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Introduction

In this paper an addendum to the National Inventory Report submitted on 6th July 2006 is supplied.
From the 2006 initial submission of emission data (due in April 2006) and the final submission prepared with the CRF Reporter in January 2007 some errors have been detected and figures have been updated. The revision regards the Energy, Agriculture, Waste and LULUCF sectors; in particular, a new source of emission in the Energy sector has been added, fugitive CO2 emissions from extraction and production of oil and gas, on the basis of a clarification with the main operators and new information collected.

For general trends and each sector involved, the new tables and figures are reported with the aim to facilitate the review of the 2006 submission under the Convention and of the initial report on assigned amount under the Kyoto Protocol. Specific comments have been added only if necessary
Chapter 2: TRENDS IN GREENHOUSE GAS EMISSIONS

2.1 Description and interpretation of emission trends for aggregate greenhouse gas emissions
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Figure 2.1 National greenhouse gas emissions from 1990 to 2004 (without LULUCF)
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Figure 2.2 Greenhouse gas emissions and removals from 1990 to 2004 by sector

2.2 Description and interpretation of emission trends by gas
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Figure 2.3 National CO2 emissions by sector from 1990 to 2004 
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Figure 2.4 Energy-related and economic indicators and CO2 emissions
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Figure 2.5 National CH4 emissions by sector from 1990 to 2004 
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Figure 2.6 National N2O emissions by sector from 1990 to 2004 
2.3 Description and interpretation of emission trends by source

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	
	Gg CO2 eq  

	Total emissions
	422,893
	422,766
	421,843
	418,343
	411,948
	435,611
	431,520
	435,737
	446,847
	452,300
	455,826
	460,631
	462,737
	477,464
	480,283

	Fuel Combustion (Sectoral Approach)
	412,158
	412,156
	411,246
	407,688
	401,631
	425,605
	421,756
	425,791
	436,952
	443,318
	446,797
	452,076
	454,540
	468,764
	472,447

	 Energy Industries
	136,093
	130,318
	130,130
	124,599
	127,287
	139,962
	135,405
	137,163
	147,489
	143,570
	149,682
	152,923
	160,056
	160,993
	163,481

	 Manufacturing 

 Industries and

 Construction
	90,703
	87,741
	86,065
	86,426
	87,194
	89,518
	87,269
	90,361
	84,449
	88,176
	89,631
	86,890
	82,863
	87,813
	87,187

	Transport
	103,952
	106,890
	111,332
	113,153
	113,130
	115,128
	116,490
	118,355
	122,466
	123,967
	124,467
	126,825
	129,204
	130,428
	132,632

	Other Sectors
	80,295
	85,937
	82,364
	81,977
	72,482
	79,489
	81,354
	78,620
	81,456
	86,450
	82,167
	85,072
	82,094
	88,828
	87,967

	Other
	1,114
	1,269
	1,355
	1,533
	1,537
	1,507
	1,238
	1,292
	1,092
	1,154
	851
	365
	322
	701
	1,180

	Fugitive Emissions from Fuels
	10,736
	10,610
	10,597
	10,655
	10,317
	10,006
	9,763
	9,945
	9,895
	8,981
	9,029
	8,555
	8,198
	8,700
	7,837

	Solid Fuels
	122
	112
	112
	82
	71
	65
	60
	60
	55
	53
	73
	81
	78
	95
	64

	Oil and Natural Gas
	10,614
	10,498
	10,485
	10,573
	10,246
	9,941
	9,703
	9,885
	9,840
	8,928
	8,956
	8,474
	8,120
	8,606
	7,773


Table 2.1 Total emissions in CO2 equivalent from the energy sector by source (1990-2004)
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Figure 2.8 Trend of total emissions in CO2 equivalent from the energy sector by gas (1990- 2004) 
	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	
	Gg CO2 eq  

	Total emissions
	40,577
	41,372
	40,863
	41,163
	40,641
	40,349
	40,126
	41,210
	40,530
	40,949
	39,929
	39,421
	38,222
	37,841
	37,839

	Enteric  fermentation
	12,178
	12,448
	12,070
	11,943
	12,050
	12,266
	12,322
	12,376
	12,291
	12,428
	12,165
	11,666
	11,029
	11,055
	10,831

	Manure Management
	7,383
	7,376
	7,081
	7,038
	6,920
	7,068
	7,119
	7,138
	7,253
	7,344
	7,140
	7,393
	7,085
	7,067
	6,852

	Rice Cultivation
	1,562
	1,493
	1,551
	1,627
	1,664
	1,657
	1,652
	1,676
	1,622
	1,616
	1,375
	1,382
	1,420
	1,462
	1,527

