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PREFACE

Estonian National Inventory Report under the UNFCCC contains the following parts:

Part I. Description of the greenhouse gas emission inventory according to the UNFCCC new reporting guidelines (FCCC/SBSTA/2002/L.5/Add.1) containing description of the organisation of the national greenhouse gas inventory, IPCC and other methods applied in calculation of the year 2004 emissions and exemptions to the previous inventories. A summarising table of the emissions data for the years 1990-2004 is included as well as description of the current emission trends.

Part II. CRF (Common Reporting Format) data tables of Estonian updated greenhouse gas emission inventories for the years 1990-2004.

Methodological improvements in accordance with the Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories and the Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories, and according to the recommendations by the Expert Review Teams from 03.11.2005, have been implemented in the present inventory as far it was possible.
As since May 2004 Estonia is the Member of EU and all regularities were harmonized with consequent EU regularities default EFs for Western Europe countries have been selected according to the recommendation of the previous (2004) ERT.

The contact in the Ministry of Environment is Ms. Karin Radiko (Karin.Radiko@ekm.envir.ee).
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EXECUTIVE SUMMARY
Estonia signed the Framework Convention on Climate Change at the United Nations Conference on Environment and Development held in Rio de Janeiro in June 1992. In 1994 Estonia ratified the UN FCCC and in 2002, the Kyoto Protocol. Under the Protocol Estonia is obliged to reduce during the period 2008-1012 the emissions of air polluting greenhouse gases from its territory by 8% as compared with the 1990 level. A National Programme for the Reduction of Greenhouse Gas Emissions was compiled taking into consideration the Kyoto Protocol and the European Council Decision 93/389/EC from 24 June 1993 on the monitoring of greenhouse gas emissions in the EU (EÜT L 167, 09/07/1993 p 0031-0033). On 30 April 2004 the Estonian Government approved the National Programme for the Reduction of Greenhouse Gas Emissions for the years 2003-2012.

This report presents the national inventory of greenhouse gas (GHG) emissions and removals from 1990 to 2004. The components covered are carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O). Data on F-gases – hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SF6) – are not provided. Thus emissions of this kind were not estimated, though a data collection system is currently under development. Estimates of the emission data for nitrogen oxides (NOx), carbon monoxide (CO), non-methane volatile organic compounds (NMVOCs) and sulphur dioxide (SO2) were also included in inventory data. 

The report and associated Common Reporting Format (CRF) tables were prepared in accordance with the UNFCCC reporting Guidelines on Annual Inventories. The methodology used in calculations of emissions is harmonised with the Guidelines for National Greenhouse Gas Inventories and those of Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories published by the Intergovernmental Panel of Climate Change (IPCC). The methodology is described in detail in the Estonia’s Third National Communication (2001) and Estonia`s Fourth National Communication (2006).

In this submission, which reports carbon stock changes and greenhouse gas emissions from LULUCF that occurred in 2004, Estonia has used the new UNFCCC reporting guidelines on annual inventories (FCCC/SBSTA/2004/8) and GPG LULUCF (IPCC 2003) for the first time. The earlier period (1990–2003) has been reported by using previous version of CRF tables (corresponding to 3/CP.5) and methods (IPCC 1997). The whole LULUCF-sector reporting is under ongoing development and will be more complete in forthcoming submissions.
The main sources of data were the Statistical Yearbooks and other publications issued by the Statistical Office of Estonia. Unfortunately the availability and reliability of data from different sectors differs, especially for the first years of independence regained in 1991. During the last 10 years Estonia has made great efforts in all directions, including in order increasing the reliability of statistical data. The quality of data on the emissions for different years and sectors is variable. It is not possible to quantify the margin of error, and the estimates are mainly expert estimates. By the expert estimates in the energy sector the reliability of statistical data on fuel consumption is (10%. In the transport and landfills and waste sectors it is somewhat higher, exceeding (15%, and in the LUCF even somewhat higher.

The Institute of Ecology at Tallinn University and Tallinn Technical University, in conjunction with the Ministry of the Environment, co-ordinated the preparation of the national inventory of emissions and removals of GHGs. The active contribution of the Tartu University and Estonian University of Life Sciences should also be mentioned. 

In 2004 the total emission of GHGs, measured as CO2-equivalents, was 13 005 Gg, without CO2 from LUCF 21 021 Gg. From 1990 to 2004 the emissions decreased by 50.7%. This drastic decrease was mainly caused by the transition from planned economy to market economy and successful implementation of necessary reforms. Table 1 shows the trends in the total emissions during the period 1990–2004.

In 2004, the most important GHG in Estonia was carbon dioxide (CO2), contributing 90 per cent to total national GHG emissions expressed in CO2 equivalent, followed by methane (CH4), 8.2 per cent, and nitrous oxide (N2O), 1.7 per cent.  Emissions of hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SF6) have not been estimated.  The Energy sector accounted for 91.9 per cent of total GHG emissions, followed by Agriculture and Waste (2.6 per cent each) and Industrial Processes (1.9 per cent).  
Over the period 1990–2004, emissions from the Energy sector decreased by 50.2 per cent, emissions from the Industrial Processes and Waste sectors decreased by 35 per cent and 28.7 per cent, respectively, and reductions of 68.9 per cent occurred in emissions from the Agriculture sector. Reported net CO2 removals in the Land-use Change and Forestry (LUCF) sector increased by 21.2 per cent between 1990 and 2004.

In Estonia much attention is paid in all levels of education and media to informing people about problems connected with GHG emissions. There are special curricula for all levels of learning. As the compilers of the National Communication are working at universities, they were directly involved in the teaching process and they gave lectures and information through all media channels.

On 30th of April 2004 Estonian Government approved the National Program for reduction of Greenhouse Gas Emissions for years 2003-2012.


Table 1. Emissions and removals of greenhouse gases for the years 1990–2004

	GHG EMISSIONS
	Base year
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	
	CO2 equivalent (Gg)

	Net CO2 emissions/
removals
	31 787
	31 787
	28 752
	18 325
	10 858
	13 773
	11 533
	10 657
	11 118
	9 795
	8 664
	8 484
	7 685
	8 748
	10 389
	10 915

	CO2 emissions
 (without LUCF)
	38 107
	38 107
	35 915
	26 142
	20 553
	21 378
	19 315
	20 264
	20 225
	18 318
	16 771
	16 849
	17 103
	17 312
	19 106
	18 931

	CH4
	3 467
	3 467
	3 351
	2 846
	2 033
	2 275
	2 221
	2 189
	2 199
	2 036
	1 939
	1 979
	1 770
	1 672
	1 727
	1 726

	N2O
	1 069
	1 069
	1 047
	861
	570
	515
	449
	425
	461
	467
	395
	450
	400
	350
	349
	364

	HFCs
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE

	PFCs
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE

	SF6
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE

	Total (with net CO2 missions/removals)
	36 323
	36 323
	33 150
	22 033
	13 461
	16 564
	14 203
	13 270
	13 778
	12 299
	10 998
	10 913
	9 856
	10 770
	12 465
	13 005

	Total (without 
CO2 from LUCF)
	42 643
	42 643
	40 313
	29 849
	23 157
	24 168
	21 985
	22 877
	22 884
	20 821
	19 105
	19 278
	19 273
	19 333
	21 183
	21 021

	

	

	GHG SOURCE AND SINK  CATEGORIES
	Base year
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	
	CO2 equivalent (Gg)

	1.  Energy
	38 829
	38 829
	36 606
	26 735
	20 958
	21 874
	19 891
	20 948
	20 873
	18 717
	17 155
	17 308
	17 590
	17 734
	19 645
	19 320

	2.  Industrial 
Processes
	614
	614
	615
	313
	193
	215
	221
	207
	226
	368
	347
	354
	356
	340
	276
	399

	3.  Solvent and 
Other Product Use
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE
	NE

	4.  Agriculture
	2 440
	2 440
	2 328
	2 050
	1 480
	1 358
	1 117
	909
	921
	911
	775
	808
	769
	702
	732
	758

	5.  Land-Use 
Change and Forestry
	-6 317
	-6 317
	-7 160
	-7 814
	-9 693
	-7 603
	-7 782
	-9 607
	-9 107
	-8 522
	-8 107
	-8 365
	-9 417
	-8 564
	-8 717
	-8 015

	6.  Waste
	757
	757
	762
	749
	523
	720
	755
	813
	865
	826
	829
	808
	559
	557
	528
	543


CHAPTER 1. INTRODUCTION
1.1. Background and institutional arrangement

Estonia signed the Framework Convention on Climate Change at the United Nations Conference on Environment and Development held in Rio de Janeiro in June 1992. In 1994 Estonia ratified the UN FCCC and in 2002, the Kyoto Protocol. In response to UNFCCC requirements Estonia has prepared the present emission National Inventory Report.

In 1994 an Interministerial Committee of Climate Change was created at the Estonian Government. The Chairman of this Committee is the Minister of the Environment and members are from key ministries, scientists as well as representatives of NGOs. This Committee deals with the problems connected with the implementation of UN FCCC, organises monitoring of emissions of GHG, national communications etc. 

The Ministry of the Environment organises the practical providing of GHG inventories. Financial resources for this purpose are planned in the State Budget. Practical work has been done on the basis of contracts. The Institute of Ecology at Tallinn University is responsible for the inventories and National Communications under contract to the Ministry of Environment in Estonia. The Institute of Ecology informs regularly the Ministry of the Environment as well as the Interministerial Committee about advances and problems.

The committee consisted of representatives from ministries, agencies and research institutes.

This report presents the national inventory of greenhouse gas (GHG) emissions and removals from 1990 to 2004. The components covered are carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O). Data on F-gases – hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SF6) – were not provided. Thus emissions of that kind were not estimated, though a data collection system is currently under development. Estimates of the emission data for nitrogen oxides (NOx), carbon monoxide (CO), non-methane volatile organic compounds (NMVOCs) and sulphur dioxide (SO2) were also included in the inventory data. 

1.2. Brief description of the process of inventory preparation

The current inventory report is in practise compiled by team of researches from the Institute of Ecology at Tallinn University and Tallinn Technical  University. Eight specialists were involved in this work. Most of them have long experience since 1993 when a new project, Estonian Country Study, was initiated within the U.S. Country Studies Program. The project was of great help to Estonian specialists in starting with the work to compile the GHG inventory, to find contemporary trends in the investigation of the impact of climate change on Estonian ecosystems and economy and to formulate national strategies for Estonia for addressing global climate change.  

Methodological improvements in accordance with the Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories and the Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories, and according to the recommendations by the Expert Review Teams, have been implemented in the present inventory as far as possible and will be implemented in their entirety as soon as possible.

The estimation of GHG emissions in Estonia is based almost entirely on Intergovernmental Panel on Climate Change (IPCC) tier 1 methods and default emission factors (EFs).  However, country-specific data are applied in the case of oil shale combustion, which is Estonia’s principal source of emissions, accounting for approximately two-thirds of the total in 2004.
In deriving emissions/removals estimates for LULUCF IPCC Good Practice Guidance for Land Use, Land-use Change and Forestry (LULUCF) (hereinafter referred to as the IPCC good practice guidance for LULUCF) and the requirements of decision 13/CP.9 were accounted.
1.3. Database information and methodologies

More detailed description of the methodologies and activity data sources is presented in the “Estonia`s fourth National Communication” which is also available in the UNFCCC website. Main data sources used in current inventory are given in Table 1.1.

Table 1.1. Methodology, activity data and emission factor sources used

	IPCC category
	Methodology (1)
	Emission factor (1) 
	Activity data

	1. Energy
	Revised 1996 IPCC methodology
	Revised 1996 IPCC methodology
	Energy balances provided by the Statistical Office of Estonia

	A. Fuel Combustion
	D (T1)
	D (T1)
	Energy balances

	B. Fugitive Emissions
	D (T1)
	D (T1),

 CS for CH4 emissions from oil shale mining
	Statistical Year Book

	2. Industrial Processes
	Revised 1996 IPCC methodology
	Revised 1996 IPCC methodology
	Statistical Year Book

	A. Mineral Products
	Not indicated
	Not indicated
	

	4. Agriculture
	Revised 1996 IPCC methodology
	Revised 1996 IPCC methodology
	Statistical Year Book, Estonia

	A. Enteric Fermentation
	D (T1)
	D (T1)
	Statistical Year Book, Estonia

	B. Manure Management
	D (T1)
	D (T1)
	Statistical Year Book, Estonia

	D. Agricultural Soils
	Not indicated
	Not indicated
	Statistical Year Book

	5. LUCF
	Revised 1996 IPCC methodology

IPCC good practice guidance for LULUCF
	Revised 1996 IPCC methodology
	Forest Year Book

	A. Changes in Forest and Other Woody Biomass Stocks
	IPCC 1994, D (T1) IPCC 1996
	IPCC 1994, D (T1) IPCC 1996
	Forest Year Book

	B. Forest and Grassland Conversion
	CS
	CS
	Estonian Forest Inventory Centre

	C. Abandonment of Managed Lands
	D
	D
	Estonian Forest Inventory Centre

	D. CO2 Emissions and Removals from Soil
	D
	D
	Forest Year Book

	6. Waste
	Revised 1996 IPCC methodology
	Revised 1996 IPCC methodology
	Statistical Year Book, Estonia

	A. Solid Waste Disposal on Land
	D (T1)
	D (T1)
	Statistical Year Book

	B. Wastewater Handling
	D (T1)
	D (T1)
	


(1) Notation keys: D (IPCC default), T1 (IPCC Tier 1), CS (Country Specific).

As a key sources the emission sources which have a significant influence on the total inventory in terms of the absolute level of 2003 emissions and their trends since 1990 have selected. As suggested in the Good Practice Guidance the analysis are carried out without considering LUCF. For that Tier 1 method was used (Table 1.2).

