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GlobalGlobal WarmingWarming

IPCC (2001) projects a global warming of several IPCC (2001) projects a global warming of several 
degrees during this centurydegrees during this century

+5 ºC

+ 2 ºC



§§ In 1992 the In 1992 the United Nations Framework United Nations Framework 
Conven tion o n Conven tion o n Climate ChangeClimate Change (UNFCCC) was (UNFCCC) was 
established;established;

§§ In 1997 the In 1997 the Kyoto Protoco lKyoto Protoco l was agreed upon;was agreed upon;

§§ On the On the 1616th th of February 2005 the Kyoto Protoco l of February 2005 the Kyoto Protoco l 
entered into forceentered into force, making the agreed , making the agreed emiss ion emiss ion 
reduc tions legally bind ingreduc tions legally bind ing

Kyoto Protocol Kyoto Protocol -- 11



Reduction are agreed upon as a percentile of the Reduction are agreed upon as a percentile of the 
emissions of a certain year (mostly 1990emissions of a certain year (mostly 1990--level).level).

Emissions on a Emissions on a yearly bas is du ring 2008yearly bas is du ring 2008--10121012 can can 
be seen as:be seen as:

Emission Emission 20082008--2012 = 2012 = Emission 1990 Emission 1990 –– Political TargetPolitical Target

Kyoto Protocol Kyoto Protocol -- 22



Political Target Political Target 
(% reduction)(% reduction)

Measurable units 
(tCO2 e)

Other Greenhouse 
Gases

(tCO2 e) 

Kyoto Protocol Kyoto Protocol -- 33



Domestic emission reductionsDomestic emission reductions

IndustryIndustry …. tCO2eq…. tCO2eq
TrafficTraffic …. tCO2eq…. tCO2eq
HouseholdsHouseholds …. tCO2eq…. tCO2eq
Waste ManagementWaste Management…. tCO2eq   …. tCO2eq   ++

Total emissions (after :     Total emissions (after :     x  x  tCO2 tCO2 eq                         eq                         
domestic measures) domestic measures) 

Kyoto target:                       Kyoto target:                       y y tCO2 tCO2 eqeq..

If x-y > 0 then there is need for additional reduction. 
This can be accomplished by use of the so called 
flexible mechanisms.

Domestic reduction 
measures 



Parties under the Kyoto Protocol are obliged to Parties under the Kyoto Protocol are obliged to 
realiserealise 50% of the reductions domestically. The 50% of the reductions domestically. The 
other 50% can be acquired by the use of three other 50% can be acquired by the use of three 
‘flexible mechanisms’:‘flexible mechanisms’:

Emission Reduction Unit (ERU)Emission Reduction Unit (ERU)Joint ImplementationJoint Implementation

Certified Emission Reduction Certified Emission Reduction 
(CER)(CER)

Clean Development Mechanism Clean Development Mechanism 
(CDM)(CDM)

European Union Allocation European Union Allocation 
(EUA)(EUA)

European Trading Scheme European Trading Scheme 
(ETS)(ETS)

ReductionReductionFlexible MechanismFlexible Mechanism

Kyoto Protocol Kyoto Protocol -- 44



§§ In the 25 EU member states about 12.000 In the 25 EU member states about 12.000 
installations are eligible to the Trading Scheme. installations are eligible to the Trading Scheme. 
They have been given They have been given EUAsEUAs to cover their to cover their 
emissions;emissions;

§§ Each year the installations have to hand over Each year the installations have to hand over 
emission rights to their government, covering their emission rights to their government, covering their 
GHGGHG--emissions;emissions;

§§ Installations (companies, persons) can trade in Installations (companies, persons) can trade in 
emission rights on the carbon market, in order to emission rights on the carbon market, in order to 
acquire additional rights, or sell abundant rights.acquire additional rights, or sell abundant rights.