	Agricultural Soils
	19,437
	20,037
	20,143
	20,538
	19,990
	19,341
	19,016
	20,004
	19,347
	19,544
	19,234
	18,965
	18,670
	18,241
	18,611

	Field Burning of Agricultural Residues
	17
	19
	18
	17
	18
	17
	18
	16
	18
	17
	16
	15
	17
	15
	18


Table 2.3 Total emissions in CO2 equivalent from the agricultural sector by source (1990-2004)
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Figure 2.11 Trend of total emissions in CO2 equivalent from agriculture (1990- 2004) 
	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	
	Gg CO2 eq  

	Total emissions - removals
	-79,722
	-101,215
	-97,331
	-82,397
	-98,050
	-103,206
	-106,105
	-99,318
	-96,004
	-103,525
	-97,476
	-110,156
	-114,335
	-111,341
	-105,107

	Forest Land
	-58788
	-80483
	-76806
	-62280
	-78700
	-84044
	-86933
	-79924
	-77800
	-85549
	-79442
	-88054
	-94557
	-84625
	-92562

	Cropland
	-22214
	-22249
	-22007
	-21397
	-20631
	-20443
	-20151
	-20674
	-19484
	-19256
	-19315
	-20941
	-20799
	-20552
	-13826

	Grassland
	NO
	-1011
	-1048
	NO
	NO
	NO
	-1593
	NO
	NO
	NO
	NO
	-3721
	-1538
	-8713
	NO

	Wetlands
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO

	Settlements
	1280
	2527
	2531
	1280
	1280
	1280
	2572
	1280
	1280
	1280
	1280
	2559
	2560
	2550
	1280

	Other Land
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO
	NO

	Other 
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA


Table 2.4 Total emissions in CO2 equivalent from the LULUCF sector by source/sink (1990-2004)
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Figure 2.12 Trend of total emissions in CO2 equivalent from LULUCF (1990- 2004) 
	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	
	
	
	
	
	
	Gg
	
	
	
	
	
	
	
	
	

	Total emissions 

CO2 eq 
	17,055
	18,223
	17,927
	18,389
	19,145
	19,891
	20,055
	20,438
	20,200
	20,223
	20,735
	20,646
	20,073
	19,370
	18,564

	Solid Waste Disposal on Land
	13,298
	14,154
	13,887
	14,270
	15,023
	15,771
	15,983
	16,214
	16,016
	16,066
	16,830
	16,665
	16,068
	15,400
	14,486

	Waste-water Handling
	3,013
	3,087
	3,154
	3,225
	3,245
	3,244
	3,269
	3,302
	3,312
	3,319
	3,340
	3,361
	3,374
	3,362
	3,378

	Waste Incineration
	744
	982
	886
	894
	877
	876
	803
	920
	871
	836
	564
	617
	627
	604
	697

	Other 
	0
	0
	0
	0
	0
	0
	0
	1
	1
	2
	2
	3
	3
	4
	4


Table 2.5 Total emissions in CO2 equivalent from the waste sector by source (1990-2004)
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Figure 2.13 Trend of total emissions in CO2 equivalent from waste (1990-2004)

Chapter 3: ENERGY [CRF SECTOR 1]

In the following, updated tables concerning the Energy sector are reported.

Data between the first and the final submission of GHG data for 2006 have been updated, adding CO2 fugitive estimation from oil and natural gas production as a new source of emission.

Only tables that have been modified are showed.

3.11 Fugitive emissions from solid fuels, oil and natural gas 

CO2 emissions from the production of oil and natural gas have been estimated because of new information reported by operators on their environmental reports. Emissions have been calculated on the basis of activity data published in the National Energy Balance (MAP, 2006 [a]), data published by industry (UP, 2006) and data supplied by operators and emission factors published on the IPCC Good practice Guidance (IPCC, 2000). Fugitive CO2 emissions reported in 1.B.2 refer also to fugitive emissions in refineries during petroleum production processes, e.g. fluid catalytic cracking, and flaring. Trends in fugitive emissions are summarised in Table 3.28. 

	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	CO2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1. Solid fuels
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Oil and natural gas
	3,341
	3,265
	3,212
	3,380
	3,226
	3,174
	3,035
	3,243
	3,119
	2,404
	2,585
	2,440
	2,261
	2,834
	2,150

	CH4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2. Solid fuels
	122
	112
	112
	82
	71
	65
	60
	60
	55
	53
	73
	81
	78
	95
	64

	Oil and natural gas
	7,273
	7,233
	7,273
	7,193
	7,020
	6,767
	6,668
	6,642
	6,721
	6,524
	6,371
	6,034
	5,859
	5,772
	5,623


Table 3.28 Fugitive emissions from oil and gas 1990-2004 (Gg CO2 eq.)
The decrease of CO2 fugitive emissions is driven mainly by the reduction in crude oil losses in refineries. Emissions are balanced with the amount of crude oil losses reported in the National Energy Balance (MAP, 2006 [a]). 

