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Summary

Emissions reported in the National Inventory Report, submission 2006, differ from those in the Initial Report for Assigned Amount for Sweden, due to an update of the road traffic emission model used, and due to corrections of minor errors discovered in submission 2006.

Submission 2006 was prepared in 2005. An updated version of the road traffic emission model ARTEMIS used in submission 2006 was released in summer 2006, displaying the need to revise data for 1990 for the Assigned Amount report. Since the final deadline for submitting the assigned amount report to the European Commission was the end of August, there was time to correct the emissions using the new and corrected road traffic data, as well as to correct the minor errors discovered in submission 2006.

In summary, Swedens total national emissions estimated for 1990 for the assigned amount report are 170.45 Gg CO2-equivalents or 0.34 % lower  (including LULUCF), compared to in submission 2006. An abstract of the CRF-tables for 1990 with Assigned Amount and submission 2006 levels, with  corresponding differences, are presented in Appendix 1. 
ARTEMIS road traffic emission model
Sweden planned to fully implement the ARTEMIS model in time for submission 2006. However, at the time of the inventory preparation in 2005, ARTEMIS was still an on-going project and the model was not yet completed, hence it was only used to calculate emissions of direct greenhouse gases CO2, CH4 and N2O (the GHG used for the calculation of Assigned Amount), for which it could be validated at that time. During the preparation of the Assigned Amount report further adjustments of the ARTEMIS model had been made thus, affecting the fuel consumption and emission estimates for the Road Transport Sector.
Fuel consumption
The Swedish reporting of CO2 emissions is based on statistics on supply and delivery of petroleum products. Thus, overall CO2 emission estimates are  unaffected by any adjustment of the ARTEMIS model. However, changes in diesel consumption estimated by the model will affect the distribution of emissions over CRF categories. For the Swedish reporting delivered amounts of diesel are distributed on CRF categories according to Figure 1. A decrease in estimated consumption by road traffic will consequently result in an increase in diesel deliveries allocated to Fisheries (1A4c), Domestic navigation (1A3d) and Off-road vehicles and working machinery (1A2f, 1A3e, 1A4b, 1A4c). According to the updated version of the ARTEMIS model available by summer 2006, road traffic diesel consumption in 1990 was estimated to be 0.91 % lower than the model version applied in submission 2006. 

Figure 1: 
Diesel allocation model used in the Swedish inventory.
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1A2 Manufacturing Industries and Construction
Energy levels related to mobile diesel consumption within 1A2 Manufacturing Industries and Construction in 1990 are 234 TJ or 1.34 % higher in the assigned amount report compared to submission 2006. This is entirely a consequence of the decrease in estimated diesel consumption from road traffic. Since emissions of all direct and indirect GHG’s is depending on the level of energy consumed, all GHG’s increase accordingly. Since 1A2 also includes emissions from stationary combustion, the percentage increase is smaller when considering the entire category.
1A3 Transport 
Energy levels related to transport decrease by 480 TJ or 0.20 % for 1990 in the assigned amount report compared to submission 2006. The decrease in energy consumption from transport is a consequence of the decrease in estimated diesel consumption from road traffic. The adjustments in fuel consumption will decrease emissions of all GHG:s accordingly. However, emissions of CH4 and N2O from road transport have also been further adjusted due to the adjustments of the ARTEMIS model. CH4 and N2O emissions from other sub-categories within 1A3 transport are not affected by these specific ARTEMIS adjustments. 

Complete activity data regarding the Swedish vehicle fleet (age and Euro-class distributions etc.) only exists for 1990, 1995, 2004 and 2005. Activity data for the remaining years are estimated through interpolation. For the years where complete activity data is available, there are small differences between the assigned amount and submission 2006 emission levels. Existing differences depend on minor adjustments of activity data and/or emission factors. The larger differences between the assigned amount and submission 2006 levels for other years are probably depending on the updated version of the ARTEMIS model which interpolates activity data differently compared to the previous version (2005) used in submission 2006.
CH4 emissions have increased by 0.39 Gg or 8.16 Gg CO2-equivalents corresponding to an increase of 8.42 % for 1990, Figure 2. 

N2O emissions have decreased by 0.01 Gg or 2.29 Gg CO2-equivalents corresponding to a decrease of 1.41 % for 1990, Figure 3.
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Figure 2: 
CH4 emissions from Swedish road traffic in submission 2006 (2005 calc ARTEMIS) compared to in the Assigned Amount report (2006 calc ARTEMIS).
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Figure 3:
N2O emissions from Swedish road traffic in submission 2006 (2005 calc ARTEMIS) compared to in the Assigned Amount report (2006 calc ARTEMIS).
1A4 Other Sectors
Energy levels related to mobile diesel consumption in 1A4 Other Sectors in 1990 are 22 TJ or 1.34 % higher in the Assigned Amount report compared to submission 2006, which is entirely a consequence of the decrease in estimated diesel consumption from road traffic. Since emissions of all direct and indirect GHG:s is depending on the level of energy consumed, all GHG:s increase accordingly. Since 1A4 also includes emissions from stationary combustion the percentage difference is smaller when considering the entire category.