Table 1.2. Key sources in 2004 (Tier 1) 

	Key Source
	Gas
	1990 
Gg CO2-eq
	2004
Gg CO2-eq
	Level 
assessment
	Cumulative 
total

	Stationary combustion - oilshale
	CO2
	25018,6
	14224,6
	0,67
	0,67

	Mobile combustion - road vehicles 
	CO2
	1769,4
	1845,6
	0,09
	0,75

	Stationary combustion - gas
	CO2
	2895,9
	1413,5
	0,07
	0,82

	Stationary combustion - oil
	CO2
	6905,8
	882,4
	0,04
	0,86

	Solid waste disposal sites
	CH4
	1416,0
	497,2
	0,02
	0,88

	Enteric fermentation in domestic livestock
	CH4
	1092,4
	398,5
	0,02
	0,92

	Fugitive emissions:  oil & gas operations
	CH4
	793,2
	390,9
	0,02
	0,90

	Cement production
	CO2
	467,6
	372,4
	0,02
	0,94

	Agricultural Soils
	N2O
	951,8
	277,6
	0,01
	0,98

	Fugitive emissions:  coal mining & handling 
	CH4
	407,7
	236,4
	0,01
	0,95

	Mobile combustion - Other Transport
	CO2
	192,7
	151,2
	0,01
	0,96

	Mobile combustion - Railways
	CO2
	23,2
	120,6
	0,01
	0,96

	Fuel Combustion
	N2O
	86,7
	117,0
	0,01
	0,99

	Manure Management
	CH4
	371,9
	76,4
	0,00
	0,97

	Fuel Combustion
	CH4
	0,0
	42,5
	0,00
	0,98

	Waste-water handling
	N2O
	46,5
	37,2
	0,00
	0,99

	Lime Production
	CO2
	146,2
	26,7
	0,00
	0,97

	Mobile combustion - Navigation
	CO2
	604,9
	25,9
	0,00
	0,96

	Waste-water handling
	CH4
	191,8
	8,8
	0,00
	0,92

	Manure Management
	N2O
	24,4
	5,4
	0,00
	0,99

	Mobile combustion - Civil Aviation
	CO2
	102,8
	1,5
	0,00
	0,96


Table 1.3. Key source categories by trend (Tier 1)

	Key Source
	Gas
	1990 
Gg CO2-eq
	2004
Gg CO2-eq
	Trend
assessment
	Contribution 
on to Trend
	Cumulative
total

	Stationary combustion - oil
	CO2
	6905,8
	882,4
	0,24
	0,24
	0,50

	Stationary combustion - oilshale
	CO2
	25018,6
	14224,6
	0,16
	0,16
	0,16

	Mobile combustion - road vehicles 
	CO2
	1769,4
	1845,6
	0,09
	0,09
	0,25

	Mobile combustion - Navigation
	CO2
	604,9
	25,9
	0,03
	0,03
	0,59

	Solid waste disposal sites
	CH4
	1416,0
	497,2
	0,02
	0,02
	0,52

	Agricultural Soils
	N2O
	951,8
	277,6
	0,02
	0,02
	0,63

	Enteric fermentation in domestic livestock
	CH4
	1092,4
	398,5
	0,01
	0,01
	0,53

	Cement production
	CO2
	467,6
	372,4
	0,01
	0,01
	0,55

	Manure Management
	CH4
	371,9
	76,4
	0,01
	0,01
	0,61

	Mobile combustion - Railways
	CO2
	23,2
	120,6
	0,01
	0,01
	0,56

	Waste-water handling
	CH4
	191,8
	8,8
	0,01
	0,01
	0,54

	Fuel Combustion
	N2O
	86,7
	117,0
	0,01
	0,01
	0,64

	Mobile combustion - Other Transport
	CO2
	192,7
	151,2
	0,01
	0,01
	0,60

	Mobile combustion - Civil Aviation
	CO2
	102,8
	1,5
	0,00
	0,00
	0,57

	Lime Production
	CO2
	146,2
	26,7
	0,00
	0,00
	0,60

	Fuel Combustion
	CH4
	0,0
	42,5
	0,00
	0,00
	0,64

	Stationary combustion - gas
	CO2
	2895,9
	1413,5
	0,00
	0,00
	0,25

	Fugitive emissions:  coal mining & handling 
	CH4
	407,7
	236,4
	0,00
	0,00
	0,55

	Waste-water handling
	N2O
	46,5
	37,2
	0,00
	0,00
	0,65

	Manure Management
	N2O
	24,4
	5,4
	0,00
	0,00
	0,64

	Fugitive emissions:  oil & gas operations
	CH4
	793,2
	390,9
	0,00
	0,00
	0,52


The main sources of data are the Statistical Yearbooks and other publications issued by the Statistical Office of Estonia. The availability and reliability of data from different sectors differs, especially for the first years of regained independence from 1991 onward. It is practically not possible to revise estimates for 1990 because at that time absolutely different system of the statistic was practizised.   Emissions for the base year are not overestimated but are most probably underestimated. In 1990 in Estonia were a huge amount of Soviet troops and in the inventory were not included emissions from military sources. 

During the last 10 years Estonia has made great efforts in all directions, including those aimed at increasing the reliability of statistical data. The quality of data on the emissions for different years and sectors is variable. It is not possible to quantify the margin of error and the estimates are mainly expert assessments. By the expert estimates, and quantifications uncertainties based on the methods given by the IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories (hereinafter referred to as the IPCC good practice guidance) in the energy sector the reliability of statistical data on fuel consumption is (10%. In the transport and landfills and waste sectors it is somewhat higher, exceeding (15%. In the LULUCF the reliability is even somewhat higher.

General (Tier 1) Quality Control (QC) procedures were applied to all categories as following:

- Activity data were compiled and gross-checked.

- The default factors were used.

- All units were checked

For estimating the emissions of GHG and sinks, as well as the uncertainties associated with them, the IPCC top-down method according to the IPCC Guidelines (IPCC Greenhouse Gas Inventory Reporting Instructions: Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories, Volumes I, II and III, 1997) was used. 

The Estonian inventory also includes carbon monoxide (CO), nitrogen oxides (NOx), non-methane volatile organic compounds (NMVOCs) and sulphur oxides (SO2). Sulphur gases – primarily SO2 – are believed to contribute negatively to the greenhouse effect.

Estonia has prepared already four climate reports. The Fourth National Communication covers the GHG inventories of the years 1990 to 2004 including also the years for which inventories have been reported earlier and have been recalculated in 2002. The purpose of all recalculations was to improve the accuracy and completeness. Now, the inventory of all years up to 2004 is estimated using the same methodology, adjusted statistical data and emission factors.

The general trends in the emissions and sinks are obvious. In 2004 the net emission in GWP units was only 22% of that in 1990 and the decreasing trend is continuing. The sink comprises from total emissions in CO2 equivalents about 30%. The favourable trends are mainly due to the restructuring of economy but also political measures.
Due to the sparse population and specificity of land-use structure (ca 50% of the territory is covered by forest, 21% by wetlands, there are more than 1500 small lakes, the proportion of abandoned lands is growing) the sink of GHG by Estonian nature is great. Presently we can consider only the CO2 sink by forest, which compensates for about 30% of the emissions. In reality the sink is much greater being roughly comparable with total emission. Research demonstrates that during the second half of the 20th century Estonian peatlands were strongly influenced by drainage for agricultural, forestry and peat industry purposes. The ongoing restoration projects are directed toward increasing peat increment and thus also the accumulation of GHG, which may be about 3.37 t ha–1 yr–1. Large areas previously used for agricultural purposes are now abandoned and covered by bushes and forest. Soil and vegetative cover provide a potential sink for carbon emissions. Today we have not enough trustful data to calculate the changes in the accumulation of GHG for those areas.

Thanks to long traditions of developing natural sciences and the relatively small territory, all natural components are well investigated and mapped in Estonia. The existing large-scale topographical, geological, geomorphological, hydrological, soil, vegetation and landscape maps together with long-term meteorological and hydrological observation data make it possible to evaluate on high confidence level whatever part of the territory. Developing incremental scenarios is the simplest possibility of obtaining climate change scenarios. They provide a wide range of potential regional climate changes and help to identify sensitivities to changes in temperature and precipitation. Increases in temperature (+2ºC, +4ºC, +6ºC) have been combined with no change, and with ±10% and ±20% changes in precipitation. As a result, 3 ( 5 = 15 incremental climate change scenarios were developed. 

 CHAPTER 2. ENERGY (CRF sector 1)
2.1. Overview of sector

Dominating part of primary energy utilised in Estonia is of domestic origin. Imported fuels (natural gas, fuel oils, coal, motor fuels, Russian oil shale and liquid gas) made up in fuels utilised in 2004 only 35%. The share of renewable energy sources reached 10.7%, wood fuels formed main part of it, the part of other sources remained on the level of 0.1%. From the energy of primary fuels (216.9 PJ) 47% was used for the electricity production, 21% for heat production, 14% for the production of secondary fuels, 4% as raw material in industry and 16% for immediate final 12 consumption (the rest of energy used for final consumption was converted energy)
.
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Figure 2.1. Development of Total Primary Energy Supply in Estonia, 1990 – 2004.

The development of primary energy supply in Estonia is presented in Figure 2.1. The structure of primary energy supply in 1990 and 2004 accordingly is presented in Figure 2.2. 

	1990


	2004
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Figure 2.2. Structure of primary energy supply in Estonia in 1990 and 2004.
Analysing the structure of primary energy supply in 2004 we can see that the share of oil shale has risen from 55% in 1990 up to 61% in 2004. The shares of other local fuels – wood and peat – have significantly increased, accounting for 3% and 10.7% respectively. Local energy resources therefore covered together 75% of the primary energy consumption. From among imported fuels, the share of coal has continued to decline (to 0.2%). The share of oil products has fallen drasticly from 28% up to 13%. That of natural gas has risen slightly from 13% to 15%.

The efficiency of primary energy utilisation (the ratio of final energy consumption to the primary energy used) is relatively low in Estonia, making 52% in 2004. This index is lower than in neighbouring countries mainly therefore, that Estonia does not have large hydro electric plants and over 90% electrical energy is produced by condensing steam power stations, efficiency of which is approximately 30%. Efficiency index of energy sector is reduced also by losses in electricity and district heating networks and by the export of converted energy (electricity, shale oil and shale coke, peat briquette, wood chips).
National goal in this field is continuous raise of the efficiency of energy sector and efficient as possible use of energy.

Renovation of oil shale power plants
The development of oil shale based power production using environmentally sound technologies is an issue of high priority in Estonia. For complying with the requirements of the Directive 2001/80/EC the owner of the largest power plants, Eesti Energia AS, has to reconstruct several units in the power plants of Narva Elektrijaamad AS (Narva Power Plants, including Eesti and Balti plants). Up to 2004, only the pulverized combustion technology of oil shale had been used in these power plants. The conventional pulverized combustion technique for burning oil shale is characterized by a low net average efficiency: 27 – 29%. This, together with the peculiarities of oil shale as a fuel, results in an extremely high specific emission of carbon dioxide per generated electricity: 1.3 – 1.4 t CO2/MWhe. The use of pulverized combustion method causes also high emission of SO2 and solid particles. All these factors have made it not acceptable to continue using this technology in mid- and long-term future.
The options for more efficient combustion measures for firing oil shale in large power plants have been under investigation for tens of years. The fluidized bed combustion technology (FBC) has been the most attractive option, also in the environmental aspect. As a result of relevant research, it was decided to start the gradual replacing of oil shale boilers of pulverized combustion with the ones utilizing the circulating fluidized bed combustion (CFBC) method. The CFBC is a variant of atmospheric circulating fluidized bed combustion, which has been in use for particularly low-grade fuels. In CFBC boilers the sulphur dioxide is better bound with the ash and therefore the SO2 emission can be reduced significantly. The higher combustion efficiency reduces fuel consumption up to 25%, which in turn means substantially lower CO2 emission as well (to 1.05-1.10 CO2/MWhe).
The first two new blocks (both 215 MW), in Narva Elektrijaamad AS, one at the Eesti and the other at the Balti Plant, adopting new CFBC boilers, were commissioned in 2004. This is Estonia’s largest environment-related investment (245 MEUR) in the protection of the atmosphere. The scope of further reconstruction of other blocks will be determined on the basis of the experience gained with the operation of the first two blocks. (Fouth .., 2005).

The energy sector is the biggest source of anthropogenic greenhouse gas emissions in Estonia. In 2004 emissions from the energy sector totalled 19320 Gg CO2 eq. That was 91% of the total greenhouse gas emissions in 2004. Compared to the base year 1990, emissions from energy sector have decreased ~50%. Most of the emissions come from fuel combustion (Figure 2.3). 

The energy sector releases three greenhouse gases, mainly CO2, and a small amount of CH4 and N2O. Indirect greenhouse gases from energy sector are nitrogen oxides (NOx), carbon monoxide (CO), non-methane volatile organic compounds (NMVOC) and sulphur dioxide (SO2).
Emissions in the energy sector are divided into emissions from fossil fuel combustion (CRF 1.A) and fugitive emissions from fuels (CRF 1.B).Emissions from the energy sector come from a variety of sources. Emissions from fuel combustion include direct and indirect greenhouse gas emissions from domestic fuel combustion including point sources, transport and other fuel combustion.
Fugitive emissions from fuels in Estonia arising mainly from shale oil production and transmission and distribution of imported oil products and natural gas. In addition, fugitive emissions from venting and flaring from shale oil refineries are calculated (Table 2.1).
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Figure 2.3. Emissions from the energy sector compared 
to the total GHG emissions in 2004.
Table 2.1. Emissions from energy sector in 1990-2004 by subcategories and gases
	 
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	1. Energy
	38827
	36606
	26735
	20958
	21874
	17161
	20948
	20871
	18717
	17155
	17308
	17570
	17734
	19645
	19320

	A. Fuel combustion
	37628
	35447
	25932
	20450
	21271
	16530
	20249
	20192
	18108
	16577
	16644
	16879
	17125
	17125
	18693

	CO2 
	37494
	35300
	25828
	20360
	21163
	16363
	20057
	19999
	17950
	16424
	16495
	16728
	16971
	15855
	18532

	CH4
	87
	101
	71
	61
	73
	124
	144
	144
	115
	112
	110
	110
	111
	115
	117

	N2O
	47
	45
	33
	29
	34
	43
	48
	50
	43
	41
	40
	42
	42
	45
	44

	B. Fugitive fuel emissions
	1200
	1159
	802
	507
	603
	631
	699
	679
	609
	577
	664
	691
	609
	655
	627

	CH4
	1200
	1159
	802
	507
	603
	631
	699
	679
	609
	577
	664
	691
	609
	655
	627
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Figure 2.4. Emissions from the Estonian energy sector in 1990-2004 (Gg CO2 eq.).