The trend of CH4 fugitive emissions from solid fuels is related to the extraction of coal and lignite that in Italy is quite low while the decrease of CH4 fugitive emissions from oil and natural gas is due by the reduction of losses in pipelines for gas transportation and distribution, and to the gradual replacement of old pipelines.  

The results of key source analysis are shown in the following box. 

Key-source identification in the fugitive sector with the IPCC Tier1 and Tier2 approaches
1B2
CH4
Fugitive emissions from oil and gas operations
Key (L, T)

1B2
CO2
Fugitive emissions from oil and gas operations
Key (T1)

For the completeness of the CRF tables pertaining to these emissions, in particular 1.B.2, the rationale beyond the values reported and not reported is explained below.

CO2 and CH4 fugitive emissions from oil exploration are included in those from production because no detailed information is available. Emissions from transport and distribution of oil result as not occurring. CO2 and CH4 emissions from gas exploration are also included in those from production while other leakage emissions are included in distribution emission estimates. Further investigation will be carried out with industry about these figures.

CO2 and CH4 emissions from venting are included in production, respectively for oil under 1.B.2.a and natural gas under 1.B.2.b, as not separately supplied by the relevant industries.

CO2 and CH4 emissions from gas flaring are also included in production under 1.B.2.b.

A summary of the completeness of CO2 and CH4 fugitive emissions is shown in the following Table 3.29.

	1.B. 2.a. Oil 
	
	

	i. Exploration
	CO2,CH4
	Included in 1.B.2.a production

	1.B.2.b. Natural Gas
	
	

	i. Exploration
	CO2,CH4
	Included in 1.B.2.b production

	iii. Other leakage
	CO2,CH4
	Included in 1.B.2.b distribution

	1.B. 2.c. Venting and flaring
	
	

	i. Oil
	CO2,CH4
	Included in 1.B.2.a production

	ii. Gas
	CO2,CH4
	Included in 1.B.2.b production


Table 3.29 Completeness of CO2 and CH4 fugitive emissions 

Chapter 5: SOLVENT AND OTHER PRODUCT USE [CRF SECTOR 3]

The figure previously reported was not correct. 

5.4 Uncertainty and time-series consistency
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Figure 5.1 Trend of NMVOC emissions from 1991 to 2004 as compared to 1990 (%)

Chapter 6: AGRICULTURE [CRF SECTOR 4]

In the following, updated tables concerning the Agriculture sector are reported.

Some minor errors have been detected and data between the first and the final submission of GHG data for 2006 have been updated.

Only tables that have been modified are showed.

6.1 Overview of sector

In the following box, according to a level and/or trend assessment (IPCC Tier 1 and Tier 2 approaches), key and non-key sources from the agriculture sector are shown. There is only one category which have changed, the manure management source:

a) N20 manure management:  from L,T  to L,T2
b) CH4 manure management:  from L,T2 to L,T
Key-source identification in the agriculture sector with the IPCC Tier1 and Tier2 approaches 

4A
CH4
Emissions from enteric fermentation
Key (L, T)

4B
CH4 
Emissions from manure management
Key (L, T)

4B
N2O 
Emissions from manure management
Key (L, T2)

4D1
N2O
Direct soil emissions
Key (L, T)

4D2
N2O
Emissions from animal production
Key (L2, T2)

4D3
N2O
Indirect soil emissions
Key (L, T)

4C
CH4
Rice cultivation 
Non-key

4F
CH4
Emissions from field burning of agriculture residues
Non-key

4F
N2O
Emissions from field burning of agriculture residues
Non-key


	Categories
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	CH4 
	
	Gg

	4A. Enteric Fermentation
	579.89
	592.76
	574.76
	568.70
	573.83
	584.11
	586.77
	589.35
	585.29
	591.80
	579.26
	555.54
	525.21
	526.44
	515.75

	4B. Manure management
	164.86
	164.82
	158.67
	158.32
	153.34
	156.48
	156.90
	156.26
	157.94
	159.48
	156.10
	158.85
	155.39
	154.84
	150.03

	4C.  Rice cultivation
	74.39
	71.09
	73.86
	77.48
	79.22
	78.90
	77.27
	76.91
	72.99
	71.27
	65.80
	65.80
	67.63
	69.60
	71.88

	4F.  Field burning of agricultural  residues
	0.62
	0.68
	0.66
	0.64
	0.64
	0.62
	0.64
	0.57
	0.64
	0.62
	0.58
	0.53
	0.60
	0.55
	0.67

	TOTAL 
	819.75
	829.35
	807.95
	805.14
	807.03
	820.11
	821.59
	823.10
	816.87
	823.18
	801.73
	780.72
	748.82
	751.42
	738.33

