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Bid For Biofuels
March is an interesting month – it’s a good launching pad for the rest of the year. On
March 10-13, the 3rd African Biofuels Conference in South Africa kicks off a year that
will boost the biofuels industry, bringing together the world’s foremost industry experts
and enthusiasts. Simultaneously, the European Commission gathers momentum as it
strives towards reaching its biofuels targets to diversify its energy sources.

Amidst the excitement about biofuels emerges a concern, though, about the risk that
biofuel quotas are set higher than exists a sustainable supply. While biofuels have the
potential to significantly reduce carbon emissions, environmental experts warn that the
production of this new fuel must be done in a way that does not cause other environmental
damages. This is where industry “best practices” come into play, following strict but
necessary guidelines, even in countries with high environmental standards but especially
those without, in order to preserve sensitive and biologically diverse ecosystems. It is
admirable that biofuels have caught on so rapidly and are set to make it into the
mainstream, but measures must be taken to ensure the environmental soundness of the
process. Also of concern is that in poorer countries, agricultural land and food crops can
be taken up by biofuel production, instead of providing sustenance for the population.
One method to ensure the sustainability of large-scale production is using wood chips,
industrial and solid wastes, and other non-food sources for producing biofuels. Converting
wastes to biofuels has obvious advantages, and more importantly reduces the need for
landscape conversion, for example, draining a wetland to grow biofuel crops.

Implementing environmental best practices enables both large scale and small scale
farmers and manufacturers to present to investors a sustainable product and investment
opportunity. With prestigious companies like Virgin Atlantic turning to biofuels (the
airline giant recently launched its inaugural biofueled flight), the market is indeed hot
enough to warrant major attention. Equally as important is ensuring that such activities
that are meant to preserve the environment, do not end up doing harm to it as well. Once
sustainable processes, best practices, and non-crop feedstock are worked out and put
into practice, biofuels may soon become a staple source of energy in a bustling, excited,
and hungry world.

This issue of Alternative Energy Africa is full of information on the biofuels industry,
from policy to markets, to technology to projects. Also featured is a CO2 energy assessment
on Shell’s research and development into leading-edge technologies to further improve
energy efficiency, generate energy cleanly, and mitigate CO2 emissions. We look forward
to your feedback, and if you would like to participate in a future editorial, please contact
us at info@AE-Africa.com.

Respectfully,

Yasmin Naficy
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Senegal Joins GNEP
Africa’s Senegal became member number 20 of the Global Nuclear
Energy Partnership (GNEP) last month. The organization was launched
in 2006 and consists of nations at every stage of nuclear power
development to help meet growing energy demand globally in a safe
and secure manner, while at the same time reducing the risk of nuclear
proliferation and responsibly managing spent nuclear fuel.

Senegal’s Ambassador to Germany, Austria, and the International
Atomic Energy Agency (IAEA), Cheikh Sylla, signed the GNEP
Statement of Principles at a ceremony at the IAEA in Vienna presided
over by US Ambassador Greg Schulte, the Permanent Representative
of the US to the UN.

“We welcome the Republic of Senegal as GNEP’s newest partner
and 20th member. Senegal is currently considering nuclear power
as a way to meet their growing energy demands and they recognize
GNEP as a valuable forum in which to explore the benefits of safe
and emissions-free nuclear energy,” Dennis Spurgeon, US Department
of Energy Assistant Secretary for Nuclear Energy said. “GNEP is
made up of countries with a wide range of experience related to
nuclear power and this diversity strengthens the partnership, assuring
that the common goal of safely expanding the use of nuclear energy
worldwide moves forward.”

Member countries of GNEP have access to key research and
technology development programs as well as participation in
international policy collaboration.

Uganda’s Museveni Backs Hydropower,
Shuns World Bank Advice
Ugandan President Yoweri Museveni said that dealing with power
shortages in Uganda is a number one priority and has warned that
he will not let anything stand in the way of hydropower projects
currently in the works.

At the African Union summit on January 31, Museveni warned the
World Bank and environmentalists that he would not listen to advice
that would undermine or delay the construction of power dams
in Uganda.

“Let me warn the World Bank, now that the boss is here in
attendance, that Uganda will not listen to your advice and the so
called environmentalists as far as our generation is concerned,”
Museveni said.

The Ugandan president also said that part of the reason Uganda was
having power shortages was due to bad advice from the World Bank
and opposition from local politicians. Apparently the World Bank
had advised the government that construction of the two dams would
produce too much electricity, which Uganda could not consume.

“In order to embark on industrialization, African countries must
generate sufficient and cheap electric power and modern rail transport
from the interior to the sea,” Museveni said, adding that cheap
electricity was an essential component.

Sunflowers to Fuel SA’s Free State
In South Africa’s northern Free State, the local community of Moqhaka
is set to be powered by sunflowers. According to a report from

Business Day, the community is set to build a biofuel power station
in conjunction with Bio-Energy Africa.

The project has two phases; the first phase will bring an old 30 MW
coal-fired power station in Kroonstad back online. In the second
phase, a 200 MW bio-powered plant would be constructed which
would generate electricity using waste from sunflower plants. Bio-
Energy CEO Jock Camarinha said that this part of the project would
be completed in ten months.

Camarinha also said the use of sunflowers would have no effect on
food security or food prices. “This renewable energy project may
form a model for communities elsewhere to harness the resources
in their surroundings,” he stated.

Camarinha added that the municipality and Bio-Energy were
negotiating a purchase agreement with Eskom, South Africa’s state-
owned utility company.

Tunisia to be Solar Powered by Japan’s Kyocera
Kyocera Corp. out of Japan will be supplying and installing solar
power generating systems in Tunisia. The company will be turning
on the lights for 500 households that currently do not have electricity
in the North African country.

The systems will be installed under a yen-loan project, an official
development assistance program provided by the Japanese government,
through Itochu Corp. According to the Kyocera Corp. statement, the
yen-loan is a mechanism for lending development funds to developing
countries at low interest rates on a long-term basis. Yen loans are
designed to help developing countries stand on their own economically
as they strive to become self-reliant. Special Terms for Economic
Partnership (STEP) will also be applied to this project for putting
Japanese technologies to practical use.

Installation of the solar systems will begin in April 2008 and cover
500 households in three Tunisian governorates – Keif, Siliana, and
Reia. These systems will charge storage batteries using power
generated during daylight hours and make the power available for
residential lighting and other needs at night. Anticipated benefits
include a new freedom to engage in nighttime studies and side jobs,
improved quality of life, and enhanced growth and development for
the villages.

UNIDO Backs Hydro in Nigeria
In Nigeria, two United Nations Industrial Development Organization
(UNIDO) backed hydropower projects are set to be inaugurated. The
hydropower plants, two of four in the works, are located in Bauchi
and Enugu States.