2.2. Emissions from fuel combustion (CRF 1.A)
Description

Emissions from fuel combustion comprise all domestic fuel combustion, including point sources, transport and other fuel combustion. All direct (CO2, CH4, N2O) and indirect GHGs (CO, NMVOC, SO2, NOx) are reported. Emissions from fuel combustion in the energy sector are divided into four main subcategories as follows: 

CRF 1.A 1 - Energy Industries
CRF 1.A 2 - Manufacturing industries and construction

CRF 1.A 3 - Transport

CRF 1.A 4 - Other sectors

CRF 1.A 4 a – Commercial

CRF 1.A 4 b – Residential

CRF 1.A 4 c – Agriculture/ Forestry/ Fisheries

Quantitative overview

CO2 emissions from fossil fuel combustion (18532 Gg) accounted for 91% of the energy sector’s total emissions and 87% of total greenhouse gas emissions in 2004. 

The share of CH4 emissions from fuel combustion in 2004 was about – 0.6% and is mainly from residential sector due to the incomplete combustion of wood fuels (small combustion). N2O emissions from fuel combustion are very small – only about 0.24% and came from Energy industries, transport and residential sectors.

Emissions from fuel combustion between the years 1990 and 2004 are presented in Table 2.2.
Table 2.2. Emissions from fuel combustion in Estonia in 1990-2003 (Tg CO2)
	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	1. Energy
	37.63
	35.45
	25.93
	20.45
	21.27
	19.26
	20.25
	20.19
	18.11
	16.58
	16.64
	16.88
	17.12
	18.99
	18.69

	A Fuel combustion total
	37.49
	35.30
	25.83
	20.36
	21.16
	19.09
	20.06
	20.00
	17.95
	16.42
	16.49
	16.73
	16.97
	18.83
	18.53

	CO2
1. Energy industries
	29.75
	28.66
	22.07
	17.01
	17.76
	16.36
	17.13
	16.85
	14.79
	13.48
	13.95
	13.91
	13.91
	15.85
	15.55

	CO2
2. Manufacturing Industries and Construction
	2.65
	1.90
	1.23
	0.65
	0.91
	0.63
	0.73
	0.66
	0.67
	0.66
	0.48
	0.59
	0.42
	0.42
	0.45

	CO2
3. Transport
	2.69
	3.08
	1.50
	1.71
	1.52
	1.10
	1.05
	1.21
	1.35
	1.20
	1.03
	1.92
	2.17
	2.15
	2.14

	CO2
4. Other Sectors
	2.39
	1.66
	1.03
	0.99
	0.97
	0.99
	1.15
	1.28
	1.14
	1.08
	1.04
	0.31
	0.46
	0.41
	0.39

	CH4
	0.09
	0.10
	0.07
	0.06
	0.07
	0.12
	0.14
	0.15
	0.11
	0.11
	0.11
	0.11
	0.11
	0.12
	0.12

	N2O
	0.05
	0.05
	0.03
	0.03
	0.03
	0.04
	0.05
	0.05
	0.04
	0.04
	0.04
	0.04
	0.04
	0.04
	0.04


Methods

Emissions from fuel combustion are in general calculated by using methodology of IPCC Guidelines 1996. 

The basic formula for estimating total carbon content is following:


Total Carbon Content (GgC) = ( Apparent Energy Consumption (by fuel type in TJ) x Carbon Emission Factor (by fuel type in tC/TJ) x 10-3

CO2 Emissions by Source Categories


Carbon Emissions = ( Fuel Consumption Expressed in Energy Units (TJ) for each sector x Carbon Emission Factor - Carbon Stored   x     Fraction Oxidised

Calorific Values and Emission Factors

Calorific values and emission factors of used fuels in 2004 (Energy Balance, 2005) are given in Table 2.3. 

Table 2.3. Calorific values and CEF 

	
	EF (t C/TJ)
	Source***
	Fraction of Carbon Oxidised
	NCV

average
	Unit

	Natural Gas Liquids
	17.2
	D
	0.99
	45.4
	GJ/t

	Gasoline
	18.9
	D
	0.99
	43.17
	GJ/t

	Jet Gerosene
	19.5
	D
	0.99
	42.24
	GJ/t

	Other Kerosene
	19.6
	D
	0.99
	40.88
	GJ/t

	Shale Oil
	21.1
	CS
	0.98
	39.35
	GJ/t

	Diesel Oil
	20.2
	D
	0.99
	41.07
	GJ/t

	Residuel Fuel Oil
	21.1
	D
	0.98
	39.83
	GJ/t

	Antracite
	26.8
	D
	0.98
	27.33
	GJ/t

	Oil Shale PC*
	29.1
	CS
	0.98
	8.26
	GJ/t

	Oil Shale FBC**
	27.86
	CS
	0.98
	8.26
	GJ/t

	Peat
	28.9
	D
	0.97
	9.27
	GJ/t

	Peat Briquette
	28.9
	D
	0.97
	15.85
	GJ/t

	Coke
	29.5
	D
	0.97
	28.26
	GJ/t

	Natural Gas
	15.3
	D
	0.995
	33.6
	GJ/1000 m3

	Solid Biomass
	29.9
	D
	0.98
	6.74
	GJ/m3 s


*         Oil Shale PC – pulveriside combustion of oil shale
**      Oil Shale FBC – fluidiside bed combustion of oil shale
*** D - IPCC default value; CS – country specific
Calorific values of used fuels were found from Energy Balance of Statistical Office Yearbook of Estonia 2004. CEFs of used fuels were taken from IPCC Guidelines (Greenhouse ... Workbook, Vol. 2, 1996) and CEF for oil shale and shale oil were taken from the Regulation of the Minister of Environment Methods for Determination of the Carbon Dioxide Emission into Ambient Air.
 Calorific values of some fuels are changeable. Most of all are changeable caloric values of oil shale and that of solid biomass (wood waste).

Oil Shale 

As oil shale is the main indigenous fuel of Estonia therefore its short description is given below. Estonian oil shale as fuel is characterised by high ash content (45-50%), a moderate content of moisture (11-13%) and sulphur (1.4-1.8%), a low net caloric value (8-9 MJ/kg), a high content of volatile matter in combustible part (up to 90%). The dry matter of Estonian oil shale considered to consist of three main parts: organic, sandy-clay and carbonate.

Oil shale is produced in two qualities: with the grain size of 0(25 mm and 25(125 mm. The enriched lumpy oil shale (25(125 mm) with higher calorific value is used in oil shale industry to produce oil shale oil and as fuel in cement kilns. About 77 % of the mined oil shale (grain size 0(25 mm) with lower calorific value is used as boiler fuel in large power plants. Net calorific value of oil shale is decreasing, because the best quality oil shale layers are mostly exhausted already.

From the point of view of greenhouse gas emissions it is important that during combustion of powdered oil shale CO2 has been formed not only as a burning product of organic carbon, but also as a decomposition product of ash carbonate part. Therefore the total quantity of carbon dioxide increases up to 25% in flue gases of oil shale.

Two different combustion technologies, the old pulverized combustion of oil shale (PC) and the new circulated fluidized bed combustion (CFBC) technology are used at the moment in Estonian Power Plants.
The first CFBC power unit (215 MWel) started at the Eesti Power Plant at the end of 2003. The provided tests showed that the transition at an oil shale power plant from pulverised combustion boilers to fluidised bed boilers is accompanied by several changes: the CFBC boiler CO2 discharge is merely 82-84% of that figure for pulverised combustion boilers, the carbonate decomposition rate was about 0.75 (sometimes even less), the SO2 atmospheric discharges stopped almost completely (kS=0.999), the boiler efficiency increased from 81-82% to ~90-95%, thus also decreased the fuel consumption, power production efficiency at nominal load was in the limits of 35-36%, versus 29-30% at oil shale fluidized bed combustion. 
The second CFBC power unit (215 MWel) started at Narva PP in 2004. The successful operation of new CFBC units allows continuing the construction of additional units.

A formula compiled by A. Martins for calculation of Estonian (pulverized combustion) oil shale carbon emission factor, taking in consideration the decomposition of its ash carbonate part, is as follow:


CEFoil shale (PC) = 10 x (Crt + k x (CO2)rM x 12/44( / Qri            
 (tC/TJ),

where:


Qri

- net calorific value oil shale as it burned, MJ/kg;


Crt 

- carbon content of oil shale as it burned, %;


(CO2)rM
- mineral carbon dioxide content of oil shale as it burned, %;


k
- decomposition rate of ash carbon part (k = 0.95(1.0 for pulverised (Kull, et al., 1974).
                 combustion of oil shale and 0.7-0.74) for fluidizide bed combustion) (H. Arro, et al.; 2005).

Net calorific value of oil shale is changeable, showing decrease tendency, because of the oil shale layers with best quality are mostly exhausted already. In 1990 medium net calorific value of oil shale, burned in power plants, was 8.6 MJ/kg (data from Estonian Energy).

Calculation of oil shale carbon emission factor:


CEF of oil shale (PC) = 29.1
 (tC/TJ).

Oil shale emission factor 29.1 tC/TJ is included into IPCC Guidelines (Greenhouse ... Workbook, Vol. 2, 1996).

Oil shale emission factor for CFBC combustion ():

CEF of oil shale (CFBC) = 10 (20.664 + 0.75 x 17.74 x 12/44) / 8.719 =27.86
 (tC/TJ).
In Estonia’s 2004 (2005 submission) GHG Inventory in calculations of CO2 emission from Oil Shale combustion a weighed average value of CEF was used - 28.99 tC/TJ. 

Emission Factors of non- CO2 Gases from Fuel Combustion

The CH4, N2O, CO and NMVOC emission factors used in the Estonian inventory are mainly taken from the the Revised 1996 IPCC Guidelines, but some emission factors and new data from national research.

CH4 from fuel combustion (kg/TJ)

	
	Coal
	Natural Gas
	Oil
	Wood
	Peat/ Briquette

	Energy Industries
	1
	1
	3
	30
	30

	Manufacturing
	10
	5
	2
	30
	30

	Transport
	
	
	
	
	

	Domestic Aviation
	
	
	2
	
	

	Road
	
	50
	20/5*
	
	

	Railways
	10
	
	5
	
	

	National Navigation
	10
	
	5
	
	

	Commercial
	10
	5
	10
	300
	300

	Residental
	300
	5
	10
	300
	300

	Agriculture
	
	
	
	
	

	Stationary
	300
	5
	10
	300
	300

	Mobil
	
	5
	5
	
	


*Gasoline/Diesel

Sourse: IPCC96 Default value

N2O from fuel combustion (kg/TJ)

	
	Coal
	Natural Gas
	Oil
	Wood
	Peat/ Briquette

	Energy Industries
	1.0
	0.1
	0.6
	4
	4

	Manufacturing
	1.4
	0.1
	0.6
	4
	4

	Transport
	
	
	
	
	

	Domestic Aviation
	
	
	2
	
	

	Road
	
	0.1
	0.6/0.6*
	
	

	Railways
	1.4
	
	0.6
	
	

	National Navigation
	1.4
	
	0.6
	
	

	Commercial
	1.4
	0.1
	0.6
	4
	4

	Residental
	1.4
	0.1
	0.6
	4
	4

	Agriculture
	
	
	
	
	

	Stationary
	1.4
	0.1
	0.6
	4
	4

	Mobil
	
	0.1
	0.6
	
	


*Gasoline/Diesel

Sourse: IPCC96 Default value

NOx from fuel combustion (kg/TJ)

	
	Coal
	Natural Gas
	Oil
	Wood
	Oil Shale**
	Peat/ Briquette

	Energy Industries
	300
	150
	200
	100
	125
	100

	Manufacturing and Construction
	300
	150
	200
	100
	123
	100

	Transport
	
	
	
	
	
	

	Domestic Aviation
	
	
	300
	
	
	

	Road
	
	600
	600/800*
	
	
	

	Railways
	300
	
	1200
	
	
	

	National Navigation
	300
	
	1500
	
	
	

	Commercial
	100
	50
	100
	100
	123
	100

	Residental
	100
	50
	100
	100
	123
	100

	Agriculture
	100
	50
	100
	100
	123
	100

	Stationary
	
	
	
	
	
	

	Mobil
	
	1000
	1200
	
	
	


*Gasoline/Diesel

Sourse: IPCC96 Default value and

** Country specific
CO from fuel combustion (kg/TJ)

	
	Coal
	Natural Gas
	Oil
	Wood
	Oil Shale**
	Peat/ Briquette

	Energy Industries
	20
	20
	15
	1000
	26
	1000

	Manufacturing and Construction
	150
	30
	10
	2000
	87
	4000

	Transport
	
	
	
	
	
	

	Domestic Aviation
	
	
	100
	
	
	

	Road
	
	400
	800/1000*
	
	
	

	Railways
	150
	
	1000
	
	
	

	National Navigation
	
	
	
	
	
	

	Commercial
	2000
	50
	20
	5000
	87
	5000

	Residental
	2000
	50
	20
	5000
	87
	5000

	Agriculture
	
	
	
	
	
	

	Stationary
	2000
	50
	20
	5000
	87
	5000

	Mobil
	
	400
	1000
	
	
	


*Gasoline/Diesel

Sourse: IPCC96 Default value
** Country specific
NMVOC from fuel combustion (kg/TJ)

	
	Coal
	Natural Gas
	Oil
	Wood
	Peat/ Briquette

	Energy Industries
	5
	5
	5
	50
	50

	Manufacturing and Construction
	20
	5
	5
	50
	50

	Transport
	
	
	
	
	

	Domestic Aviation
	
	
	50
	
	

	Road
	
	5
	1500/200*
	
	

	Railways
	20
	
	200
	
	

	National Navigation
	20
	
	200
	
	

	Commercial
	200
	5
	5
	600
	600

	Residental
	200
	5
	5
	600
	600

	Agriculture
	
	
	
	
	

	Stationary
	200
	5
	5
	600
	600

	Mobil
	
	5
	200
	
	


*Gasoline/Diesel

Sourse: IPCC96 Default value
2.3. GHG Emissions from Mobile Sources

Estimation of emissions from mobile source is very complex undertaking that requires consideration of many parameters, including transport class fuel consumed, operating characteristics, emission controls, maintenance procedures, fleet age.