	N2O 
	
	Gg

	4B.  Manure management
	12.65
	12.63
	12.09
	11.98
	11.93
	12.20
	12.34
	12.44
	12.70
	12.89
	12.46
	13.11
	12.41
	12.31
	11.94

	4D.  Agriculture soils  
	62.70
	64.64
	64.98
	66.25
	64.48
	62.39
	61.34
	64.53
	62.33
	62.93
	62.06
	61.18
	60.24
	59.68
	60.05

	4F.  Field burning of agricultural  residues
	0.013
	0.014
	0.014
	0.013
	0.013
	0.013
	0.013
	0.012
	0.013
	0.013
	0.012
	0.011
	0.013
	0.012
	0.014

	TOTAL
	75.36
	77.28
	77.08
	78.24
	76.43
	74.60
	73.69
	76.98
	75.04
	75.83
	74.53
	74.30
	72.66
	72.00
	72.00


Table 6.1 Trend in greenhouse gas emissions from the agriculture sector

6.2. Enteric fermentation (4A) – No changes

6.3. Manure management (4B)

Note: In submission 2006, we have applied a reduction because of the recuperation of biogas. Animal categories, which are involved, are swine and cattle. Updated biogas data coming from TERNA.

	Year
	Dairy cattle
	Non-dairy cattle
	Buffalo
	Sheep
	Goat
	Horse
	Other equines
	Poultry
	Swine
	Rabbit
	TOTAL

	1990
	39.74
	38.18
	1.15
	1.90
	0.18
	0.43
	0.07
	13.82
	68.19
	1.19
	164.86

	1991
	35.12
	42.40
	0.99
	1.83
	0.18
	0.46
	0.06
	13.80
	68.70
	1.27
	164.82

	1992
	32.26
	41.15
	1.24
	1.84
	0.20
	0.47
	0.05
	13.77
	66.38
	1.31
	158.67

	1993
	31.86
	40.36
	1.20
	1.89
	0.20
	0.48
	0.04
	13.82
	67.16
	1.32
	158.32

	1994
	29.93
	39.40
	1.29
	2.17
	0.24
	0.48
	0.04
	14.24
	64.20
	1.35
	153.34

	1995
	30.85
	40.01
	1.77
	2.32
	0.20
	0.47
	0.03
	14.67
	64.79
	1.36
	156.48

	1996
	30.88
	39.14
	2.04
	2.38
	0.21
	0.46
	0.03
	14.57
	65.80
	1.39
	156.90

	1997
	30.89
	38.76
	1.92
	2.37
	0.20
	0.46
	0.03
	14.87
	65.36
	1.40
	156.26

	1998
	31.52
	38.00
	2.25
	2.37
	0.19
	0.43
	0.03
	15.85
	65.90
	1.41
	157.94

	1999
	31.62
	38.47
	2.43
	2.40
	0.20
	0.43
	0.03
	15.67
	66.80
	1.44
	159.48

	2000
	30.80
	37.92
	2.25
	2.41
	0.20
	0.41
	0.03
	14.09
	66.56
	1.42
	156.10

	2001
	31.92
	36.86
	2.28
	1.81
	0.15
	0.42
	0.03
	16.68
	67.24
	1.46
	158.85

	2002
	28.17
	34.54
	2.61
	1.77
	0.14
	0.41
	0.02
	16.39
	69.85
	1.48
	155.39

	2003
	28.11
	34.47
	2.89
	1.73
	0.14
	0.42
	0.02
	15.68
	69.93
	1.45
	154.84

	2004
	26.73
	33.38
	2.70
	1.76
	0.14
	0.41
	0.02
	15.27
	68.14
	1.45
	150.03


   Table 6.15 Trend in CH4 emissions from manure management (Gg)

Note: In submission 2006, we have changed the distribution of solid and liquid manure according to the weight of animals, like this, methodologies are consistent with the ammonia emission inventory. For this reason nitrous oxide emissions have change.

	Year
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Liquid system
	0.62
	0.62
	0.59
	0.59
	0.57
	0.57
	0.56
	0.56
	0.56
	0.56
	0.54
	0.54
	0.52
	0.52
	0.51

	Solid storage
	12.03
	12.01
	11.50
	11.39
	11.37
	11.54
	11.61
	11.63
	11.72
	11.80
	11.36
	11.79
	11.04
	10.90
	10.54

	Other
	0.00
	0.00
	0.00
	0.00
	0.00
	0.09
	0.17
	0.25
	0.42
	0.53
	0.56
	0.78
	0.84
	0.89
	0.89

