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ÅQuantification of synergies and co-benefits of LAP while solving for GCC

(The present assessment of climate change gives unbalanced C/B results

excluding the benefits of LAP contol).

ÅImprovement of the global model TIAM-MACRO including LAP databases 

ÅSelectionof the proper modelingapproachfor LAP  in TIAM-MACRO

ÅDevelop ETSAP software for Post Optimal Analysis (POA)  for Burden Sharing (BS)

following different rules 

Scope of the IEA-ETSAP Project on 
Local Atmospheric pollution (LAP) and
Global Climate Change (GCC)
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Project Stucture
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ÅAfter a periodof time makingsomeexperimentswith the MERGE versionof

Johannes Bollen, I concludedthat this option isnot convenientfor TIAM MACRO.

ÅThe mainreasonbeingthe strong non-linearitiesof the methodto address

PM2.5 (only).  Oneof the basicrequirementsfor TIAM-MACRO to convergeis to

solvea linear energyproblemin TIAM,  with linear constraints.

ÅNon-liner relationsfor LAP souldhavebeenincludedin the MACRO part.

ÅSuch an approachisnot surethat convergesandrequiresexperimentationand

heuristicmethods, but  there was not time availablefor such experiments. 

Net -benefits of LAP control could have been 
defined in the welfare function, buté 
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ÅOnecouldcompensatefor negative externalitiesdue to LAP by introducingtaxes

per unit of pollution such that the marginal costof LAP control isequalto the

marginal benefitsof avoidedpollution (emissions)

ÅTIAM hasthe structure(option) to considerdirectlyanytaxesper unit of

pollutantsin the objectivefunctionwithout anycodemodification. 

ÅSuch taxeshavebeendefinedin the pastfor the Pan-European TIMES model for

the EU NEEDS projectandarebasedon LCA andExternEresults.

ÅThus, I hadno to reinventthe weel

Explicit treatment of emissions and externalities
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ÅPSI hasdevelopedan approachto extendthe NEEDS Externalitytaxesfor EU2010 

to the 15 world regionsandup to the time horizonof analysis

ÅCRES was ableto specifyspecificemissiondatafor existingandnewtechnologies

followingeither energyflows in a sectoror technologyspecificactivities

ÅSK (PSI) hasdevelopeda GAMS codefor BurdenSharing and4 ruleswith and

without externalities

ÅJG (UCC) hasextentedthe approachfor two more rulesof BS in the directionof

the Brazilianapproach

ÅThe final project report is in preparation

Explicit treatment of emissions and externalities
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Adjustment factors for externalities basedon PSI methodology
(WTP,GDP, Population, Urbanization ) 
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Figure 1: Total (combined) adjustment factors fr,t [-] for the 15 regions in the TIAM model 
and the time periods 2010-2100. 1 = WEU in 2010. 

Externality taxes are  defined as follows:  EX-TAX(rg,yr) = EX-TAX(rg,2010)*f(rg,yr)



BS for 2 oC with 66% prob. w/o externalities
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Efficient solution Ą Global GDP losses of 5.1% with strong regional differences

Eqalitarian rule I: Ą Picture good for LDCs in the first half, bad in the second one

Equal relative GDP losses II:Ą Balanced but not quite fine for LDCs

Full GDP compensation for LDCs  III:Ą Balanced but industrialised countries pay high costs

Full EC compensation for LDCs IV:Ą Cheap while LCDs get the needed investments for energy
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Grandfathuring in 2020 moving to equal
emissions per capita in 2050
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From grandfathering to eqalitarian
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Global Emissions BASE and 2°C cases; 
Accounting only not optimization
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Co-Benefits of LAP Control (POA simulation ) 
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Co-Benefits of LAP Control (POA simulation )
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ÅMarket damages are assumed to be proportional to temperature change 

ÅNon market damages are assumed to be quadratic or higher in temperature rise 

ÅThe avoided market and non-market damages become apparent in the 2nd half of 21st century

ÅBenefits of CO2 emission control and those of improved LAP are about 1.76%/yr and 

may change the picture of winners and losers by region  Ą can motivate for policy actions

Damagesdue to climate changeand benefits of
LAP emissions control
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Even at zerodiscountrate the global GDP lossesof GCC policiesarereducedfrom 5.14% 

to 3.38%;  that meansthe costsof GCC controlremainshigherthan benefits.

Burden sharing for 2oC_66% net of benefits
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Reduced relative GDP losses by region = 
GCC Benefits and LAP-Co-Benefits
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ÅThe 2oC is technicallyfeasibleandif we choosethe proper burdensharingrule it can

also be equitablewhile the meanGDP gainsdue to LAP control areabout1% originated

mostlyin China followedby Africa.

ÅEqualrelative GDP lossesisa balancedburdensharingallocation:

-Fullcompensationof the energycostfor the South is lessexpensive for the

industrialisedcountries. 

-Perhapsa combinationof both couldconvinceDCs to participatebut it must be clear

they will not gobeyondthe INDC commitmentswithout compensation

ÅThe climatechangemitigationcostscanbe reducedif benefitsof climatechange

mitigation(avoideddamages) andthe co-benefitsof LAP control areconsidered

but control costsarenot fully balancedandremainhigh

ÅKey technologies for power generation and LAP reduction are wind, solar PV, Nuclear, 

coal and gas with CCS;  BECCS, synfueland H2 from biomasswhile good for CO2 

reduction, generate PM

Conclusions
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Wir schaffen Wissen ïheute für morgen

Thankyou for your attention !


