but in their production
a voluminous amount of biomass is simultaneously produced. Palm biomass has great
potential as alternative renewable energy and constitutes 9o% of the plant, only 10%
being converted to oil.

The biomass from the palm oil mills includes empty fruit bunches (EFB), palm fibres and
palm shell. In 2006, we had 17.4 mitlion tonnes (wet) of EFB, 10.3 million tonnes (wet)
of palm fibres and 4.36 million tonnes (wet) of palm shell, a good source of biomass
for processing into energy. Another source of energy from palm oil mills is Palm Qil Mill
Effluent (POME) subjected to anaerobic digestion. The resources from the mills can, as
a whole, be translated into energy of 56.3 million barrels of oil equivalent (BOE) with
19.4 million BOE from EFB, 20.8 million BOE from fibre, 13.0 million BOE from shell and
3.1 million BOE from POME,

Fronds from the estates are regularly trimmed during felling, offering another source
of energy at the rate of 9.7 tonnes per hectare (dry weight basis) if this can be
exploited. n Malaysia 80,000 hectares are replanted annually, ‘as 25-year-old palms
need to be replaced because their yield has diminished and they have hecome too
tall to be harvested efficiently. When the palms are felled, the chipped trunks are left
to decompose in the fields at the rate of 37 tonnes per hectare (dry weight basis).
Trunks and fronds have a slightly lower calorific value than EFB, fibre and shell. The
Malaysian Palm Oil Board (MPOB) have done some work in formulating the biomass
into briquettes or pellets as a solid energy for burning which can be sent abroad, but
if it is going to be used locally, it can either be compacted into bales or pulverized to
reduce transportation costs.

One of the major types of biofuels that can be used in the transportation sector is
bioethano!l, which is conventionally produced from plant starch or sugar. Recently,
however, the use of lignocellulose as a feedstock has been actively promuigated.
MPOB is also working on the development of technology to convert the lignocellulosic
oil palm biomass to ethanol, the critical aspect being the need to find suitable enzymes
or microbes to break down the lignin. Preliminary assessment indicated that palm
biomass has the potential to be converted into bioethanol, which could be exported or
used to replace a portion of the gasoline requirement in Malaysia. Trunks appear to be
the best feedstock from palm bioemass, with the highest yield of 451 liters of bioethanol
per tonne of trunks, followed by EFB, fronds and fibres.

In conclusion: Oil palm biomass is readily available at present in abundance throughout
the year and currently suitable as solid fuel. However, its composition has potential
as a second generation feedstock, not only for bioethanol but also for other types of
energy, e.g. biomass to liquid, biomass to gas and so on. The use of biomass obviates
the food vs. fuel issue as it is a by-product from the existing palms.

(basri@mpaob.gov.my)
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* Introduction: Energy plants

* Sources, types and quantities of
palm biomass

* Characteristics and potential as
alternative renewable energy

* Availability
* Potential as hiofuel

* Conclusion

Some Energy Crops
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BARREL OF OIL EQUIVALENT
(mil)

EFB 19.4
Fibre 20.8
Shell 13.0
Effluent 31

*Computed based on calorific values

——
..\-t.-o

CHIPPED TRUNKS

Characteristics of Biomass
with respect to its Fuel Properties

BiOmass/|
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) LOCATION OF MILLS N MALAYSIA AND iTS OPERATIONAL
Availability CONSISTENCY (2006)

. 3 State Number of Mills  Milling Hours  Milling Capacity Utilization Rate,
397 mi"s per month per month %
- Johor 67 427 93
Kedah 6 364 108
Kelantan 10 305 69
Melaka 3 436 99
N. Sembilan 15 393 B5
Pahang §9 77 88
Perak 3 313 73
P Pinang 43 430 103
Selangor 21 418 92
Terengganu 12 389 76
P Malaysia 401 26
Sabah 406 86
Sarawak 352 92

SabahfSarawak 393 95
MALAYSIA 398 92

Biomass in various forms Conversion to Bioethanol

Briquettes

D

Cellulases n

l Distillation

Cellubose Chemical/
Pretreatment ATRRSISNE Ernzymatic QIS Fermentation
Hydrolysis

I Ligrin \
Ligno- l .
celluiosic Lignin Ethanol broth
Biemass

BIOETHANOL POTENTIAL AS

POTENTIAIL. ETHANOL FROM BIOMASS (dwb) REPLACEMENT OF PETROLEUM

Biomass | EFB _ Trunks  Fronds  Fibrés ' mil.  mil. litres "% Replacement?
g A : : ' Feedstock tonne ° i)
EFB* 6.10 24
Fibres” 6.0 14

388 451 317 ! Trunk** . 47

Glucose g/g 043 0.65 0.47 023

Xylose g/g 0.26 0.12 0.24 0.18

Ethanol
l/tonne

Source: DTU.Density of E10H al 0.789 giml Frond** . 9
0.54 ethanollg ghucose
0.35g ethanolly xyfose
*Amount based on FFB pro
*Amoint projactad to be av
EBased an peiroleum ysa of il, Vitre's b 2005
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CONCLUSION

Readily available and at present in
abundance throughout the year.

.

Suitable as solid fuel. _
Composition has potential as second iS i

generation feedstock for bioethanol.
MPOB

Depends on existing palms and thus
does not conflict land/food use.

Need to interface logistics of collection, Th an k YO U

pre-treatment, environmental impacts,
agronomics, economics and its _
competition with other energy alternatives.

3

FLOW DIAGRAM OF PALM Ol MILLING

Fresh Frult Bunches
FFB
CONDENSATE
ErruENn At [ Stertzer |
{ Threshar | e (” EMPTY FRUIT BUNCHES
i (EFB)

Praay

Crude Paim Ot

JE
Karned
G '

-products
. - .
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SESSION 4-1:

MPOB PALM BIODIESEL PRODUCTION TECHNOLOGIES

Choo Yuen May, Cheah Kien Yoo, Ma Ah Ngan, Harrison Lau Lik Nang,
Yung Chee Liang, Rusnani Abd. Majid, Andrew Yap Kian Chung, Ng Mei Han, Puah
Chiew Wei, Yahya Hawari & Mohd Basri Wahid
Malaysian Palm Qil Board (MPOB), Malaysia

The current biodiesel production technologies are predominantly based on the
transesterification reaction ofvegetable oils and fats with methanol using homogeneous
base catalysts such as sodium methylate (sodium methoxide), sodium hydroxide or
potassium hydroxide. The Malaysian Palm Qil Board (MPQB, then the Palm Qil Research
Institute of Malaysia or PORIM} initiated the palm biodiese! program in 1982 by starting
laboratory scale R&D. The production technology the MPOB patented to produce palm
biodiesel was scaled up to a 3,000 tons per annum continuous pilot plant, which has
been in operation since 1985. The biodiesel produced from this pilot plant has been
used for various field trials, the most comprehensive and exhaustive one having been
conducted in collaboration with Mercedes Benz of Germany in the early 1990s.

The increasing demand for palm biodiesel from the EU in 2004 prompted the MPOB to
scale up its production technologies to a commercial level. Since then, there have been
three commercial plants buiit using the MPOB's technologies (each with 60,000 tons
per annum capacity): the Carotino biodiesel plant, which has been in production since
july 2006, Golden Hope's since May 2007 and FIMA's, which is to be commissioned
in September 2007°. Four more plants based on MPOB technologies are either under
construction or in production: i) a 60,000 TPA plant in Korea commissioned in the cold
winter from December 2006 to January 2007 and now in commercial production, ii) a
60,000 TPA plant in Thailand to be commissioned in November 20072, iii) a 120,000 TPA
plant in Johor, Malaysia to be commissioned in July/August 2007 and iv) a 120,000 TPA
plant in Klang, Malaysia, to be commissioned in 2008. One of the limitations of palm
biodiesel is its high cold filter ptugging point (CFPP +15°C). The MPOB has overcome
this limitation by developing a process for the production of low CFPP biodiesel (-18°C)
for export. Three commercial plants, each with 30,000 tons per annum, have been built
and one is already in commercial production manufacturing low CFPP winter grade palm
biodiesel for export from Malaysia.

In the MPOB's palm oil biodiesel process, the fatty acids (FA) are converted to methyl
esters by esterification of crude palm oil (CPO) in the presence of a solid acid catalyst.
The methyl esters are then converted into biodiesel products and crude glycerol with a
concentration of 80-85%, which can be purified to pharma grade glycerine.

1 The date was the estimate at the time of the Conference and its commission-
ing actually took place in March 2c08.
2 The date was the estimate at the time of the Conference and its commission-

ing is expected to take place within this year.
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The esterification section is not necessary if refined, bleached and deodorized (RBD)
palm oil is used instead of CPQ. To produce good quality biodiesel, it is crucial to
control certain parameters, Three slides illustrate the process- and feedstock-related
parameters. They are followed by a few slides to show you the key fuel properties
of normal and winter grade palm biodiesel, together with information on the cetane
numbers of biodiesels from different feedstocks and that of mineral diesel. The MPOB’s
biodiesel production technologies are optimized for palm oil and palm oil products and
are simple and proven, as they have more than 20 years of experience. The biodiesel
produced meets international specifications such as EN 14214 and ASTM D6751.

The palm methyl esters contain other value-added downstream products such as palm
phytonutrients, e.g. carotenoids, Vitamin E, phytosterols, squalene, coenzyme Q and
phospholipids. Therefore, valuable phytonutrients worth about US$970 per ton are lost
for every ton of methyl ester burned. The MPOB’s palm biodiesel technologies are ready
for commercial exploitation of these value-added products.

{choo@mpob.gov.my)
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ENERTECH BIODIESEL PLANT, STORAGE TANK AREA, ENERTECH
SOUTH KOREA BIODIESEL PLANT, KOREA

Qveryiew of Biodiesel Plant

PLANT, SOUTH KORE
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uel Properties of Palm Biodiesel
{(Normal and Winter Grade)
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SESSION 4-2:

TECHNOLOGY FOR THE EXPLOITATION OF JATROPHA AS RAW MATERIAL FOR
BIODIESEL: THE INDIAN EXPERIENCE

B. Jaya Kumar
Nandan Biomatrix Limited, India

After several years of R&D work and pilot scale demonstrations, India is now at the
threshold of commercial production of biodiesel using jatropha oil. This presentation
will give an overview of the efforts being made to commercialize jatropha biodiese! by
different research arganizations, central & state governments, public and private sector
companies and by our organization, Nandan Biomatrix. The government’s biodiesel
policy, excise duty exemption, subsidies and grants, the president’s vision, the country’s
energy scenario, the role of biofuels, the availability of unutilized lands for jatropha
cultivation and the current status of the biodiesel industry in India will be described.

To make this project successful, an integrated approach is being followed wherein all
inter-related activities are being performed to give the best possible results in terms of
economic and social benefits for all the stakeholders. The range of activities covered is
broadly classified into Backward and Forward Integration.

Backward Integration covers: (i) AgriculturalTechnology: germplasmaccessions, superior
selected varieties, plant breeding, suitable methods of propagation, infrastructure
such as mist chambers, cool chambers, poly-houses and hardening chambers, and
demonstration blocks; (i} Package of Practices: spacing, irrigation, mulching, optimum
fertilizer requirement, inter-culturing, pruning, pests & disease control, harvesting,
and storage of seeds; (jii) Symbiotic Activities: intercropping apicuiture; (iv) Unique
Supporting Activities: technical supervision & guidance, a franchisee network, crop
finance, crop insurance, and a buyback arrangement of the produce.,

Nandan Biomatrix is developing superior varieties and improved packages of practices
and crop monitoring technologies to increase the seed yield and the oil percentage in
Jatropha curcas. Extensive research on growth and yield parameters acts as the basic
tool for the production of superior varieties. For meeting the objectives of commercial
cultivation, best varieties and germplasms have been accessed. Nandan is involved
in continuous evaluation of these accessions and the development of superior
varieties through plant breeding that results in uniform traits with enhanced yields and
therapeutic values, Apart fram development of superior varieties, several other factors
like irrigation, spacing, nutrient management, pest management, etc influence the crop
performance.

Forward Integration covers: (i) oil expelling & solvent extraction, (ii) pretreatment &
transesterification, (jii) biodiesel storage and distribution and (iv) valuable byproducts
such as biofertilizers, biopesticides, nutraceuticals, pharmaceuticals & glycerine.

The stakeholders are: (i) farmers, (ii) governments, (i) entrepreneurs, (iv) diesel
consumers, (v} financial institutions and (vi) carbon credit companies. Their roles to
make the project successful will be discussed.

