Wonder weed plans fail to flourish

The first of four weekly articles on biofuels looks at how investment in jatrophais
slowing, as investors realize that basic research is needed.

THE BUSINESS OF BIOFUELS

The promise of green gold is fading from
Jatropha curcus, a shrub that thrives in arid
conditions and whose seeds yield a diesel-like
oil. Many had seen it as a potential saviour for
marginal lands, a plant that could lift develop-
ing countries out of poverty and into a sustain-
able oily future.

Just last year, some analysts were predicting
that the area planted with jatropha worldwide
— at the time, 721,000 hectares — would rise
as high as 22 million hectares by 2014. The
Jatropha Alliance, an advocacy group based in
Berlin, was estimating that investments of up to
US$1 billion could be expected annually. More
than 130 companies were in the race, domi-
nated by D1 Oils of London, which in 2007 had
landed a $160-million deal with oil giant BP.

But this July, BP and D1 announced that their
deal was off. And of 140 investments made in
biofuels so far this year, says analyst Harry
Boyle of London-based New Energy Finance,
only four or five have been in jatropha projects.
“Jatropha has gone very quiet;” he says.

What happened? It’s difficult to untangle the
impacts of the global financial downturn from
disappointment with jatropha in particular,
says Rob Bailis, an environmental scientist at
Yale University. But “over the past three years,
the investment got way ahead of the plant
science’, he says.

Early investors are now realizing the plant’s
limitations. Jatropha can live in
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Billion-dollar investment plans for large-scale farming of the jatropha biofuel crop are on hold.

had nearly four times the water footprint of
sugar-cane ethanol, for instance.

Critics point out what they see as flaws in
that analysis, including the fact that it is dif-
ficult to compare jatropha, which is wild, with
crops such as maize that were domesticated for
optimal use thousands of years ago. In addi-
tion, the analysis looked at a small number of
plantations, all of which had
young trees, which could skew

necessarily yield a lot of seeds. years, the investment the conclusions, says Bart
The plant takes three years or Muys, a forest ecologist at the
more to reach maturity, requir- got way ahead of the University of Leuven in Bel-

ing care along the way. And plant science.”

jatropha seedlings are often
not well-suited to the climate in which they
are planted.

Even supporters acknowledge that the allure
of jatropha is fading somewhat. “This year, alot
of projects did not continue;” admits Thilo Zelt,
director of the Jatropha Alliance.

One blow came with the publication of a con-
troversial paper in June, in which a team led by
Arjen Hoekstra at the University of Twente in
the Netherlands suggested that jatropha needs
more water than other bioenergy crops, such as
maize (corn), to produce the same amount of
oil (W. Gerbens-Leenes et al. Proc. Natl Acad.
Sci. USA 106, 10219-10223; 2009). Jatropha
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gium. But Hoekstra says that
more thought needs to be given
to variables such as where jatropha is planted
and how it is harvested. “Jatropha was the hal-
lelujah crop,” he says, but in reality “it is just
another crop with its own characteristics”
The split between D1 Oils and BP has hurt
jatropha’s reputation as a good business invest-
ment, says Boyle. In a statement, BP spokes-
woman Sheila Williams said that “the decision
to pull out of this is purely based on economics
and a decision to focus on key strategic areas”,
such as sugar-cane ethanol from Brazil, cellu-
losic ethanol from the United States and biobu-
tanol. In the meantime, D1 Oils has shifted from
planting jatropha to focusing on basic research
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— including starting a breeding programme to
develop seeds with high oil yields, says Henk
Joos, the company’s head of plant science.
Another company concentrating on basic
science is SG Biofuels, based in Encinitas, Cali-
fornia. It has collected samples from jatropha
plants growing wild in different environments
and is creating a library of genetic material
from which it intends to develop enhanced seed
strains to test, says chief executive Kirk Haney.
Eventually, jatropha might prove more useful
on alocal scale. For instance, Diligent Energy
Systems, a company based in Eindhoven, the
Netherlands, has set up small-scale operations
in Tanzania, where it provides jatropha seeds
for farmers to plant among other crops or on
spare land that is unsuitable for food crops. The
farmers are guaranteed a price for the oil seeds
they produce, and so have an incentive to tend
the crop and harvest it carefully, says company
founder Ruud van Eck. Some 5,000 farmers are
involved, he says, with a total of 3,500 hectares of
jatropha planted between them. “The idea is to
grow to 10,000 by the end of this year;,” he says.
In other countries, jatropha has yet to capture
local support. In the Lao People’s Democratic
Republic, farmers have been bombarded with
seeds and promotional material from com-
panies but received little to no support, says
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Jakob Rietzler of the Lao Institute for Renew-
able Energy in Vientiane. As a result, he says,
the jatropha they planted reached harvest at the
same time as the rice crops. “Farmers neglect
their jatropha seeds because they have to harvest
their rice;” he says.

In India, where much of the jatropha hype
originated, success will come only if a con-
servative, realistic approach is adopted at the
beginning, says Pushpito Ghosh, director of
the Central Salt and Marine Chemicals Research
Institute in Bhavnagar. Biodiesel from his insti-
tute’s jatropha project (see Nature 449, 652-655;
2007) has been used in test cars belonging to
the project and in collaboration with General
Motors. Ghosh’s team has been working to
improve the genetic stock of their jatropha, and
isabout to embark on a life-cycle analysis of how
much biodiesel jatropha can generate from a
50-hectare plot.

Even so, “it would be premature to call [jat-
ropha] a success in India’, says Ghosh. “It is still
in the take-off stage”

He sees the hype and subsequent disappoint-
ment surrounding jatropha as a weeding-out
process, leaving behind smaller, more profes-

More oil per seed is the goal.

sional players. These include the Australia-
based Jatoil, which in August announced a
memorandum of understanding with the Euro-
pean biofuel producer PT Waterland. The deal is
expected to give Jatoil between 1,000 and 2,000
hectares of established jatropha-bearing land
in Java. And China, one of the world’s leading
biofuel manufacturers, is also taking an inter-

est in jatropha, with 105,000 hectares planted
in the country by 2008 and a total of 700,000
predicted by 2015.

The next year is likely to see more basic
research into the crop. Muys and his team, for
instance, have analysed global land suitability
and developed a high-resolution map to show
where jatropha might grow best; Madagascar,
Tanzania and Ethiopia are likely candidates.
Meanwhile, Bailis is conducting jatropha life-
cycle analyses to account for land-use change in
India and Brazil. Zelt says that seeds optimized
to produce more oil will be entering the market
in the coming months, and the first real second-
generation plants will be planted next year.

So although jatropha may not be a saviour
plant, transforming vast quantities of desert
land into biofuel-producing moneymakers, it
is likely to find its niche as a local alternative in
certain developing countries. “We need to find
ways to use local business resources more effi-
ciently; says Jeremy Woods from Imperial Col-
lege London’s Centre for Environmental Policy.
“And jatropha can play a big partin that”  m
Katharine Sanderson
NEXT WEEK: BIOALGAE

© 2009 Macmillan Publishers Limited. All rights reserved

329

T. SANTIKO BUDI/JIWAFOTO/ZUMA PRESS




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [665.858 854.929]
>> setpagedevice