The basic calculation for estimating greenhouse gases emissions can be expressed as:

Emissions = ( (EFabc x Activityabc)

where:
EF
- emission factor;


Activity - amount of energy consumed or distance travelled for a given mobile source activity;


a
- fuel type (diesel, gasoline, LPG, bunker, etc.);


b
- vehicle type (e.g. passenger, light-duty or heavy-duty for road 



   vehicles);


c
- emission control.

For estimation of mobile sources in Estonia are not any emission factors. For emission calculations were used emission factors from IPCC Guidelines (Greenhouse ... Workbook, Vol. 3, 1996).

2.4. Feedstocks and Non-Energy Use of Fuels

In Estonia emissions from feedstocks and the non-energy use of fuels cover only the CO2 emissions from non-energy use of natural gas.

Natural gas for non-energy purposes is mainly used for ammonia production in Estonia. In 2004, 7155 TJ of natural gas was used for feed stocks. Emissions from feedstocks of natural gas are reported in the Industrial Processes sector (CRF 2.B. 1 Ammonia Production).

In 2004, a small amount of Oil Shale (121 kt) was used as feed stock for chemistry industries. Oil Shale is used as raw material for production of some chemicals (like phenol, steep oil, toluene, etc). 

At the moment there is not enough data available to calculate emissions from feedstocks of oil shale.
2.5. Fugitive emissions from fuels

2.5.1. Overview of the sector

Description

Fugitive emissions (CH4) in Estonia arising mainly from natural gas and oil (natural gas transmission and combustion, oil shale oil production and transport, oil venting) and from solid fuels (oil shale mining and handling).

Fugitive emissions from natural gas and oil were 18.49 GgCH4 and from oil shale mining and handling were 0.12 Gg CH4. In previous NIR submissions CH4 emission from from landfill gas (biogas) production were exidentely also included into the fugitive emissions. In 2005 submission CH4 emission from landfill gas (biogas) production is excluded from key sources of Fugitive emissions. All previous years (1990-2003) will by recalculated to the year 2007.
Methods

The equation for calculating CH4 emissions from oil and gas activities is:


CH4 Emissions (Gg CH4) =(Activity (PJ) x Emission Factor (kg CH4/PJ)(/106 

The structure of the CH4 emissions from mining (underground and surface mining) and post mining activities (underground and surface mining) is given in the Greenhouse Gas Workbook, Vol. 3, 1996:


CH4 emissions (Gg) = CH4 Emission Factor (m3 CH4/ton of oil shale mined) x Oil Shale Production (Mt.) x Conversion Factor (Gg/106 m3

Emission factors

For calculation of CH4 emissions from oil and gas activities IPCC default values were used (Table 2.4). Emission factors of oil and gas activities are estimated on bases of data given in the Greenhouse Gas Workbook, Vol. 3, 1996 (Table 1-8). CH4 emission factors for oil shale underground and surface mining are country specific, calculated by Estonian oil shale experts.

Table 2.4. CH4 emission factors for fugitive emissions from oil and gas activities

	OIL
	Emission Factor
	Unit

	Production (only Shale Oil)
	4 000
	kg CH4/PJ

	Transport of oil products
	745
	kg CH4/PJ

	Storage of oil products
	200
	kg CH4/PJ

	GAS
	
	

	Transmission and distribution (of natural gas)
	458 000
	kg CH4/PJ

	Other Leakage
	
	

	Non-residential gas consumed
	279 500
	kg CH4/PJ

	Residential gas consumed
	139 500
	kg CH4/PJ

	Venting and flaring from oil/gas production
	
	

	Oil
	4000
	kg CH4/PJ

	Gas
	18 000
	kg CH4/PJ
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Figure 2.5. Trend of CH4 emissions from energy 1990 – 2004.
2.6. Reference approach

Reference approach (RA) is carried out using import, export, production and stock change data from the energy balance (EB) sheet published in the annual energy statistics (see Annax I). However, the RA table requires liquid fuels reported to a more disaggregated level than in the EB sheet. This data was taken from the background data of the EB (see Annex 2).

In the 2004 inventory, the difference of CO2 emissions between RA and Sectoral Approach (SA) was – 3.2%, and are caused by different data collection sources used in the Energy Balance.

2.7. International bunkers

International bunkers cover international aviation and navigation according to the IPCC Guidelines. In 2004, CO2 emissions from marine bunkers were 471.66 GgCO2 and aviation bunkers 87.12 GgCO2.

Methods

Activity data on consumption of diesel oil and residual fuel oil for marine bunkers are separately given in the Energy Balance, an annual proceeding of the Estonian Statistical Office. Activity data on consumption of gasoline for aviation bunker was received directly from Statistical Office.

No uncertainty estimation for international bunkers has been carried out.

CHAPTER 3. INDUSTRIAL PROCESSES (CRF sector 2)
3.1. Overview of sector

Estonian emissions from industrial processes are divided to Mineral Products (CRF 2.A) and Chemical Industry (CRF 2.B). Under Mineral Products Estonia reports emissions from cement production and lime production. Under Chemical Industry emissions from ammonia production is reported. Trends in greenhouse gas emissions from industrial processes for the period 1990 -2004 are presented in Table 3.1.
Table 3.1. Trend in greenhouse gas emissions from industrial processes (Gg CO2 eq.)

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

	CO2 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A. Mineral Products
	628
	634
	388
	244
	344
	361
	375
	411
	429
	386
	394
	402
	386
	363
	412

	B Chemical Industry
	441
	405
	210
	62
	171
	207
	205
	230
	262
	221
	191
	197
	71
	147
	302
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Figure 3.1. Emissions from industrial processes in Estonia 2004.
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Figure 3.2. Emissions from industrial processes in 1990-2004 in Estonia (Gg CO2 eq.).

3.2. Mineral Products
3.2.1. Source category description 

Quantitative overview 

In production of cement CO2 is emitted when an intermediate product, clinker, is produced. In that process limestone is heated to high temperature, which results in emissions, as the main component of limestone, calcium carbonate, breaks down calcinates, into calcium oxide and carbon dioxide. Also CO2 emissions from lime production due to calcination of calcium and magnesium carbonates at high temperatures. 

In 2004 CO2 emissions from cement production were 372.38 GgCO2 and from lime production 26.71 GgCO2 (see Table 3.2).

Table 3.2. CO2 emissions from mineral products (Gg)
	
	1990
	1991
	1992
	1993
	1994
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	2.A 1 Cement production
	483
	471
	315
	228
	330
	348
	362
	396
	404
	361
	379
	387
	364
	339
	372

	2.A 2 Lime Production
	145
	163
	72
	16
	14
	13
	14
	15
	25
	25
	16
	16
	22
	24
	27


3.2.2. Methodological issues

Methods

Emissions from cement and lime production are calculated by multiplying emission factor with activity data. Activity data is collected mainly directly from the industry. Emission factors are calculated by the industry (cement production) or are based on IPCC’s default factors (and lime production). The methods for calculating emissions from cement and lime production are consistent with IPCC Tier 2 level method (using methodology of the World Business Council for Sustainable Development (WBCSD) Cement Sustainability Initiative, CO2 Emissions, Inventory Protocol, Version 2.0
.).

CO2 emissions from cement and lime production is calculated by the equation:


CO2 Emissions (Gg CO2) = (Cement Production (t) x Emission Factor (t CO2/t cement)(/1000

Emission factors

Emission factors used in calculation of emissions from cement and lime production are national provided by the industry (i.e. production plants). Previously emission factors have not been directly collected from the industry on as detailed a level as in the present inventory. Annual emission factors vary slightly, since the parameters affecting them vary slightly from year to year (Table 3.3).

Emission factor of cement production is based on the CaO and MgO contents of clinker. Cement kiln dust and by pass dust as well as the amounts of CaO and MgO that are calcined already before the process (and therefore do not cause emissions) are taken into account. 

Emission factor for lime production is based on the actual CaO and MgO contents of lime derived by measurements. Emission factor for lime production is calculated for the years 1990-2004. 

Table 3.3. Activity data and emission factors for mineral products (thousand tons)

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

	2.A1Clinker production
	790
	773
	517
	378
	540
	571
	591
	651
	659
	590
	620
	629
	591
	560
	653

	EF (t/t)
	0.549
	0.547
	0.548
	0.542
	0.549
	0.547
	0.546
	0.543
	0.546
	0.546
	0.545
	0.548
	0.549
	0.545
	0.544

	Klin dust
	120
	117
	78.5
	57.4
	82
	86.7
	95.8
	106
	107
	95.7
	101
	103
	96
	85
	75

	EF (t/t)
	0.41
	0.415
	0.409
	0.405
	0.41
	0.408
	0.408
	0.406
	0.408
	0.408
	0.408
	0.409
	0.401
	0.407
	0.406

	2.A2 Lime production
	185
	207
	92
	21
	18
	16.8
	17.4
	19.5
	32.1
	32.1
	20
	20
	28
	30.6
	34

	EF (t/t)
	0.7857
	0.7857
	0.7857
	0.7857
	0.7857
	0.7857
	0.7857
	0.7857
	0.7857
	0.7857
	0.7857
	0.7857
	0.7857
	0.7857
	0.7857


Activity data

Activity data for cement and lime production as well as for limestone, dolomite and soda ash use is collected mainly directly from the industry and taken partly from industrial statistics.
3.3. Chemical Industry

3.3.1. Source category description

In Estonia’s inventory this category includes the non-fuel emissions from ammonia production. The CRF Category 2.B 1 includes CO2 emissions from ammonia production which are reported for the first time in Estonian inventory (3.4). In 2004 CO2 emissions from ammonia production were 301.50 GgCO2.

Table 3.4. Emissions from Chemical Industry (Gg)

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

	CO2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.B 1 Ammonia Production
	441
	405
	210
	62
	171
	207
	205
	230
	262
	221
	191
	197
	71
	147
	301.5


Methods 

CO2 emissions from ammonia production are calculated by multiplying emission factor with activity data 


CO2 (Gg) = Quantity of Ammonia Produced (t) x Emission Factor x 10-6

Emission factors

Emission factor of ammonia production is 1.50 t CO2/ammonia produced.

Activity data

The annual ammonia production figures have been obtained directly from the ammonia factory Nitrofert AS. The production figures for ammonia in 1990-2004 are presented in Table 3.5. 

Table 3.5. Production of ammonia (1000 tonnes)

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

	Ammonia
	294
	270
	140
	41
	114
	138
	137
	153
	175
	147
	127
	132
	47
	98
	201


3.4. Consumption of Halocarbons and SF6
According to the Guidelines for the Preparation of National Communications by Parties Including in ANNEX 1 to the Convention a national GHG inventory should include three new greenhouse gases: hydroflurocarbons (HFCs), perflurocarbons (PFCs) and sulphur hexafluoride (SF6). These gases are not directly harmful to the stratospheric ozone layer; they are not controlled by the Montreal Protocol. However, these compounds are powerful greenhouse gases and are, therefore, considered under the Framework Convention on Climate Change.

For example, HFC-134a has an estimated direct global warming potential of 1300, which makes them 1300 times more heat absorbent than an equivalent amount by weight of CO2 in the atmosphere. For this reason, emission estimates for these gases should have been included in a national inventory.

HFCs, PFCs and SF6 are not produced in Estonia. However, such gases are brought in Estonia in bulk or in some imported equipment (mainly household and industrial refrigerators, ice machines, drinking water coolers, etc) where the gases are accumulated. 

Unfortunately, we do not have today such a data collection system in Estonia needed for the emission calculations of those gases, but the Ozone and Climate Unit at the Estonian Environmental Research Centre (EERC) has in the course of building up its ODS (ozone depleting substances) data bases also included HCFs whenever information was available but there are still major gaps in the collected data on fluorinated gases. Some awareness rising has also already taken place. 

In 2005 a project proposal for the EU Transition Facility programme was prepared with title: “Enhancing the capacity to reduce the emissions of fluorinated greenhouse gases in Estonia”. The project will assess to what extent the current system for ozone depleting substances can be used in the context of fluorinated gases and what additional activities need to be taken. In addition all missing inventories, strategies, programmes, guidelines, standards, legislative provisions etc. will be prepared as well as public and industry awareness events and training sessions will be conducted with an aim to first stabilize the emissions of fluorinated gases and eventually reducing the emissions.

The project aims at preparing Estonia for better implementation of the Kyoto Protocol which was approved on behalf of the Community by decision 2002/358/EC (Council Decision of 25 April 2002 concerning the approval, on behalf of the European Community, of the Kyoto Protocol to the United Nations Framework Convention on Climate Change and the joint fulfilment of commitments there under) and by the Estonian Government on 30 September 2004 as well as the forthcoming Regulation 2003/0189 (COD) on fluorinated greenhouse gases and the Proposal for a Directive relating to emissions from air conditioning systems in motor vehicles and amending Council Directive 70/156/EEC that are planned to be passed before project start and which establish a detailed framework for the system to be set up in all member states for the reduction of emissions of fluorinated gases.

3.5. Emissions of NOx, SO2, NMVOC, CO and N2O

3.5.1. Pulp and Paper Industries

There is only one Cellulose factory in Estonia - Horizon Pulp and Paper AS. In, 2004 68.6 thousand tons of cellulose was produced by the Horozon AS. 

The formula for estimation of NOx, NMVOC, CO and SO2 emitted is following:


Pollutant Emitted (Gg) = Quantity of Air Dried Pulp Produced (t) x Emission Factor x 10-6

The Emission Factors of NOx, MNVOC and CO are taken from the Greenhouse Gas Workbook, Vol.3, 1996 (Table 2-22) and amounts of production directly from the factory.