(info@nandan.biz}

(THE SLIDES OF THIS PRESENTATION ARE NOT AVAILABLE)
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SESSION 4-3:

HYDROPROCESSING OF PALM OIL FOR BIOFUEL PRODUCTION

Prabhakar Nair
UOP LLC, USA

The production of renewable fuels is continuing to expand worldwide as a result of
increasing petroleum prices, government regulations, and commitments to greenhouse
gas reduction. There has been little integration of renewable fuel production within
petroleum refineries to date, despite rapidly increasing growth in the demand for
renewable fuels. The segregated production of renewable fuel components increases
cost, since the existing infrastructure for distribution and production of petroleum-based
fuels is not utilized. Renewable fuels will be able to have wider application in meeting
the increasing demand for transportation fuels if economic opportunities for blending
or co-processing them within traditional petroleum refineries can be developed. UOP
LLC and Eni S.P.A. are jointly developing new technology to utilize renewable feedstocks
derived from vegetable oils for the production of high quality diesel fuel.

This presentation introduces the new UOP/Eni Ecofining™ Process for Green Diesel
production and discusses the advantages it has over other technologies to produce
renewable diesel fuel, such as Fatty Acid Methyl Ester (FAME), also known as
biodiesel.

Whereas the established route to produce biodiesel today is transesterification of
vegetable oils with methanol, resulting in biodiesel, and glycerol as a by-product, the
Ecofining™ Process converts vegetable oil to high quality biodiesel with hydrogen. The
production facilities can be stand-alone, however, greater synergies can be expected
with existing assets and infrastructure if they are located within petroleum refineries.
The process is feedstock flexible and any vegetable oil can be fed. If palm oil is used,
with 100 units of input, 88~g97 units of biodiesel can be produced with superior fuel
properties, compatible with both petroleum diesel and conventional diesel engines.
Green Diesel has a cloud point of -302C to -102C and a cetane value of 70-90. These
properties make it a premium blending component.

The economics of biofuels are still not good relative to gasoline or diesel when crude is
US$50 per barrel, except for ethanot based on sugar cane. The feedstock cost comprises
about 80% of the total biofuel production cost and economic viability is feedstock cost
driven. Palm oil based biodiesel production breaks even when the crude oil price is
$52 per barrel if the palm oil cost is $420 per ton. However, the break-even point varies
as the feedstock price changes. When Green Diesel is blended with petroleum diesel,
the leverage of its premium quality is exceptionally high and the refinery operating
margin is expected to be much higher as compared with the cases of blending with, for
example, FAME.

UOP has carried out an intensive co-development program with Eni since 2005 to
develop the Ecofining™ process. The basic engineering design for the first commercial
plant in Europe has been completed in the second quarter of 2007 and it will start
up in early 2009. The life cycle analysis of energy balance and GHG balance indicates
positive results in favor of biodiesel, and Green Diesel in particular, relative to petroleum
diesel.
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Our R&D program includes catalytic cracking of vegetable oil for Green Gasoline and
Green Olefins, hydro-processing of pyrolysis oil for Green Gasoline and Green Diesel,
and hydro-processing of lignocellulosic wastes for Green Fuels and Green Chemicals.
Algae oil productivity is outstanding and could enable an oil route to biodiesel, Green
Diesel and jP-8, military jet fuel.

In conclusion: Petroleum refiners are well positioned to play a major role in renewable
diesel production. UOP and Eni are licensing the Ecofining™ process, which offers
sustainability and better economics. Green Diesel has superior fuel properties.
Longer term technology development focuses on the utilization of algae oils and waste
biomass.

(Prabhakar.Nair@uop.com)

International Conference on Biofuels



Hydroprocessing of Palm Qil for
Bio-fuels Production

International Conference on Biofuels
Kuala Lumpur, Malaysia
July 5 & 6, 2007

§

A Honaywell Company

© 2007 UQP LLC. Al rights reserved. LR wboe-o1

UOP Overview

A Honeywel Company

+ | eading supplier and licensor of processing technofogy,
catalysts, adsorbents, process plants, and technical services
to the patroleum refining, petrochemical, and
gas processing industries ;

+ UGP Technology Fumnishes: 66% of the world's gasaline; 70%
of the world's modem detergents; '

80% of the world's para-xylene

+ Industry leader in developing and providing clean fuei

solutions in response to various government directives

+ 3400 employees wordwide
+ 'D6 Finangcials: $1.6 billion sales

+ Strang relationships with leading refining and petrochemicat
customers worldwide

= 70+ processes in 6,000+ units in hydrocarbon processing
industry; 300+ catalysts, adscrbents; 31 of 36 refining
technologies in use today created by UCP

2003 National Medai of
Technology Recipient

Track Record Of Technology Innovation

3 4
Hydroprocessing Vegetable Oils in Refineries . .
Avomeymp Compary Alternate Fuels: Market Drivers & RiSKS i comuy
e y Market Drivers Risks & Uncertainties
Drivers L gascei « Higher crude prices: » Crude prices decline
- Petroleum cost and Averdobility Itifrlgegu:m! projections significantly
availability [ of 3§ « Government poficy towards
« Mandates and incentives i tennnorislon * Geopolitical concerns: renewables changes
+ GHG emissions Campotiticn security of supply and + Biomass feedstock
energy independence availability, cost, lack of
4 £ « Green House Gas (GHG) distribution channels and
L HV [ emissions reduction rate at which the automotive
!."i.«.s: . N Apgras . + Government policy: fleet can be turnad over
2 olit .?13 POCE g Co-nroce ssing optun:, mandates and fiscal constrain market growth
Options Hytiegrn gan (il incentives - Technology and innovation
Hlgires vidise nrogiuack, « Job creation for breakthroughs do not
' agricultural sector materialize
i Lk
o b ! a
‘! E4 E (3 ]
a2
5 6
2004-2015: . . .
Incremental Giobal Energy Demand A MonevvallCompane Biorenewables in Oil Refineries A e o
Reference ARernative
' Scenaric Policy
S 300 Bi e — ~
g Dother " AT%iyr 18%Iyr || Issues
€ 2500 renewables St End « Availability
-; H Hydro 25%/yr 2.6%!yr o 1 + Costs
2000 f + SewT e g . i
EY { O Blofuals 1ZA% Iy 15.1% L yr| " s ; { * Transportation
w . M i = Composition
g 1500 ENuclear 12%fyr  1.6%fyr 4
g 1000 OGas 25% yr  2.0%iyr
5 soof aon W% Iyr  1.3% 1 yr
g Ocos ZE% Iy 2.0%/yr
Rserammlza ASIL Poll'::y Pamary
cenario Cenario
s Enorgy 2% lyr  1T%Iyr
Shifting Towards Conservation & Alternatives
Biofuels are Fastest Growing Segment L
Saurce: IEA e apde
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Paim off prices have doublad over the past 2 years. kikg
Diffieuit to compets wipetrodiesel af such pricing fevels . .
pe pe P d e Vegetabla oif feedstfock present processing challenges

9 10
. . Enabiers for a Sustainable
Current Biofuels Production AboneywalComon Biomass Infrastructure A iomrent Company
Biadiesel Production from Oils Ethanol Production from Sugars s Iiﬁ:’:‘{'mr — ”Uq‘:ﬁwm
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3 20 %5 @200 I] n s § Do 120 Currant Petandsl
100 1 Diis Productivi
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i ] liquid transportation pool.
Soy Cormn i '-:_ --T“E . i i
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Biofuels Strategy

A Hormywell Companry

Consider Renewable Fuels
efineries?

uoe

A Hitwrii! Company.

Fuel Additives / Blends Fuels

Ethano{ Gasoline

[

UOFP’s Bio-Fueis Technology Goals

Identify and utilize processing, composition, and infrastructure
synergies to lower capital investment, minimize value chain
disruptions, and reduce investment risk.

] lBiodiese! ‘

Dlesel

Generation 2
* Lignocellulosic blomass and
algat oils to fuels
* Process Integration
= Flexible feadstocks

- Combined fuel, power and
chemicals production

Generation 1

» Vegetable oils and greases to
diesel, gasoline and JP-8
(mllitary jet fuel}

* Flexible, hybrid technologles

= Capability to process fossil
and bio feedstock

Lo 4
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« Renewables are going to make up an increasing share
of the future fuels pool

» Allows the refiner to control the quality of the
renewable blending components required to meet
mandates

« Provides a source of high quality diesei{ blendstock
- Generates future CO, credits
» Energy sacurity - utitizes domestic feedstocks
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Biorenewables in Qil Refineries A ot Company Biomass Processing Routes A Moot Gompans
Feed Process Product
Methanol [
- = eth — Biodiesel
Vegetable Oil
. -.2m cost and E P getab ;‘ Glycerol
v sabity CEla 2 H
- andates and Inee . Transportation Vegetable Oil I'—‘@EWE——— Green Diesel
i+ BHG emissic: - Compaotition
, Vegetahle OIl EEE(R §——— Green Gasocline
; Crackin
l— Need [ Approaches ‘——v Green Olefins
* Profitable Processing « Stand alone options 4 . | el |}—— Green Gasoline
Qptions 't + Co-processing opgions l Pyrolysis Ol ‘ » Green Diesel
» Hydrogen generation
* Higher vaiue products GreenFuels ©
y) WL
Grgen‘“CI_\%‘lcaIs% !
% s T oac. Someo s
S R R AP,
T N ,,"’fér-“"o_ *
B WY S e i,
15 16
. . UOP/Eni Ecofining Process
Palm OQil Processing Routes A Horepent Compary Development Objectives A Homvr Comoany

Feed Process Product
Methanol l—ﬁ___ .

}— Biodiesel Biodiesel
Palm Qil

e— . Glycerol

Ecofining™$—- Green Diesel

H2
Palm Oil :l—

+ Joint development of UOP and Eni
+ Develop a processing route to convert any
vegetable oil to high quality diesel
- Economic
- Feedstock flexible
- Sustainable
- Leverages refinery assets and infrastructure

17 18
Processing Palm Oil with the .
Ecofining Process A oyl Conoany Ecofining Process Performance A Horevet Compary
Patm Gil Makesp .« |jpgrades palm oll using Feed
Hydreg#n  hydroprocessing and Palm CIl, wt-% 100
isomerization Hydrogen, Wt 1538
* Product s an high cetane
diasel blending component Products
propane  ~ Hydrecarban product, not an Naphtha, vol-% 10
& ﬂgm oxygenated cornpound Diasel, vol-% 88-97
Ends « Co-production of propane, Cetane Number > 80
naphtha, and high gquality jet
ordet  fuel possible Sulfur, ppm <1

* Standalone system enables
control of cloud point and
cetane as waell as seasonal
variance

Disset
Product

Higher Saturate content lends to lower H2 consumption

LaP 4son2m

Water and CO; also produced as
deoxygenation products

LR abon 22
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Green Diesel Fuel Properties Arioomvo Comar Green Diesel Blending Benefits A Howpern Eomosny
Petroleum SBiodiese! _ - « Green Diasel has a high
ULSD {FAME) Green Diesel Diesel Pool Barrels | Cetane cetane and is similar to GTL
Oxygen Content, % 0 1 2 Componernits in Pool Index diesel
- . Karosene 500 4" « Cold flow properties are
Specific Gravity 9% 088 078 Straight Run Diasel | 7500 52 controlled by paraffin
Sulfur content, ppm <10 <1 <1 i isomerization
Heating Vaiue M/kg 43 38 44 Hydrotreated LCO 2000 2 « These properties make Green
Cloud Point, °C -5 Sto+15 <30 to 10 Green Diesel 2346 T4 Diesel a premium blending
istiation, °C 200 1o 35 34010 355 | 26510 320 Average Cotans 50 componant
Distillation, o 350 0 0 ge La = Perimits blending low value
Cetane 40 50-65 70-80 LCO inta ULSD or a reduction
Stability Good Marginal Good Required Diese! Cetane: 50 min in cetane enhancing additives
LCO Cuantity Blended: 2000 bbliday

= Superior fuel properties LCO Uplift ($4.60/bbl):  $9200/day

= Compatible with petroleum dlesel Green Diesel Benefit: $3.90/bbt

» Compatible with conventional diesel engines

oo a9 jrn—
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Economics: Current and Future Targets

