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KYOTO TREATY per 16KYOTO TREATY per 16--0202--20052005

�� Target: Target: globalglobal reductionreduction of CO2 of CO2 emissionsemissions e.g. e.g. 
byby usingusing renewablerenewable fuelsfuels in in steadstead of of fossilfossil fuelsfuels

�� CountriesCountries likelike EU, EU, RussiaRussia,Japan are ,Japan are committedcommitted
e.g. EU e.g. EU byby 2020 20% 2020 20% lessless emissionsemissions thanthan 19901990

�� CountriesCountries likelike China, India and China, India and BrazilBrazil have have 
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�� CountriesCountries likelike China, India and China, India and BrazilBrazil have have 
signedsigned the the treatytreaty butbut have have nono(t (t yetyet) ) obligationsobligations

�� UN Clean UN Clean DevelopmentDevelopment MechanismMechanism Program  Program  
allowsallows creationcreation of (of (tradebletradeble) ) CER’sCER’s, , CertifiedCertified
EmissionEmission ReductionsReductions, , throughthrough reductionreduction projectsprojects
in in countriescountries likelike CHINACHINA

�� COPENHAGEN 2009 COPENHAGEN 2009 accordaccord limitslimits temperaturetemperature
riserise and and increasesincreases commitmentcommitment of CHINA                   of CHINA                   



EU RENEWABLES TARGETSEU RENEWABLES TARGETS

�� renewablerenewable sourcessources are:are:
BIOMASS, BIOMASS, hydrohydro, wind, , wind, solarsolar, , geothermalgeothermal

�� originaloriginal aimaim: : reducereduce dependencedependence of of fossilefossile fuelsfuels

�� EU CLIMATE PLAN EU CLIMATE PLAN JanuaryJanuary 20082008
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�� EU CLIMATE PLAN EU CLIMATE PLAN JanuaryJanuary 20082008
Targets per 2020:                                     Targets per 2020:                                     
--20% CO2 20% CO2 emissionemission reductionreduction onon 1990 1990 levelslevels
--20% of 20% of totaltotal energyenergy to to bebe sustainablesustainable
--Carbon Carbon CaptureCapture and and StorageStorage (CCS)(CCS)
in in newnew power power plantsplants burningburning fossilfossil fuelsfuels



BIOMASS abundant in RESIDUESBIOMASS abundant in RESIDUES

fromfrom

�� trees and trees and woodwood

��cropscrops,,plantsplants and and fruitsfruits

animalsanimals incl. incl. manuremanure
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��animalsanimals incl. incl. manuremanure

��paper and paper and packagingpackaging

��householdhousehold and gardenand garden

��constructionconstruction and and demolitiondemolition



BIOMASS , some examplesBIOMASS , some examples

�� rest rest productsproducts of of cropscrops likelike sugarsugar canecane and and ricerice
�� oliveolive cakecake
�� coconutcoconut shellsshells
�� palm palm kernelkernel shellsshells and and expellersexpellers
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�� palm palm kernelkernel shellsshells and and expellersexpellers
�� woodchipswoodchips and and sawsaw dustdust pelletspellets
�� ((usedused) fats) fats
�� animalanimal bonebone mealmeal
�� cowcow manuremanure and and chickenchicken litterlitter
�� special special cropscrops likelike elephantelephant grassgrass



BIOMASS, combustion techniquesBIOMASS, combustion techniques

��FIRING in FIRING in specificspecific boilerboiler

��COFIRING COFIRING withwith coal in boiler coal in boiler oror

onon fluidisedfluidised bed;  bed;  prepre--treatmenttreatment byby
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onon fluidisedfluidised bed;  bed;  prepre--treatmenttreatment byby

blendingblending oror separate separate grindinggrinding

��GASIFICATION and GASIFICATION and burningburning the gas in the gas in 
coal coal oror gas boilergas boiler

��BURNING in cement BURNING in cement kilnkiln



NW EUROPE BIOMASS PRICINGNW EUROPE BIOMASS PRICING

Price level 2010 of Price level 2010 of importedimported biomassbiomass per ton CIF Rotterdamper ton CIF Rotterdam