In a recent interview with the News Agency of Nigeria (NAN) Jossy
Thomas the Industrial Development Officer, Renewable and Rural
Energy confirmed the dams were complete. “We have completed
work on the Waya dam in Bauchi with a capacity of 150 KW and
that of Enugu with 30 KW capacity,” Thomas said in an interview.

UNIDO has a mandate in Nigeria under its Country Service
Framework (CSF), which was finalized in cooperation with the
government of Nigeria. The CSF identified rural industrialization as
one of UNIDO’s priority areas and sustainable energy as a major
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program for implementing Component 3, which calls for promoting
cleaner and environmentally friendly technologies and policies. One
of the resulting programs is in hydropower, having been identified
as an appropriate and environment sustainable way to bring
uninterrupted energy to remote rural villages. UNIDO put the
Small Hydro Power (SHP) project in place to drive the  hydropower
initiative.

The projects, according to Thomas, were a joint effort of UNIDO,
the Bauchi and Enugu States, and local governments. “UNIDO
initiated and provided the equipment while the states and
local governments provided other logistics needed for the projects,”
he said.

Two other projects are being constructed in the Taraba and Ebonyi
States. In the Taraba state UNIDO is involved in a joint program
with the United Nations High Commission for Refugees (UNHCR)
for a 400 MW power project. The Taraba Tunga dam power project
is expected to be complete in July 2008. UNIDO is also in the process
of developing a power plant using biomass made out of rice husks
in Ebonyi State.

Developers to Go Green in South Africa
While the electricity crisis in South Africa is making life difficult in
the country, it may have an unseen benefit for the future of the
country’s environment. With the call to use less power being issued
across South Africa, property developers are looking for ways to
make new builds more energy efficient.

The government, on both a local and a national level is promoting
“green builds.” The country has recently established the Green
Building Council of SA and the City of Johannesburg is introducing
new requirements to property developers to ensure new developments
are more energy efficient.

In an article in Business Day, Philip Harrison, Executive Director,
Development Planning and Urban Management, said property
developers needed to add alternative energy or energy-saving
technologies when submitting plans for approval. Building plans
would be evaluated in terms of these measures.

Resilient Property Income Fund has jumped on the “green” band
wagon with designs that will adapt to the new South African landscape
according to the Resilient Executive Director David Lewis. He said
that it is essential to incorporate more green building concepts in
retail centers and other buildings.

Westcor’s Hydropower
Project Gains Momentum
The Western Power Corridor Company (Westcor), a joint venture
between five African utilities, namely SNEL (Democratic Republic
of Congo), ENE (Angola), Nampower (Namibia), BPC (Botswana),
and Eskom (South Africa) announced that progress has been made
on the project which aims to bring hydropower to the region.

The JV reported that the pre-feasibility study for the Inga Three
hydropower project has been completed and that the next phase is
being planned. Westcor will now begin to appoint a myriad of
engineering, environment, and construction contractors, as well as
legal, risk, and financial consultants, to get the project underway.

The Westcor project intends to harness the hydroelectric energy of
the Congo River at the Inga rapids site located some 225 km
downstream from Kinshasa in the DRC. Westcor initially also had
plans to engineer the hydroelectric potential of the Kwanza Basin in
northern Angola.

The JV aims to begin construction on the 4,300 MW baseload capacity
station within the next 18-24 months. When complete, the Inga Three
will become Africa’s largest power station.

SA’s REFSO to Review
Renewable Project Grant Criteria
According to the Renewable Energy Financing and Subsidy Office
(Refso), a Department of Minerals and Energy entity, the criteria
to qualify for a greenfield renewable energy project grant will
be reviewed.

Currently the maximum capital cost is capped at R100 million.
Minimum project sizes are also spelled out and sit currently at 1MW
of electricity, or 914/kl/y for biodiesel, and 1,495 kl/y of bioethanol.
The subsidy rates for 2007/08 were R500/kW for electricity, R273/kl/y
for biodiesel, and R167/kl/y for bioethanol. A 25% black economic
empowerment (BEE) component is also required. A host of pre-
qualifying criteria, including a pre-feasibilty study, are also required
prior to gaining access to a grant.

Last year Refso had a budget of R5.4 million to issue capital grants
for renewable energy projects in the country, and hopes to increase
public awareness of the program this year. More information on the
renewable energy subsidy program can be found at www.dme.gov.za.

Booze Powered Bicycles Hit the Streets of Uganda
In the East African country of Uganda, fuel consumers are using a
local brew as an additive to petrol. Kanyanga or Waragi, a local
potent gin, can power a 50 CC engine. A Uganda official from the
Lira Municipality gave a demonstration of Waragi as a fuel according
to the New Vision. James Akena, a lawmaker in Lira, proved that the
brew could power a new kind of bicycle to Uganda.

The engine is the first of its kind in Uganda and enables the bicycle
to move without the cyclist peddling. New Vision reported that the
50 CC engine costs about $200 and holds about two liters of
the Waragi/petrol blend. “A mixture of one liter of Waragi and
one of petrol may take the bicycle 30 km, with luggage of about
80 kg,” Akena said.  Waragi can be mixed with 85% petrol to ignite
the engine. But the Waragi must be 75% flammable.

The bicycle has an accelerator like that of a motorcycle and uses the
normal bicycle rubber braking system in addition to two chains that
pull the behind wheel. “The engine is undergoing further testing. I
want it to use 80% of Waragi because it can serve the people in case
of fuel shortages,” Akena said.

While the impetus behind the addition of Waragi to petrol is brought
on by the fuel shortages generated by post-election violence in Kenya,
the brew could contribute to lesser green house gas emissions;
however, this would have to be studied further. The brew is made
from fermented maize flour or millet, or even sorghum, and is put
together with tar and heated at high temperatures.
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Singapore Sets Up Solar Energy Research Institute
Singapore is becoming increasingly more green-minded and to
that end has decided to set up a National Research Institute
focused on solar energy. The institute will begin operations this
coming April.

The National Research Institute was jointly established by the
Economic Development Board (EDB) and the National University
of Singapore (NUS). Set up costs are estimated to run at about $130
million over five years.

Professor Joachim Luther, a former director of the Fraunhofer Institute
for Solar Energy Systems and Professor of Physics at the University
of Freiburg in Germany, will head up Singapore’s new institute for
an initial two-year term.

Twenty-five researchers will initially staff the institute and new staff
researchers will be incrementally added, reaching around 90 by 2012.
Graduate students will also have opportunity to participate in research
projects which will include research on the production of silicon–
based solar cells, and aims to create more effective photovoltaic
devices that can convert light into electricity.