	TOTAL
	12.65
	12.63
	12.09
	11.98
	11.93
	12.20
	12.34
	12.44
	12.70
	12.89
	12.46
	13.11
	12.41
	12.31
	11.94


Table 6.16 Trend in N2O emissions due to manure management, (Gg)
6.4. Rice cultivation (4C) - No changes

6.5. Agriculture soils (4D)

Note: In submission 2006, we have updated the emission factor used for N-NOx estimations, from 0.3% to 0.7%. For this reason the parameter FRACGASF  has changed.
	Year
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	FRACGASF
	0.087
	0.087
	0.086
	0.090
	0.091
	0.089
	0.085
	0.086
	0.089
	0.091
	0.089
	0.089
	0.090
	0.090
	0.091

	FRACGASM
	0.32
	0.32
	0.31
	0.31
	0.30
	0.30
	0.29
	0.29
	0.29
	0.29
	0.29
	0.30
	0.30
	0.30
	0.29


Table 6.24.  FRACGASF and FRACGASM time series
Note: The FSN and FAM parameters have been updated because estimations in the ammonia emission inventory for fertilizers have changed. 
	Year
	FSN

(t N)
	FAM

(t N)
	FBN

(t N)
	FCR

(t N)
	Fos

(ha)

	1990
	691,723
	475,266
	254,654
	147,541
	9,000

	1991
	764,911
	474,696
	240,032
	149,041
	9,000

	1992
	808,237
	455,743
	228,560
	152,456
	9,000

	1993
	860,390
	452,499
	211,235
	141,823
	9,000

	1994
	795,479
	446,134
	201,884
	141,799
	9,000

	1995
	726,343
	454,235
	191,018
	142,216
	9,000

	1996
	691,890
	455,113
	190,601
	145,826
	9,000

	1997
	782,973
	457,531
	194,257
	147,351
	9,000

	1998
	703,640
	464,430
	202,718
	150,090
	9,000

	1999
	716,405
	470,172
	191,722
	150,228
	9,000

	2000
	715,366
	457,993
	189,545
	144,372
	9,000

	2001
	737,063
	473,434
	182,928
	137,779
	9,000

	2002
	745,286
	453,207
	177,529
	142,457
	9,000

	2003
	750,296
	452,663
	175,154
	119,184
	9,000

	2004
	765,064
	439,312
	172,532
	143,168
	9,000


Table 6.26. Parameters used for the estimation of direct and indirect N2O emissions

Note: Variation in N2O emissions because some parameters from the category have changes as presented in previous tables (6.24 and 6.26)

	Year
	Direct Soil Emissions


	Animal Production


	Indirect Soil emissions


	TOTAL



	1990
	30.94
	5.60
	26.16
	62.70

	1991
	32.11
	5.45
	27.08
	64.64

	1992
	32.43
	5.47
	27.08
	64.98

	1993
	32.84
	5.59
	27.83
	66.25

	1994
	31.25
	6.27
	26.96
	64.48

	1995
	29.85
	6.44
	26.11
	62.39

	1996
	29.25
	6.58
	25.51
	61.34

	1997
	31.19
	6.52
	26.82
	64.53

	1998
	29.99
	6.50
	25.84
	62.33

	1999
	30.14
	6.59
	26.20
	62.93

	2000
	29.72
	6.60
	25.73
	62.06

	2001
	30.19
	5.19
	25.81
	61.18

	2002
	29.94
	5.03
	25.27
	60.24

	2003
	29.52
	4.93
	25.22
	59.68

	2004
	29.97
	4.98
	25.09
	60.05


Table 6.27. Nitrous oxide emission trends from Agricultural soils (Gg)
6.6. Field burning of agriculture residues (4F) 

Error in Table 6.32

	Year
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	CH4 emissions
	0.62
	0.68
	0.66
	0.64
	0.64
	0.62
	0.64
	0.57
	0.64
	0.62
	0.58
	0.53
	0.60
	0.55
	0.67

	N2O emissions

	0.013
	0.014
	0.014
	0.013
	0.013
	0.013
	0.013
	0.012
	0.013
	0.013
	0.012
	0.011
	0.013
	0.012
	0.014


Table 6.32 CH4 and N2O emission trends from field burning of agriculture residues (Gg) 

Chapter 7: Land Use, Land Use Change and Forestry [CRF sector 5]
In the following, updated tables concerning the LULUCF sector are reported.

Some minor errors have been detected and corrected between the first and the final submission of GHG data for 2006.