A Honaywall Company

‘ LP Blending Study: Summary for 150 KBPD Refinery

4 Hovywell Company

Current & Target Biofuef Costs

2 4.50 Ethanol ; Biodiesal — -
k] Ecofining BIL m"m
W 3.80-
& 0
«» 300 u D
-
o
S 2211 ] E
c e 4 By - g 1 e — e -
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3 0.75}-
= Sugar Ligro- | Animal | Veg. Vt?. Wasta | Wa:
a Cane | Com [Rellvlosa Fats Oils odls Biumass| Biamass
0 L
= Curent 3 Gaaoline ! Ciesal
r;::- Target range {crude @ :mn

Breakthroughs Reguired to Create Economically Yiable
Bipfuels Infrastructure

e

Refinery o;rating Margl;{s ————— - :

e’ i
el

Bpoy Cane FAME CGrly  FAME wIlCO G Dioget gty G Dlesal w0 i

150K BPD B Refinery 9 with FCC & HCU
*Reflnery processes a mix of Mid.East crudes
*Product slate per EU norms, EN 530 for diesal
-LP Calculates operating margina for baze case
=B5 and B10 blends bazed on purchased FAME/Green Diesel and/or with LCO additlon
-LP rasults show Grean diessl biends wil.CO generate highest margins
'LP also shows that margin premium of Grean Dieasl over FAME is
=~$40MM annually for B5
+~$30MM annuaily tor 210
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Ecofining Process Economics

A Homrywet) Comnany

UOP/Eni Ecofining Process
Commercialization Status

AHonwywe!l Comomny

Sensitivity to Veg Oif Price

$400§ ™ $560MT w/Tax Incantive
mn $SEOMT
e, $420MT

5500
Crude Price, $/bbl

« Palm oil {$420/MT, $1.47/gal): Profitable at crude > $52/bbl|
+ Soy oil ($560/M , $1.96/gal): Profitable at crude > $67/bbl
+ Soy oil wi $1/gallon subsidy: Profitable at crude > $38/bbl

Driven by Feedstock Cost

 Intensive co-development program with Eni
since 2005

+ Basic engineering design completed 2Q07
* First commercial unit start-up in 2009
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Life Cycle Analysis for
Renewables Processing

A Hormtywell Company

Total Energy Comparison

A Honeywe Compeny

+ Scope: from extraction through combustion
{in transportation use)
* Functional Unit: 1 kg of each fuel
- Assumption: Each fuel performs the same
in transportation use
« Primary Focus: fossii energy consumption
and emission of GHG, though other impact
categories are included

Totat Energy per Unit of Diesel Enargy

SOCo00Dae wada
oaNbhindNBO s RW R

Green Diesel- Grean Diesel-
Diesel A B

Petroleum Biocdlese!

A Fossil Energy O Nuclear Enargy O Biomass Energy
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Comparison of Climate Active CO,
& Fossil Energy Consumption

A Honeywel Comparny

Summary

A Honaywall Company

. . Fossif Energy Consumgption
Climate Active CO, {fossit energy par unit of diesel enargy, MM
19 14
Green Disssd A - Rufinary H, Suppiy
Grean Dist#t B - H, from Light By-products

Grown Diesel A - Refinary t, Supply
Gruen Diessl B - H, from Light By products
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Petrolaum  Biadiwsal Gresn Griwn Olesal Biodiessl Gresn Grasn
Diezal DeselA  Oisal-B Dienst-A  Diowsh8
Ecofining has smallest footprint
UOP 48063
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* Refiners are well positioned to play a major role in
renewable diesel production

« UOP and Eni are licensing the Ecofining Process to
produce diesel from vegetable oil and greases in
refineries

+ Green Diesel has supericr fuel properties

.« The Ecofining Process is more sustainable and has
better economics

_Longer term, technology development focused on
: the utilization of algal oils and waste blomass
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SESSION 4-4:
EMERGING TECHNOLOGIES FOR BIiOFUELS PRODUCTION AND THEIR ASSESSMENT

S. Miertus?, S. Arumugam?, S. Zinoviev?, P. Fornasiero?, F. Mueller-Langer?
international Centre for Science and High Technology-UNIDO?, italy,
University of Trieste?, Italy
Institute for Energy and Environment?, Germany

One of the key issues of sustainable industrial development is the transition from fossil
to renewable feedstocks in various industrial sectors such as energy, fuel and chemicals
production. The need for new and efficient technologies for the production of biofuels as
well as bio-based products (chemicals, plastics, etc) is now being recognized, focusing
on the second and third generation of biofuels. Opportunities for further development
and optimization of biomass to biofuels conversion technologies are represented by
the concept of bio-refineries and the process of bio-waste conversion into high value-
added products. The integrated approach to biomass exploitation is expected to have
a significant impact on both economic and environmental issues.

Although most of the technologies involving the first generation of biofuels starting
from crops as feedstocks and leading to the production of bioethanol or biodiesel
have already been commercialized, it should be stressed that there is still a great need
for technology development and technological innovation, for instance, for better
catalysts. Another dimension of development of renewable energy technologies lies
in the development of hydrogen from biomass. Hydrogen is widely considered the
energy of the future although more time is required for technologies to be developed
for commercial use and different systems and infrastructures for distribution and use.

In the second part of this presentation, the concept of assessment of biofuel production
technologies is presented. Various technologies can be assessed and compared
taking into account their technical characteristics together with their impact on both
the economy and the environment. A slide illustrates a comparison of soame of the
emerging second generation technologies, indicating where the technology stands
in its development process, its complexities in development, expected plant capacity
when it has been successfully developed and compatibility with the existing distribution
infrastructure and use. The decision support tools (DST) for assessment of emerging
technologies for biomass conversion are currently under development at the UNIDO
International Centre for Science and High Technology (ICS). In particular, a DST concept
for assessment of biofuel production technologies is presented. The tentative approach
to the development of DST is based on technical, environmental and economic
assessment of various scenarios for exploitation of different bio-resources incorporating
more than 4o parameters for selection and evaluation of optimal technology.

In the context of assisting developing countries to accelerate their sustainable
development, transfer of technology is just as important an issue for ICS as is its
development. We see some problems in this area, including a lack of sustainability
analysis and scenario planning, alack of capacity for technology adaptation, technology
gaps, patent/licensing fees as barriers, the lack of an integrated approach to technology
adaptation and so forth.
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193




194

In the third part of the presentation, | intend to discuss the component of the ICS
program focusing on capacity building and promotion of collaborative projects with
developing countries. ICS’s mandate is transfer of knowledge in the applied sciences
and technologies to developing countries operating in a complementary manner with
UNIDO's global programs to ensure synergy. ICS focuses on three technical areas: i)
Pure and Applied Chemistry, ii} Earth, Environment and New Materials and iii) High
Technology and New Materials. In the ICS program on biofuels and chemicals from
renewable resources, the cooperation projects with Malaysia are taking place in the field
of emerging technologies for biodiesel production from palm oil, glycerol valorization,
and waste biomass exploitation. Other initiatives being promoted included projects
on biodegradable ptastics from renewable resources in China and assessment of the
technologies for the use of local bio-feedstocks in selected African countries.

(Stanislav.Miertus@ics.trieste.it)
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SESSION 4-5:

VALORIZATION OF GLYCEROL: TECHNOLOGICAL PERSPECTIVE AND INNOVATIONS

A. Citterig, G. Leonardi and S. Auricchio
Politecnico di Milano, Italy

—

et

The growing interest for green fuels derived from vegetable resources (biomass) has
opened new relevant problems of “waste products” with related disposal cost. For
example, the worldwide surplus of glycerol generated in the biodiesel production
resulted in the shutdown of traditional plants that produce or refine glycerol and in the
development of environmentally acceptable glycerol combustion processes. Finding
value-added alternatives to simple incineration of biofuel by-product would assist with
the environmental benefits and economic viability of biofuel manufacture and supply
chain, opening several areas for biorefinery opportunities. Material and energy balance
of biofuels can be in fact strongly improved by cascade process integration of by-
products and residues devising new products and new unconventional energy sources.
The complex composition of biofuel feedstocks in this context is an added value allowing
to maximize the number and value of products from the biofuel/biorefinery plants.
Because the margins on consumer products, pharmaceuticals, and health foods are
generally higher than those for industrial products or platform chemicals, the growth
market for these processing will probably be in consumer product industries.

0o In this context, the different potentialities of glycerol
JL 0 as next C3 platform chemical for the biofuel industry
0O 0 R ﬂ\— /R is discussed providing a brief overview of recent
/ 0 industrial and research trends. About 1600 uses were

o identified inthe 2005 forglyceroland despitethelarge

differentiation of existing outlets, the development
of glycerol demand in these traditional fields depends mainly on final users, whereas
is of concern of researchers the identification of new applications. The role of glycerol
as green solvent is therefore briefly analyzed and its role as cryoprotecting agent is
discussed, then examples of oxidative and reductive chemical or biochemical selective
activation of glycerol are presented and green metrics of alternative methods of
protection/deprotection of OH group are introduced. New approaches to the syntheses
of chiral derivatives from the achiral glycerol are also briefly analysed.

In the second part of this presentation, special emphasis is posed on glycerol
activation through insertion of the carbonate or epoxy units in the C3 gtyceryl skeleton
and subsequent nucleophilic 0/0, O/N and 0,5 substitution. The chemistry of
glycerol meno-, di- and tricarbonate is revised and the synthetic potentiality of this
class of compounds is discussed, along with a direct approach to the synthesis of
glycerol carbonate alcanoates from vegetable oils and glycerol tricarbonate and of
monoacylglycerols by selective hydrolysis of these last compounds. A special emphasis
is posed on the use of microwave irradiation in the presence of silica gel for selective
functionalizations. New strategies to access aminoglycerols, i.e. serinol and isoserinol
derivatives, and related oxazolidinones are presented. From these intermediates rape,
castor, tallow and coconut fatty acids amides can be developed with good emuisifying
performances useful as agrochemical adjuvants, whereas condensation reactions
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with isocyantes and esters can afford useful polyurethanes and polycarbonates with

controlled motecular shape. The potentiality of O-Alkyl derivatives (i.e. glycerol acetals
‘ and ketals) as oxygenated additives for diesel fuels to improve performance and reduce
‘ particulate is also stressed.

In the third part of the presentation, some key aspects related to the potentiality to
obtain glycerol-based linear or hyperbranched polymers are highlighted and the
possibility the develop stereocontrolled polyglycerol is discussed starting from isomeric
linear diglycerol dicarbonates.

(attilio.citterio@polimi.it)
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SESSION 4-6:

THE SUITABILITY OF DIFFERENT BIOGENIC FUELS FOR USE IN
MODERN DIESEL INJECTION SYSTEMS

Heinz Stutzenberger
Robert Bosch GmbH, Germany

The necessity to reduce the consumption of fuel in transportation is undoubted. The
diesel engine itself contributes to the reduction of consumption by 20-30% relative
to gasoline, which leads to reduction of CO_ emissions of 15-20%. This effect can be
further increased by the use of the right diesel fuel of biogenic origin. Biogenic diesel
fuels are usually made from oil containing parts of appropriate plants. They differ in the
way the pressed oil is treated in the subsequent process steps, which also has a strong
influence on the quality of the resulting fuel, as does the plant used for oil extraction.
Bosch, which is the world’s largest supplier to the automotive industry, develops,
produces and sells injection equipment for both gasoline and diesel engines, which
uniquely positions the company to interface the fuels and engines. This presentation
deals first with the Bosch common rail injection system, followed by a discussion of the
characteristics of three different categories of biogenic diesel fuels — plant oil, biodiesel/
fatty acid methyl ester (FAME) and biomass to liquid (BTL) — and their suitability for use
in modern fuel injection systems.

Some basic information about the conditions under which an injection system has to
work:

— the available injection time of 1.5 milliseconds, which is just about the time
available for the discharge of the flash of your camera

— under a pressure of 2,000 bar, which is just about the pressure which would be
generated if 2a medium-sized car parked on your fingernait

- injection quantity of 1 mm3/stroke, which is just about the volume of a needle
head

- 16,000 times per minute for at least 100,000 but mostly for 200-300,000 km.

It is worth remembering that the sliding parts of an injector have clearances of about
2-4 pm, which compares with the diameter of a human hair of about 6opm. To be able
to inject and handle fuels under such conditions, the car manufacturers have set up a
wish list of fuel characteristics, which may be condensed to a cetane number over 55, a
limited amount of aromatics and sulfur in the fuel, good lubricity, no dirt and no water.
No admixtures should be allowed, except a maximum of 5% FAME.