EU Emissions Trading SchemeEU Emissions Trading Scheme



Overview of the carbon market                                Overview of the carbon market                                
(1 Jan(1 Jan--1Oct. 2005)1Oct. 2005)
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Overview PriceOverview Price andand Amount tradedAmount traded Sept. Sept. 
20052005
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Clean Development Mechanism (CDM)Clean Development Mechanism (CDM)

Annex I Country and Developing CountryAnnex I Country and Developing Country
§§ A host country receives assistance in achieving A host country receives assistance in achieving 

sustainable development;sustainable development;
§§ An investing party earns Certified Emission An investing party earns Certified Emission 

Reductions (Reductions (CERsCERs) that can be used to fulfill ) that can be used to fulfill 
domestic reduction commitments or can be traded;domestic reduction commitments or can be traded;

§§ The project is additional, not Business As Usual The project is additional, not Business As Usual 
(BAU). This means the project is developed to (BAU). This means the project is developed to 
create create CERsCERs and otherwise would have never and otherwise would have never 
been developedbeen developed



Requirements for CDMRequirements for CDM--projectsprojects

§§ ValidationValidation of CDM project design, which takes of CDM project design, which takes 
place before the project startup. This Assures place before the project startup. This Assures 
stakeholders of the quality of the project and its stakeholders of the quality of the project and its 
intended generation of intended generation of CERsCERs; This is done by a ; This is done by a 
Designated Operational Entity (DOE, certified by Designated Operational Entity (DOE, certified by 
the CDM EB);the CDM EB);

§§ Verification/determinationVerification/determination of the emission of the emission 
reductions achieved by the CDM project. This is reductions achieved by the CDM project. This is 
also done by a  DOE, certified by the CDM EB).also done by a  DOE, certified by the CDM EB).



Validation and Verification of CDMValidation and Verification of CDM
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CertificationCertification ofof amount CERs generatedamount CERs generated

The CDM EB The CDM EB certifies certifies the amount of the amount of CERsCERs
generated by the project. This is based on a generated by the project. This is based on a 
successful verification.successful verification.

This certified amount will be forwarded to the buyers This certified amount will be forwarded to the buyers 
national emission register. The buyers account will national emission register. The buyers account will 
then increase.then increase.



Project cyc le under JI/CDM (1)Project cyc le under JI/CDM (1)

Proj ect developer Host count ry Buyer Operat ional
Ent it y

CDM 
Execut ieve 
Board

Step 1:  developm ent of 
proj ect idea

Step 2:  preparing the 
Proj ect dossier  (PCN)

Step 6:  preparing the 
proj ect dossier  (part 2)

Step 3:  first 
screening of the
proj ect

Step 4:  first as sessm ent 
of the proj ect

Step 5:  concluding the
opt ion agreem ent

Step 7:  writt en 
app roval by host 
count ry

Step 8:  second 
assessm ent of the 
proj ect

Step 10:  concluding the 
ERPA

Step 9:  
validat ion

Step 11:  regist rat ion 
after  (possible) 
revision



Project cyc le under JI/CDM (2)Project cyc le under JI/CDM (2)

Step 12:  project
monitor ing & 
monitor ing report

Project developer Host count ry Buyer Operat ional
Ent it y

CDM Execut ive
Board (EB)

Step 13:  
ver ificat ion

Step 14:  
cert ificat ion

Step 15:  
(possible)
revision

Step 16:  
issuance of 
CER’s  

regist rat ion
CER’s  

regist rat ion
CER’s  

regist rat ion
CER’s  



Examples of CDM projectsExamples of CDM projects

§§ renewable energyrenewable energy (wind,(wind, solarsolar,, geothermalgeothermal,, hydrohydro
andand biomassbiomass (clean)(clean) energyenergy;;

§§ energy improvementenergy improvement;;

§§ transportation improvementtransportation improvement;;

§§ recoveryrecovery andand utilizationutilization ofof methane frommethane from wastewaste
landfillslandfills andand coalcoal mines;mines;

§§ fossil fuelsfossil fuels--switching to lessswitching to less carboncarbon--intensiveintensive
sourcessources ((exampleexample:: from coal to naturalfrom coal to natural gas).gas).



Joint ImplementationJoint Implementation

§§ Between two Annex I countriesBetween two Annex I countries
§§ A host country receives foreign investments and A host country receives foreign investments and 

advanced green technologies;advanced green technologies;
§§ An investing party receives emission reduction An investing party receives emission reduction 

units (units (ERUsERUs) that can be used to fulfill domestic ) that can be used to fulfill domestic 
emissions reduction commitments (or can be emissions reduction commitments (or can be 
traded from 2008);traded from 2008);

§§ The project is additional not BAU. This means the The project is additional not BAU. This means the 
project is developed to create project is developed to create ERUsERUs and otherwise and otherwise 
would have never been developed.would have never been developed.