Only tables that have been modified are showed.
7.1 Overview of sector

	GREENHOUSE GAS SOURCE AND SINK CATEGORIES
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	
	(Gg)

	CO2
	-79,914
	-101,255
	-97,397
	-82,603
	-98,217
	-103,317
	-106,130
	-99,420
	-96,259
	-103,799
	-97,793
	-110,217
	-114,369
	-111,413
	-105,920.21

	A. Forest Land
	-58,946
	-80,523
	-76,873
	-62,446
	-78,767
	-84,074
	-86,958
	-80,006
	-77,895
	-85,596
	-79,538
	-88,114
	-94,591
	-84,697
	-92,600.16

	B. Cropland
	-22,248
	-22,249
	-22,007
	-21,436
	-20,731
	-20,523
	-20,151
	-20,694
	-19,644
	-19,484
	-19,536
	-20,941
	-20,799
	-20,552
	-14,600.34

	C. Grassland
	0
	-1,011
	-1,048
	0
	0
	0
	-1,593
	0
	0
	0
	0
	-3,721
	-1,538
	-8,713
	0

	D. Wetlands
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	E. Settlements 
	1,280
	2,527
	2,531
	1,280
	1,280
	1,280
	2,572
	1,280
	1,280
	1,280
	1,280
	2,559
	2,560
	2,550
	1,280.29

	F. Other Land
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	G. Other 
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	CH4
	6.80
	1.74
	2.88
	7.18
	2.90
	1.30
	1.06
	3.53
	4.11
	2.02
	4.14
	2.63
	1.47
	3.09
	1.65

	A. Forest Land
	6.80
	1.74
	2.88
	7.18
	2.90
	1.30
	1.06
	3.53
	4.11
	2.02
	4.14
	2.63
	1.47
	3.09
	1.65

	B. Cropland
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	C. Grassland
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	D. Wetlands
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	E. Settlements 
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	F. Other Land
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	G. Other 
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	N2O
	0.16
	0.01
	0.02
	0.18
	0.34
	0.27
	0.01
	0.09
	0.55
	0.75
	0.74
	0.02
	0.01
	0.02
	2.51

	A. Forest Land
	0.05
	0.01
	0.02
	0.05
	0.02
	0.01
	0.01
	0.02
	0.03
	0.01
	0.03
	0.02
	0.01
	0.02
	0.01

	B. Cropland
	0.11
	0.00
	0
	0.13
	0.32
	0.26
	0
	0.07
	0.52
	0.73
	0.71
	0
	0
	0
	2.50

	C. Grassland
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	D. Wetlands
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	E. Settlements 
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	F. Other Land
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	G. Other 
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Land Use, Land-Use Change and Forestry (Gg CO2 equivalent)
	-79,721.59
	-101,215.23
	-97,330.76
	-82,396.73
	-98,050.09
	-103,206.42
	-106,105.31
	-99,317.92
	-96,003.71
	-103,525.18
	-97,476.45
	-110,156.09
	-114,334.99
	-111,340.95
	-105,107.49


Table 7.1 Trend in greenhouse gas emissions from the LULUCF sector 1990-2004 

7.2 Forest Land (5A)

	
	gas
	categories
	

	5.A.1
	CO2
	Forest land remaining forest land
	key (L, T)

	5.A.2
	CO2
	Land converted to forest land
	key (L,T)

	5.B.1
	CO2
	Cropland remaining cropland
	key (L, T)

	5.B.2
	CO2
	Land converted to cropland
	key (L, T)

	5.C
	CO2
	Grassland
	Non-key

	5.D
	CO2
	Wetlands
	Non-key

	5.E
	CO2
	Settlements
	Non-key

	5.E
	CO2
	Land converted to Settlements
	key (T2)

	5.A.1
	CH4
	Forest land remaining forest land
	Non-key

	5.A.1
	N2O
	Forest land remaining forest land
	Non-key

	5.B.2
	N2O
	Land converted to cropland
	key (T2)


Table 7.2 Key categories identification in LULUCF sector 
Land converted in Forest Land

	
	Carbon stock change in living biomass
	Net C stock change in dead organic matter
	Net C stock change in soils

	
	Increase 
	Decrease
	Net change
	
	

	year
	Gg C

	1990
	293.53
	-804.52
	-510.99
	17.89
	3572.26

	1991
	294.41
	-636.72
	-342.31
	23.13
	3596.52

	1992
	295.07
	-674.16
	-379.09
	22.11
	3616.65

	1993
	295.57
	-788.90
	-493.33
	19.59
	3619.84

	1994
	295.81
	-668.70
	-372.88
	22.46
	3639.62

	1995
	296.00
	-636.76
	-340.76
	22.83
	3665.33

	1996
	296.26
	-619.37
	-323.11
	23.63
	3692.19

	1997
	296.30
	-675.90
	-379.59
	21.85
	3711.72

	1998
	296.15
	-691.80
	-395.65
	21.26
	3727.70

	1999
	296.27
	-644.85
	-348.58
	23.03
	3751.09

	2000
	296.43
	-690.40
	-393.97
	21.74
	3767.26

	2001
	296.42
	-635.75
	-339.33
	23.12
	3791.42

	2002
	296.36
	-595.63
	-299.27
	24.16
	3820.96

	2003
	296.37
	-670.18
	-373.81
	21.97
	3841.25

	2004
	296.36
	-621.85
	-325.49
	23.35
	3868.31


 Table 7.10 Carbon stock changes in land converting to forest land 
Chapter 8: WASTE [CRF sector 6]

8.1 Overview of sector

In the following, updated tables concerning the Waste sector are reported.