Unesterified plant oil can cause deposits on injectors, which deflects the spray
direction, reduces the flow, and causes both emission deterioration and torque and
power loss. It should be used as refinery feedstock or converted to

biodiesel. Although bio diesel/FAME is much more similar to petroleum diesel, problems
are encountered regarding its ageing behavior and its increased engine oil dilution.
Depending on the choice of feedstocks for biodiesel/FAME, there are certain properties
that cannot satisfy the requirements of the EN14214 standard for biodiesel. Synthetic
fuels or biofuels of the second generation have characteristics significantly better than
petroleum fuels and no negative properties are known up to now.
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The following are the conclusions on the suitability of the three different categories of
biogenic fuels for use in modern diesel engine injection systems:

- Pure plant oil must not be used in modern injection systems and diesel engines,
not even as a blend component in a small quantity

— FAME derived from plant oil can be used, at least in relevant admixture portions,
as long as the base methyl ester and the mixed fuel conform with appropriate
standards

— BTL offers the chance of a fuel that is superior to mineral oil based diesel
and therefore the possibility for comprehensive optimization of the engine,
fuel injection equipment and fuel, leading to a significant reduction in engine
emissions, even from a modern, low-emission diesel vehicle.

(Heinz.Stutzenberger@de.bosch.com)
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The Suitability of Different Biogenic Fuels

for the Use in Modern Diesel Injection S
Unesterified Plant Oil in Diesel
i General Problems:
» bad cold flow behaviour leading to engine stalt or filter biockage
. blends with Diesel fuel not to comply with EN 580
» dilution of engine vil espscially whert late injection is applfed to
enhance after treatment (no evaporation possibie because of low
valatility)
» spoiling of after-reatmant equipment by plant oil bom metals {Ca, P)
i FiE related problems:
» occurrence of slime caused by reaction of inorganic compounds with
fat and lpading to filter blackage
. deposit formation on nozzles and in cylinders caused by kong-chain
plant oil {triglycerides) and high matal ion conterit
« depasit formation by ageing products in pumps and injectors, with
conseguent functicn fouling
wincompatibility_with elastic NBR sealings and tubes
Dhezal sysmms
19 e

-M-—.ﬂ‘mhw i

@ BOSCH |

The Suitability of Different Biogenic Fuels

20

The Suitability of Different Biogenic Fuels '

for the Use in Modern Diesel Injection Systems

Effects of Unesterified Plant Qils ‘
»  plant olls (triglycerides) decompose during evaporation

at high temperatures dus 1o their high maolecutar waight

a Wighoerides contalning fuel remaining at the nozzle

causes deposit formation al the nozzle tip and inside the

+  therefore strong limitation of the di- and triglyceride i

content in the European biodiesel fuel (EN 14214) 1o max. 0.2/

v sffects of deposit formation in Eurod and Eures nozzkes espacially high
due to raduced sprayhole diameters (150 to 100 ym)
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for the Use in Modern Diesel Injection Systems

Summary/Conclusions Plant Qils

+  daflected spray direction
» flow restriction
especially at maximum needis ift

v emission deterioration
Euro4 long term guaraniee required for 100 GO0 km (Euro5 180 000 km)
\ torque and powsr loss

\  unesteritied plant oil not viable for modern fuel Injection
equipment and advanced emission requirements
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Esterification of Plant Oil
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The Suitability of Different Biogenic Fuels
for the Use in Modern Diesel Injection Systems

Biodiesel/FAME: Fuel Ageing

i el ageing is intrinsic ¢haracteristic of biodiesel
\  ageing to start after depletion of ageing reserve (industion pericd 1P} |
v FIE waell suited for the use of biodiesel or blends as long as ageing
reserve is not depleted
+  FIE not possible to protect from ageing products
» Organic aciis | corvosion
» polymer deposits | malfunction
| maan system temperature to be main driver of ageing velocity (10 degr. C
to reduce ageing stability by factor 21) u
1 ageing stabllity of desulphurized tuel reduced if not properly counteracted

typical catalysts: NaOH, KOM, aicohylates B
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The Suitability of Different Biogenic Fuels .
for the Use in Modern Diesel Injection Systems

Induction Period and Ageing Potential Determination
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Ageing Characteristics of Diesel, B5 and B100
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The Suitability of Different Biogenic Fuels
for the Use in Modern Diesel Injection Systems
Biodiesel/FAME: Engine Qil Dilution

{ driven by different beiling behaviour
\ drasticatly iIncreased when late post injection for DPF regensration
is necessary |
| conseguences:
» increase of engine oil level
« engine ol! ageing
» deterigration of tribological oil characteristics
+ ovarload of oil additivation
+ deposit generation on piston rings
s tatalyst failures
+ fouling of blow-by and ventilation system
« fouling of brake booster vacuum pump
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Biodiesel Low Volatility - Engine Qil Dilution

\ diesel particulate filter {DFF)
required in order to reduce
passengar car emissions

Wl ey Gl

1 DPF regeneration by means of late
post-injection

higher entry into engine oil and lass

evaporation via crankcase
ventilation =

\  deterigration of engina oil quality
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The Suitability of Different Biogenic Fuels
for the Use in Modern Diesel Injectian Systems

FAME Feedstock Boiling Characteristics
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\ Large volume hiodiesel feedstock show boifing points batween
330 and 340 °C, not diesellike boiling curves.

| No means to reduce the bailing point of FAME by chemical means
except hydrogenation.

The Suitability of Different Biogenic Fuels
tor the Use in Modern Digsel Injection Systems

! Summary/Conclusions Biodiesel/FAME

\ risks associated with bicdiesel/FAME:
\ ageing products (acids, polymers) in FIE
5 engine il dilution
» ash generation in exhaust gas
y  usage possible, but preferred as admixture component
5t blend rates not larger than 10% for area-wide use
» with ageing stability of
»  B6h minimum in the neat FAME
+ 20h minémum in fuel mixture (measured by ENT4112 modified)
« eventually adoplion to different climates necessary
».higher blend rates only possible under monitored conditions (storage
time, ageing stability, ffeet management,...)
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for the Use in Modern Diesel Injection Systems

Contents
1. Intraduction
2. Design of Common Rail System and components

3. Characteristics of biogenic Diesel fuels and suitability
for use in modern fusl injection system

\  plantoi
\  biodiesel/FAME (= Fatty Acid Methy! Ester)
| BilL (= Biomass to Liguid)

4. Surnmary and conclusions
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The Suitability of Different Biogenie Fuels
for the Lise in Madern Diesel Injection Systems

XiL (= BiL, CiL, GtL)

\ XiL Diesel Fuel exhibits properties largely in compliance with the demands of
a modern fuel injection system, but partly different to Diesel according to
ENS80 (density) or fisld quality (cetane number)

\ combustion refated propertios are better than those of conventional Diesel
due t¢ missing aromatics and sulphur components

¢ for optimum results an adaption of engine calibration is necessary when pure
XiL is usad

v for low blend rates no calibration adaption is necessary, but lower advantages
to be expected under these conditions (preferred short and mid-term: solution
from Bosch point of view)

1 for an area-wide release intensive fleat testing is necessary 10 assure tong
{erm durabiiity of the injection equipment

v XtL to offer chance for comprehensive optimization of engine, FIE and {uel for
homogeneous Diesal combustion processes
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The Suitability of Different Biogenic Fuels
for the {se in Modern Diesel Injection Systems

ESC Test Result Estimation at NOx=1g/kWh Summary / Conclusions XtL
b i ‘ am B v fuel characteristics equal or significantly better compared with
S S mineral oil based fuel
'0" el 3400 wsr -lDOS |20
!
MJ’ - oo !as \ no negative properties known Up to now, if lubricity is adjusted
b 220 § |
E“’l s E a0 I \ fit for use as admixture component and as neat fuel if validated
['URS 402 195
; \ c¢hance for comprehensive optimization of engine, FIE and fuel
aze oot | 1m0 with target to reach significant emission improvements for special
; applications (e.g. fleets in megacities)
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Contents
1. Introduction
2. Design of Common Rail System and components

3. Characteristics of biogenic Diesel fuels and suitability
for use in modern fuel injection system

\  piant oil
\  biodieselFAME (= Fatty Acid Methyl Ester)
|\ BtL {= Biomass to Liquid)

4. Summary and conclusions

Summary / Conclusions

\ plant oil

+ not suited for use in modern Diesel engines, mainly because of
deposits in FIE and ¢ylinders and of filter blockage caused by slime

» use as refinery feedstock or conversion to biodiesel
1 FAMEMiodiesel
» guited as admixture component up to 6 - 10%
. higher portions risky as ageing stability of mixture reduced (risk of cor-
rasion and deposits in FIE), only possible undet monitored conditions
\ BiL
» suited as admixiure and as neat fusl with potential to sigaificantly im-
prove engine emissions by comprehensive optimization of engine, FIE
and tuel (durability of FIE not yet proven, but ng problems expected)

»_preferred solution for use of large quantities of biofue!
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SESSION 5-1:

PRODUCTION OF BIOGAS FROM PALM OIL MILL EFFLUENT

Anhar Suki
Golden Hope Plantations Sdn Bhd., Malaysia

This presentation deals with Golden Hope Plantations Berhad’s experience in the
field of biogas production from palm oit mill effluent (POME). Since the seventies, the
palm oil industry has been using anerobic digestion for treatment of POME before the
effluent is discharged outside the milling plant. Environmental regulations in the past
necessitated treatment of the effluent as a matter of compliance. Today, however, it is
the Clean Development Mechanism (CDM) under the Kyoto Protocol regime that has
made the palm oil industry reassess the treatment system with regard to the possible
capture and utilization of the methane in the biogas from POME. As methane is one
of the greenhouse gases causing global warming, reduction of its emission may lead
to the awarding of carbon credits, which can be sold to bring in extra income to those
undertaking such reduction projects.

In Malaysia, about 50 million tons of biomass, as well as POME, are left over per year as
more palm oil is produced. More than 80% of the palm oil mills use a ponding system
for treatment of POME that is emitting biogas. At a 5o metric tons/hour palm oil mill
operated by Golden Hope, about 25 m? of biogas (consisting of 60% methane and
40% CQ ) is produced from 1 ton of POME. With this biogas, it is possible to generate
1040 kWe of power. We may thus be awarded carbon credits of about 28,000 tons of
CO, equivalent per year. These are referred to as Certified Emission Reductions (CER),
which may be sotd for US$140,000 at a price of US$5 per ton. The price of carbon credits
depends on the point at which they are sold in the project cycle,

There are five options for the utilization of the biogas captured and treated: 1} power
generation with 8oo kW micro turbine (project cost: RM4.0-5.5 mill or $1.1-1.6 mill),
2) power generation with 80okW gas engine (RM4.0-5.5 mill or $1.1-1.6 mill), 3) direct
burning in boiler (RM2.0-3.5 mill or $0.6-1.0 mill), 4) flaring (RM2.0-3.5 or $0.6-1.0 mill)
and s) conventional lagoon (RMo.4-0.6 mill or $0.1-0.2 mill). One example from one
of the Golden Hope mills where a tank digester system is installed is the capture of
methane gas for direct burning in a boiler. It costs RM3.3 milt or $0.9 mill and reduces
emission by 28,770 tons CO_equivalent per year, worth RM503,475 or $143,850p.a. The
Internal Rate of Return (IRR} is 12% and its payback period 7.0 years. We have a further
option we are now evaluating, which is whether to install a micro turbine (160kW) at the
cost of RM1.2 mill or $0.34 mill or a biogas diesel engine of either 280 kW at RMo.29
mill or $0.08 mill, or 1000 kW at RMa.g7 mill or $0.28 mill.

For the future, we have been developing a better anerobic digester system in
collaboration with Nagaoka University of Technology, Tohoku University, SIRIM and
Ebara. It is a reversible flow digester system which basically maintains biomass in the
center of the reactor and reduces the washout to have a retention time of 10 days.
With this technology, 90% of the chemical oxygen demand (COD) can be removed and
biogas is produced at the rate of 23-25 m? per ton of POME. We have a pilot plant of
200 tons capacity. There are some slides that illustrate systems that other mill owners
have adopted inside or outside Malaysia. At Golden Hope we not only implement the
anerobic digester system for collection of biogas as an improvement to the pracess, but
also use a composting system.

The company has always considered biomass as a resource rather than as waste and
used it for various purposes.