Emission Factors 

	
	kg gas / t produced

	NOx
	1.5

	NMVOC
	3.7

	CO
	5.6

	SO2
	8


3.5.2. SO2 from Cement production
The formula for estimations of SO2 from cement production is following.


SO2 (Gg) = Quantity of Cement Produced (t) x Emission Factor x 10-6

The Emission Factors of SO2 are taken from Greenhouse Gas Workbook, Vol.3, 1996 (Industrial Processes, p. 2.7)
 and quantity of ammonia produced from ammonia factory Nitrofert AS.

In 2004, 697.8 thousand tons of cement was produced by Kunda Nordic Cement factory as and SO2 emissions from the production process were calculated as following:

697800 x 0.3 = 0.21 Gg of SO2 

3.5.3. Alcoholic Beverages Production

The formula for estimations of NMVOC from alcoholic beverages is:


NMVOC Emitted (Gg) = Quantity of Alcoholic Beverage Produced (hl) x Emission Factor x 10-6

The Emission Factors of NMVOC are taken from Greenhouse Gas Workbook, Vol.3, 1996 (Table 2-24) and quantity of Alcoholic Beverage produced from Statistical Yearbook 2043.

3.5.4. Bread and Other Food Production

The formula for estimation of NMVOC from production is:


NMVOC Emitted (Gg) = Quantity of Food Produced (t) x Emission Factor x 10-6

The Emission Factors of NMVOC are taken from Greenhouse Gas Workbook, Vol.3, 1996 (Table 2-25) and quantity of food produced from Statistical Yearbook 2004.

CHAPTER 4. AGRICULTURE (CRF sector 4)
4.1. Overview of sector
Agriculture contributes to emissions of greenhouse gases in a variety of ways. IPCC guidelines discuss the following emissions: 

· CH4 emissions from stockbreeding (enteric fermentation and manure or liquid manure management)

· Emissions of N2O and CH4 from agricultural soils

The two most important gases emitted from agricultural activities in Estonia are methane and nitrous oxide. In Estonia we do not have emissions from rice cultivation and from burning of savannas. 

The methodology (Tier 1) used in the “Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories”. Activity data is mainly based on official Estonian statistics, provided by the Statistical Office of Estonia. We used default emission factors for the calculations. 

4.2. Methane from enteric fermentation
4.2.1 Source category description
Livestock is the main contributor to greenhouse gas emissions from agriculture. Methane emission from enteric fermentation forms about 75% of total CH4 emission from agriculture. The methane emissions from this source are released as a result of fermentation in the digestive systems of the ruminant animals. This process depends on the kind of animals and the feed intake.

4.2.2. Methodology

Data for the number of livestock (Table 4.1) and milk production (Table 4.2) are provided by the Statistical Office of Estonia. Since 1990 the total number of animals has decreased about 60%, due to the rapid changes in the economy of Estonia. Since 1996 official statistics include number of goats separately from number sheep. 

Table 4.1. Number of livestock (thousand heads)

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

	Non-dairy cattle
	477
	444
	361
	237
	208
	185
	171
	158
	149
	129
	122
	132
	138
	140
	133

	Dairy cattle
	281
	264
	253
	227
	211
	185
	172
	168
	159
	138
	131
	129
	116
	117
	117

	Poultry
	6537
	5538
	3418
	3226
	3130
	2911
	2325
	2602
	2636
	2462
	2366
	2295
	2096
	1945
	2183

	Sheep & goats
	140
	143
	124
	83
	62
	50
	39
	36
	31
	31
	32
	32
	34
	34
	36

	….goats
	-
	-
	-
	-
	-
	-
	1,6
	1,7
	2,1
	2,7
	3,2
	3,6
	3,9
	3,5
	2,9

	Swine
	860
	799
	541
	424
	460
	449
	298
	306
	326
	286
	300
	345
	341
	345
	340

	Horses
	8,6
	7,8
	6,6
	5,2
	5,0
	4,6
	4,2
	4,2
	3,9
	3,9
	4,2
	5,5
	5,0
	6,0
	5,1


Table 4.2. Production of milk and milk yield per cow (1992-2004)

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

	Cow milk (1000 tons)
	919
	807
	771
	707
	675
	717
	722
	626
	629
	683
	611
	611
	652

	Average milk yield per cow, kg
	3530
	3322
	3455
	3588
	3809
	4210
	4456
	4171
	4660
	5152
	5138
	5178
	5528


Emissions from enteric fermentation are calculated according to IPCC methodology (Tier 1) (Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories), since 2003 emission factors for the developed countries and Western Europe are used (Table 4.3).

Table 4.3. Enteric fermentation methane emission factors (Western Europe and Developed Countries default values)

	Enteric Fermentation
	Emission factor,

kg CH4/animal/yr
	Reference of source

	        Dairy Cattle
	100
	IPCC

	        Non-Dairy Cattle
	48
	IPCC

	        Sheep
	8
	IPCC

	        Goats
	5
	IPCC

	        Horses
	18
	IPCC

	        Swine
	1.5
	IPCC

	        Poultry
	0
	IPCC


As a result of decreased number of animals, CH4 emission from enteric fermentation has decreased also, but has more-or-less stabilized in the pervious few years (Figure 4.1).
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Figure 4.1. Methane emission from enteric fermentation, Gg.

4.3. Methane from manure management 
4.3.1 Source category description
Significant quantities of methane are emitted during the decomposition of animal excreta. Under anaerobic conditions, methane-producing bacteria convert organic matter into methane. The quantities of produced methane are largely dependent on the type of manure management system and environment temperature. Storing manure in lagoons or as liquid manure produces significantly greater quantities of methane compared to grazing on pasture or solid manure storage. Main producers of methane are cattle and swine. Sheep, goats, horses and poultry contribute only a comparatively small portion of total emission of methane in Estonia.

4.3.2. Methodology

Annual quantities of decomposable organic matter have been estimated on the basis of data that were used in calculating emissions from enteric fermentation. IPCC methods (1997) have been applied. 

Table 4.4. Manure management methane emission factors (Western Europe and Developed Countries default values for cool climate region)

	Manure management
	Emission factor,

kg/head/yr
	Reference of source

	        Dairy Cattle
	14.0
	IPCC

	        non-dairy Cattle
	6.0
	IPCC

	        Sheep
	0.19
	IPCC

	        Goats
	0.12
	IPCC

	        Horses
	1.4
	IPCC

	        Swine
	3.0
	IPCC

	        Poultry
	0.08
	IPCC
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Figure 4.2. Methane from manure management, Gg.

Rapid decrease in 1996 is partly caused by some earlier recalculations (e.g. including number of goats separately in input data and use of different emission factors temperate climate VS cool climate). Since 2004 Estonia uses in agriculture sector only Western Europe and Developed countries emission factors because of joining the EU in May 2004. This causes slight increase in methane net emission form manure management in 2004.   

4.4. Emissions of nitrous oxide from domestic animals 

4.4.1 Source category description
Domestic animals are a very small direct source of nitrous oxide and have not been considered in estimating emissions of greenhouse gases. A good deal of nitrous oxide is emitted during storage of animal waste. Nitrous oxide emitted from urine and faeces of grazing animals in the pasture is attributed to emissions from agricultural soils. 
4.4.2. Methodology

Emissions of nitrous oxide have been estimated on the basis of data on the number of domestic animals in Estonia (see Table 4.5). Calculations are made on the basis of IPCC Guidelines (1997) (Figure 4.3). Since 2004 Estonia uses in agriculture sector only Western Europe and Developed countries emission factors because of joining the EU in may 2004. Before that we used partly Western Europe and partly Eastern Europe values. This causes slight decrease in nitrous oxide net emission form manure management in 2004.   

Table 4.5. Nitrogen excretion for animal waste management system (Western Europe default values)

	Manure management
	Nitrogen excretion kg/head/yr
	Reference of source

	        Non-Dairy Cattle
	70
	IPCC

	        Dairy Cattle
	100
	IPCC

	        Poultry
	0.6
	IPCC

	        Sheep
	20
	IPCC

	        Swine
	20
	IPCC
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Figure 4.3. Nitrous oxide emission from manure management, Gg.

4.5. Emission of nitrous oxide from agricultural soils
4.5.1 Source category description
Major sources of nitrogen, causing direct and indirect emissions of nitrous oxide into the atmosphere, are the following: 

· mineral fertilizers

· organic fertilizers (manure and liquid manure) from animal husbandry

· animal faeces and urine excreted in pasture

· biological fixation of nitrogen

· crop residue

· cultivation of high-organic content (peat) soil

· volatilization of ammonia and nitrogen oxides (NOx) 

· nitrogen leaching and surface runoff/drainage into surface waters, groundwater, and water watercourses.

4.5.2. Methodology

The methodology of calculating emissions of nitrous oxide from agricultural soils as put forward in the chapter Greenhouse Gas Emissions from Agricultural Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories) determines two sources of emission of N2O into environment, namely direct and indirect emissions. In calculations IPCC methodologies and emission factors are used.

One of the main sources of nitrogen emission into the atmosphere in Estonia is use of N-fertilizers. The use of N-fertilizers has decreased during the last decade about 60-70% (Figure 4.4). As compared with developed agricultural countries, the application of fertilizers in Estonia is very low, but in 2003 use of fertilizer has increased. During the last two decades the structure of sown area has changed because of the restructuring of agricultural production. In 1990 the total sown area of field crops was 1116 thousand hectares of which forage crops covered 60 %, cereals and legumes 35 %, potatoes 4 % and other crops (industrial crops and vegetables) less than 1 %. During the following years the area of field crops decreased rapidly. At the same time the level of agricultural production decreased too. It can be explained mainly by economic factors - the prices of fertilisers, machinery and fuels have risen, but the prices of agricultural products are relatively low. In comparison with 1990 the total sown area was about 50 % smaller in 2003 and was 517 thousand hectares. Forage crops covered 36 %, cereals and legumes 51 %, potatoes 3 % and other crops 10 % of the total sown area. 
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Figure 4.4. Use of N-fertilisers, t N/yr.

Total N2O emission from agricultural soils in Estonia has decreased rapidly (Figure 4.5). 
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Figure 4.5. Nitrous oxide emission from agricultural soils, Gg.
4.6. Emission of greenhouse gases from agriculture
Table 4.6. Emissions from agriculture, Gg CO2-Eq

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

	CH4 from enteric fermentation
	1092
	1024
	985
	764
	709
	557
	505
	483
	460
	401
	377
	387
	372
	405
	398

	CH4 from manure management
	372
	347
	281
	219
	210
	192
	65
	65
	64
	57
	56
	60
	59
	59
	76

	N2O from manure management
	24
	23
	19
	15
	14
	12
	11
	11
	10
	9
	9
	11
	10
	10
	5

	N2O from agricultural soils
	952
	934
	764
	483
	425
	355
	327
	362
	377
	308
	366
	311
	261
	258
	278

	Total
	2440
	2328
	2050
	1480
	1358
	1117
	909
	921
	911
	775
	808
	769
	702
	732
	758
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 Figure 4.6. Emissions from agriculture, Gg CO2-Eq.
CHAPTER 5. LAND USE, LAND USE CHANGE AND FORESTRY (CRFsector 5)
5.1. Overview of sector

Description

The Conference of Parties (COP) at it’s ninth session decided that Annex I Parties should use the IPCC Good Practice Guidance for Land use, Land-use Change and Forestry (GPG LULUCF) (IPCC 2003) and the tables of the common reporting format for the land use, land-use change and forestry categories for preparing annual inventories under the Convention in submission due in 2005 (13/CP.9).

In this submission, which reports carbon stock changes and greenhouse gas emissions from LULUCF that occurred in 2004, Estonia has used the new UNFCCC reporting guidelines on annual inventories (FCCC/SBSTA/2004/8) and GPG LULUCF (IPCC 2003) for the first time. The earlier period (1990–2003) has been reported by using previous version of CRF tables (corresponding to 3/CP.5) and methods (IPCC 1997). The whole LULUCF-sector reporting is under ongoing development and will be more complete in forthcoming submissions.
The current Estonian submission includes only changes that have occurred in Forest land. Other land use categories defined in GPG LULUCF (IPCC 2003) (Croplands, Grasslands, Wetlands, Settlements, and Other lands) is excluded from the LULUCF-sector inventory because of inadequate data and methods. Also in Forestlands category, the emissions and removals of greenhouse gases (GHG) are not reported separately for Forest land remaining Forest land and for Land converted to Forest land.

Thus, although different governmental organisations do collect national statistics on land use, the data, except for Forest land, are often controversial as illustrated in Table 5.1. However, the National Forest Inventory (NFI) system could be easily adjusted to perform GHG inventory in LULUCF sector, if the Government would decide so. 

Table 5.1. Estonian land-use categories used in NFI as compared with the land-use categories given in GPG LULUCF (IPCC 2003). NA = data not available 

	Land-use categories
	20001)
	20002)
	20032)
	20043)
	Land-use categories of GPG LULUCF

	
	Area, kha
	Area, kha
	Area, kha
	Area, kha
	

	Forest land
	2249.4
	2 249.4
	2267.3
	2267.3
	Forest land

	Of which stocked
	2114.8
	2 114.8
	2112.8
	2112.8
	

	unstocked
	134.6
	134.6
	154.5
	154.5
	

	Other wooded land (bushes)
	84.2
	NA
	NA
	66.0
	Forest land?

	Agricultural land
	1336.8
	NA
	795.6
	1344.8
	

	Of which arable land
	772.1
	NA
	NA
	NA
	Croplands

	natural grassland
	564.7
	NA
	250.4
	NA
	Grasslands

	Peatlands
	247.4
	NA
	NA
	267.5
	Wetlands

	Inland water bodies
	345.6
	NA
	NA
	242.2
	Wetlands

	Settlements
	127.5
	NA
	NA
	143.1
	Settlements

	Roads
	47.1
	NA
	NA
	53.4
	Settlements

	Infrastructures (electric lines, etc) 
	65.1
	NA
	NA
	59.2
	Settlements

	Opencast minings
	51.1
	NA
	NA
	29.9
	Settlements

	Other land
	68.6
	NA
	NA
	49.5
	Other lands

	Total
	4522.7
	NA
	NA
	4522.7
	


1)NIF data published in the Forest Yearbook 2000
2)Data from the Statistical Office (www.stat.ee)

3)NIF data published in the Forest Yearbook 2004

Quantitative overview

Based on forest-land data, the LULUCF sector acted as a carbon dioxide sink in Estonia in 2004. Emissions from the forestry sector (CO2 and CH4 emissions by biomass removals and burning) are smaller than removals (increase in C stock in tree biomass on forest land). In 2004 LULUCF sector (which includes only forest land) was a sink of about –8015.02 Gg CO2 eq.