Example: Shell Oil Company: CDM projectExample: Shell Oil Company: CDM project

§§ Shell Trading International en SRF Chemicals IndiaShell Trading International en SRF Chemicals India

§§ SRF is SRF is Industrial synthetic products manufacturerIndustrial synthetic products manufacturer

§§ Shell has many installations under EUShell has many installations under EU--ETSETS

§§ Reduction of hydrocarbon (HFCReduction of hydrocarbon (HFC--23)23)

§§ 500.000 500.000 CERsCERs/year extra emissions by Shell/year extra emissions by Shell

§§ Reduction 38.000.000 ton COReduction 38.000.000 ton CO22eq (over 10 years)eq (over 10 years)

§§ Investment € 400 Investment € 400 mlnmln. (“rumours”). (“rumours”)

§§ Price =  10 €/CER (“rumours”)Price =  10 €/CER (“rumours”)



Requirements for JI projects (1)Requirements for JI projects (1)

§§ Verification /DeterminationVerification /Determination prior to project prior to project 
implementation is not a requirement under the implementation is not a requirement under the 
Kyoto Protocol, but you may choose to undergo Kyoto Protocol, but you may choose to undergo 
one. one. 

§§ There are some national guidelines for JIThere are some national guidelines for JI--projects, projects, 
like the ERUPT program in the Netherlands, which like the ERUPT program in the Netherlands, which 
require independent third party validation, in require independent third party validation, in 
addition to verification of JI projectsaddition to verification of JI projects



Requirements for JI projects (2)Requirements for JI projects (2)

Verification/determination:  Verification/determination:  
§§ Track one:Track one: when a host country fully meets the when a host country fully meets the 

requirements of the Kyoto Protocol, the host party requirements of the Kyoto Protocol, the host party 
may apply its own procedures to the process, may apply its own procedures to the process, 
issue issue ERUsERUs and transfer them to the investing and transfer them to the investing 
party. party. 

§§ Track two:Track two: when the host country does not meet when the host country does not meet 
the requirements, the the requirements, the ERUsERUs from a project must from a project must 
follow a verification procedure performed by an follow a verification procedure performed by an 
independent third party.independent third party.



Examples JIExamples JI

•• Joint Implementation under Track I or Joint Implementation under Track I or 
Track IITrack II

•• Key issues:Key issues:

-- Baseline scenarioBaseline scenario

-- AdditionalityAdditionality

-- Verification (determination)Verification (determination)

-- MonitoringMonitoring



Example of JI: Example of JI: ERUPTERUPT--programmeprogramme

§§ Dutch GovernmentDutch Government ppurchaseurchase of of ERUsERUs: : 5.2 M5.2 Mton ton 
COCO22eq eq 

§§ Projects Projects in in Czech Republic, Czech Republic, RomaniaRomania, , SlovakiaSlovakia, , 
HungaryHungary

§§ CZ: biomass for energy at municipalitiesCZ: biomass for energy at municipalities

§§ SR: landfill gas extraction (8 sites)SR: landfill gas extraction (8 sites)

§§ Execution period: 2003Execution period: 2003--20072007

§§ Paid 25 M� = 4.8 � /ERU (2002 level)Paid 25 M� = 4.8 � /ERU (2002 level)



JIJI--projectproject flow chartflow chart--Baseline scenarioBaseline scenario
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Transport 
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AdditionalityAdditionality

Key aspects of additionality are:

§ Licensing of waste disposal operator
§ National and European legislation (EU 

Dir.1999/31/EC)
§ Economic factors (costs of disposal; revenues from 

electricity; envisaged date of closing of landfill; 
socio-economic aspects)

§ Environmental factors (odour, animals, leachate, 
labour conditions)

§ Technological level
§ Financing (Availability of finance, IRR, uncertainties)



MethaneMethane



Biogass well drillingsBiogass well drillings

Methane recovery at landfills



BiogasBiogas well drillingswell drillings

Drilling of wells & landfill improvement



BiogasBiogas well drillingswell drillings

High quality well construction



ProcessingProcessing technologytechnology

Biogas processing



MonitoringMonitoring

FLOW DIAGRAM – MONITORING
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MonitoringMonitoring



Landfill Landfill managementmanagement improvementimprovement

Left: uncontrolled dumping of waste; right: organized 
disposal of waste and covering of landfill body



CDM, JI by sec torCDM, JI by sec tor
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CDM, JI by host CountryCDM, JI by host Country

Source: Carbonfund, 2005

OECD 
14%

India 
31%

Rest of Asia 
14%

Brazil 
13%

Rest of Latin America 
22%

Africa 
0%

Transition 
Economies 

6%



Linking DirectiveLinking Directive

§§ To facilitate a more To facilitate a more costcost--effective way of effective way of 
acquiring emiss ion rightsacquiring emiss ion rights, , 

§§ This directive `links' the use of emission reduction This directive `links' the use of emission reduction 
rights acquired from JI and CDM projects with the rights acquired from JI and CDM projects with the 
ETS, for installations to cover their emissions. ETS, for installations to cover their emissions. 