(asuki@goldenhope.com)
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Covered fagoan-type digester project for a 3000-sow farrow-to-
finish swine production facility in Thailand; CleanThai, Inc,
Bangkok, Commissioned July, 2001

Covered lagoon-type digester project for a 900-sow farrow-to-finish
swine production fagility in the Philippines; PhilBio, Inc, Manila,
Commissioned March 2001,
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Covered lagoon methane recovery system for 200-cow dairy
including a 30 KW microturbine for electrical production at the Cal
Poly dairy; Commisicned Summer, 2001,

Williams Enginearing Associates
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SESSION 5-2:

TECHNOLOGY FOR EXPLOITATION OF WASTE FROM PALM OIL PRODUCTION:
GASIFICATION/PYROLYSIS

Ferrucio Trifird
University of Bologna, Italy

Nowadays, biomass is an important source for the supplementation of declining fossil
fuels, There are three routes for chemical canversion of biomass:; thermo-chemical,
hiochemical or chemical technologies. The thermo-chemical route includes combustion,
pyrolysis and gasification of biomass. Combustion is oxidation at a temperature higher
than 1000°C with excess of oxygen, while pyrolysis refers to the thermal degradation
of biomass at 300-650°C to a liquid, a gas and a solid in the absence of an oxidizing
agent. Gasification involves partial oxidation at a high temperature, between 650°C
and 900°C, resulting in the formation of a gas that consists mainly of carbon monoxide,
hydrogen, methane and carbon dioxide.

The gasification of biomass wastes produces non-condensible gas and an ash residue.
Unfortunately, various contaminants normally remain, which is a major challenge for
gasification. The contaminants causing trouble are particulate, alkali metals, tars
and catalyst poisoning species. The three objectives of the process are therefore to
produce the gas, clean it by removing the contaminants, upgrade it to syngas and then
to transform to liquid fuels.

The main parameters of the gasification process are: temperature, pressure, the type of
gasifier and the type of catalysts or bed material used inside the gasifiers. The properties
required of the catalysts include: the ability to remove tars and to reform methane to a
syngas, resistance to deactivation, ease of regeneration and economy. The performance
of typical catalysts is discussed on a slide. Professor Trifiro and his team are working on
an European project on the sixth framework program called CHRISGAS to establish a
technology to produce a clean, hydrogen-rich, synthesis gas by gasification of biomass,
using a new type of catalyst resistant to deactivation by the contaminants.

Pyrolysis of biomass always produces a liguid called bio-oil or pyro-oil, a gas and a solid
residue of char and ash. Flash, fast and slow pyrolysis are the main processes involved,
flash being the most efficient. Heating rates and liquid fractions vary considerably in
each of these, although the operating temperature range of 500°C-600°C is the same
for all three processes. Catalysts are also used in pyrolysis to reduce the tar content in
the gasification bed and in the gas cleaning reactor. Compared with petroleum diesel,
bio-oil contains only about half as much carbon and hydrogen but large amounts of
oxygen and water, which is a great drawback. The oil is immiscible with diesel and has
a low ignition temperature. The organic acids in it are highly corrosive and char in the
liquid can block injectors or erode turbine blades. The oilis also unstable and has a very
unpleasant odor.

Thus, it is very important to upgrade the bio-oil resulting from pyrolysis because of
the unfavourable properties mentioned above. There are two ways to upgrade bio-oil:
catalytic hydrotreating or steam reforming. Bio-oil can be used to extract chemicals,
produce transport fuels after upgrading, produce power and heat or for gasification.
Coupled pyrolysis-gasification offers advantages because it is relatively free of
contaminants. Excessive gas cleaning is therefore not required in the gasifier, thus
reducing the cost of biomass transport.
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To sum up, four alternatives exist for producing fuel by thermal conversion of palm
oil waste: production of bio-oil, upgrading of bic-oil to obtain a fuel equivalent to
petroleum light oil, gasification of bio-oil and further chemical transformation of the
gas, and, finally, direct production of gas and further chemical transformation to obtain
Fischer-Tropsch diesel, hydrogen or di-methyl ether (DME).

{ferruccio.trifiron@unibo.it)
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SESSION 5-3:

DEVELOPMENT OF CELLULOSIC BIOETHANOL

Franziska Miller-Langer
Institute for Energy and Environment, Germany

Within the worldwide discussion with regard to energy supply security and climate
change, as well as technological and economic issues, bioethanol for transport has
taken center stage as a promising option. Current bioethanol production, depending
on the region, is focused on the use of sugar and starch feedstocks such as sugar cane,
maize and cereals. More than 50 million m3 of bioethanol was produced in 2006, 75% of
which came from the United States and Brazil. Europe’s total production amounted to
approximately 4.5 million m3, primarily in France and Germany. The existing production
facilities are based on biochemical alcoholic fermentation technologies, which are
matured and commercially available with very different concepts and capacities. This
presentation gives anintroduction to the keytechnological, environmental and economic
aspects of first versus second generation bioethanol from a European perspective,

Three kinds of feedstocks may be utilized to produce bioethanol — containing sugar
(beets or sugar cane), starch (cereals or maize) or lignocellulose (woody/herbaceous
residues and energy crops). First generation technologies convert sugar or starch into
glucose, which is then fermented, distilled and purified to produce very clean bioethanol.
However, the current strong demand will unavoidably require the use of lignocellulosic
feedstocks for future bioethanol production. Under second generation technologies,
there are three paths to convert lignocellulosic feedstocks into bioethanol: firstly,
biochemical or fermentation, secondly, thermo-chemical or gasification and thirdly,
pyrolysis plus gasification,

But what actually is lignocellulosis and what challenges are involved in using it for the
fermentation process? Lignocellulose consists of cellulose, hemicellulose, lignin and
other substances. The second generation technologies thatemploy fermentation consist
of sections for mechanical treatment, pre-hydrolysis, separation, cellulose hydrolysis,
C5/C6 sugar fermentation, distillation and final purification. Emerging technologies
already exist for the pre-hydrolysis and cellulose hydrolysis sections. For the former,
liquid hot water technology and ammonia fiber technology are considered promising
and for the latter, enzymatic hydrolysis. There are some obstacles (bottlenecks) in the
biochemical or fermentation process, such as the high energy demand for mechanical
pre-treatment, high enzyme consumption, trade-offs between the costs of cellulase
production, a lack of effective enzymes and the need for development of suitable
anerobic micro-organisms.

Another second generation technology is the thermo-chemical conversion or
gasification of lignocellulosic feedstocks. Various obstacles still exist in this process.
Biomass gasification is still more or less at the R&D stage. In addition, not every gasifier
is suitable for every type of biomass. The gas also needs to be cleaned but not all the
technologies for this step are mature yet.

International Conference on Biofuels

235



236

~€5510M 5-3

The economic aspects of the biochemical or fermentation process are listed on a slide to
show that both capital investment and operating costs are higher for investments based
on second generation technologies. This is partly because of the greater complexity
of the technologies and the cost of the enzymes. Thus, one of the main obstacles
to be overcome is reduction of the total production costs. From the environmental
aspect, secand generation technotogies further reduce greenhouse gas emissions and
provide better returns on non-renewable primary energy relative to first generation
technologies.

There are no plants operating commercially using second generation technologies.
However, pilot plants are up and running in Canada (logen), the Netherlands (Nedalco),
Spain (Abengoa), Denmark (Elsam A/S), Sweden (EU NILE Project), as well as in
the USA, as shown on the slides. It is hoped that the challenges will be met and the
development of efficient second generation technologies completed so that bioethanol
will be commercially produced in these ways in the future.

(franziska.Mueller-langer@ie-leipzig.de)
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I Cleaning of substralo and tkin‘ﬂd flows |
(.. Baparaion, acid racyeling)
) 1
- CSFementation — CB-Fermeniation
. . - T . .- .7~ AT T oL
! Multislep upgrading of raw bloathanol “I
—T
T
Blosthancl L}
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7 8
Characteristics of bio-chemicat ethanol production Characteristics of bio-chemical bicethanol production
Comparison of concepts Bottienecks of technologies
i' ’ h " CHARACTERISITICS ) - CORN CORN STOVER * High energy demand for
i T — ey i .
SHF -Replace of cellulose acid hydrelysis with cellutase mechanical pre-treatment of

separate hydrolysis fermentation enzyme hydrolysis

-C6 and C5 fermentation in sefies or in paralle!

SSF -Conseiidates celluloss hydrolyses with C6 fermaniation
simultangous saccharification/ 2 reduction of reactors

feimaniztion C6 -Bagsically avaiiable

8SCF -Consolidates celtulose hydrolyses with C6 and C5
simullanecus saceharification/ co- fermentation

farmentation C5/CH -Filot scale

CBP +Ceflulase preduction and fermentation in ane reactor

-Use of anaerabic microorganism
~zurrently at basic resaarch

censelidated bioprocessing

lignocellulosic biomass, e.g. for
acid hydrolysis

£ Othar Cthar

oy e = Currently large amounts of
Protains ¢ Celdese|  enzymes are required to produce
5 L

a7 St Ligzn ‘ sugar and lignin
Callylose:

0%, o = Yrade-off between cellulase

caluioza production costs and costs of
3%

hydrolysis/fermentation

Ackd pre-
regtment
Cabugacs) .
% j = Effective enzymaes (e.g. cellulase,
4 xylanase, glucosidase) to

2% =4 simutaneously hydroiyse cellulose
and hemi-callulose inta C5 and C6-
vieid: igd: % sugars
452 lunatay o 272 Lenaredtay o s = Development of suitable angerobic
Enzyme usage: Enzyme Lsage: microrganism

AGPIOX. 28 Goatanfl APPTOX, 26 Qo

| Dwra musces Zhemg, OOT, Harwedinck. 3004

Dnle ssces g Novorenes, 07

10

Characteristics of thermo-chem. hioethanel production
Synthetic bioethanoi (example)

Chargcteristics of thermo-chem. bioethar!ol preduction
Bottlenecks of technologies

VeoLm T i

U eyggney AP

Ty AL 3 R

*
Hear Exchanger ,
| Smgas
: — s
et oo T # s .
| A I B
# — L 14 Light
e Pentanal
Turbines T
L‘ Oyt Irgatmenl Butaol
i - ~*Propanol
reeeny WD Fimshiinas Erwcyicay Ethanal Methunct

=t Main Process Fiow
Bvamass to Eihang!

Duta merves; Beer, 2008, Abmogos. 1007, EE Lagrg 7007

Gasification & gas treatment

= All concepts for synthetic biofuels in R&D stage; development of blomass
gasification sa far primarily focused on CHP, fess on synthesis gas production

= No gasification technolegy is a piori suitable for biomass; selection strongly
depends on properties of biomass feedslock 2 quantities of gas impurities
depend on type of gasifier; particularty removal of e.g. tars and padicles, alkalis

* Wet gas cleaning {&.4. Rectisal) well proven for large-scals enal gasification

= Hot gas cleaning offers bensfits in terms of efficiency and sewage avoidance;
but not all elements are of matured technalogy

= Application of bagically available and matured fechnelegies (e.g. steam
reforming, water gas shift) for achieving the required H,/CO ratio of the
synthesis gas, sa far enly limited experiences for required scale

Synthesis & fuel treatment
« Limited experiences regarding .green” synthesis gas and expected plant scale

* Requirement of productive synthesis catalysts making the process
economically feasivle (Righ conversion and sthanol selectivity)

* Davelopment of saparation technology for alcohols mixturas

st Wk 5 Lnpiom, 007, Adworgerm 100

11

12

Characteristics of bio-chemical bloethano! production
Economic aspects

Characteristics of bio-chemical bloethano| production
Environmental aspects

R "1t GENERATION " 27 GENERATION

" Foedstock Molasses Com Straw Glraw Wood
Plant location Germany Germany Germany Metherands U.S.
Capacity 60,000 m¥a  200.000 m¥a 215000 m*a 190.00C m¥%a 188.600 m*a
{Total capilal invest. 30 mn € 180mn€  235mn€  325mn€ 235 mn USE |
Production sosts & 5] &l & usy
Capitai 0.05 011 Q.12 0.19 0.18
Qther .06
Qparation £.09 0.15 0.12 ¢.12 0.25
[Enzymes .01 0.22 0.04 0.06 ]
[Feedstock 0.29 0.6 024 5.14 6.10 |
Credit by-products  ~0 -0.08 -0 002
Wal {net) 0.42 0.45 070 .55 0.56 ]
Tatal {nei) fuef eq. 0.65 0.69 108 0.84 0.86

« Real enzyme conversion cost (costs per liter ethanol) is very difficult to estimate
= depends on feedstock types, pre-treatment processes, efficiency of CSICS
enzymes

» Estimated average enzyme cost about 1 USD/gal EtOH {.35 €1) with asscciated
ethancl cost of 3 USDigal (approx. 1 €1} 2 further reduction in enzyme costs

Dt s TEE-Lavom. JOOUBT T Dbt 2000 Miowoseynas, 2007

"