Aussie Government Helps
Schools Become Energy Efficient
One Australian state is helping local schools cut their power bills.
The government of New South Wales is spending $20 million on
programs that will aid over 200 high schools to cut power bills and
lessen greenhouse gas emissions.

The program includes the installation of energy efficient lighting
systems which, once up and running, will save more than $1 million.
Environment Minister Phil Koperberg says $18,000 will also go to
implement energy-saving projects devised by students.
“Students around the state, the country, and around the world have
been responsible for coming up with great ideas and we propose to
harness those [ideas],” he said. “We also propose to ensure that they
have the wherewithal to develop them.”

Abengoa to Build World’s Largest Solar Plant
Abengoa Solar has entered into a deal with the Arizona Public Service
Co. (APS), one of Arizona’s leading energy utilities. Under the deal
Abengoa would build, own, and operate what would be the world’s
largest solar power plant if operating today.

The plant, scheduled to go into operation by 2011, will be located
in Gila Bend, Arizona. The plant will sell the produced electricity
to APS over a 30-year period for total revenue of around $4 billion.

The solar plant has been named Solana, meaning “a sunny place” in
Spanish. The Solana Generating Station will have a total capacity
of 280 MW which is enough power to supply 70,000 homes. The
use of solar generated electricity for those 70,000 homes removes
about 400,000 tons of greenhouse gases that would otherwise
contribute to global warming and climate change.

Abengoa will employ a proprietary Concentrating Solar Power (CSP)
trough technology developed by the company, and will cover a
surface of around 1,900 acres. The solar trough technology uses
trackers with high precision parabolic mirrors that follow the sun’s
path and concentrate its energy, heating a fluid to over 700°F and
using that heat to turn steam turbines. The solar plant will also include
a thermal energy storage system that allows for electricity to be
produced as required, even after the sun has set.

In Spain the company currently operates the world’s first commercial
CSP solar tower plant, a demonstration trough plant and the world´s
first commercial photovoltaic low concentration plant. It is also
building three more CSP plants in Spain with a total capacity of 120
MW, two trough plants that will generate 50 MW of electricity each,
one tower plant with a capacity of 20 MW, and two hybrid gas-solar
plants in Algeria and Morocco. A subsidiary of Abengoa, a $4 billion
multinational company, Abengoa Solar has access to the financial,
technical, and human resources required to finance, build and operate
these large plants.

First Commercial 747 Flight Made Using Biofuel
The Virgin Atlantic Boeing 747, powered partly from biofuel, made
its first flight on February 24. The plane, powered by biofuel made
from coconuts, flew from London’s Heathrow airport to Amsterdam’s
Schipol airport.

The Virgin Atlantic 747 plane was flown using one engine fuelled
by a mixture of Brazilian babassu nuts and coconuts and was branded
a “vital breakthrough” by Richard Branson, who said that an algae
mix is more likely to be used in commercial flights. “This pioneering
flight will enable those of us who are serious about reducing our
carbon emissions to go on developing the fuels of the future.” Branson
has also said that he will commit over $1.0 billion dollars toward
research into cleaner and greener fuels.

It was earlier reported that the test flight would have a 20% biofuel
content alongside an 80% ratio of traditional jet fuel.

While the flight was a breakthrough using the technology, not all
were thrilled with it. NGOs are calling the flight a gimmick, saying
that biofuels really do little to reduce greenhouse gas emissions.
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Feature

CO2 Energy Assessment:
Making Optimal Use of Carbon Emissions

nergy fuels economic activity and growth. At present,
hydrocarbons supply more than 80% of global energy
needs, and they are expected to provide the foundation

of the world’s energy for the remainder of this century.
Consequently, management of carbon dioxide (CO2) emissions
is a priority. Shell believes that the CO2 challenge cannot be met
by one company alone. Instead, the Shell Group is striving for
public-private partnerships and a strong policy framework. In
addition, Shell has been one of the first energy companies to
acknowledge the threat of climate change and believes that most
businesses can take steps to reduce their energy consumption
and carbon emissions. The company set aggressive, voluntary
CO2 emissions targets, aiming to reduce emissions from Shell’s
operations in 2010 to a level at least 5% lower than in 1990. In
2005, emissions fell to 107 million tonnes of CO2 equivalent –
15% below the 1990 level. This reduction was achieved through
reduced flaring and increased efficiency in company operations.

Pursuing research and development into leading-edge technologies
to further improve energy efficiency, generate energy cleanly,
and mitigate CO2 emissions are other options taken by Shell.
Developing cost-effective technologies to capture carbon emissions
from power plants and refineries and sequestering them
underground is another option. Several storage possibilities exist
that are being explored through a range of projects. For example,
in Queensland, Australia, Shell and others are exploring sites to
store CO2 captured from a power plant. Shell is the preferred
provider of gasification technology and is providing drilling and
CO2 storage expertise. Currently, it is thought that up to
420,000 tonnes of CO2, the majority of the demonstration plant’s
CO2 emissions, could be annually captured and stored.
Commercial versions would have carbon emissions nearly 40%
lower than those from a comparably sized conventional natural
gas-fired power plant.

The company is already one of the world’s largest distributors
of biofuels. Since 2000, it has invested more than $1 billion in
alternative energy sources including wind, solar, and hydrogen.
Public campaigns such as Fuel-Stretch, the Shell Springboard
Awards, and the Shell Eco-Marathon have raised awareness and
prompted innovation. The current Eco-Marathon world record
stands at 3,620 Km/l. That is the same as driving from Britain
to Australia on one gallon of petrol.

The Carbon Energy Management Consultancy (CEM), from
Shell Global Solutions, brings together technology and expertise
from across Shell’s operations, gained from reducing its own
CO2 footprint, to benefit other companies facing the same
challenges by saving energy, reducing costs and lowering CO2.

The CEM program examines current emission positions of clients
and benchmarks them against optimal industry operating practices.

Strategic options are proposed to improve the client’s emission
position, such as energy efficiency programs, carbon optimization,
CO2 sales, and carbon-allowance trading. Using Shell’s extensive
technical and operating experience from its plants, the CEM is
designed to be modular and builds upon Energise – the company’s
proven energy efficiency program. Energise has helped large
industrial sites save energy and cut emissions with minimum
capital expenditure. This proven program achieves reductions
in energy usage by between 2% and 10% with minimal
capital investment. Strategies for energy efficiency could
include best available technology assessments, hydrocarbon
management reviews, asset reliability improvements and
catalyst optimization.

The company’s own energy efficiency improvements are already
delivering CO2 savings of about one million tonnes per year. A
company’s options for carbon optimization can be explored
through carbon abatement curves. These help to inform strategy
through analyzing different technologies that are available for
mitigating greenhouse gas emissions and their costs. Switching
to less carbon-intensive fuels, introducing renewable fuels sources,
make-or-buy decisions for power supply, CO2 mineralization,
and storage can all be considered.