5.2. Forest land (CRF 5.A)

5.2.1. Source category description

This source category covers the carbon dioxide uptake by and release from the biomass growing on forest land. Changes in forest biomass correspond to the mean annual increment and annual drain of trees.

Carbon stock change from soil and dead organic matter pools on forest land have not been included into the current inventory.

The estimation of Forest land area is based on the NFI. Forest land is defined in this submissions according to national definitions. Forest land is the land with an area 0.5 ha or more, which is: 1) covered with trees higher than 1.3 m and with canopy closure at least 30%, and 2) managed in order to produce forest products or to preserve forest vegetation for other objectives. All forests are considered as managed. No distinction is made between the Land converted to Forest land and Forest Land remaining to Forest Land because NFI gives statistics for different forest age-classes and it is possible to separate GHG emissions/removals in Forest Land among age-classes in future submissions. In current submission, the data of different forest age-classes is averaged. Thus, Forest Land remaining to Forest Land category includes also changes in C stocks that have occurred due to biomass regrowth on recent Forest Lands.

5.2.2. Methodological issues

Methods

The Estonian method applied for calculating the change in carbon stock in living tree biomass is consistent with the Tier1 method in GPG LULUCF, which requires the biomass carbon loss to be subtracted from the biomass carbon increment for the reporting year (IPCC 2003, Eq 3.2.2, p. 3.24). 

In the Estonian inventory the carbon uptake/loss figures are calculated from data on stem volume increment and drain (m3) based on the NFI (Forest Yearbook 2004) and on annual statistics on felling removals (m3) (www.stat.ee).

The volume increment of the growing stock of trees is estimated using measurements on field sample plots of the NFI. The increment figures concern increment of the tree stem volume. 

Tree stem volume increment and drain are converted to whole tree biomass and carbon content using the default conversion factors given in the Annex 3A.1 of GPG LULUCF (IPCC 2003). 

Emission factors and other parameters

The default coefficients are used to convert stem volume to carbon content of total biomass (Annex 3A.1 of GPG LULUCF (IPCC 2003)).

Density of coniferous wood – 0.41 tonnes dry matter/m3
Density of broadleaved wood – 0.50 tonnes dry matter/m3

Biomass Expansion factor: 1.15 for conifers and 1.10 for broadleaved trees.

Root-to-shoot ratio: 0.32 for conifers and 0.43 for broadleaved trees

Carbon fraction of dry matter – 0.5 t C/t d.m.

Activity data

The stem volume increment as well as forest land area are obtained from the NFI. Although the NFI is not currently designed to measure GHG emissions/removals by forests, it is a good base to improve Estonian GHG inventories in future.

Drain is the decrease in growing stock due to fellings and other losses. Fellings consist of commercial and other roundwood removals and harvesting losses. The statistics on fellings are based on the information provided by felling documentation collected by Statistical Office of Estonia (www.stat.ee). Recently commercial removals have been 7.6 million m³ annually (www.stat.ee). This figure includes also fuelwood consumption.

Of felled trees a part or parts of stems are left on ground. However, Estonian inventory on LULUCF considers the total biomass associated with the volume of the extracted roundwood as an immediate emission. This is the default assumption and implies that the fraction of the biomass left to decay should be set to 0.

Other losses were estimated by using Equation 3.2.9 of GPG LULUCF (IPCC 2003, p. 3.28). The disturbed area was obtained from the data of NFI (Forest Yearbook 2004). Other losses include also CO2 emissions due to forest fires.

5.2.3. Uncertainty and time series’ consistency

No data were available for estimating uncertainty of activity data. The uncertainty of conversion and expansion factors is that of the default factors of IPCC (2003).

5.2.4. Source-specific QA/QC and verification 

General (Tier 1) Quality Control (QC) procedures applied to category Forest land (CRF 5.A)

- Activity data were compiled and gross-checked.

- The default factors were used.

- All units were checked

5.2.5. Source-specific recalculations including changes made in response to the review process 

No recalculations have been made since the last submission. Estonia has to recalculate GHG emissions/removals in LULUCF sector for the period 1990–2003 according to GPG LULUCF (IPCC 2003).

5.3. Cropland (CRF 5.B) and carbon emissions from agricultural liming (CRF (IV))
Due to the lack of data requested in GPG LULUCF (IPCC 2003) to perform GHG inventory in this land category at the Tier 1 level (distribution of arable land among soil types), Estonia does not report emissions from Croplands in 2006 submission.

5.4. Grassland (CRF 5.C)  

Due to the lack of data requested in GPG LULUCF (IPCC 2003) to perform GHG inventory in this land category at the Tier 1 level (consistent data on the area of grasslands), Estonia does not report emissions from Grasslands in 2006 submission.

5.5. Wetland (CRF 5.D)

Due to the lack of data requested in GPG LULUCF (IPCC 2003) to perform GHG inventory in this land category at the Tier 1 level (consistent data on the area of wetlands), Estonia does not report emissions from Wetlands in 2006 submission.

5.6. Settlements(CRF 5.E) and other land (CRF 5.F)

Parties do not have to prepare estimates for categories contained in appendixes 3a.2, 3a.3 and 3a.4. At this point sufficient information is not available to prepare the Estonian estimates for the land-use category Settlement.

5.7. Non-CO2 emissions 

5.7.1. Biomass burning (CRF 5 (V))

5.7.1.1. Source category description

This source category includes greenhouse gas emissions (only CH4 and N2O) from biomass burning on forest land do to wildfires. 

5.7.4.2. Methodological issues

Methods 

Method described in IPCC (2003) is used with national activity data and IPCC default emission factors. The areas used in calculations base on published statistics (www.stat.ee).

Annual losses of carbon is calculated multiplying average carbon content per hectare by area burned (ha) and by combustion fraction value (eq. 3.2.9 in IPCC 2003, p. 3.28). Combustion fraction values presented in IPCC LULUCF (table 3A.1.12) are used. 

non-CO2 emissions from carbon released were estimated applying equation 3.2.19 presented in IPCC (2003) (p. 3.49.).

Emission factors and other parameters

Default emission factors from GPG LULUCF (IPCC 2003) are used. Used emission ratio for CH4 is 0.012

Activity data

The areas of prescribed burnings and wild fires are published by the Statistical Office of Estonia. 

Area of wild fires in 2004 was 232.3 ha.

5.7.4.3. Uncertainty and time series’ consistency

Uncertainty of default factors was used. No data was available to estimate the uncertainty of activity data.

5.7.4.4. Source-specific QA/QC and verification

Source specific QA/QC procedures for this new reporting category will be described in forthcoming submission.

5.7.4.5. Source-specific recalculations including changes made in response to the review process 

No recalculations were done. 

CHAPTER 6. WASTE (CRF sector 6)
6.1. Overview of sector

The in-country review of the 2005 greenhouse gas (GHG) inventory submission of Estonia, coordinated by the United Nations Framework Convention on Climate Change (UNFCCC) secretariat identified many areas for future improvements in waste sector. It was suggested  to review the methodology and AD used and improve the transparency of the NIR and CRF for Solid Waste Disposal on Land for all years 1990–2003.  In the opinion of the ERT the CH4 emissions reported from solid waste disposal are likely to be overestimated for the early years of the time series, including the base year, and need to be revised to reflect changes in management practice. Also it was suggested to review the methodology used for Waste-water Handling and its application to the quantity of anaerobically treated waste water, and provide transparent documentation in the NIR to support the value of the AD selected.

In waste sector the reliability of AD are rather low for the years 1990 - 1994.  During Soviet time there was a huge amount of landfills and practically statistical data about the desposits were absent. Only for the 2-3 landfills it was possible to found the data. Up to 1992-1993 there were also many soviet military camps and big military factories and the data about their activity was firmly closed. The same situation was with the data of wastewater treatment. Therefore in our previous calculations we have to operate only with different expert opinions and sometimes extrapolated data for Tallinn area for all republic. Also the data published in book “Past pollution of the Soviet Army in Estonia and its liquidation” were used. Now we have recalculated all previous inventories using national statistics collected by Estonian Environment Information Centre. Also we tried to reconstruct the share of anaerobically and aerobically treated wastewaters. Nevertheless we think that the actual methane emission in base year from Estonian territory was bigger then in our calculations.
Therefore the methane inventories from waste sector for years 1990-1994 should be taken as rather incredible and it is not understandable the sharp increase in the emissions since 1994. Most probably it means that in the middle of 1990ies the important support from the western countries started to improve the waste purification in Estonia. As a first step a systematic statistics was applied. 

The waste sector comprises 2 source categories:

· Solid waste disposal (6A);

· Wastewater handling (6B).

The trends in greenhouse gas emissions from the waste sector are summarised in Table 6.1, which shows only calculated emissions. The table contains recalculated emissions for solid waste disposal and wastewater handling on years 1990-2003 in Estonia. The N2O emission from human sludge handling is calculated at first time. As the table shows methane emissions from solid waste disposal sites (landfills) are the largest source category within this sector. 

	Table 6.1. Trend in greenhouse gas emissions from waste handling (category 6) (Gg), 1990-2004 

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

	CH4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	6A. Solid waste disposal
	24,56
	25,75
	29,42
	21,56
	31,88
	33,56
	36,13
	38,32
	36,41
	36,53
	35,46
	23,91
	23,71
	22,66
	23,68

	6B. Wastewater handling
	9,33
	8,40
	4,13
	1,30
	0,37
	0,56
	0,80
	1,07
	1,14
	1,20
	1,27
	0,96
	1,10
	0,79
	0,42

	N2O
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	6B. Wastewater handling
	0,15
	0,15
	0,14
	0,14
	0,14
	0,12
	0,12
	0,12
	0,12
	0,12
	0,12
	0,12
	0,12
	0,12
	0,12


In year 2004 the waste sector accounted for 2.6 % of total national emissions. 
For years 1990-1992 the emissions from solid waste disposal are calculated basing on expert judgement of waste disposal amounts because on those years no data were collected. The collection of national data started on year 1993 and was primitive. That can explain the smaller amount of emission which is resulted from smaller amount of waste disposed. Most probably it is also connected with deep economical crisis and owing to which solid wastes were often not disposed on landfills and control on accounting for landfills was weak. On followings years the collection of national data improved and the emissions steadies. The emissions were bigger from earlier years due to new consumption habits and emergence of new materials on Estonian market. The next improvement on collection of waste data was on year 1999. The collecting became more complex. On year 2001 were separated the amounts of solid waste disposed and the amounts of mixed solid waste disposed. In the calculations is used the more accurate disposal amount. The emissions were decreased. The decrease is also resulted from developments of waste management where many landfills were closed.  

For calculating the emissions from wastewater were specified the amounts of anaerobic wastewater treatment. The emissions are therefore largely different from the results calculated on earlier years. Conformably with the collection of waste data improved the data collection in water sector. Significant influence to the emissions was the changes in our economy when numerous industrial enterprises were shut down.

 N2O emissions from human sludge handling are calculated by using the default parameters and it decreases steadily.

Estonia does not report emissions from waste incineration because this method is not in use. 

6.2. Solid waste disposal on land (6A)
6.2.1. Source category description 

In Estonia the main method of municipal waste handling is dumping on landfills. On year 2004 was generated 573 Gg solid waste, from what were the mixed solid waste amount 464,10 Gg, were recycled 13 % of waste and disposed 366,44 Gg of waste. The national waste data is collected by Estonian Environment Information Centre and it started on year 1993. On year 1999 were changed the system of data collection and the information became more separated and transparent (Table 6.2). To execute the recalculations for years 1990-1992 were used the disposal amounts offered by the expert from Estonian Environment Information Centre.

	Table 6.2. National waste data collected from 1993-2004  
	 
	 
	
	
	

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

	Total generation of municipal waste (incl. collected) (t)
	 
	 
	 
	 
	 
	 
	659 335
	604 254
	481 137
	524 238
	536 801
	573 734

	incl. mixed municipal waste
	337 134
	472 639
	522 097
	565 304
	593 258
	557 157
	595 918
	544 194
	376 100
	396 743
	444 892
	460 327

	incl. collected by type 
	 
	 
	 
	 
	 
	 
	22 636
	16 452
	30 965
	34 080
	58 421
	74 176

	    % from all generation
	 
	 
	 
	 
	 
	 
	3
	3
	6
	7
	11
	13

	Mixed municipal waste generation (kg/y per capita)
	223
	320
	361
	397
	422
	400
	432
	397
	275
	292
	328
	341

	Total generation of municipal waste (kg/y per capita)
	 
	 
	 
	 
	 
	 
	478
	440
	352
	385
	396
	425

	Number of inhabitants (mil.) 
	1,511
	1,477
	1,448
	1,425
	1,406
	1,393
	1,379
	1,372
	1,367
	1,361
	1,356
	1,351

	Municipal waste disposed (t)
	317 041
	468 869
	518 520
	563 688
	591 991
	556 000
	568 622
	543 874
	402 960
	419 248
	371 306
	382 544

	   incl. mixed municipal waste disposed
	 
	 
	 
	 
	 
	 
	 
	 
	375 734
	381 579
	360 177
	366 443


Waste disposal sites have so far been the major source of methane emissions in the waste management sector in Estonia. To improve the situation, a number of significant measures have been and will be taken. A resolution of the Estonian Minister of the Environment from 26 June 2001 was the first legal act introducing most of the EU requirements concerning waste disposal under Directive 1999/31/EC. After the new Waste Act came into force in May 2004, several new secondary level acts have been issued. In connection with the new requirements for landfills the number of waste disposal sites was significantly reduced. The National Waste Management Plan envisages 8–9 regional waste disposal sites for municipal wastes. After some large waste disposal sites are shut down measures will be taken to further reduce methane emissions. According to the Waste Disposal Resolution, from 16 July 2009 wastes can be dumped only at sites meeting the relevant requirements.