BagasseBagasse pellets             16 GJ/t       $  12/GJ      $   190pellets             16 GJ/t       $  12/GJ      $   190

RiceRice huskshusks 16 GJ/t           11/GJ           17516 GJ/t           11/GJ           175

Wood pellets                  17 GJ/t           10/GJ           170Wood pellets                  17 GJ/t           10/GJ           170
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Wood pellets                  17 GJ/t           10/GJ           170Wood pellets                  17 GJ/t           10/GJ           170

Wood chips (Wood chips (domesticdomestic)    9 GJ/t             8/GJ             70)    9 GJ/t             8/GJ             70

Palm & Palm & oliveolive productsproducts 16 GJ/t             8/GJ           13016 GJ/t             8/GJ           130

COAL, COAL, marchmarch 2010        25  2010        25  GjGj/t       $   3/GJ       $     75/t       $   3/GJ       $     75



DRIVERS of BIOMASS for POWERDRIVERS of BIOMASS for POWER

KeyKey: BIOMASS : BIOMASS generallygenerally consideredconsidered CO2 NEUTRAL CO2 NEUTRAL 

((DriversDrivers maymay differdiffer per country, per generator)per country, per generator)

�� generalgeneral EU EU legislationlegislation/targets/targets

�� nationalnational legislationlegislation/targets//targets/volontaryvolontary agreementsagreements

�� avoidingavoiding penaltiespenalties whenwhen exceedingexceeding emissionemission allocationsallocations,   ,   
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�� avoidingavoiding penaltiespenalties whenwhen exceedingexceeding emissionemission allocationsallocations,   ,   
minimum ‘green’ minimum ‘green’ obligationsobligations oror volontaryvolontary agreementsagreements

�� nationalnational subsidiessubsidies

�� supplysupply of ‘green of ‘green electricityelectricity’ to ’ to customerscustomers optingopting forfor thatthat

�� reducingreducing dependencedependence of of fossilfossil fuelsfuels

�� building green image building green image 

�� developingdeveloping newnew technologiestechnologies incl. incl. sellingselling knowhow                  knowhow                  



NW EUROPE  2009 x 1 NW EUROPE  2009 x 1 mtmt

POWER GENERATION POWER GENERATION fromfrom SOLID FUELS SOLID FUELS 

coal  coal  biomassbiomass % % totaltotal massmass

------------ -------------------- ----------------------------

BELGIUM                4         1.2              23%BELGIUM                4         1.2              23%
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DENMARK              6         1.5              20%DENMARK              6         1.5              20%

NETHERLANDS     8         1.5               16%NETHERLANDS     8         1.5               16%

UK                         40         1.6                 4%       UK                         40         1.6                 4%       



NW EUROPE PROSPECTS x 1mtNW EUROPE PROSPECTS x 1mt

woodwood productsproducts otherother totaltotal

2009 2009 realreal 6          3         9     6          3         9     

2012 2012 potentialpotential 8          5       138          5       13

2015 2015 potentialpotential 12          6       1812          6       18
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PotentialPotential figuresfigures assumeassume legislationlegislation inin

favourfavour of of cofiringcofiring in UK and in UK and GermanyGermany..



CHINA and CLIMATE CHINA and CLIMATE 

--CHINA CHINA signedsigned KYOTO protocol in 1998KYOTO protocol in 1998

--CHINA CHINA ratifiedratified KYOTO KYOTO protocalprotocal in 2002in 2002

--CHINA CHINA notnot obligedobliged to to reducereduce emissionsemissions
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--CHINA CHINA signedsigned “COPENHAGEN” in 2010“COPENHAGEN” in 2010

--CHINA CHINA willwill help limit help limit temperaturetemperature riserise toto

2 2 centigradescentigrades thisthis centurycentury



WorldwideWorldwide CO2 EMISSIONS 2008 CO2 EMISSIONS 2008 

country      country      tonstons per per inhabitantinhabitant % of % of totaltotal