CEM also looks at the options for carbon allowance trading and
offsetting, within the European Union Emission Trading Scheme
(EUETS) and using the Kyoto instruments, such as the Clean
Development Mechanism and Joint Implementation. The CEM
program considers options against the parameters of feasibility
and impact. Once a preferred implementation approach is
identified, CEM can support its delivery and provide ongoing
support to ensure that energy or carbon savings are sustained.

E

Success of Shell Global Solutions, Carbon and Energy
Management Consultancy includes:

A US specialty chemicals plant reduced its energy bill by
approximately 9% and realized savings of $1.17 million/yr.
One of Shell’s UK refineries identified energy savings
worth 5%–6% of the site’s energy bill through Energise.

These examples were achieved with
commensurate savings in CO2.

Energy management software developed by Shell Global
Solutions was awarded “Highly Commended” in the
IChemE AspenTech award for information technology.
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Changes in management practices, operator training, monitoring
tools and leadership focus play a role in preventing value erosion
once consultants leave a client’s site. Positive results from the
CEM programme have already been seen. By focusing on better
operational performance, the Fredericia refinery in Denmark
achieved sustainable energy savings of 9%. The refinery was
Shell’s second most energy-efficient refinery; yet, the CEM
program still managed to generate more savings. For example,
the Fredericia refinery’s crude distiller changed the way skimming
oil in the hydrodesulphurization unit was managed. The refinery
achieved more energy savings. The energy-efficiency stream of
the program has also helped Malaysia LNG decrease the amount
of feed gas used as fuel to run the plant and reduce venting of
hydrocarbons through flaring or incineration.

The saved fuel is available as additional feed gas for conversion
into LNG product. Shell’s Energy Management System, a key
tool to help ensure that value is sustained, is a combination of
structured management processes and monitoring tools linked to
real-time plant data systems. If implemented and sustained
correctly, it can help develop a self-sustaining energy culture that
forms an infinite loop of energy improvements. In exploring the
potential for one Russian refinery, estimates suggested that
operational excellence based on the energy management
monitoring system could generate annual savings approaching
$250,000 on its most efficient crude unit, based on the
preliminary assessment.

Another innovative approach to carbon management is also
bringing results. For example, Shell’s Pernis refinery in The
Netherlands has reduced emissions by using a pipeline to redirect
CO2 from the plant to horticultural growers in the south of The
Netherlands. The additional benefit is that pure CO2 accelerates
crop growth (up to a 25% increase in production) and the growers
now no longer need to run greenhouse-heating systems during
the summer just to maintain CO2 flow.

Shell Global Solutions has also facilitated the sale of CO2 for
other industrial applications including the paper industry in which
it is converted to precipitated calcium carbonate and used as a
paper whitener. Shell actively supports carbon trading and it
completed the first-ever trade of CO2 emission allowances in
2003. This was within the EUETS, on behalf of Nuon Energy
Trade and Wholesale, to effectively open the European emissions
trading market. Shell Global Solutions Carbon and Energy
Management Consultancy won the Petroleum Economist Cleaner
Energy Initiative Award 2007.

Jeroen van der Veer, Shell Chief Executive, has said, “Meeting
the world’s growing energy needs in an environmentally
responsible manner is a tremendous challenge. Technology is
essential to answering that challenge.” Already, the technologies
that are being developed are enabling major steps to reduce and
to manage CO2 and to meet the mandates, which are being laid
before the oil and gas sectors.
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Diesel Fuel Extenders
By Denise Midyette, Managing Partner, DSK Limited

n 2002, DSK Ltd. conducted two separate feasibility
studies in Kenya and Uganda, researching the probability
of constructing bio-diesel production facilities in either

of the two countries. The company learned very quickly that
there was a shortage of the one basic ingredient – sufficient
quantities of vegetable oil. Neither of the countries was growing
sufficient quantities for human consumption, much less to have
adequate stocks to feed a bio-diesel facility. After expending
considerable time and effort (mostly because it is difficult to
obtain information about commodities in Africa), DSK determined
that there very likely wasn’t a country on the continent that was
producing enough vegetable oil to make the production of bio-
diesel viable.

Furthermore, the actual cost of generating this product was rising
dramatically and without the subsidies that the US grants to bio-
diesel producers, whether it could actually be produced
economically enough to become a sustainable commodity in
Africa was in question.

DSK asked: Was there something else that could be used in the
meantime that could: (1) be economically feasible, (2) work as
well from the environmental impact stand point, and (3) function
as a true bio-diesel product?

Enter DFX (Diesel Fuel Extender)
In 2000, two brothers in the San Joaquin Valley, California, USA,
set out to produce a fuel additive that could be introduced into
stockpiled crude vegetable oils. They wanted to extend their
petrol-fuel budgets. Being farmers, involved in orange and almond
growing, they were looking for a way to reduce farm machinery
and transportation costs. At that time, they had large stockpiled
inventories of vegetable oils with prices at 20-year lows and the
price of diesel fuel was well over $2.00 per gallon in California
(which has since doubled). After trials and significant usage in
their own fleet of trucks the innovators introduced DFX as a bio-
fuel extender. They had discovered that this “blend” could be
used in up to a 50% mixture with No. 2 diesel fuel and reduce
their transportation costs with no negative impact on their engines.
In fact, they soon learned it had the ability to increase torque,

increase gas mileage, and lower greenhouse gas emissions while
significantly lowering maintenance costs.

Since 2001, DFX has been sold to medium to large agricultural
firms in the US, specializing in vegetable crude oil production,
and has been tested over thousands of miles of US roads and
highways. Currently, over 500,000 gallons per month are being
treated and used as a fuel extender in the US. Commercial truckers,
processing plants, and independent laboratories (Southwest Labs,
National Renewable Energy Lab and Penn State University) are
constantly testing DFX.

Why an extender like DFX vs. Bio-diesel?
DFX can be used immediately. It doesn’t take an expensive
production facility to formulate. If you have access to vegetable
oil, you can just mix it and then mix the correct proportions with
your existing petro-diesel fuel. DFX can be used in “any” diesel
engine, including generators. It is cost effective. The typical cost
to treat a gallon of vegetable oil is about $0.17-$0.20 cents.

Still the problem – The availability and costs of local viable crude
vegetable oils is the one constraint that needs to be addressed.
The Biofuels Markets Africa conference in Cape Town, South
Africa, last November indicated that the lack of viable vegetable
oils was indeed a difficult problem. There was a lot of time spent
on trying to reach a consensus on the most appropriate way to
introduce the “best” type of feedstock seeds into the different
countries and their particular types of growing areas. There is
probably not going to be one solution for every area, but one
thing is for sure, Africa has a very attractive opportunity to be
a “player” in a world commodity. Only time will tell if the
continent can take advantage of it.