§§ The The deadline for implementationdeadline for implementation by the member by the member 
states is 13 states is 13 Nov. 2005. Nov. 2005. 



Possibilities to cover emissions for Possibilities to cover emissions for 
installationsinstallations

Limited use  of Limited use  of CERsCERs and and ERUsERUs to be to be 
established b y member statesestablished b y member states

2005

EUAs

2005-2007

2008-2012

EUAs

EUAs

CERs

CERs

ERUs

+

++



ImplementationImplementation of theof the Linking Directive Linking Directive (1)(1)

The Linking Directive states that the The Linking Directive states that the deadline for deadline for 
implementation in national legislation is 13 implementation in national legislation is 13 
Nov. 2005Nov. 2005

Most significant is the amount of Most significant is the amount of CERsCERs and and ERUsERUs
installations are allowed to cover their emissions.installations are allowed to cover their emissions.

§§ Netherlands 2005Netherlands 2005--2007 unlimited 2007 unlimited CERsCERs, 2008, 2008--
2012 8% of total amount (proposition);2012 8% of total amount (proposition);

§§ Slovakia not allowed (proposition)Slovakia not allowed (proposition)



§§ Slovakia Slovakia last last month month ((OctoberOctober)) announced its announced its 
hardline approach to approving hardline approach to approving JI JI projects for projects for 
firms to firms to cover cover their emissions under their emissions under the EU ETS. the EU ETS. 

§§ The The Czech Republic announced Czech Republic announced a a somewhat somewhat 
softer approach but still announcsofter approach but still announceed d it it is is going to going to 
disapprove projects with disapprove projects with indirect effect indirect effect on on sectors sectors 
covered by covered by EU ETS, as EU ETS, as well well as as possibly landfill possibly landfill 
projects which will be offered AAUs insteadprojects which will be offered AAUs instead..

Source: pointcarbon

ImplementationImplementation of theof the Linking Directive Linking Directive (2)(2)



§§ Only four countries Only four countries have have notified notified the the European European 
CommissionCommission of of national legislationnational legislation: : BelgiumBelgium, , 
Denmark, Spain, Denmark, Spain, PolandPoland..

§§ For For EC a EC a key requirement key requirement is a is a cap on cap on the the use use of JI of JI 
and CDM and CDM projects byprojects by firmsfirms, in the NAP , in the NAP for for the the 
second phasesecond phase..

§§ AustriaAustria, , Ireland Ireland and the and the United Kingdom United Kingdom are are near near 
completion  completion  

ImplementationImplementation of theof the Linking Directive Linking Directive (3)(3)



Conversion of Conversion of CERsCERs & & ERUs             EUAsERUs             EUAs

§§ The produced The produced CERsCERs and and ERUsERUs will be linked with will be linked with 
the trading system. Therefore the EU `linking the trading system. Therefore the EU `linking 
directive' is implemented. directive' is implemented. The conversion will The conversion will 
take place in the national registriestake place in the national registries, 1 CER or 1 , 1 CER or 1 
ERU equals the same emission right as 1 ERU;ERU equals the same emission right as 1 ERU;

§§ All registries of the EUAll registries of the EU--member states will be member states will be 
linked with the Community Independent linked with the Community Independent 
Transaction Log (CITL);Transaction Log (CITL);

§§ To allow global emission trading, the CITL will be To allow global emission trading, the CITL will be 
linked with the UNFCCC Independent Transaction linked with the UNFCCC Independent Transaction 
Log (ITL). Log (ITL). 



CarbonCarbon MarketMarket
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Status ofStatus of National RegistriesNational Registries 3 November 20053 November 2005
((official EU deadlineofficial EU deadline for operationfor operation = 1 Dec. 2005)= 1 Dec. 2005)

Operational registriesOperational registries
(14)(14)

§§ AustriaAustria,, BelgiumBelgium, , Czech Czech 
RepublicRepublic, Denmark,, Denmark,
EstoniaEstonia, Finland,, Finland, FranceFrance,,
GermanyGermany,, IrelandIreland, , 
LithuaniaLithuania, the , the NetherlandsNetherlands, , 
Spain,Spain, SwedenSweden,, United United 
KingdomKingdom..