CHINA                                   5                 22         CHINA                                   5                 22         

USA                                     18                 18         USA                                     18                 18         
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India                                       2                  6India                                       2                  6

RussiaRussia 11                  5          11                  5          

Japan                                   10                  4Japan                                   10                  4

GermanyGermany 9                  2       9                  2       



CHINA STEAM COAL x 1 CHINA STEAM COAL x 1 mtmt

International International tradetrade 2008     20092008     2009

ExportsExports 42         2242         22
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ImportsImports 33         8233         82

-------------- --------------

BalanceBalance +9       +9       --6060



CHINA and CDMCHINA and CDM

UN Clean UN Clean DevelopmentDevelopment MechanismMechanism ProjectsProjects

RegisteredRegistered late 2009 late 2009 totaltotal worldworld 18001800

BiggestBiggest in the in the worldworld:  CHINA           652  36%:  CHINA           652  36%

of of whichwhich hydrohydro 324324
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wind           139wind           139

waste heat             65waste heat             65

methanemethane 4242

biomassbiomass 1414

otherother 6868



BIOMASS in CHINA  x 1 BIOMASS in CHINA  x 1 mtmt

--cropcrop strawstraw ((aoao corncorn, , ricerice, , sugarsugar, , cottoncotton)    600)    600

--agricultureagriculture waste (waste (aoao peanutpeanut, , ricerice chuckchuck ) 200) 200

--domesticdomestic waste 150 waste 150 mtmt, 70% , 70% organicorganic 100100
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--forestforest and fruit tree branches                     100and fruit tree branches                     100

--live stock live stock manuremanure ifif notnot usedused as as fertilizerfertilizer pmpm

--energyenergy cropscrops (eg (eg jatrophajatropha) ) largelarge potentialpotential pmpm

SourceSource: China : China MinistryMinistry of of AgricultureAgriculture



BIOMASS in CHINA, CHALLENGESBIOMASS in CHINA, CHALLENGES

--identifyingidentifying the the opportunitiesopportunities

--organisingorganising the the collectioncollection

--pelletisingpelletising the product (the product (wherewhere possiblepossible))
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--optimisingoptimising the transport the transport 

--avoidingavoiding competitioncompetition foodfood –– energyenergy !                    !                    



CHINA CHINA LegislationLegislation and Planningand Planning

--RENEWABLE ENERGY LAW per 2006:RENEWABLE ENERGY LAW per 2006:

economiceconomic incentivesincentives forfor BIOMASS  ENERGY BIOMASS  ENERGY 

..naturalnatural plantsplants rejectsrejects
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..urbanurban and and ruralrural organicorganic wastewaste

..energyenergy cropscrops: : herbageherbage and and woodwood plantsplants

--11th FIVE YEAR PLAN; target 201011th FIVE YEAR PLAN; target 2010

5500 5500 MW MW biomassbiomass power power generationgeneration



POWER Generators, POWER Generators, OpportunitiesOpportunities

--feedfeed domesticdomestic BIOMASS BIOMASS togethertogether withwith coalcoal

intointo existingexisting coal boilerscoal boilers

--and/and/oror burnburn biomassbiomass in in dedicateddedicated power plantpower plant
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--byby doingdoing soso reducereduce CO2 CO2 emissionsemissions

--relieverelieve growinggrowing coal coal needsneeds/ / reducereduce importsimports

--potentiallypotentially reducereduce fuelfuel costscosts

--createcreate and and sellsell CER’sCER’s ((valuevalue $ 10$ 10--20/t20/t))

ACT ACT beforebefore youyou are are forcedforced to….to….



FUEL FUEL SuppliersSuppliers, , OpportunitiesOpportunities

--enter enter biomassbiomass marketmarket

--developdevelop creativecreative logisticslogistics

--createcreate newnew productsproducts likelike
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15/85 15/85 biomassbiomass/coal /coal blendblend

ACT ACT beforebefore youyou are are forcedforced to….to….
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