1A5 Other 

Emissions of CH4 and N2O from the 1A5 Other have been adjusted due to the update of the ARTEMIS model in summer 2006. Part of the emissions of CH4 and N2O within 1A5 arise from military road traffic. The emission factors for military road traffic are derived from the emissions from civil road traffic. Consequently an update in the emissions of CH4 and N2O from civil road traffic will affect the emissions from military road traffic. Emissions of CH4 in 1990 increased with 0.022 Gg CO2-equivalents or 2.36 %, while emissions of N2O decreased with 0.008 Gg CO2 equivalents or 0.03 %.

1C Multilateral Operations

Emissions from Multilateral Operations stem from military road traffic abroad and is consequently affected in the same manner as emissions from 1A5 Other.

2A Mineral Products

Emissions of CO2 are 2.90 Gg or 0.15 % lower in  the Assigned Amount report compared to submission 2006. Reported emissions have been altered due to an adjustment of activity data for Soda Ash Use. The activity data used for submission 2006 were overestimated by 6993 tonnes, due to a misunderstanding in the communication with responding enterprises. The reported amount of soda ash used has now been adjusted to the correct levels.
2C Metal Production

Emissions of CO2 are 177.97 Gg or 6.87 % lower in  the Assigned Amount report compared to submission 2006. Reported emissions have been altered due to a correction of an error in the submission 2006 estimate. In submission 2006, emissions of CO2 from coal and coke from one major enterprise were accounted for twice due to a summation error. The amount of CO2 emitted from this enterprise has now been adjusted to the correct level. 

APPENDIX 1:

Emission estimates for Sweden in 1990 according to the Assigned Amount report compared with submission 2006, and corresponding differences.
	 
	Assigned Amount Levels
	 
	Previous Subm 2006 Levels
	 
	Difference (%)
	 
	 

	GREENHOUSE GAS SOURCE AND 
	CO2
	CH4
	N2O
	Total 
	CO2
	CH4
	N2O
	Total 
	CO2
	CH4
	N2O
	Total 

	SINK CATEGORIES
	CO2 equivalent (Gg )
	CO2 equivalent (Gg )
	CO2 equivalent (Gg )

	Total (Net Emissions)
	34 132.33
	6 693.16
	8 696.36
	50 073.22
	34 313.11
	6 684.94
	8 694.26
	50 243.67
	-0.53%
	0.12%
	0.02%
	-0.34%

	1. Energy
	51 733.73
	426.96
	1 359.51
	53 520.20
	51 733.64
	418.74
	1 357.41
	53 509.78
	0.00%
	1.96%
	0.16%
	0.02%

	A. Fuel Combustion (Sectoral Approach)
	50 852.01
	422.17
	1 356.57
	52 630.76
	50 851.92
	413.95
	1 354.47
	52 620.34
	0.00%
	1.99%
	0.16%
	0.02%

	2.  Manufacturing Industries and Construction
	11 062.48
	46.09
	510.75
	11 619.31
	11 045.07
	46.06
	508.40
	11 599.53
	0.16%
	0.05%
	0.46%
	0.17%

	3.  Transport
	18 173.66
	104.99
	160.45
	18 439.10
	18 209.28
	96.83
	162.74
	18 468.85
	-0.20%
	8.42%
	-1.41%
	-0.16%

	4.  Other Sectors
	10 720.98
	247.90
	317.65
	11 286.52
	10 702.67
	247.88
	315.59
	11 266.15
	0.17%
	0.01%
	0.65%
	0.18%

	5.  Other
	845.11
	0.96
	25.61
	871.68
	845.11
	0.94
	25.62
	871.66
	0.00%
	2.36%
	-0.03%
	0.00%

	2.  Industrial Processes
	4 400.79
	5.75
	897.85
	5 855.75
	4 581.66
	5.75
	897.85
	6 036.62
	-3.95%
	0.00%
	0.00%
	-3.00%

	A.  Mineral Products
	1 919.35
	NA
	NA
	1 919.35
	1 922.25
	NA
	NA
	1 922.25
	-0.15%
	NA
	NA
	-0.15%

	C.  Metal Production
	2 412.64
	0.11
	NA
	2 876.70
	2 590.61
	0.11
	NA
	3 054.67
	-6.87%
	0.00%
	NA
	-5.83%

	Multilateral Operations
	0.05
	0.00
	0.00
	0.05
	0.05
	0.00
	0.00
	0.05
	0.00%
	-13.20%
	0.21%
	-0.01%

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total (including net CO2 from LULUCF)
	 
	 
	 
	50 073.22
	 
	 
	 
	50 243.67
	 
	 
	 
	-0.34%

	Total (excluding net CO2 from LULUCF)
	 
	 
	 
	72 361.53
	 
	 
	 
	72 531.98
	 
	 
	 
	-0.23%
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