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IntroductionIntroduction
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The main objective of this work is to emphasize the need of The main objective of this work is to emphasize the need of 
high quality emission inventories and projections, to be high quality emission inventories and projections, to be 
achieved by analyses carried out jointly by experts in achieved by analyses carried out jointly by experts in 
inventories and experts in inventories and experts in modellingmodelling

The joint analysis may result in mutual quality improvement The joint analysis may result in mutual quality improvement 
for inventories and projectionsfor inventories and projections

Inventories and projections ultimately determine the Inventories and projections ultimately determine the 
compliance with the targets in compliance with the targets in enviromentalenviromental policies policies 



The European and Italian contextsThe European and Italian contexts
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TThe EU Communityhe EU Community’’s Sixth Environmental Action s Sixth Environmental Action 
ProgrammeProgramme ((6th6th E.A.P.E.A.P.)) claims to achieve:claims to achieve:

““levels of air quality that do not give rise to significant levels of air quality that do not give rise to significant 
negative impacts on, and risks to human health and the negative impacts on, and risks to human health and the 
environmentenvironment””

No No exceedanceexceedance of Critical Loads & Levels for the of Critical Loads & Levels for the 
environment and Risk Assessment and Costenvironment and Risk Assessment and Cost--Benefit Analysis Benefit Analysis 
for minimum impact on human health for minimum impact on human health 

That means in scientific terms:



The European and Italian contexts (2)The European and Italian contexts (2)
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TThe he 6th6th EAPEAP ultimate objectives are pursued by extensive ultimate objectives are pursued by extensive 
emission/impact scenario analyses underpinning the policy emission/impact scenario analyses underpinning the policy 
development (TSPA, Thematic Strategy on Air Pollution)development (TSPA, Thematic Strategy on Air Pollution)
Similar objectives and methodology are adopted under the Similar objectives and methodology are adopted under the 
UNUN--ECE Convention on Long Range ECE Convention on Long Range TransboundaryTransboundary Air Air 
Pollution (CLRTAP)  Pollution (CLRTAP)  

The scenario analyses are carried out by Integrated The scenario analyses are carried out by Integrated 
Assessment Models (RAINS/GAINS Methodology)  Assessment Models (RAINS/GAINS Methodology)  



The European and Italian contexts (3)The European and Italian contexts (3)
In the frame of the EU Directive In the frame of the EU Directive 2001/81/EC (NEC) and for 
the purposes   of the Gothenburg Protocol  under the UN-
ECE-LRTAP Convention on Long Range Transboundary Air 
Pollution (LRTAP)….
At national level, in the frame of the technoAt national level, in the frame of the techno--scientific support scientific support 
to the Italian Ministry for the Environment, and Local to the Italian Ministry for the Environment, and Local 
Authorities,Authorities, for environment policy development….

ENEAENEA, in cooperation with other national agencies (, in cooperation with other national agencies (APATAPAT) ) 
and experts, develops emission scenarios and and experts, develops emission scenarios and 
environment/health impact analysesenvironment/health impact analyses..
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Integrated Assessment Integrated Assessment 
ModellingModelling ToolTool
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Rains-Italy Model 
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Simplified flow chart

RAINS-ItalyProduction Activities 
Energy Scenario

Emission scenarios 
Cost Curves
Deposition maps 
Concentration maps
Impact on Environment 
and Health

Input Output

CONTROL STRATEGY
(Abatement technologies)
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Harmonization means:Harmonization means:

Emissions calculated, at the reference year (2000), in 
Inventory and in the Model analysis, must be consistent

Harmonization between Inventory
and Model calculations

The need for harmonization is due to:The need for harmonization is due to:
The Model must be validated through comparison with an 
independent  reference.
The robustness of the model projections is strictly related 
with the consistency, within an acceptable uncertainty 
margin, between inventory and model calculation.

The harmonization is a common practice in the frame of 
the EU and UN-ECE analyses, for comparison purposes,
the harmonization is therefore opportune.
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Emission Calculation in the RAINSEmission Calculation in the RAINS--Italy ModelItaly Model

Harmonization Methodology: 
Differences in Emission Calculation

E  = E  = ΣΣjj ΣΣkk ActActjj * * EfEfjj * (1 * (1 –– ŋŋjkjk) * ) * AfAfjkjk

(1 (1 –– ŋŋjkjk) * ) * AfAfjkjk =  Term for residual=  Term for residual emissionsemissions after after abatementabatement, , 
byby technologytechnology k in k in sectorsector jj
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ActActjj = = ActivityActivity levellevel in in sectorsector j (e.g. fuel cons.)j (e.g. fuel cons.)

EfEfjj = = UnabatedUnabated EmissionEmission FactorFactor per per unitunit of of activityactivity levellevel, in  , in  sectorsector jj
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ŋŋjkjk = = Removal efficiency of techonology k, in sector jRemoval efficiency of techonology k, in sector j



Harmonization Methodology: 
Differences in Emission Calculation

EEj = = ActActjj * * EFEFjj

EFEFjj = Total = Total EmissionEmission FactorFactor ((abatementabatement includedincluded) in ) in sectorsector jj
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Emission Calculation in Inventory:Emission Calculation in Inventory:
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ActActjj = = Activity levelActivity level in in sectorsector jj



Applied to those sectors with higher mismatches, up to an Applied to those sectors with higher mismatches, up to an 
acceptable gap is achieved (usually <5acceptable gap is achieved (usually <5~6~6% on total emissions)% on total emissions)

The emission gap, between inventory and model 
estimations, are approached according the following 
schema:

Equivalence
in activity

levels

Consistency
between Total  

Emission
Factors

Adjustment of
non-abated Emission

Factors (Country-specific)

