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Integrated Assessment: GAINS approach

Socio-economic
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GAINS represents the whole cause-effect chain
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Part I: Overview GAINS model
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1. Extension of the integrated assessment model RAINS to GHGs

2. Objectives of GAINS:
Develop consistent future emission scenarios

Find cost-effective control measures
Be consistent with national/regional emission inventory
3. GAINS integrates: multi-gas multi-sector, multi-region
4. Versions for Europe, India, China, World
5. Applications of GAINS/RAINS:
 LRTAP convention
« EC (e.g. CAFE, National Emission Ceilings Directive)



Part I: Overview GAINS model (2)
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Scope:

* 43 regions (+15 sea regions) in Europe

* 10 pollutants + Kyoto gases

« Some 400 socio-economic activities per region

« Some 1,500 add-on control measures

« Energy saving & efficiency improvements,
Fuel substitution measures

« Contains information on ecosystems,
critical loads, health risk factors, meteorology




The GAINS model: The RAINS multi-pollutant/ multi-effect framework
extended to GHGs

Multiple benefits

Economic synergies between emission control measures
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The GAINS model finds cost-effective emission control strategies

IIASA’s GAINS

optimization model . & o ¢

Eutrophication

Policy targets on air quality
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Part I

Measures and their interactions
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Multi-pollutant measures (1)
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e Stationary sources:
— Integrated Gasification Combined Cycle: CO,, SO,, NO,, PM |
— Combined Heat and Power: all pollutants |
— SCR, SNCR: NO,, CO {, NH;, N,O 1
— Fluidized bed combustion: SO,, NO, |, N,O 1
— New residential boilers: VOC, PM, CO, CH, |

e Structural measures:
— Energy savings, efficiency improvements, bans: all pollutants |
— Increased use of natural gas: CO,, SO,, VOC, NO,, PM | CH, 1
— Biomass: CO, | VOC, PM, CH, 1



Multi-

pollutant measures (2)

e Mobile sources:

Euro-standards: NO,, VOC, PM, CO | NH;, N,O 1
Low sulfur fuels: SO,, PM |
Diesel: CO, |, PM 1

e Agricultural sources:

Low emission pig housing — NH;, CH, | N,O 1

Covered storage of slurry — NH; | CH, 1

Injection of manure — NH; | N,O 1

Anaerobic digestion (biogas) — CH,, CO,, N,O | NH; |1
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Multi-pollutant measures (3)

Other sources
— Gas recovery and flaring: CH, | CO,, PM, VOC, SO,, NO,, CO 1

Gas recovery and re-use: CH,, CO, |

Improving flaring efficiency: PM, VOC, NO,, SO,, CO |
Waste incineration: CH,, CO, | 1

Gas recovery from wastewater treatment: CH,, CO, |
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Part 111

Some Results
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Co-benefits: switch from coal to gas power plants
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Co-benefits: switch from coal to gas power plants
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CO2 reduction eases reduction of most air

pollutants
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Net costs of GHG mitigation
considering cost savings from avoided current EU legislation

air pollution control measures (EU25, 2020)
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Summary

Interactions between AP and GHGs
are important

There are many multi-pollutant
measures

CO2 reductions typically imply
reductions of AP

There are potential co-benefits, but
also trade-offs

Cost savings can be substantial

In GAINS air pollution and GHGs
can be treated jointly to identify
synergies and potential trade-offs

GAINS Web-interface

GAINS - Europe

Greonhouse Gas and Alr Pollution Interactions and Syncrgics

GAINS online :: login

Usernane ; Welcome to the GAINS Model
Tha Ly

Gag and Air Pallution Interactions and Synargies (GAINS)-Mocal provides 3 consistent framework for the
Hn-ru raduticd nr'zeeeﬂmma nollmen 1ce-en CABE QA5 SCUrCEE.

(
reenhouse canes (F-Gases)

veral screen opbong, whech dsplay information pertaming to:

The GAINS Model simultangou:

sy cts of Lt eutropl
and trepospheric ozons. Simultan ed Du' I\e GMNS Hol Greenhouse gas emarsion rates :ﬂ!a the asscciated valus

www.liasa.ac.at/rains/gains-online.html



	Greenhouse Gas and �Air Pollution �INteractions and �Synergies (GAINS)�                 �      Integrated Assessment & Measures����ENERO – European Conference�Interactions between Atmospheric Pollution and Climate at Regional Scale�Brussels, 14 February 2008
	Diapositive numéro 2
	Integrated Assessment: GAINS approach�
	Diapositive numéro 4
	Diapositive numéro 5
	The GAINS model: The RAINS multi-pollutant/ multi-effect framework extended to GHGs
	Diapositive numéro 7
	Diapositive numéro 8
	Multi-pollutant measures (1)
	Multi-pollutant measures (2)
	Multi-pollutant measures (3)
	Diapositive numéro 12
	Co-benefits: switch from coal to gas power plants
	Co-benefits: switch from coal to gas power plants
	CO2 reduction eases reduction of most air pollutants
	Net costs of GHG mitigation �considering cost savings from avoided current EU legislation �air pollution control measures (EU25, 2020)
	Diapositive numéro 17