& Fagility

® Auxiliarios (e.g. enzymes)

u Process energy

wTransport

® Faedatock

# Credit by-prod. fertiiiser

n Credit by-prod. haat

= Credit by-prad. electricity

= Credit by-prod. DDGS, Vinasse

Greenhouse gas emissins in kGCozsquv laoq
o
(5]
o

050 a Tolal
.00
-1.50
§ £ 3 : = s i 3 32
] E € EB Eu 2 3
i 8 8 8 §5 8888k &
g - e a8 @
151030 ————at 1] —eeema~p)  FOIUM 07 NON-TENGWELIS
[ § | Lignocelluiase® Y S1erY MlasMo
concepts concepts
12

Bix ot Sz, 2005 (ES Lewng 2000
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14

Overview of existing concepts and demonstration plants
logen, Canada

Overview of existing concepts and demonstration plants
Royal Nedalco, the Netherlands

* Demo plant in Oftawa, Canada

» Fuel papacity:3,000 m¥a (2.4 t/a)
using wheat, oat, and barey siraw 2
start up in 2004, upgrading in 2006

= Modified steam expiosion
pretreatment and patented enzyme

* Use of lignin in a CHP that generates
the energy needed to run the
demansiration facility

= Use of cellulosic EtOH for its own fleet
of 13 vehicles and fleet vehicles of
two Canadian government
deparfments

= Plan to license its technology for first
commercial plant of expected fuel
capacity of 75,000 mY/a (approx. 80
ktfa) using corn stalks and cereal
straws % potential sites: north ¢entral
Saskatchewan, east central Alberta,
and southeast Idaho

[
* Nedaico has announced to build a A
bicethanol plant in Sas van Gent, <P \'®
Netherlands 3 operational end 2008 D @
= Running on wheal residues
containing C5 sugars and using a g J CEIRY
patented yeast that it has developed - T
itself that can convert xylose
{hemicellulose) inte bioethanol
 Plant capacity: 200 mn Va (168 kt/a)
= Investment: 150 mittion €

15

16

Overview of existing concepts and demonstration plants
Abengoa, Spain

Overview of existing concepts and demonstration plants
ELSAM A/S, Denmark

= Pilot scale plantin York, (Mebraska, US)
2 evaiuation of novel biomass d
fractionations, processes and
valorisation of all process streams

» Demonstration plant in Babilafuente
(Salamanca, Spain) = evaluaiion of the
upscaling to commercial stage

= Focus on enzymatic hydrolysis
technctogy

+ R&D on biological deconstruction of
biomass to produce defined enzyme
mixes for each specific case

+ Advance in the sugar farmentation to §
ethanot through the engineering of
microbial systems

= Davelopment on thermo-chemical
bioethanol production via gasification
and synthesis 2 focus on synthesis
catalysts developrment

® Pilot plant demonstrating the
complete process from straw to
ethanot built on Fynsvaerket {power
plant of Elsam A/S) within the frame
of a large EU-projact

» Capacity: 1000 kg/h {straw reception,
mechanical treaiment and thermal
pretreatment} 2 start up in 2005

= Operation period: more than 600
hours

17

18

Overview of existing concepts and demonstration plants
EPAB / ETEK / SEKAB, Sweden

Conclusions

@

= Pilot plant ¢demonstrating the
cemplete process from forestry
residues to ethanol built on
Omsksldsvik within the frame of the
EU-project NILE “New Improvemenis
for Lignocellulosic Ethanol”

» Capacity: 300 1o 400 I/d (approx. 2 t/d
dzy matter) 2 start up end of 2006

= continues operaling ethano!
praduction inclusing two-steps dilute
acid- and/or enzymatic hydrolysis

» investment: 22 Mio. €

= Owned by holding companies of
Umed University and Luled
University of Technology (EPARB}

= Use of ethanol in bus fieets

(S =i ==

st .
IR s

Pk bk 4 e gt i ki Bomelon (S WLE. 7

= Currently more than 50 million m? of bioethanol were produced worldwide in 2006
{leader Brazil and the U.8.)
« Fermentation technologies for sugar and starch crops (15! generation) are very
well developed 2 limits, e.g. crops with high value for food apptication
® Usa oflignocelluloses promises a larger non-food ¢rop variety (e.g. woody and
herbaceous residues and energy crops) 2 larger capacities and in fulure lower
cosls are expected at favourable environmental effects
= Basically technologies for lignocellulosic biomass conversion to bioethanol are
available 2 three main regions have a start in cellutosic ethanol: U.S., China, EU,
and of 2006 approx. 13 pilot/demo plants
= 2™ gen. demo plants (bio-chemical) are often planned as annex plants to 1% gen.
plants 2 currently no commercial operating tignocsllulosic bicethanal plant
= To obtain ecoromic perfarmance at commercial scale a number of R&D and
technological breakthroughs is required, e.g.
« For bio-chemical plants: producticn of efficient and cheaper enzymes and
microorganism for C5 fermentation
* For therme-chemical plants: similar to all Bil.-fueis regarding the whole
production chairs
* Broader market implementation of commercial large-scale plants after 2010
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Bicethano! and BiL gesoline production
warldwida in million Va
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0 Gasoiine ex bicethana!

B Bicethano! {ignscaliuioses)
a Blosthanol {starch + sugar)

[]

2005

2010

2015 2020 2025

2030

DEVELOPMENT OF CELLULOSIC BIOETHANOL
An overview from the European perspective

Institute for Energy and Envirenment Dipt.-Ing. Franziska Muller-Langer
nan profit research campany Tel +49(0)341/2434 — 423

Torgauer Stralke 116 franziska.mueller-langer@ie-leipzig.ce
04 ipzi

347 Leipzig, Germany Dr.-Ing. Danieia Thrén

Tel. +49(0341 { 2434 — 435

www ie-leipzig.de danielz.thraen@ie-leipzig.de

Tel. +49(0)341 / 2434 — 112
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SESSION 5-4:

BIOMASS TO LIQUID FUELS: SHARING EXPERIENCE

Colin Chin and Eric Holthusen
Shell Global Solutions (Malaysia) Sdn Bhd, Malaysia

The presentation covers the energy challenge, the development of liquid hydrocarbon
fuels and how biofuels can help to meet the challenge.

The number of vehicles on the road worldwide has increased from 8o million in 1950,
emitting up to 70 million tons of carbon into the atmosphere, to goo million in 2000,
emitting at least one gigaton. Over two billion vehicles are projected by 2050, with
emissions amounting to two to three gigatons. The major challenge is how to supply
energy for transport and industrial use in environmentally and socially responsible
ways. Liquid hydrocarbons have fueled transport over the past 100 years and have
evolved to meet the increasing demands of consumers and society, resulting in better
performance and compliance with emission requirements. However, whilst emissions
of pollutants such as NO,, carbon monoxide and hydrocarbons have all gone down
considerably; CO_emission remains steadily high (e.g. in Europe).

Biofuels are made from biomass, which is plant matter or organic waste and generally
produce less CO, over the life-cycle compared to gasoline or diesel. The exact amount
of CO, produced varies according to the feedstock and the manufacturing process used.
First-generation biofuels are derived from food crops and can be used in today’s cars
and trucks at low concentrations such as 5% or 10%? without engine modification,
whereas modified vehicles are necessary for high concentrations such as B1oo* or
E100% The main challenges for first generation fuels are vehicle compatibility, lower
energy density, economic, environmentat, as well as social sustainability issues.

Second generation biofuels are derived from biomass residues and seen as the
sustainable fuels of the future as they do not compete with food resources and have
a far more favourable greenhouse gas balance. While Shell is a leading distributor of
first generation biofuels, it is focusing its efforts on second generation biofuels, one
of which is Biomass to Liquids (BTL). Shell’s expertise in gas-to-liquid technotogy via
Fischer Tropsch synthesis enabtes it to convert gas from various sources into synthetic
liquid fuels, hence the term “XTL” where X could be G for Gas, C for Coal and B for
Biomass. The company has a gas-to-liquid plant in Sarawak, Malaysia, using the Fischer-
Tropsch synthesis process to convert natural gas to liquid fuel. The properties of Shell’s
XTL fuels are identical irrespective of source, and far exceed the requirements of the
ENs5 90 specification for diesel. XTL contains no sulfur, has a cetane number of over 75,
has a lower carbon/hydrogen ratio and a very high calorific value. Its benefits have
been demonstrated by Shell in both heavy and light duty vehicle trials as well as on the
racetrack. ,

t  Diesel engines
2 Gasoline engines
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The concept of Shell BTL fuel is the combination of the advantages of its XTL fuel and
the use of sustainable biomass feedstocks which gives a reduction of up to go% in
greenhouse gas emissions on a well-to-wheels basis compared with fossil diesel. Shell,
in collaboration with Choren Industries, has therefore been researching the production
of synthetic diesel from biomass residues such as wood industry waste and forest and
agricultural residues, Integrating the expertise of Choren’s gasification and Shell’s
Fischer-Tropsch, the Carbo-V® BTL process has been developed to produce a premium
quality synthetic diesel which is fuily compatible with conventional hydrocarbon diesel
engines and carbon neutral at the same time, The first industrial-scale (Beta) plant,
with a capacity of 15,000 tons per year, is under construction in Germany and expected
to start up in 2008. A full-scale commercial (Sigma) plant of 200,000 tons per year is
under planning.

(Colin.Chin@Shell.com)
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Content overview

+ The energy challenge and the development of liquid
hydrocarbon fuels

+ How Biofuets will help to meet the challenge
— Biofuel options
- Shell.CHOREN BTL process
— Shell BTL fuels

+« Conclusion

The Energy Challenge:

+  How can we meet the growing damand for securs snergy inan
environmentally and socially responsible way?

\ M:melhﬁ-'hﬁlnﬂhih:ﬂﬂﬂ

Liquid hydrocarbons have fuelled movement for over
100 years. Fuels have evelved to mest increasing demands
of consumers and society...

* High anargy denstty
- Wide range of producty

= Technology end
infraginucture established

~ Cosl-eflactiva

A tohnology.
« Improve parformance
« Greater flexibility

Local air emissions in Europe: actual and
tnien. inprgjocted
) Cleaner road
transport fuals have
enabled the
intreduction of
cleansr vehicle
techrologies

W o rm  tewm min XM

Gio Orn Onidew D Bimum @7 Qi

Intreduction to biofuels

Made from blomass — plant matter or organic waste

Ganaraily produce less GO, over life-cycle compared ta
gasoline/dieael

Yary by feed: L ing pi
and cost

, €O, product

Firtt genwration blofuals
made from feod crops
©.9. rapesesd, soyabeana

Can be used In today's vehicles at low concentration blends
with patralidicss!

Higher concentratlons typicaily require modified vehicles

Can contribuie to Increased energy security
and economic devalopmant

Chalisnges I limitations: Second genaration hictusts

B ‘mads !mm agrculiure
- Lower energy densily forsstry * g atmw,
+ Typically more expansiva wocdchips

+ Sustainability tasues (first ganeration biofuels)

Shell has invested in leading biotechnology companies to help
commercialise second generation biofuels

First ganeration
biofuel

Second generation
blofuel
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Biofuels options for Diesel

(

\.

iI. Straight vegetable cil

Nog—|

Not approved by OEMs

12 generation
biafuels from focd crops

(estorified or hydrogenated)

-3

EN 590 allows 5% volin
Diesal; some madified
engines approved by CEMs
for higher concentrations,

unsuitable incluiding 100%
= YA =

Q" generaticn encration

biofuels from crop
rasidues and weod

zame properlies as XTL

. Superior
. performance”

Fully compatibie with Diesel 3

Sheli is a leading distributor of first generation bic-fuels and we're investing in
second generation biofuelis that offer greater benefits...