Figures between the first and the final submission of GHG data for 2006 have been updated, as a consequence of updating of the time series of sludge disposed of in landfills, and of the value of methane density, recalculated on the basis of standard conditions.

Only tables that have been modified are showed.

Consequently, in the waste sector some changes occurred: the share of GHG emissions in the national greenhouse total is presently 3.19% (and was 3.28% in the base year 1990).

The trends in greenhouse gas emissions from the waste sector are summarised in Table 8.1: differences with the same table reported in the NIR regard only the methane emissions from solid waste disposal on land time series.

	GAS/SUBSOURCE
	1990
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	CO2 (Gg)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	6C.  Waste incineration
	496.36
	475.09
	464.03
	507.76
	504.42
	393.47
	201.57
	222.26
	244.97
	215.76
	210.57

	CH4 (Gg)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	6A.  Solid waste disposal on land
	633.22
	750.99
	761.10
	772.11
	762.66
	765.05
	801.41
	793.59
	765.15
	733.34
	689.81

	6B.  Wastewater handling
	93.74
	104.46
	105.49
	106.97
	107.47
	107.74
	108.66
	109.77
	110.23
	109.57
	110.11

	6C.  Waste incineration
	7.65
	12.91
	10.89
	13.24
	11.76
	14.38
	11.93
	12.98
	12.59
	12.85
	16.20

	6D.  Other (compost production)
	0.01
	0.02
	0.02
	0.05
	0.06
	0.08
	0.10
	0.12
	0.16
	0.18
	0.18

	N2O (Gg)
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	6B.  Wastewater handling
	3.37
	3.39
	3.40
	3.41
	3.40
	3.41
	3.41
	3.41
	3.42
	3.42
	3.44

	6C.  Waste incineration
	0.28
	0.42
	0.36
	0.43
	0.39
	0.45
	0.36
	0.39
	0.38
	0.38
	0.47


Table 8.1 Trend in greenhouse gas emissions from the waste sector 1990 – 2004 (Gg)

In the following box, key and non-key sources of the waste sector are presented based on level, trend or both. Methane emissions from landfills result as a key source at level assessment calculated with Tier 1 and Tier 2, whereas at trend assessment taking into account uncertainty.

Key-source identification in the waste sector with the IPCC Tier 1 and Tier 2 approaches

6A
CH4
Emissions from solid waste disposal sites
Key (L, T2)

6B
CH4
Emissions from wastewater handling
Key (L2, T2)

6B
N2O
Emissions from wastewater handling (excluding LULUCF)
Key (T2)

6C
CO2
Emissions from waste incineration
Non-key

6C
CH4
Emissions from waste incineration
Non-key

6C
N2O
Emissions from waste incineration
Non-key

6D
CH4
Emissions from other waste (compost production)
Non-key
8.2 Solid waste disposal on land (6A)

8.2.1. Source category description

The share of CH4 emissions from landfills in the national methane total is presently 36% (and was 31.8% in the base year 1990).

Table 8.3, summarizing the different waste composition by weight assigned to each slot (1950 – 1970; 1971 – 1990; 1991 – 2004), has been modified due to the recalculation of sludge landfilled, that have been influenced the waste composition.

	Waste composition landfilled by weight (KgRSUi 100Kg-1wet RSU)
	1950 - 1970
	1971 - 1990
	1991 - 2004

	Rapidly biodegradable
	36.9%
	45.4%
	36.1%

	Moderately biodegradable
	3.6%
	3.7%
	3.9%

	Slowly biodegradable
	29.7%
	19.6%
	30.6%

	Non biodegradable
	29.8%
	31.3%
	29.5%

	
	100.0%
	100.0%
	100.0%


Table 8.3 Waste composition by weight for Rapidly, Moderately and Slowly biodegradable fractions

Methane generation potential values (L0) have been modified both for sludge recalculation and for the different value used for the CH4 density.

	L0 (m3CH4 tRSU-1)
	1950 - 1970
	1971 - 1990
	1991 - 2004

	Rapidly biodegradable
	 
	 
	 

	 - Managed landfill
	90.5
	85.1
	81.6

	 - Unmanaged landfill
	54.3
	51.1
	48.9

	Moderately biodegradable
	 
	 
	 

	 - Managed landfill
	118.2
	118.2
	118.2

	 - Unmanaged landfill
	70.9
	70.9
	70.9

	Slowly biodegradable
	
	
	

	 - Managed landfill
	224.1
	224.1
	205.9

	 - Unmanaged landfill
	134.5
	134.5
	123.5


Table 8.6 Methane generation potential values by waste composition and landfill typology
The other tables that have been modified are Table 8.8 (row Sewage Sludge landfilled), as well as Tables 8.9, 8.10 and the Figure 8.1.