Assessment of 
Emission

consistency

Adjustment of the 
Control Strategy 

(Tech. Applic. rates)
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Differences between Inventory and Model methodologyDifferences between Inventory and Model methodology

2) Some 2) Some sourcessources are considered in RAINS and are considered in RAINS and NOTNOT in the in the 
Inventory (or Inventory (or viceversaviceversa).).
Livestock emissions: rabbits were considered in the national Livestock emissions: rabbits were considered in the national 
inventory but not in the RAINSinventory but not in the RAINS--IT modelIT model
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Harmonization Methodology (1)

1) RAINS sectors have a 1) RAINS sectors have a higher level of aggregationhigher level of aggregation with with 
respect the respect the SNAP CodesSNAP Codes and very often there is no and very often there is no 
correspondence correspondence (e.g. INDUSTRIAL COMBUSTION sector: 2 (e.g. INDUSTRIAL COMBUSTION sector: 2 
subsub--sectors in RAINS for the whole SNAP03 code).sectors in RAINS for the whole SNAP03 code).
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Differences between Inventory and Model methodologyDifferences between Inventory and Model methodology
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Differences between Inventory and Model methodologyDifferences between Inventory and Model methodology

Sources NOT included in the PMSources NOT included in the PM1010 Inventory (Inventory (ktonkton))::
Handling &  Handling &  StorageStorage 1,81,8
AgricultureAgriculture 14,914,9
SmallSmall IndustryIndustry 9,19,1
OtherOther (BBQ, (BBQ, ConstrConstr., ., Firew.)Firew.)
Smoking)                                  Smoking)                                  11,211,2
Total Total 37,237,2
InventInvent.+Sources.+Sources NOT NOT inclincl.    217,12.    217,12
DifferenceDifference (5,9%)                   13,66(5,9%)                   13,66
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Differences between Inventory and Model methodologyDifferences between Inventory and Model methodology

4) In few cases RAINS sectors have a higher level of details 4) In few cases RAINS sectors have a higher level of details 
with respect the SNAP Codes and a compromise is not always with respect the SNAP Codes and a compromise is not always 
easy achievableeasy achievable ((ex. the ex. the PRINTING sectorPRINTING sector for NMVOC emission for NMVOC emission 
calculation).calculation).

3) In some cases for the same source a different activity level 3) In some cases for the same source a different activity level is is 
considered in the RAINS model with respect the national considered in the RAINS model with respect the national 
inventoryinventory (ex. the DRY CLEANING sector for NMVOC emission (ex. the DRY CLEANING sector for NMVOC emission 
calculation: the RAINS activity level is the calculation: the RAINS activity level is the ktonsktons of clothes while of clothes while 
the national inventory activity level is the number of dry cleanthe national inventory activity level is the number of dry cleaning ing 
machines).machines).
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Harmonization results for Italy
at the year 2000

Max gap Max gap 
(PM(PM1010) = 5,9 %) = 5,9 %
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Differences in emissions between Inventory and Model Differences in emissions between Inventory and Model 
calculationscalculations
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NEC Directive Review Process
National Emission Scenarios by RAINS-IT
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SO2 CLE Emission Scenario (kt/year)

NEC target: 475 kton
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NH3 CLE Emission Scenario (kt/year)

NEC Directive Review Process
National Emission Scenarios by RAINS-IT

NEC target: 419 kton
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VOC CLE Emission Scenario (kt/year)

NEC Directive Review Process
National Emission Scenarios by RAINS-IT

NEC target: 1159 kton
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NEC Directive Review Process
National Emission Scenarios by RAINS-IT

NOx CLE Emission Scenario (kt/year)
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Conclusions (1)

1) 1) The harmonization betweenThe harmonization between Inventory and Model emission Inventory and Model emission 
calculations is needed for the purposes of the international calculations is needed for the purposes of the international 
and national policy analyses, to ultimately increase the and national policy analyses, to ultimately increase the 
robustness of the projectionsrobustness of the projections

2) 2) Methodological differences exist between Inventory and Methodological differences exist between Inventory and 
Model calculations (e.g. CORINAIR and RAINS). A careful Model calculations (e.g. CORINAIR and RAINS). A careful 
comparison analysis, sector by sector, helps to achieve an comparison analysis, sector by sector, helps to achieve an 
acceptable level of consistency. acceptable level of consistency. 

3) 3) The comparisonThe comparison process provides useful indications to process provides useful indications to 
improve the quality  of both the Inventory and the Model improve the quality  of both the Inventory and the Model 
output.output.
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Conclusions (2)

4) 4) Once the harmonization is successfully completed, the Once the harmonization is successfully completed, the 
scenario analyses, based upon emission projections, are scenario analyses, based upon emission projections, are 
developed for the assessment of the compliance with the developed for the assessment of the compliance with the 
established environment/health targets established environment/health targets 
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5) 5) The Emission Projection Analysis, in Italy, shows a The Emission Projection Analysis, in Italy, shows a 
compliance with the NEC provisions for SOcompliance with the NEC provisions for SO2, NH, NH3, VOC, , VOC, 
at 2010, and highlights possible incompliance for at 2010, and highlights possible incompliance for NONOx, , 
pending issues concerning the improved knowledge of pending issues concerning the improved knowledge of 
calculation parameters, calculation parameters, 
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Thank you for your attention

Italian Agency for New Technology
Energy and the Environment

More info on the Italian More info on the Italian IntegartedIntegarted Assessment Assessment ModellingModelling Project at:Project at:

http://www.minni.orghttp://www.minni.org
http://www.minni.org/rains/rains_italia.htmhttp://www.minni.org/rains/rains_italia.htm ((English)English)
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