(

2005 estimated \

= Distriouted blofusis for over 30 bic-component volumes

years 2500 SheR Exxon
— - Mobll pp
s « A lsading biofuet distributor today 2000
.‘§ 1500 Cheuron
Bl - Soid ovar 3.5 bilion itres biotual  § 2 |0
= in 2006 — encugh to avoid 500 o
—2.5 miliion tonnes CQ,
Shell is investing in: RAD and bio-technology \ ‘_""_“)
companies o commarciatise second generation
biotuels, .,

Bio-compenanl
W2W CO, production \

960, hn

} CHOREN

Lalsdny

Celluloss Ethanol from swraw

a
Gasolma Diesel Elhano! Bio- Celuiose 8TL

Hiomess 1o Liquide

o \_
froun woodthips

Egtar. Ethanct

11

12

N RN UNTY LB ST B HEN

Biomass tc Liguids - using XTL technology for bicmass

* Blomass to Liquids {BTL) fusl is identical synthetic product to Gas o Liguids (GTL)
Fuai

- BYL offers significant reductions in lecal emissions as well as significant
reductions in
W CO, production

- Sheit's feadership In XTL and B7L Is "‘"’“1?‘\ mﬂgﬁnﬁ?ar\d Volkswagen scienlists were
’ gLy ) THTINE LT awarded the Professer Ferdinand Porsche
'“ In\'\-\ H ] ORS{"": i “! Prize for advancements in automotive
englneering for thair work in XTL and 8TL
developrnent,

Right: Br Wolfgang Wamacke {Shel)
Left: Dr Wotfgang Steiger (/W)

XTL — Synthetic fusi from gas, coal and biomass

+  XTL Syathetic fuel refers to liquids from gas {GTL), coa! {CTE) and biomass
(BTL)

+ Products from gas, coal and biomass are identical

Shall
Natural | gGagsification
Gas ] Procass
BTL
Blormass Y Gesifor
o]
CTi
Shall Coal —
Ceal : GasHfication
\ Procass )

14

Reasons for XTL

+ Exceilent fuel properties {next slide)

» Supply diversifcation
- lkis a gas-dorived, rather than an oil-derived producl, thus providing strategic diversification
of energy supply.
+ XTL fuel can provide a bridge to future fuels and
technelogies, as:
— ltis an enablar far new Ultra-efficient axhaust Riter devices.
~ {tcan be used in dissel-slectric hybrd vehicles.
- Aulo makers can utilize it to develop improved engines and drive-trains

- XTL technology provides a platform for development of Biomass to Liquids (BTL) and Coal
to Liguids {CTL) products with Ideniical chemical composition.

Properties of XTL fuels

» Properties and benefits of XTL fueis
- Colourisss,
— Odourless
— Virtually free of suphur and
~ Virually free of aromatics.
— High catane number (75-8G)
Significantly reduces local emissions {PM, NOx, CO, HC)
— Compalible with existing compression ignilion engines and diesal infrastructure
Readily biodegradable

Genorally a less toxic product than refinary diessl fuel

3

16

Properties of Shell XTL
/ EN590 xTL
Property spec, for {neat} |impilcations
Dlexol
Sulphur | ppm 50 ﬂ zare betier parformance with sulphur
centent sensitive after-treatment syatems
Dansity | kg/im® | B20 to 845 ﬂ 760 Highar volumetric fuel consumption**
Gatane 51 ‘ﬂ' »75 Battar Ignition
Better combustion
C/H ratto ~B.5" a 57 Lower englne out CC; emissions
Lower enging out emissions
Calarific | MJikg ~42.5* ﬂ 43.5 Lower gravimastric fuet
valus ion*
* Typical value (not specified in EN5S90)

*+"The combination of low density and high calorfic value leads 1o a small increasa
in volumetric fuel consumption

Shell GTL trials

Shell has
the benefits of GTL Fugl in L
heavy and light duty - 25Volkswagen Golf cars for fiva months.
wehicia triats and on the

~ Emissions compared to Eunt-3 lighl duly

race track! angine
UK: Toyota « 8% lower particuates.
- 3 month triatwith 10 + 8% kower nilrogen oxdan.
unmodified Toyola Avensis © B3% kower hydrocartxns, asd
vars + §1% lourtr £aDon Mancwda.
= Compared 1o "zam sulphiuc + WIk comfortably meal the strvsgent e
digsel (10 ppm S): Ewn 4 emigsion bmitg
* T3% raducton in France: La Mans
hydracarbons,
= In 2006 and 2007 the Shell V-Power
- 84% raduction n CO,
nee. Diesed race fuel, conimining GTL. powarsd
+ 25% raduction in P

the Audi R10 TOI I victory LeMans

UK: London Bus

— 3 months on 507 bus, which
ran at psak hours

24
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Shell BTL fuel combines advantages of Shell XTL fuel
and bio-fuels

Simplified Process

BT

- -(CH’)“-
Synthasis® I*“"‘I Hydrocracking l—-z:':'; icals
H

Water

B7L/Diesel blends

Biomass to liquids

= BTL gives up to 90% reduction in greenhouse gas emissions on a
well to wheels basis compared to fossil diesel

Source: GM wall.to-wheal anatysis of energy use and & gas of
fuetvahicle systems - A Eurapean study

: BTL offers reduced emissions and can be used
in axisting infrastruclure.
19 20
Source of biomass Technology partnership
« Supply of biomass for could come from: The Carbo-V®BTL Process
-~ sgricultural biomass, CHOREN
~ forestry biomass and e
~  biggenlc weste and recyciing subitances,
- wood-processing industry 2nd famms {straw),
+ In the long term, the raw materials wlll increasingly come
from agricultural sources around the plant because
—  Itis easiesl 1o expard biomass production on farrtand.
— TFransporialion costs can be lowar Three phase Gas Fischer-
gasification Treatment Tropsch-
Synthasis &
Hydrocracking
Shell’s* partnership with CHOREN is working to make
Biomass to Liquid fuel a commercial reality...
* Bhall hoids 8 e/ Ny saie 11 CHOREH Indusines
e - o
21 22

CHOREN BTL plants

+ Pilot ptant

— 2,000 tonsfyaar since October 2003 ~
2005 (pon-Sheil FT technology)

« First industriai-scale (Beta)
plant to be built In Freiberg,
Saxony {Germany)

— 15000 tonsiyear

- Utilizes 75,000 tong/ of woodghips
and gtraw

- 2008 startup

« Full-scale commaercial (Sigma)
plant

- 200,000 tons'year

~ Under developmen

CHOREN

Comparison of Energy Cycles

28 houss

L_'._:) Following nature‘s example — but much faster! /

23

24

The Carbo-V® BTL Process

+ The Carbo-V¥® BTL Process is a three-stage gasification process involving
the following sub-processes:

-~ low tempesature gasification,

+ high terperature gasification and

-~ endgthermic entrained bed gasificallon.
~ FT synthesis

The Carbo-V® BTL Process

- First stage {low temperature gasification/pyrolysis)
- Biomass fs continually carbonized through panial oxidation with air o oxygen
- Temperaiures around 400 ang 500 *C
— Praducts: gas containing tar (volatila parts) and solid carbon {char).
+ Second stage (high termperature gasification)
— Gas is post-oxidized hyposteichiometrically using air and/or oxygen
- Temperature: above the melting point of the fuef's ash {around 1400°C)
= Product: hot gasification medium.
» Third stage (endothermic entrained bed gasification)
— Char ig ground down inla pubvarized fuel

- Puivarized char ang hot gasification maedium raact in the gasification reactor 1o produce
raw synthesis gas

- After treatmeant the raw synthasis gas s usad as a combuslible gas for generating
elactricify, steam and heat or as a synihesis gas for producing synthetic diesel.
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Conclusion

Sheli BTL is a cleaner diesel fuel which offers tower local
emissions and is made from sustainable biomass feed stocks

28

Disclaimer statement

Sheil Global Soluticns ks a network of independent technology companies in
the Shell Group. In this presentation, the expression ‘Shell Glabal Solutions'
is sometimes usad for convenienca where reference Is made oy these
companies in general, or whers no ussful purpose is served by identifying a
particular company.

Thank You !
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Ministry of Plantation Industries and Commodities
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SESSION 6:

Chairperson:
Michael Dosim Lujnew, Ministry of Plantation Industries and Commodities, Malaysia

Panelists:
Kandeh Yumkeliah, United Nations Industrial Development Organization, Austria
Gustavo Best, Food and Agriculture Organization, Italy
James Fry, LMC International Ltd., UK
Anhar Suki, Golden Hope Plantations Sdn Bhd., Malaysia

Summary:

Under the moderation of Mr. Dosim Lunjew, the panelists were each asked to express
theirviews regarding the theme of the session, “Is it a sustainable and viable business?”,
for about ten minutes per person. After that, the floor was opened for a question and
answer session. Eleven questions were entertained during the time allowed. It is
unfortunate that it is not possible to provide a comprehensive record of this session
here, due to a technical problem encountered. However, the panelists’ views were more
or less in line with the speech or presentations they had made prior to this session. It
is suggested that interested readers may refer to their speech or presentations. The
panel discussed the conditions that sustain the biofuels business, such as choice of the
right feedstock, the right land to be used and so forth. In this connection, there was a
remark by a panelist that “We must make biofuels sustainable” instead of asking if this
business is sustainable. One panelist mentioned that with government support around
the world, the business is viable but not as easy as it once looked. Another commented
that biofuels can be produced and supplied sustainably and the question here should
rather be whether or not there is a sustainable demand for them at the right price.
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Abbreviations
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ACEA

ARg
ASTM

BD
BioAS

BOD

BOE
BO1

BtlL/BTL
CDM

CER
CFB
CFPP
CH ratio
CHP
CME
CNG
CO2eq
CoD
COGEN
CcP
CPKO
CPO
CSTR

CtL/CTL
DDGS

DG TREN

Dl
DIN

DME
DOE
DPF
DST
dwb
E&P
EBB
ECU
EE
EFB
EGR
EIT
EG

Advisory Committee on
Environmental Aspects
Fourth Assessment Report
American Society for
Testing and Materials
Biodiesel

Bio Software Application
System

Biochemical Oxygen
Demand

Barrels of Qil Equivalent
Board of Investments
{(Philippine authority)
Biomass-to-Liquid

Clean Development
Mechanism

Certified Emission Reduction
Circulized Fluidized Bed
Cold Filter Plugging Point
Carbon Hydrogen Ratio
Combined Heat and Power
Coco Methyl Ester
Compressed Natural Gas
Carbon Dioxide equivalent
Chemical Oxygen Demand
Cogeneration

Cloud Point

Crude Palm Kernel Oil
Crude Palm Oil
Continuous Stirred

Tank Reactors
Coal-to-Liquid

Distillers Dried Grain

and Solubles
Directorate-General for
Energy and Transport
Direct Injection

Deutsches Institut fiir
Normung (German Institute
for Standardization)
Dimethyl Ether
Department of Energy
Diesel Particulate Filter
Decision Support Tools
dry weight basis

Energy and Petroleum
European Biodiesel Board
Electronic Controt Unit
Energy Efficiency

Empty Fruit Bunch
Exhaust Gas Recirculation
Economies in Transition
Executive Order

EPAB
ERI
ETBE
ETEK
EtOH
ETP
EU
FAME
FAO

FAR

FDI
FFA
FFB
FFV
FIE
FIMA
FOB
FOREX
FT diesel
GBC
GBEP

GCE
GDP
GHG

GR!

GT

GtL/ GTL
HC

IBEP

IBIS
ICS
IE

[EA
1FQC

IMPCA

IPCC

ITH
IME
JOME
KBPD
kWe
Lakh

Eskilstuna Platférandring AB
Energy Research Institute
Ethyl Tertiary Butyl Ether
Etanolteknik AB

Ethanol

Effluent Treatment Plant
European Union

Fatty Acid Methyl Ester
Food and Agriculture
Organization

Food & Agriculture
Research & Advisory
Foreign Direct Investment
Free Fatty Acids

Fresh Fruit Bunch

Flex Fuel Vehicles

Fuel Injection Equipment
Food industries of Malaysia
Free on Board

Foreign Exchange
Fischer-Tropsch diesel
Global Biofuels Center
Global Bioenergy
Partnership

Glycerol Carbonate Ester
Gross Domestic Product
Greenhouse Gas

Gas Research Institute
Global Trade
Gas-to-Liquid
Hydrocarbon
International Bioenergy
Platform

International Bioenergy
Information System
International Center for
Science and Technology
Institute for Energy and
Environment
International Energy Agency
international Fuel

Quality Center
International Methanot
Producers and Consumers
Association
intergovernmental Panel on
Climate Change

income Tax Holiday
latropha Methyl Ester
Jatropha Oil Methyl Ester
Thousand Barrels per Day
Kilowatt Electricity
hundred thousand
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LCA Life Cycle Assessment

LNG Liquified Natural Gas

LPG Liquified Petroleum Gas

ME Methyl Ester

MMSA Methanol Market Services
Asia

MOME Mahua Qil Methyl Ester

MPOB Malaysian Palm Qil Board

MSW Municipal Solid Waste

MTBE Methyl Tertiary Butyl Ether

MtOH Methanol

MW Molecular Weight

NG Natural Gas

NOME Neem Qil Methyl Ester

NOx Nitrogen Oxides

OECD Organization for Economic
Cooperation and
Development

PC Passenger Car

PED Primary Energy Demand

PETROBRAS Petroleo Brasileiro S.A.