	3. ACTIVITY DATA
	1990
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	MSW Production (Gg)
	22,231
	25,780
	25,960
	26,605
	26,847
	28,364
	28,959
	29,409
	29,864
	30,034
	31,150

	MSW Landfilled (%)
	91.1 
	85.5 
	83.3 
	80.0 
	77.4 
	76.7 
	75.7 
	68.0 
	63.1 
	59.9 
	57.0 

	    - in managed landfills
	62.1 
	70.6 
	72.1 
	73.0 
	73.9 
	74.8 
	75.7 
	68.0 
	63.1 
	59.9 
	57.0 

	Sewage Sludge Landfilled (Gg)
	2,764
	3,170
	3,194
	3,022
	3,117
	3,194
	3,170
	3,194
	3,022
	3,117
	3,239

	Total MSW to landfills (Gg)
	23,023
	25,214
	24,818
	24,298
	23,885
	24,939
	25,087
	23,197
	21,870
	21,113
	20,981


Table 8.8 Activity Data Solid Waste Disposal on Land, 1990 – 2004 (Gg)

	EMISSIONS
	1990
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Managed Landfills
	
	
	
	
	
	
	
	
	
	
	

	Methane produced (Gg)
	575.1
	770.9
	803.2
	839.5
	877.5
	916.0
	966.1
	1013.3
	1027.6
	1029.7
	1030.7

	Methane recovered (Gg)
	108.9
	144.1
	151.4
	160.2
	191.4
	209.0
	203.4
	245.2
	281.6
	311.9
	355.8

	Methane recovered (%)
	18.9
	18.7
	18.9
	19.1
	21.8
	22.8
	21.1
	24.2
	27.4
	30.3
	34.5

	CH4 net emissions (Gg)
	414.2
	556.7
	578.9
	603.4
	609.5
	628.0
	677.5
	682.3
	662.7
	637.6
	599.6

	NMVOC net emissions (Gg)
	5.5
	7.3
	7.6
	7.9
	8.0
	8.3
	8.9
	9.0
	8.7
	8.4
	7.9

	Unmanaged Landfills
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Methane produced (Gg)
	222.0
	196.8
	184.6
	170.9
	155.2
	138.8
	125.6
	112.7
	103.8
	97.0
	91.4

	Methane recovered (Gg)
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	CH4 net emissions (Gg)
	219.1
	194.3
	182.2
	168.7
	153.2
	137.0
	123.9
	111.2
	102.5
	95.8
	90.2

	NMVOC net emissions (Gg)
	2.9
	2.6
	2.4
	2.2
	2.0
	1.8
	1.6
	1.5
	1.3
	1.3
	1.2


Table 8.9 Methane produced, recovered and CH4 and NMVOC net emissions, 1990 – 2004 (Gg)

	4. 
	1990
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003

	Managed Landfills
	
	
	
	
	
	
	
	
	
	

	Methane produced
	30.2%
	22.7%
	22.9%
	23.9%
	25.3%
	25.8%
	28.4%
	33.9%
	37.0%
	39.3%

	Methane recovered 
	345.8%
	-13.2%
	-11.4%
	-8.9%
	5.9%
	12.6%
	6.8%
	27.3%
	23.8%
	29.5%

	CH4 net emissions
	242.5%
	-29.3%
	-27.9%
	-26.5%
	-15.5%
	-10.5%
	-16.8%
	-4.9%
	-9.6%
	-7.1%

	NMVOC net emissions
	11.7%
	35.6%
	35.1%
	35.4%
	32.1%
	30.3%
	35.7%
	36.1%
	42.7%
	44.1%

	Unmanaged Landfills
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Methane produced
	79.6%
	82.5%
	91.6%
	106.9%
	128.9%
	154.3%
	198.9%
	248.8%
	317.6%
	407.4%

	Methane recovered
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	CH4 net emissions
	79.6%
	82.5%
	91.6%
	106.9%
	128.9%
	154.3%
	198.9%
	248.8%
	317.6%
	407.4%

	NMVOC net emissions
	79.6%
	82.5%
	91.6%
	106.9%
	128.9%
	154.3%
	198.9%
	248.8%
	317.6%
	407.4%


Table 8.10 Differences in percentages between time series reported in the updated time series and 2005 submission
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        Figure 8.1 Methane recovery distinguished in flared amount and energy purposes
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