Case Studies

Sheppard Farms of Phelps, NY conducted trials with an
over-the-road truck; a  Caterpillar 3406. The first trial was for
one month (April 2001) and the second trial was May 2001.
The analysis was performed by Syracuse Supply, Fluids
Analysis Lab.

I

Convincing someone that you have an incredible product takes some real ingenuity.
A belief in the product brings the determination to demonstrate the product’s potential
and DSK Limited has set out to do just that; demonstrate to the African markets that
its Diesel Fuel Extenders offer a host of benefits, from fuel cost savings to a reduction

in environmental carbon emissions.



The truck had 449,318 hours of use prior to testing. A 30% Blend
was used. After a tune-up at the end of the first trial, there
was a 10% gain in horsepower and a miles per gallon (MPG)
improvement of over 4%. The engine was scoped at the
conclusion of the trials and no ring problems were found. Oil
pressure was normal and the engine was running well at this
inspection (June 2001).

Oelwein Custom Commodities of Oelwein, IA used a blend of
DFX-treated express soy oil at a 20% rate with 80% #2 diesel
fuel. The fuel mixture was tested on a 1993 Ford 9000 with a
Caterpillar 3176, 300 horsepower. The engine had 440,000 miles
at the start of the trial. The truck was driven for 1,200 miles. As
of July 2001, it was reported that there was
a 7.4% increase in MPG, with a decrease
of fuel used per hour of 8.9%.

Ag Commodities Inc, New Oxford, PA.
Penn State University conducted some
Dynamometer tests against a typical baseline
fuel (#2 Diesel). A 25% express oil (DFX
treated) dilution was used for the trials
conducted in May 2001.

In a very lengthy report, trials showed that
the particulate matter of the DFX treated
blend was higher than baseline. Three of the
four trial modes showed a reduction in
carbon monoxide and carbon dioxide. Two
of the four trials showed a reduction of nitric
oxide against the baseline fuel. Exhaust
temperatures were lower with the DFX
treated blend on three of the four trials,
indicating potential longer engine wear.

OXYPRO in Sanger, CA had tests
conducted by AirX Testing of Auberry, CA.
AirX performs air quality compliance tests
throughout the state of California. Two fuels
were used, one a #2 diesel without any

additives and the second was the same #2 diesel at 33% blend
with DFX treated crude express oil.

The engine used was an older model 4-cylinder Ford industrial
engine used to power a sandblaster. The compressor was adjusted
to create a heavy load throughout the trial. Results showed a
reduction of 11.8% in carbon dioxide, while the NOx was reduced
by 15%. The NOx typically does not go down with fuel extenders
or additives, so this result was quite positive.

The motive for this trial was not to discredit #2 diesel fuel or to
discount the Methylated-ester style “bio-diesel,” but rather because
of a desire to have the potential users of the DFX-treated express
vegetable oil become comfortable with its use. Confirmation
comes from these and other ongoing trials, as well as the testament
of consistent users of the DFX treatment, that this product can
provide good engine performance, less smoke, and increased
torque while lowering harmful emissions.

Pennsylvania Agri-Business Uses
Unrefined Soybean Oil and Meets ASTM Standards...
One of Pennsylvania’s oldest feed manufacturer, commodity
broker, and protein and soybean oil producers has validated that
its soy oil diesel additive meets ASTM 975 requirements. The
company has been using unrefined soybean oil in its truck fleet
for the past three years. Having surpassed 4,000,000 miles
(29 trucks) using the soybean oil that its operation produces,
they have consistently confounded the “conventional
wisdom” advocates.
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The firm’s well documented engine maintenance reports
and independent testing (Penn State University and US
Government - DOE) shows that the use of soybean oil with a
patented fuel concentrate (DFX) at 2-5% blended rates with
No.2 diesel, meets the well accepted ASTM standards for
characteristics and performance.

“We are pleased with these confirming tests, for now it
allows us to seek commercial and government sales opportunities,”
said the President. “We have been one of the organizers of
Pennsylvania’s bio-fuel trade association. This group has brought
academia, public utilities, industry and political leaders
together to find acceptable alternative fuels.”

Meeting ASTM requirements will allow the company to grow
the diesel fuel additive business while helping the central
Pennsylvania soybean growers. In addition, they will be the
licensed manufacturers of the DFX Concentrate.

Duncan Nesbitt, President of Powell Technologies of North
Carolina, is the distributor for DFX and is very pleased with the
results. “Many soybean oil producers do not wish to invest in
bio-refineries, which at this point are dependent on US government
subsidies. Using soybean oil as a diesel fuel additive without
the investment in the methl-ester process, allows small to
medium soy oil producers to be competitive with all bio-fuels,”
Nesbitt said.

Additional testing was recently completed at the Energy Institute
at Penn State University to validate some of the previously
observed findings. The investigation was sponsored by West
Penn Power Sustainable Energy Fund, and the investigators
were Dylan Kershner, David Morris, Dr. Andre Boehman, and
Joseph Perez.

Summary of Penn State University Trials: Crude, clarified soybean
oil, treated with DFX Concentrate

A Cummins ISB 5.9L engine operated with Mobil Low Sulfur
diesel fuel, as a baseline, then Mobil Low Sulfur diesel fuel
blended with 20% by volume crude soybean oil with DFX
additive. The investigators measured gaseous content and
particulate matter in the exhaust using batch and on-line sampling
instrumentation.

When compared to base diesel fuel, the soybean oil blend (DFS)
had reduced carbon monoxide, particulate matter, and
hydrocarbon emissions while NOx emissions increased
slightly. Advancing the engine timing resulted in lower particulate
matter and hydrocarbons and an increase in both carbon
monoxide and NOx emissions. Retarding the engine timing
resulted in a reduction in NOx emissions, particulate matter, and
hydrocarbon emissions.

DFX Facts & Attributes
The formula is a bio-degradable citrus based product. It can be
mixed with any crude vegetable oil that has been filtered to 10

microns (this is crucial to be utilized for the diesel engines) one
part DFX to 320 parts vegetable oil. The mixture then becomes
DFXM (DFX Mixture). The user can then mix this in up to a
50/50 blend with No. 2 petroleum diesel.

This Blend can…
Greatly reduce harmful emissions.
Greatly reduce transportation costs.
Reduce tailpipe emissions, carcinogenic pollutants and
greenhouse gases effectively complying with the Kyoto
Protocols and other country specific clean air acts.
Be used as a bio-fuel EXTENDER that runs in ANY
conventional, unmodified diesel engine. No special engine
requirements or modifications are required.
Be mixed and stored with petroleum diesel without any
adaptation to current transport and storage facilities.
Be a cost effective solution that can extend the life of diesel
engines because it is more lubricating than petroleum diesel
fuel alone. Fuel consumption, auto ignition, power output, and
engine torque are enhanced.