To reduce the methane emissions from waste disposal sites it is necessary to decrease the proportion of biologically degradable wastes among municipal wastes. Waste disposal sites where biologically degradable wastes are dumped have to be equipped with gas trapping and collecting units. The operators of the landfills have to arrange recovery of methane. The methane collected can be used for heat production and/or power generation. The collected methane that cannot be used has to be burnt. Presently methane is recovered only at the Tallinn landfill in Pääsküla where it is used for combined generation of electricity and heat.

CH4 emissions from solid waste disposal are presented in Figure 6.1.
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Figure 6.1. CH4 emissions from solid waste disposal (Gg), 1990-2004.
6.2.2. Methodological issues

In order to calculate the methane emissions from all the landfill sites in Estonia, were considered that the main waste goes to managed landfills. The waste disposal data is taken from national statistics collected by Estonian Environment Information Centre and shows the total amount of mixed municipal waste disposed on year 2004. For accurate separations between the large landfills and small dumpsites is needed a specific investigation that may be executed on upcoming years. CH4 emissions from the landfills are calculated by using the IPCC Tier 1 method and parameters as follows:


where:

CH4emission – annual methane emission (Gg);

MSWL - total amount of landfilled waste (Gg);

MCF – methane correction factor;

DOC – fraction of degradable organic carbon (DOC);

DOCF – fraction of DOC actually dissimilated;

F – fraction of carbon released as methane;

R – amount of methane recovered.
For the inventory is calculated the DOC by using the national waste research executed on present year for waste composition of a new landfill receives the biggest amount of municipal waste in Estonia. The landfill was opened on year 2003 near our capital Tallinn. The DOC is estimated in accordance with IPCC Guidelines by using the research data for waste composition and the default DOC values for each fraction of waste (Table 6.3).

	Table 6.3. Fraction of degradable organic carbon 

	Waste stream
	Fraction of waste
	DOC (fraction)
	DOC (by weight)

	Paper and textiles
	40
	25,93
	10,37

	Garden and park waste
	17
	10,69
	1,82

	Food waste
	15
	30,43
	4,56

	Wood waste
	30
	1,83
	0,55

	Total
	 
	 
	17,30


The methane recovering is practised only in one landfill where it is used for heating and electricity producing. The recovering procedure is started on year 1995. The amount is calculated by using the amount of exhausted methane and its therm (0,02 Gg/TJ). The data for exhausted methane is taken from Statistical Office (Table 6.4).

	Table 6.4. Recovered methane amounts (Gg), 1995-2004 
	 
	 
	 
	 

	 
	1995
	1996
	1997
	1998
	1999
	2000
	2001
	2002
	2003
	2004

	Biogas generation (TJ)
	85
	110
	97
	70
	107
	76
	82
	112
	113
	84

	Methane amount incinerated (Gg)
	1,7
	2,2
	1,94
	1,4
	2,14
	1,52
	1,64
	2,24
	2,26
	1,68


On year 2004 the total methane emission from solid waste disposal was 23,68 Gg (Table 6.5).

	Table 6.5. Methane emission from solid waste disposal (Gg), 2004  

	Annual

MSW

landfilled

(Gg)
	Methane

correction 

factor

(MCF)
	Fraction of

 DOC in

MSW

 
	Fraction of

DOC which

actually

degrades
	Fraction of

carbon

released as

methane
	Conversion

ratio

 

 
	Recovered 

methane

per year

(Gg CH4)
	Net annual

methane

emissions

(Gg CH4)

	366,44
	1
	0,173
	0,6
	0,5
	16/12
	1,68
	23,68


6.2.3. Uncertainty and time-series consistency

It is unsure how much waste goes to large landfills and smaller dumpsites. For accurate separations between the large landfills and small dumpsites is needed a specific investigation that may be executed on upcoming years.

6.2.4. Source-specific recalculations

Compared to the calculations executed on earlier years is rechecked the MSW deposition amounts, which are largely different on years 1990-1992. On present calculations were used the data by the expert judgement. Also is recalculated the methane amounts recovered based on national statistics is available today. In addition is used the country specific DOC parameter for years 2003-2004. For earlier years is used the Russian default parameter because it in principle the same compared to the present DOC calculated, but probably it is more appropriate for the past conditions (Table 6.6). 

	Table 6.6. Methane emissions from solid mixed waste (Gg), 1990-2004  
	 

	Year

 

 

 
	Annual

MSW

landfilled

(Gg)
	Methane

correction 

factor

(MCF)
	Fraction of

 DOC in

MSW

 
	Fraction of

DOC which

actually

degrades
	Fraction of

carbon

released as

methane
	Conversion

ratio

 

 
	Recovered 

methane

per year

(Gg CH4)
	Net annual

methane

emissions

(Gg CH4)

	1990
	361,20
	1
	0,17
	0,6
	0,5
	16/12
	0
	24,56

	1991
	378,70
	1
	0,17
	0,6
	0,5
	16/12
	0
	25,75

	1992
	432,60
	1
	0,17
	0,6
	0,5
	16/12
	0
	29,42

	1993
	317,04
	1
	0,17
	0,6
	0,5
	16/12
	0
	21,56

	1994
	468,87
	1
	0,17
	0,6
	0,5
	16/12
	0
	31,88

	1995
	518,52
	1
	0,17
	0,6
	0,5
	16/12
	1,70
	33,56

	1996
	563,69
	1
	0,17
	0,6
	0,5
	16/12
	2,20
	36,13

	1997
	591,99
	1
	0,17
	0,6
	0,5
	16/12
	1,94
	38,32

	1998
	556,00
	1
	0,17
	0,6
	0,5
	16/12
	1,40
	36,41

	1999
	568,62
	1
	0,17
	0,6
	0,5
	16/12
	2,14
	36,53

	2000
	543,87
	1
	0,17
	0,6
	0,5
	16/12
	1,52
	35,46

	2001
	375,73
	1
	0,17
	0,6
	0,5
	16/12
	1,64
	23,91

	2002
	381,58
	1
	0,17
	0,6
	0,5
	16/12
	2,24
	23,71

	2003
	360,18
	1
	0,173
	0,6
	0,5
	16/12
	2,26
	22,66

	2004
	366,44
	1
	0,173
	0,6
	0,5
	16/12
	1,68
	23,68


6.3. Wastewater handling (6B)
6.3.1. Source category description 

The data from Estonian Environment Information Centre shows that 1808,2 million m³ of wastewater was released on year 2004, from which 353,9 million m³ were treated by different wastewater treatment plants. From the total wastewater made 1322,9 million m³ the energetics wastewater that do not need treatment. In Estonia the domestic and industrial wastewater mixes in sewerage and is treated together. When the national water usage data is collected by Estonian Environment Information Centre, there is asked the opinion for what the water is used: domestic, industry and so on. The same relation applies for wastewater. The following Table 6.7 and Figure 6.2 show the wastewater amounts from domestic and industry sector on years 1990-2004.

	Table 6.7. Amounts of wastewater treated (million m³), 1990-2004   

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

	Domestic
	112
	107
	104
	99
	92
	88
	87
	76
	61
	53
	49
	46
	43,7
	42,4
	40,7

	Industrial (incl. argiculture)
	217
	199
	155
	88
	79
	70
	68
	69
	62
	57,5
	53,3
	47
	47,8
	47,2
	49,6
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Figure 6.2. Amounts of wastewater treated (million m³), 1990-2004.
The most of domestic wastewater are treated in aerobe systems in Estonia. According to the expert judgement are the quantities of aerobic and anaerobic treatment of wastewater for years 1990-2004 shown in the Table 6.8.

	Table 6.8. Aerobic and anaerobic treatment of wastewater (%), 1990-2004  
	 

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

	Aerobic 
	72,14
	73,55
	73,86
	73,18
	91,75
	92,01
	91,86
	91,31
	92,02
	92,37
	93,22
	94,45
	94,88
	95,86
	97,89

	Anaerobic
	27,86
	26,45
	26,14
	26,82
	8,25
	7,99
	8,14
	8,69
	7,98
	7,63
	6,78
	5,55
	5,12
	4,14
	2,11


CH4 emissions from wastewater handling are presented on Figure 6.3.
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Figure 6.3. CH4 emissions from wastewater handling (Gg), 1990-2004.
6.3.2. Methodological issues

To execute the calculations for GHG emissions for the domestic and industrial wastewater have been made the following separation for wastewater treated in anaerobic conditions (Table 6.9).

	Table 6.9. Relation of anaerobic wastewater treated (%), 1990-2004   
	 

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

	Domestic
	9
	9
	10
	14
	4
	4
	5
	5
	4
	4
	3
	3
	2
	2
	1

	Industrial (incl. argiculture)
	18
	17
	16
	13
	4
	4
	4
	4
	4
	4
	4
	3
	3
	2
	1


For the calculations of methane emissions from wastewater, the default IPCC emission factors have been used and the Tier 1 method has been followed. The parameters for domestic wastewater are the followings:

· number of residents;

· degradable organic component (DOC);

· fraction of wastewater treated;

· methane conversion factor.

In 2004 the total methane emission from domestic wastewater generated was 0,04 Gg (Table 6.10).

	Table 6.10. Methane emission from domestic wastewater treated (Gg), 2004

	Population                    (1,000 persons)
	Degradable               Organic                   Component                       (kg BOD/1000                 persons/yr)    
	Fraction of                      Wastewater                  Treated by the                            Handling System
	Methane                Conversion                                    Factor for the                          Handling System
	Net Methane Emission (Gg CH4)

	1351,069
	18250
	0,01
	0,6
	0,04


The parameters for industrial wastewater are the followings:

· total industrial output (data is taken from Statistical Office);

· degradable organic component (DOC) (used the parameters from IPCC 2000 Good Practice Guidance, Table 5.4);

· wastewater produced (used the parameters from IPCC 2000 Good Practice Guidance, Table 5.4);

· fraction of wastewater treated;

· methane conversion factor (used the same parameter as in domestic wastewater calculation because the sewerage system is united).

In 2004 the total methane emission from industrial wastewater generated was 0,38 Gg (Table 6.11).

	Table 6.11. Methane emission from industrial wastewater treated (Gg), 2004

	Total

 Industrial 

Output

(t/yr)

 
	Fraction of

Wastewater

Treated by the 

Handling 

System
	Methane 

Conversion

Factor for the

Handling 

System
	Net Methane

Emission

(Gg CH4)

 

 

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	904 152
	0,01
	0,6
	0,38


On year 2004 the total amount of sludge removed from wastewater was 362 515 tons. Most of that was landfilled (73 %) and composted aerobically (26 %), therefore calculations for methane emissions from wastewater sludge were not carried out. The amount of sludge landfilled is added into the total amount of waste landfilled. In the Table 6.12 is shown the sludge generation amounts and usage in different sectors on years 2000-2004.
	Table 6.12. Sludge usage (tons, %), 2000-2004 
	 

	 
	2000
	2001
	2002
	2003
	2004

	
	tons
	%
	tons
	%
	tons
	%
	tons
	%
	tons
	%

	Argiculture
	6 491
	2
	2 390
	1
	2 806
	1
	2 798
	1
	2 456
	1

	Incineration
	27
	0
	5
	0
	48
	0
	0
	0
	0
	0

	Landfill
	246 272
	76
	203 684
	72
	167 503
	67
	254 745
	75
	265 423
	73

	Compost
	65 516
	20
	78 014
	27
	78 641
	32
	80 594
	24
	94 378
	26

	Other
	5 292
	2
	103
	0
	182
	0
	262
	0
	258
	0

	Total
	323 598
	100
	284 196
	100
	249 180
	100
	338 399
	100
	362 515
	100


A small amount of N2O was emitted during the release of sewage system wastewater. In the calculations were used the protein consumption data provided by the Food and Argiculture Organization of the United Nations (FAO) because this information in not available in Estonia. In 2004 total nitrous oxide emission from human sewage was 0,12 Gg (Table 6.13).

	Table 6.13. Nitrous oxide emission from human sewage (Gg), 2004

	Population

 

 

 
	Per capita

protein 

consumption

(kg/ per/ yr)
	Fraction of

nitrogen in

protein

(kg N/ kg prot)
	Emission

factor

(kg N2O -N/

kg sewage-N)
	Total 

annual N2O
emission

(Gg N2O / yr)

	1 351 069
	33,95
	0,16
	0,01
	0,12


6.3.3. Uncertainty and time-series consistency

There are no official data how much methane is recovered during wastewater handling process in Estonia. Probably this information will be available on next years.

6.3.4. Source-specific recalculations

Have been done the recalculations for wastewater handling in both sectors: domestic and industrial wastewater. The parameters are used and results for emissions from domestic wastewater are presented in the Table 6.14. 

	Table 6.14. Methane emissions from domestic wastewater treated (Gg), 1990-2004

	Year
	Population                    (1,000 persons)
	Degradable               Organic                   Component                       (kg BOD/1000                 persons/yr)    
	Fraction of                      Wastewater                  Treated by the                            Handling System
	Methane                Conversion                                    Factor for the                          Handling System
	Net Methane Emission (Gg CH4)

	1990
	1 570 599
	18250
	0,09
	0,6
	0,39

	1991
	1 567 749
	18250
	0,09
	0,6
	0,39

	1992
	1 554 878
	18250
	0,10
	0,6
	0,43

	1993
	1 511 303
	18250
	0,14
	0,6
	0,58

	1994
	1 476 952
	18250
	0,04
	0,6
	0,16

	1995
	1 448 075
	18250
	0,04
	0,6
	0,16

	1996
	1 425 192
	18250
	0,05
	0,6
	0,20

	1997
	1 405 996
	18250
	0,05
	0,6
	0,19

	1998
	1 393 074
	18250
	0,04
	0,6
	0,15

	1999
	1 379 237
	18250
	0,04
	0,6
	0,15

	2000
	1 372 071
	18250
	0,03
	0,6
	0,11

	2001
	1 366 959
	18250
	0,03
	0,6
	0,11

	2002
	1 361 242
	18250
	0,02
	0,6
	0,07

	2003
	1 356 045
	18250
	0,02
	0,6
	0,07

	2004
	1 351 069
	18250
	0,01
	0,6
	0,04


For recalculations the emissions from industrial wastewater is used the newer parameters of DOC and wastewater produced that are available in IPCC 2000 Good Practice Guidance, Table 5.4. The parameters are used and results for emissions from industrial wastewater are presented in the Table 6.15.