PFAD Palm Fatty Acid Distiilate

PKC Palm Kernel Cake

PKO Palm Kernel Qi

PM Particulate Matter

PME Palm Methyl Ester

PO Palm Qil

POME Palm Oil Mill Effluent

pp pour point

ppm parts per miliion

Qc Quality Control

R&D Research and Development

RABR Reversible Flow Anerobic
Baffled Reactor

RBD Refined, Bleached and
Deodorized

RFS Federal Renewable
Fuel Standard

RITE Research Institute of

Innovative Technology for
the Earth (Japan)

RM
RSPO

RVP
SEA
SEKAB
Sl
SIRIM

SOME
SRA

SRES
SWOT

B
TBME
tCO2
TPA
TtW
ULso
UNIDO

uoP
WE
WISDOM

WTO
WtT
WtW
XtL/XTL

Abbreviations

Malaysian Ringgit

Round Table for
Sustainable Palm Qil

Reid Vapor Pressure
South East Asia

Svensk Etanolkemi AB
Spark Ignition

Standard and Industrial
Research Institute of
Malaysia

Sal Oil Methy! Ester
Sugar Regulation
Administration

Special Report on
Emissions Scenarios
Strengths, Weaknesses,
Opportunities and Threats
Thousand Barrels
Tert-Butyl Methyl Ether
tonnes of CO2 equivalent
Tons per annum
Tank-to-Wheels

Ultra-Low Sulfur Diesel
United Nations Industrial
Development Organization
Universal Oil Products
Wood Energy

Wood Fuel Integrated
Supply/Demand Overview
Mapping

World Trade Organization
Well-to-Tank
Well-to-Wheel

(Biomass, Gas or Coal)-to-
Liguid
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Index
The symbol “~" is used to substitute for the wording of the main entry in order to avoid having
to repeat that wording in sub-entries.
Session Slide No.
Bio-chemical Characteristics of ~ bicethanol production 5-3 6-8
Biodiesel ~ [FAME: Fuel Aging 46 24
~ EU-Production/Consumption 2-3 7
~ from Palm Oil 2-4 22
~ Licensing in Malaysia 2-3 12
~ Quality Issues 1-4 23
Cetane Number of ~ and Mineral Diesel 4-1 34
Comparison of ~ Specifications 1-4 19
Development of MPOB Paim ~ Technology 4-1 2-4
EU ~ Standards 1-4 14
Fuel Properties of Palm ~ 41 30-33
Global ~ production could reach 2-2 25
How big is Asia’s appetite for ~ 2-2 26
How many of the planned ~ projects will materialize 2-2 27
Key Fuel Characteristics of Normal and Winter Grade Palm ~  4-1 29
Oil Palm is Most Efficient Source of ~ 2-1 20
Status of MPOB Commercial Palm ~ Plants 4-1 13
US ~ Imports and Exports 21 41
~ Chain 45 3
Bicenergy ~ potential 3-1 9-10
Bioethanol ~ Potential as Replacement of Petroleum 3-3 24
~ production - Economic aspects 5-3 11
~ Quality Issues 1-4 21
Characteristics of ~ Production 5-3 10
Conversion to ~ 3-3 22
Development of Cellulosic ~ 5-3 1
Biofuel ~ cost range 2-5 29
~5 Glgbal Trade 1-1 g9
~5 market 1-1 8
~'s options for Diesel 5-4 9
~5 vs World Transportation Fuel Demand 1-4 8
Asian ~ Standards 1-4 18
Countries with ~ Standards 1-4 10
Current ~s Production 4-3 s
Current and Target ~ Costs 4-3 21
Global Top Production of ~s 1-2 6
Hydroprocessing of Paim Qil for ~ Production 4-3 1
Introduction to ~’s 5-4 7
Overview of ~ Production Technologies 44 5
Production of ~s for Diesel Engines 4-6 15
Shares of World Qutput of Various
Products Destined for ~ Use 2-1 19
US ~ Standards 1-4 17
Biogas ~ Plant 5-1 15
Production of ~ from Palm Qil Mill Effluent 5-1 1
WOM POME ~ Plant 5-1 18
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Biomass ~ to Hydrogen 44 7
~ to Liquid Fuels 5-4 1
Pyrolysis of ~ 5-2 15
Blending LimitsCurrent Biodiesel ~ 1-4 12
Current Ethanol ~ for Conventional Gasoline 1-4 11
Calorific value 3-3 11,18
Cellulosic Development of ~ Bigethanol 5-3 1
Certification  Compatibility with other ~ systems 2-6-1 16
Mandatory ~ nat the only option 2-6-1 30
CO2 ~ emissions 3-2 29
Shell BTLand ~ 5-4 25
Projected ~ emissions from transport fuels 2-5 22-26
Conversion  Chemical ~ technologies 5-2 3
Thermochemical ~s 5-2 4
Demand Forecast: World ~ for Qils and Fats 2-2 12
Global Methanol ~ Centered in Asia, China 2-4 9
Sectoral Shares in World Primary Energy ~ Keynote 8
World Oil ~ Growth, 1999-2006 by Use 2-1 11-14
Diesel Aging Characteristics of ~, Bg and B1oo 4-6 26
Criteria for Good ~ Fuel Quality 4-6 14
Green ~ Fuel Properties 43 19
Empty Fruit
Bunches ~ calorific value 3-3 11
33 8
Energy Agro~ 1-1 24
fossil ~ ratio 3-1 3
Incremental Global ~ Demand 4-3 5
India‘s Fuel Share of ~ 3-2 4
world ~ matrix in 2006 1-1 6
world ~ matrix in 2100 1-1 7
world ~ patterns 1-1 5
~ Consumption in Selected Asian Countries 3-2 2
Energy Balance (Ethanol from Sugar Cane to Lignocelluloses) 1-5 42
(Raw Material Comparison) 1-5 28
~ for Palm, Soybean & Rapeseed Qils 2-3 31
Esterification ~ of Plant Oil 46 23
~ Section 41 6
Ethanol ~ profitability 2-5 32
Comparison of Fuel ~ Specifications 1-4 20
Integrated Sugar & ~ Production 1-5 25
Production of Sugar and ~ 1-5 26
Sugar is the Most Efficient ~ Crop 2-1 29
US Fuel ~ Qutputs 1-2 9
EU Biodiesel ~-Production/Consumption 2-3 7
Export ~ Trend of Major Oils 2-2 13
17 Qils & Fats: World ~ 2-2 14
Feeds Biorenewable ~ : Composition 4-3 8
Biorenewable ~ : Costs 43 7
Feedstock ~ Production in Perspective 31 1
~ Related Quality Parameters 41 28
Competitiveness by ~ 3-1 8
FAME ~ Boiling Characteristics 4-6 31
FAME ~ Composition 46 29
FAME Properties Depending on ~ 4-6 30
MPOB Biodiesei Plant -~ Specifications 41 25
Worldwide ~s For Biodiesel Production 3-2 9
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Forest
Fuel
Gasification

Glycerine
Glycerol

Greenhouse
gas (GHG)

Hectarage

~ Areas in Selected Countries
Overview of Standardized ~ Characteristics
~'s main parameters

Coupled Pyrolysis - ~

Products of ~

~ Prices Spot FOB SEA

~ Price. UE Production and Uses
~ to Methanol

Biodiesel and ~ Purification
Etherification of ~

Families of Possible ~ Reactions
~ Reductive Processes

~ abatement potential

~ emissions

~ Emissions

~ emissions per capita

~ Emissions Reductions

A ~ Balance of Palm-0Oil-Based Electricity Production
Companents of ~ Balance of CPO Chain

~ emissions

Total Existing Plantation ~

Hydroprocessing ~ of Palm Qil for Biofuels Production

IEA
impact

Incentives
1PCC
Jatropha
job Creation
Life Cycle
Analysis

Liquids
Malaysia

Market
Methanol
Milling
MPOR

Oil Palm

Qils

~ Medium Term Oil Market Report

Biological ~s
Environmental ~s
Social ~s

~ on Carbohydrate Areas

~ on International Commaodity Prices
~ on Oil + Carbohydrate Areas

~ on Oil Palm Areas

~ on Qilseed Areas

~ an Sugar Cane Areas

~ on Total Crop Areas

Considerable potential ~ on global vegetable oil demand

~ under the Biofuels Law
~ 4th Assessment Report
Uses of ~
Cost of ~

Diversity in ~ results
Biomass to ~
Bio-diesel Licensing in ~
The ~n Initiative
Ethanol Global ~
Global ~ Qverview
~ Capacity is growing
- Global ~ Demand Centered in Asia, China
~ Supply in 2009 Appears Problematic
Flow Diagram of Palm Oil ~
~ Palm Biodiesel Production Technologies
~ Phytonutrients Technologies
~ is Mast Efficient Source of Biodiesel
impact o ~ Areas
17 ~ & Fats: World Export
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Export Trend of Major ~ 2-2 13
Forecast: World Demand for ~ & Fats 2-2 12
Palm ~ Oil is the most competitive energy crop for biofuels 2-2 20
~ Qil Supply & Growth 2-2 16
A GHG Balance of ~-0il-Based Electricity Production 2-6-2 1
Energy Balance for ~, Soybean & Rapeseed 2-3 31
Palm Qil ~ Mill Effuluents 5-1 1
An Aerial View of a ~ Mill 3-3 7
Flow Diagram of ~ Milling 3-3 27
POME ~ 5-1 5
Pour Point Development of Low ~ Palm Diesel 41 10
Prices Competitive ~ of RBD Palm Olein & Petroleum 2-3 24
Correlations between Product & Brent Crude ~ 2-1 17
Ethancl ~ in Brazil 1-1 16
Glycerine ~ Spot FOB SEA 2-4 23
international commodity ~ 31 12
Vegetable Qil ~ vs, Brent Crude 2-1 7
Volatility in crude ~create boom & doubt periods 2-2 23
World Sugar, Brazitian Ethanol & Crude ~ 2-1 5
Production ~ Cost by Country (Ethanol) 1-5 30
A Typical Biodiesel ~ Process Keynote 16
A Typical Bio-to-Liquid ~ Process Keynote 17
Biodiesel EU-~/Consumption 2-3 7
Bioethanol ~ Processes Keynote 12
Characteristics of Bicethanol ~ 5-3 4
Current Biofuels ~ 43 9
Global biodiesel ~ could reach 2-2 25
Overview of Biofuel ~ Technologies 4-4 4-5
World Vegetable Oil ~ 2-2 11
Pyrolysis ~ of biomass 5-2 15
~ Processes 5-2 20
Catalysts in ~ 5-2 21
Couptled ~ gasification 5-2 25
Products of ~ 5-2 16
Quality Biodiesel ~ Issues 1-4 23
Bioethanol ~ Issues 1-4 21
Regulations  Emissions of NOx and PM ~ Keynote 3
Major ~ and policies by countries 1-2 14, 16, 17
Majar ~ and paolicies by world 1-2 11-13
Renewable Present and Future ~ in the World Keynote 22
Specifications Comparison of Biodiesel ~ 1-4 19
Comparison of Fuel Ethanol ~ 1-4 20
Standards Asian Biofuel ~ 1-4 18
Countries with Biofuel ~ 1-4 10
EU Biodiese| ~ 1-4 14
EU Biofuel ~ 1-4 17
US Biofuel ~ 1-4 17
Sugar ~ is the Most Efficient Ethanol Crop 2-1 29
Impact on ~ Cane Areas 2-1 31
Supply Fuel Shares of World Primary Energy ~ Keynote 10
Methanol ~ in 2009 Appears Problematic 2-4 15
Palm Qil ~ & Growth 2-2 16
Sustainability (~) Criteria and Indicators 2-6-1 10-11
the need for ~ criteria 2-6-1 4
Synthetic fuel ~ from gas, coal and biomass 5-4 12
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Tax Exemption for Biofuels in EU-25 in 2005 1-2 15
Thermo-chemical Characteristics of ~ bioethanol production 5-3 9-10
Trade 2006 Methano!l ~ Flow 2-4 6
Transesterification ~ 4-1 7
UN Energy ~ 3-1 22-23
us ~ Biodiesel Imports and Exports 2-1 41
Vegetable Oil ~ Market Cycles 2-4 21
Considerable potential impact on global ~ demand 2-2 15
Self-Sufficiency in ~ 3-2 11
sustaining high price levels of ~s 2-2 22
World ~ Production 2-2 11
Yield {Palm Qil is the most competitive energy crop for biofuels)  2-2 20
{(Sustaining the Earth) 2-3 26
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