Testimonial

UNITED SOY CORPORATION
THE WORLD OF BIODIESEL AT YOUR FINGERTIPS

September 15, 2006

My company, which is located in northeastern Indiana, is
involved with crop farming and animal feed ingredient
business. We have requirements to operate diesel feed trucks
(Kenworth with Cummings engine), and John Deere tractors,
using engines that are 100 HP to 160 HP. In addition, we
operate a Versatile Articulating tractor that has a 350 HP
Cummings diesel engine.

In the summer of 2001, we started using the DFX Concentrate
to mix with our own crude soybean oil. Initially we were
skeptical, so we began by mixing the DFX treated soybean
oil into our regular diesel fuel at about 10-15%. We could
see very soon that the engines were operating more quietly,
(which we call better lubricity), had a nicer exhaust
smell, (and less exhaust) and it reduced our fuel costs. Since
2001, we have expanded the use of DFX treated soybean
oil when the prices of diesel fuel and vegetable oil allow
for some fuel savings. My farming neighbors have also
used the DFX treated soybean oil product for their diesel
powered equipment.

With recent increased costs of diesel here in the Mid-west,
we have increased the amount of DFX treated soybean oil
up to 40% of the diesel fuel. We have continued to see good
results from using this additive.

Mark R. Oldfather
President
United Soy Corporation
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Technology

Fuel Flexibility
Greater Demand for Renewable Fuels

he global market for biofuels is expected to grow
significantly in the coming decades. Most analysts are
predicting particularly strong growth fostered by second-

generation biofuels. For example, let’s consider the US
transportation fuels market. The US Department of Energy
recently committed itself to increasing the use of renewable and
alternative fuels in the transportation sector by the equivalent of
135 billion liters of ethanol per year by 2017. And, in February
2007, EU energy ministers agreed to increase the share of biofuels
used in road transport to 10% by 2020.

Recent investment decisions by Shell have revealed much about
the company’s attitude on biofuel developments. “We take this
issue very seriously,” says Lionel Clarke of Shell Global Solutions’
Biodomain Group. “And we’re committed to leading the way
when it comes to the sustainable development of fuel technology.
In fact, Shell has been distributing first-generation biofuels for
more than 30 years. In 2006, Shell sold over 3.5 billion liters –
primarily in the US and Brazil – enough to avoid over 3.5 million
tonnes of carbon dioxide (CO2) production.”

“We’re committed to the continuing development of this side of
the business. Shell is strongly focused on crucial emerging second-
generation biofuels – those produced from non-food feedstocks
such as residues from agriculture and forestry.”

It’s these second-generation biofuels that Shell believes will help
overcome some traditional concerns associated with such
technology. These concerns include:

Uncompetitive compared to conventional gasoline
Offer poor fuel efficiency
Compete for the world’s food supplies

By using non-food feedstocks, such as woodchips and straw,
second-generation biofuels do not compete with food crops and
they offer an efficient way to manage agricultural waste. They
also offer greater CO2 reduction benefits. It is possible that well-
to-wheels CO2 production can be reduced by 90% when using
biofuels at 100% concentration. And if produced on a commercial
scale, biofuels have the potential to reach price parity with
conventional gasoline and diesel. Cost competitiveness and the
energy density of biofuels have been the major stumbling blocks
to large-scale take-up for biofuel use until now.

Significant commercial quantities of competitive biofuels are,
however, still not expected to become available for the next five
to 10 years. Recent moves by Shell Global Solutions suggest that
the company fully intends to be at the forefront of new
developments when biofuel manufacturing does move to
commercial production levels. In 2002, Shell invested in the
Iogen Corporation, a world-leading cellulose ethanol technology
company in Canada.

Shell’s investment has enabled innovative process technology
development to create cellulose ethanol from straw using enzymes.
In 2004, Iogen commissioned a demonstration plant for the fuel,
and it is hoped this cellulose-based ethanol will be commercially
available in significant quantities within the next 10 years.
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“It’s proved to be a great partnership, where both parties bring
different skills and expertise,” says Mr. Clarke. “Shell Global
Solutions has the world-leading expertise in fuel research,
technology implementation, distribution and blending. Iogen has
developed an innovative cellulose-ethanol technology, based on
many years of experience with enzymes. Together, we (Shell and
Iogen) can bring this ground-breaking product to market on a
commercial scale.”

In February 2007, Iogen Biorefinery Partners LLC was shortlisted
by the US Department of Energy for potential funding to build
a biorefinery in Shelley, Idaho. It is hoped that the plant could
produce 18 million gallons of ethanol annually. In addition, a
joint study undertaken by Shell with Iogen and Volkswagen in
2006 concluded that cellulose ethanol has the potential to be
cost-competitive with regular gasoline and to offer better CO2
performance than conventional ethanol.

Further investment by Shell in Choren Industries, a German
company, will also deliver the world’s first demonstration scale
biomass-to-liquids (BTL) plant later this year. The plant will
convert feedstock such as woodchips into a gas that is then
upgraded into a high-quality synthetic fuel using Shell’s middle
distillates synthesis technology. BTL fuel can be blended with
diesel for use in diesel engines, and offers the potential to cut

well-to-wheels CO2 emissions by 90% as compared to
conventional fuels.

“Shell is a world leader when it comes to the development of
environmentally friendly fuels,” concludes Mr. Clarke. “We are
constantly searching for ways to deliver the goal of large-scale
availability of clean, renewable fuels. With the business moves
we have made in recent years with Iogen and Choren, that goal
is now closer to becoming a reality.”

Female researcher conducts tests during biofuels experimentation
at the research center in Amsterdam, Netherlands

Technology



Introduction
he Organisation for Bio Initiatives (OBI) is a non-
governmental and non-profit making organisation,
preparing its operations since January 2007. In October

2007 OBI was registered under the Registrar of Companies as
a Company Limited by Guarantee (registration number: 69031).
At first instance the organization will be financially dependent
on funding, fees for consultancy and professional services, but
in a later stage it will be self-sustaining through revenues from
implemented programs.

OBI is of the conviction that economical growth doesn’t necessarily
mean ecological decline. Hence its motto, “Ecology and Economy
can grow Hand in Hand.” It has studied opportunities in which
the combination of economy and ecology successfully co-exist.
This has resulted in its focus on renewable energy.