NonNon--operational operational 
registriesregistries (11)(11)

§§ Cyprus, Cyprus, GreeceGreece,, HungaryHungary,,
ItalyItaly,, LatviaLatvia, , LuxembourgLuxembourg, , 
Malta,Malta, PolandPoland, Portugal,, Portugal,
SlovakiaSlovakia,, SloveniaSlovenia



Comparing EUA and CER pricesComparing EUA and CER prices

§§ EUA prices have moved from EUA prices have moved from € 6.65€ 6.65 to to € 29.50€ 29.50, , 
driven by a variety of factors, including: strong driven by a variety of factors, including: strong 
demand from western utilities; fuel prices; and a demand from western utilities; fuel prices; and a 
lack of fundamental knowledge of the market, lack of fundamental knowledge of the market, 
exhibiting some of the classic symptoms of a new exhibiting some of the classic symptoms of a new 
market.market.

§§ At the moment the price is about At the moment the price is about € 23€ 23 per ton per ton 
CO2eCO2e



CERCER pricesprices

§§ CER prices remain stable at CER prices remain stable at � 5� 5--88 in deals where in deals where 
buyer takes performance and delivery risk, buyer takes performance and delivery risk, 

§§ and at least and at least � 9� 9--1111 for forward for forward CERsCERs from from 
registered projects or projects where the seller registered projects or projects where the seller 
takes registration risk and guarantees delivery. takes registration risk and guarantees delivery. 

§§ However, offers at However, offers at � 18� 18 for delivery of for delivery of CERsCERs in in 
2006, and where the (credit worthy) seller 2006, and where the (credit worthy) seller 
compensates in case of noncompensates in case of non--delivery have also delivery have also 
been reportedbeen reported

Source: pointcarbon



UncertaintiesUncertainties CERCER pricesprices (1)(1)

§§ CER/ERU price closely linked with EU ETS CER/ERU price closely linked with EU ETS 
allowances priceallowances price

§§ Difference preDifference pre--CER prices as agreed in contracts CER prices as agreed in contracts 
and final CER market prices. Price is only one and final CER market prices. Price is only one 
feature of contract!feature of contract!

§§ Factors influencing preFactors influencing pre--CER price:CER price:

-- ProjectProject sizesize

-- Project type (RE Project type (RE vsvs large scale hydro)                       large scale hydro)                       

-- ProjectProject risksrisks



UncertaintiesUncertainties CERCER pricesprices (2)(2)

§§ Delivery and transfer risk, which is dependent on Delivery and transfer risk, which is dependent on 
the implementation of the ITL and linking of the the implementation of the ITL and linking of the 
EUEU--registries. Based on the estimated date for registries. Based on the estimated date for 
completion of the ITL and testing of registries, completion of the ITL and testing of registries, 
CERsCERs are unlikely to be delivered for use in the are unlikely to be delivered for use in the 
EU ETS before early 2007, and a large supply of EU ETS before early 2007, and a large supply of 
credits may be built up credits may be built up riorrior to the connection of to the connection of 
registry systems in 2007. registry systems in 2007. CERsCERs cannot be cannot be 
transferred between registries before 2008. Once transferred between registries before 2008. Once 
delivered to national registries they are therefore delivered to national registries they are therefore 
less transferable than less transferable than EUAsEUAs, making them less , making them less 
expensive.expensive. Source: defra



UncertaintiesUncertainties CERCER pricesprices (3)(3)

§§ Registration risk, reflecting the pace of registration Registration risk, reflecting the pace of registration 
decisions being taken by the CDM Executive decisions being taken by the CDM Executive 
Board, and project risk (or the risk that the project Board, and project risk (or the risk that the project 
does not actually deliver emissions reductions).does not actually deliver emissions reductions).

Source: defra



Latest News: First Latest News: First CERsCERs issued by CDM EBissued by CDM EB

5 October 2005;5 October 2005; Following its Following its authorisationauthorisation to verify to verify 
and certify emissions reductions from CDM and certify emissions reductions from CDM 
projects at the beginning of October, projects at the beginning of October, Det Norske Det Norske 
VeritasVeritas (DNV) has now requested issuance of the (DNV) has now requested issuance of the 
first first CERsCERs..

The The CERsCERs were issued on 19were issued on 19thth October.October.

Source: pointcarbon
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