To preserve the natural resources of Zambia, so that future
generations can continue to benefit, and to comply with the
growing awareness for environmental sustainability, the production
of bio-fuels has rising potential. In this regard, the Organisation
for Bio Initiatives focuses its pilot program on bio-diesel feedstock,
of which a major feedstock at this moment is the shrub jatropha
curcas. As a diversification strategy to minimize agricultural
risks, and to maximize the use of the available land in a sustainable
manner, OBI will promote intercropping with (organic) food-
crops. The Zambezi area in North-Western Province has been
selected as potential region for the pilot-project.

In rural areas people often have limited access to resources,
knowledge and the market. With the provision of training, start-
up materials and equipment, and with assistance in entering loan
agreements, the Organisation for Bio Initiatives will enable
small-scale farmers and small entrepreneurs in rural areas to
benefit from the economic potential of jatropha curcas. The
value-chain from farmer to consumer will be covered on a local
scale. OBI believes that the small entrepreneurs of today will
become the large companies of tomorrow, given the right training
and equipment!

Mission
To contribute to the realization of sustainable livelihoods in the
rural areas of Zambia with respect for the environment.

Objectives
The promotion of, and supply of inputs for the production and
marketing of crops for renewable energy purposes in the rural
areas of Zambia;
The promotion of, and supply of inputs like materials, training,
market access, and loans, for the production of renewable
energy for local use;
The provision of services on demand in rural areas in the field
of organizational development, partnership building,
leadership, political change, financial mediation, technology
development, etc.; and
The support of farmer groups, farmers organizations and other
stakeholders in the development of market chains.

The Pilot Project
Method
Jatropha curcas has the potential to be a suitable feedstock for
relatively cheap rural energy supply. As a pilot, the following
project will be developed in the Zambezi region.

Farmers
A number of 1,000 selected farmers will be trained in planting
and sustenance of jatropha. Consequently, each farmer will get
500 jatropha cuttings for planting on one hectare of land with
spacing of about 3 by 6.5 meters; enough space for intercropping.
Moreover, the farmers will get access to a start-up loan for land-
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clearance and agricultural inputs. After the first year, each farmer
will have a harvest of about 500 kilos of seed and the following
years a harvest of about 1,000 kilos.

After the first year, the farmer can start selling the first seed
harvest to people with an oil-expeller, the next link in the value-
chain. However, the program anticipates the chance that in the
beginning it can be more beneficial to sell seeds to companies
from outside.

Oil-press
A number of 250 motivated people will receive training in the
management and sustenance of a yenga oil-press. Consequently,
each person will be provided with one of these hand-presses plus
special containers to store the oil. Furthermore, they will get
access to a start-up loan for the first purchase of the raw material
(jatropha seeds).

In three months of harvest period a year, each press can digest
4,000 kg of seed into some 800 liters of oil, about 50% of which
will be sold directly to the consumer for usage in lamps, for
medicinal purposes, and for soap and candle making. The
remaining 50% can be sold to multifunctional platforms that in
turn can provide services to the villagers. The selling of oil can
be year-round by storing it in containers.

Besides oil, seedcake will remain after pressing of the jatropha
seeds, about 3,000 kilos per oil-press. Half of the seedcake can
be sold to briquette makers who can sell briquettes as an alternative
for charcoal. The remaining 50% can be sold back to the farmer
as organic fertilizer.

Multi-funtional platform
A number of 80 motivated women-groups will be provided with
a multifunctional platform and will receive training in its usage.
They will also get the start-up money for their business.
Furthermore, they will get access to a start-up loan for the first
purchase of fuel (vegetable oil).

An average of 3.5 liters of oil per day is enough to for the platform
to provide services for the community like milling, battery
charging, operation of welding equipment or pumping of water.

Briquette maker
Some 60 motivated people will be trained and supplied with the
necessary equipment for the production of briquettes out of
Jatropha seedcake. Moreover, they will get access to a start-up
loan for the initial purchase of seedcake.

Over 5,000 kilos of seedcake will be available per briquette
maker. This can give him a year round stable income with a daily
sale of about 15 kilos.

Technical staff
Technical staff will be trained for the installation and repair of
the yenga presses and the Multifunctional Platforms.

Commercialization of traditional uses
Soap and candle making, even as beekeeping will be
encouraged, and training will be provided for women to obtain
an extra income.

Expected Results
Employment creation

Some 1,400 people will benefit directly from their involvement
in the jatropha value-chain for a minimum of 15 years;
Agricultural piece-workers will generate an income in the
period when other agricultural activities are at a low level; and
Side-activities like beekeeping, soap or candle making, and
herbal medicine will lead to extra income opportunities,
especially for women.

Rural electrification
A number of 80 multifunctional platforms will provide the
community with services like milling, carpentry, water
purification, battery charging, etc.; and
Oil will be available for lighting at a lower price than the
normally used paraffin.

Environment
The jatropha trees have a carbon dioxide absorbing character
through photosynthesis;
The jatropha oil as a replacement of diesel or paraffin results
into reduced Greenhouse Gas emissions;
Less diesel needs to be transported to the rural areas, reducing
the amount of fuel used for transport;
The cutting of wood will reduce since charcoal will be (partly)
replaced by jatropha briquettes;
The jatropha tree protects the soil from water and
wind erosion; and
The usage of the jatropha seedcake as organic fertiliser can
reduce the use of chemical fertilizers.

General wealth
Children will get a better study climate at home with the
availability of lighting;
Income out of new economic opportunities will lead to higher
purchasing-power in the rural areas which again will attract
investors;
Generators of clinics can function on jatropha-oil, which means
that clinics will have access to electricity at any time; and
Jatropha has many medicinal functions, which can improve
health conditions in the area.

For more information contact: Organisation for Bio Initiatives (OBI) Star Shopping
CenterPlot 12503, Chozi Road P.O. Box 37115, Northmead Lusaka, Zambia
Cell: 0979 275710 Email: obi@zambia.co.zm

A
lte

rn
at

iv
e 

E
ne

rg
y 

A
fr

ic
a 

M
ag

az
in

e

14

Africa Spotlight



any of the countries of Southern Africa are not
hydrocarbon rich and therefore must import their fuel
supplies. With the rising price of crude over the past

few years, these countries are increasingly looking at alternative
energy options.

South Africa has a variety of alternative energy projects in the
works: solar, biofuels, nuclear, tidal, and wind. One of the most
talked about projects the country will host is the Darling Wind
Farm. Darling is situated in the Western Cape about 70km north
of Cape Town. The project was conceptualized back in 1997 but
has seen many stops and starts. Finally, ten years later, the project
broke ground in February 2007.

Darling will, over two phases, produce 13 MW from ten 1.3MW
wind turbines; the first phase will see four turbines installed and
the second phase will add another six turbines. The project is
being undertaken by Darling Independent Power Producer (Darling
IPP) and the main shareholders are the Oelsner Group and CEF
(Pty) Ltd.

The Cape Town municipality will initially buy the power produced
during the first phase of the project, an amount that will meet
half the electricity requirements of the city council’s head
office, reports say. It is estimated that a reduction of 254,000
tons of carbon dioxide otherwise released into the atmosphere
will be realized during the project’s lifetime.

From the biofuels scene, there are numerous projects in Southern
Africa, including the BP and D1 Oils plc joint venture (JV)
D1-BP Fuel Crops Ltd., which produces jatropha for biodiesel
feedstock. Formed in July 2007, the JV will accelerate the work
of D1 in expanding the output and number of jatropha plantings
in order to make sustainable biodiesel feedstock available on a
larger scale.

BP and D1 Oils intend to invest around $160 million over a
five-year period. D1 Oils will contribute 172,000 hectares of
existing plantations in India, Southern Africa, and South
East Asia, and the joint venture will have exclusive access to
the elite jatropha seedlings produced through D1 Oils’ plant
science program.

“This is a transforming event for D1. BP’s decision to join us
in this new venture is a significant endorsement of our
strategy to develop jatropha as a global raw material for
the production of sustainable biodiesel,” said Elliott Mannis,
chief executive officer of D1 Oils at the time the JV was
created. “It shows we have come a long way. BP’s proven
logistical, managerial and financial support will enable a
significant enhancement and acceleration of the scope and pace
of jatropha planting.”

A major project from Mozambique comes from the Fund for
Energy FUNAE (Fundo de Energia) which was established in
1997 to look at how to better bring sustainable energy to
rural areas.

One of the electrification projects FUNAE has set up will see
2,500 solar systems installed in the Inhambane and Sofala
provinces. Another project, Electrification of Mocímboa da Praia
Phase 2, is aimed at the rehabilitation and expansion of the
electrical supply system in Macimboa da Praia Municipality,
Macimboa da Praia District. The first phase of the project consisted
of the rehabilitation of the supply system and installation of a
500 kVA generator in the region.

FUNAE is also studying further renewable options such as
utilizing wind energy along the coastal zones, expansion of the
Cahora Bassa Hydro Power Plant on the Zambezi river, and more
efficient and cleaner use of bio-mass.

From Botswana the United Nations Development Program
(UNDP) is promoting cleaner energy in an effort to reduce
greenhouse gases and carbon dioxide emissions. Working with
the government of Botswana and the Botswana Power Corp.,
in 2006 a renewable energy project was launched to assist
Botswana’s rural communities in meeting their power needs with
cleaner energy.

Over a five-year period, the project aims to equip 65,000
households with solar-powered photovoltaic (PV) lighting instead
of paraffin, and to help power more than 5,000 households in 88
villages that use domestic cooking gas as their source.

It is hoped that the project will also aid the government in putting
a framework together for the integration and provision of off-
grid renewable energy services within the country’s electricity
programs, and to also educate communities on the advantages
of using solar, and other clean energies. A longer term goal is to
promote the use of alternative energies throughout the country.

The cost of the project is $8.8 million and is being funded by
UNDP’s Global Environment Facility (GEF) and the Government
of Botswana.

The renewable initiatives listed above are just the tip of the
iceberg. From those countries discussed above and beyond to
Angola, Namibia, and Zimbabwe, there are numerous initiatives
across the entire alternative energy spectrum being
undertaken. For those looking for specific project information
or opportunities, a number of resources exist. We suggest you
begin with www.undp.org and www.afrepren.org, and continue
to check www.AE-AFrica.com for the latest developments out
of Africa.
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Markets & Policy

By Robert Outram, Research Analyst, Frost & Sullivan

Biofuels
The Food versus Fuel Debate

he biofuels industry in Africa is entering a period of
extended growth. Research from Frost & Sullivan
predicts that the market for biofuels in sub-Saharan
Africa could be worth $1.54 billion by 2010.

While the attractiveness of biofuels is that it offers fuel
sustainability and carbon mitigation, the biofuel industry is already
being accused of causing an increase in food prices. This is
creating an ethical dilemma about whether food crops should be
used to produce fuel. Indeed in Mexico, the high corn price has
adversely affected the price of tortillas, one of the staple foods
in the Mexican diet.

As the biodiesel industry grows, questions will arise more
frequently about the practice of using food crops for fuel
whi le humans are
starv ing in many
countries in Africa and
around the world.
Increases in grain prices
have a knock on effect
on many food prices.
Meat  pr ices a lso
increase due to animal
feed prices increasing. The balance between feed (animal food),
food (human consumption), and biofuel feedstock is therefore
a delicate one.

Is Crop Production Enough to
Meet Demand? Europe as a case study
The European cereals market is split almost evenly between the
food and feed sectors. 117.9 million tonnes of cereal were used
as food in 2006, whereas 118.7 million tonnes of cereal were
used as animal feed.

Europe is a net exporter and can potentially devote some of its
exported crop to bioethanol production. Meeting the EU Directive
target of 5.75% biofuel inclusion target in 2010 would require
the use of 12.8 million m3 of bioethanol. Assuming two thirds
of this will be met using cereals, 33.7 million tonnes of cereal
would have to be used to meet the target.

33.7 million tonnes would represent 13.9% of the total EU cereal
production. The effect on feedstock price by removing this amount
from the food market would likely be dramatic. Only small

changes in supply on a global level cause huge price fluctuations.
The recent crop failure in Australia is such an example.

Will Second Generation Fuels be the Answer?
Plant cell walls are made up of two components, lignin and
cellulose. Like starch, cellulose is made up of simple sugars and
must be broken down in order to be used in bioethanol production.
However, the process of breaking down the cellulose is much
more difficult than that of starch and requires more specialist
enzymes. Like starch, cellulose can also be broken down into
sugars by strong acids. The lignin is separated off and is used
as fuel.

Lignocellulosic production is very attractive as the non-food
portion of the plant can then be used to produce ethanol
and hence there is no competition for feedstock with the food
industry. Waste cardboard, forestry waste, straw or any other
plant source could potentially be used to produce ethanol.
Potentially second generation biofuels can therefore solve the
fuel versus fuel ethical dilemma.

However, although there are a few pilot plants in operation, the
technology is still not economic enough to produce ethanol on
a commercial scale in this manner. The enzyme prices and
technology barriers are still too high.

“The technology has been
five years away for the
last twenty years,” is a
common opinion from
companies active in this
field. Indeed, many of the
companies investigating
lignocellulosic production
are currently building
“traditional” bioethanol
plants. This in itself is
convincing evidence of

the lack of progress and pessimism of the technology reaching
the market in the foreseeable future.

With vast amounts of money being invested and many new
companies seeking to solve the issue however, it is only a matter
of time before a commercial breakthrough is forthcoming that
with revolutionize the market.
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