	Table 6.15. Methane emissions from industrial wastewater treated (Gg), 1990-2004

	Year

 

 

 

 
	Total

 Industrial 

Output

(t/yr)

 
	Fraction of

Wastewater

Treated by the 

Handling 

System
	Methane 

Conversion

Factor for the

Handling 

System
	Net Methane

Emission

(Gg CH4)

 

 

	1990
	1 521 852
	0,18
	0,6
	8,94

	1991
	1 263 785
	0,17
	0,6
	8,01

	1992
	671 991
	0,16
	0,6
	3,70

	1993
	470 597
	0,13
	0,6
	0,72

	1994
	480 428
	0,04
	0,6
	0,21

	1995
	604 868
	0,04
	0,6
	0,40

	1996
	630 283
	0,04
	0,6
	0,60

	1997
	883 889
	0,04
	0,6
	0,88

	1998
	855 823
	0,04
	0,6
	0,99

	1999
	700 934
	0,04
	0,6
	1,05

	2000
	725 908
	0,04
	0,6
	1,16

	2001
	763 235
	0,03
	0,6
	0,85

	2002
	796 388
	0,03
	0,6
	1,03

	2003
	810 849
	0,02
	0,6
	0,72

	2004
	904 152
	0,01
	0,6
	0,38


The parameters and results for calculations of nitrous oxide emissions from human sewage are presented in the Table 6.16.

	Table 6.16. Nitrous oxide emissions from human sewage (Gg), 1990-2004 

	Year
	Population
	Per capita
	Fraction of
	Emission
	Total 

	 
	 
	protein 
	nitrogen in
	factor
	annual N2O

	 
	 
	consumption
	protein
	(kg N2O-N/
	emission

	 
	 
	(kg/ per/ yr)
	(kg N/ kg prot)
	kg sewage-N)
	(Gg N2O/ yr)

	1990
	1 570 599
	36,87
	0,16
	0,01
	0,15

	1991
	1 567 749
	36,87
	0,16
	0,01
	0,15

	1992
	1 554 878
	36,87
	0,16
	0,01
	0,14

	1993
	1 511 303
	36,87
	0,16
	0,01
	0,14

	1994
	1 476 952
	36,87
	0,16
	0,01
	0,14

	1995
	1 448 075
	34,13
	0,16
	0,01
	0,12

	1996
	1 425 192
	34,13
	0,16
	0,01
	0,12

	1997
	1 405 996
	34,13
	0,16
	0,01
	0,12

	1998
	1 393 074
	34,13
	0,16
	0,01
	0,12

	1999
	1 379 237
	33,95
	0,16
	0,01
	0,12

	2000
	1 372 071
	33,95
	0,16
	0,01
	0,12

	2001
	1 366 959
	33,95
	0,16
	0,01
	0,12

	2002
	1 361 242
	33,95
	0,16
	0,01
	0,12

	2003
	1 356 045
	33,95
	0,16
	0,01
	0,12

	2004
	1 351 069
	33,95
	0,16
	0,01
	0,12
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Annexes

Annex 1.
Tabel 6. Energiabilanss, 2004a
Table 6. Energy balance sheet, 2004a
(teradžauli — terajoules)

	
	Kivisüsi 


	Koks


	Põlevkivi 


	Frees-

turvas 
	Tükk-

turvas

	
	Coal


	Coke


	Oil shale


	Milled 

peat
	Sod peat


	1
	Varu aasta algul
	641
	43
	11 637
	816
	474

	2
	Primaarenergia tootmine
	-
	-
	124 121
	1 748
	930

	4
	Import
	1 206
	4
	9 597
	-
	-

	5
	Primaarenergia ressursid (1+2+4)
	1 847
	47
	145 355
	2 564
	1 404

	6
	Eksport
	-
	989c
	77
	-
	328

	7
	Merelaevade punkerdamine
	-
	-
	-
	-
	-

	8
	Varu aasta lõpul
	277
	42
	8 807
	534
	290

	9
	Primaarenergiaga varustatus (5–6–7–8)
	1 570
	-984
	136 471
	2 030
	786

	10
	Tarbitud muundamiseks teisteks energialiikideks
	383
	-
	133 535
	1 860
	765

	
	elektrienergia tootmiseks
	-
	-
	96 390
	150
	-

	
	soojuse tootmiseks
	383
	-
	7 311
	643
	765

	
	muundamiseks teisteks kütuseliikideks
	-
	-
	29 834
	1 067
	-

	3
	Muundatud energia tootmine
	-
	997
	-
	-
	-

	11
	Energiasektor
	0
	0
	-
	0
	2

	12
	Kadu
	9
	0
	15
	-
	-

	13
	Tarbitud tooraineks
	-
	-
	1 371
	-
	-

	14
	Lõpptarbimine (arvutuslik)

(9+3–10–11–12–13)
	1 178
	13
	1 550
	170
	19

	15
	Lõpptarbimine (tegelik) (15.1+15.2+15.3+15.4+15.5)
	1 177
	13
	1 548
	172
	19

	15.1
	tööstus kokku
	261
	13
	1 541
	172
	0

	
	metallitööstus
	3
	13
	-
	-
	-

	
	keemiatööstus
	-
	-
	-
	-
	-

	
	värvilise metalli tootmine
	-
	-
	-
	-
	-

	
	muude mittemetalsete toodete 

tootmine
	233
	-
	1 541
	172
	-

	
	transpordivahendite tootmine
	8
	-
	-
	-
	0

	
	masinaehitus
	3
	-
	-
	-
	0

	
	mäetööstus
	-
	-
	-
	0
	0

	
	toiduaine- ja tubakatööstus
	6
	-
	-
	-
	-

	
	paberitööstus
	-
	-
	-
	-
	-

	
	puidutööstus
	1
	-
	-
	-
	-

	
	ehitus
	2
	-
	-
	0
	0

	
	tekstiili-, õmblus- ja nahatööstus
	1
	-
	-
	-
	0

	
	muu tööstus
	4
	-
	-
	-
	0

	15.2
	põllumajandus
	4
	-
	-
	-
	0

	15.3
	transport kokku
	-
	-
	-
	-
	0

	
	raudteetransport
	-
	-
	-
	-
	-

	
	maanteetransport
	-
	-
	-
	-
	-

	
	siseveetransport
	-
	-
	-
	-
	-

	
	õhutransport
	-
	-
	-
	-
	-

	15.4
	äri- ja avaliku teeninduse sektor
	21
	-
	-
	0
	4

	15.5
	kodumajapidamine
	891
	-
	7
	0
	15

	
	Statistiline vahe (14 – 15)
	1
	-
	2
	-
	0


a
Ümardamise tõttu võivad väärtuste koondandmed erineda liidetavate väärtuste summast.

b
K.a puiduhake.

c
Põlevkivikoks.

a        Due to rounding, the values of the aggregate data may differ from the sum.

b
Including wood chips.
c
Oil-shale coke.
	Turba-

brikett 
	Kütte-

puud 
	Puidu-

jäätmedb 
	Puidubrikett ja -graanulid 
	Maa-

gaas
	

	Peat 

briquette
	Fire-

wood
	Wood 

wasteb
	Briquette and pellets
	Natural 

gas
	


	428
	449
	565
	442
	-
	1
	In stocks at the beginning of the year

	-
	11 977
	13 059
	-
	-
	2
	Production of primary energy

	-
	-
	-
	-
	32 458
	4
	Imports

	428
	12 426
	13 624
	442
	32 458
	5
	Resources of primary energy (1+2+4)

	1 238
	0
	0
	3 347
	-
	6
	EXPORTS

	-
	-
	-
	-
	-
	7
	Marine bunkering

	46
	406
	630
	520
	0
	8
	In stocks at the end of the year

	-856
	12 020
	12 994
	-3 425
	32 458
	9
	Supply of primary energy (5–6–7–8)

	35
	800
	7 815
	42
	21 390
	10
	Consumption for conversion to other forms of 
energy

	1
	-
	6
	-
	2 150
	
	for electricity generation

	34
	800
	7 809
	42
	19 240
	
	for heat generation

	-
	0
	0
	-
	-
	
	for conversion to other forms of fuels

	1 085
	-
	-
	3 544
	-
	3
	Production of converted energy

	0
	2
	-
	0
	256
	11
	Energy sector

	-
	0
	4
	-
	-
	12
	Losses

	-
	-
	-
	-
	7 155
	13
	Consumption for non-energy purposes

	194
	11 218
	5 175
	77
	3 657
	14
	Final consumption (calculated)

(9+3–10–11–12–13)

	200
	11 218
	5 177
	79
	3 667
	15
	Final consumption (observed) (15.1+15.2+15.3+15.4+15.5))

	8
	108
	1 580
	0
	1 644
	15.1
	industry total 

	-
	0
	-
	-
	6
	
	iron and steel industry

	-
	18
	3
	-
	17
	
	chemical industry

	-
	0
	-
	-
	28
	
	production of non-ferrous metals

	-
	2
	10
	-
	740
	
	production of other non-metallic mineral products

	2
	4
	-
	0
	3
	
	production of transport equipment

	2
	26
	1
	-
	106
	
	machinery

	-
	1
	-
	-
	198
	
	mining and quarrying

	-
	14
	2
	-
	128
	
	food processing, beverages and tobacco

	-
	8
	-
	0
	53
	
	pulp, paper and printing industry

	-
	12
	1 551
	-
	7
	
	production of wood and wood products

	4
	14
	0
	-
	130
	
	construction

	0
	2
	-
	-
	24
	
	textile, leather and clothing industry

	-
	7
	13
	0
	204
	
	other industries

	2
	40
	25
	8
	9
	15.2
	agriculture

	0
	-
	-
	-
	-
	15.3
	transport total

	0
	-
	-
	-
	-
	
	railway transport

	-
	-
	-
	-
	-
	
	road transport

	-
	-
	-
	-
	-
	
	inland waterway transport

	-
	-
	-
	-
	-
	
	air transport

	15
	365
	5
	9
	397
	15.4
	commercial and public services

	175
	10 705
	3 567
	62
	1 617
	15.5
	households

	-6
	0
	-2
	-2
	-10
	
	Statistical difference (14 – 15)


Tabel 6. Energiabilanss, 2004

Table 6. Energy balance sheet, 2004
(teradžauli — terajoules)

	
	Vedel-

gaas 
	Raske 

kütteõli
	Põlev-

kiviõli
	Kerge kütteõli ja diislikütus 
	Auto-

bensiin

	
	Liquefied 

gas
	Heavy

fuel oil
	Shale 

oil
	Light fuel oil and diesel
	Motor 

Gasoline




	1
	Varu aasta algul
	42
	546
	1 486
	1 200
	437

	2
	Primaarenergia tootmine
	-
	-
	-
	-
	-

	4
	Import
	296
	4 513
	-
	25 533
	12 495

	5
	Primaarenergia ressursid (1+2+4)
	338
	5 059
	1 486
	26 733
	12 932

	6
	Eksport
	-
	-
	7 913
	-
	-

	7
	Merelaevade punkerdamine
	-
	4 139
	-
	2 110
	-

	8
	Varu aasta lõpul
	61
	286
	1 368
	1 261
	541

	9
	Primaarenergiaga varustatus (5–6–7–8)
	277
	634
	-7 795
	23 362
	12 391

	10
	Tarbitud muundamiseks teisteks 

energialiikideks
	12
	505
	4 368
	1 570
	0

	
	elektrienergia tootmiseks
	-
	-
	409
	10
	-

	
	soojuse tootmiseks
	12
	505
	3 959
	1 560
	-

	
	muundamiseks teisteks kütuseliikideks
	-
	-
	-
	-
	-

	3
	Muundatud energia tootmine
	-
	33
	12 886
	480
	-

	11
	Energiasektor
	2
	1
	141
	802
	7

	12
	Kadu
	0
	3
	4
	1
	1

	13
	Tarbitud tooraineks
	0
	0
	0
	0
	0

	14
	Lõpptarbimine (arvutuslik)

(9+3–10–11–12–13)
	263
	158
	578
	21 469
	12 383

	15
	Lõpptarbimine (tegelik) (15.1+15.2+15.3+15.4+15.5)
	274
	159
	577
	21 474
	12 392

	15.1
	tööstus kokku
	86
	149
	528
	1 611
	76

	
	metallitööstus
	0
	-
	-
	0
	0

	
	keemiatööstus
	53
	-
	-
	19
	0

	
	värvilise metalli tootmine
	-
	-
	-
	-
	-

	
	muude mittemetalsete toodete 

tootmine
	1
	80
	14
	99
	1

	
	transpordivahendite tootmine
	0
	-
	-
	18
	2

	
	masinaehitus
	2
	-
	-
	46
	3

	
	mäetööstus
	-
	-
	0
	105
	0

	
	toiduaine- ja tubakatööstus
	6
	-
	-
	69
	3

	
	paberitööstus
	2
	-
	-
	1
	0

	
	puidutööstus
	5
	60
	501
	182
	18

	
	ehitus
	5
	9
	13
	1 035
	46

	
	tekstiili-, õmblus- ja nahatööstus
	2
	-
	-
	5
	0

	
	muu tööstus
	10
	-
	-
	32
	3

	15.2
	põllumajandus
	0
	-
	34
	2 975
	131

	15.3
	transport kokku
	8
	-
	-
	14 049
	3 965

	
	raudteetransport
	0
	-
	-
	1 689
	1

	
	maanteetransport
	8
	-
	-
	12 005
	3 963

	
	siseveetransport
	-
	-
	-
	355
	1

	
	õhutransport
	-
	-
	-
	0
	0

	15.4
	äri- ja avaliku teeninduse sektor
	22
	10
	15
	776
	35

	15.5
	kodumajapidamine
	158
	-
	-
	2 063
	8 185

	
	Statistiline vahe (14 – 15)
	-11
	-1
	1
	-5
	-9


a
Põlevkivi- ja biogaas, must leelis.

b
Biogaas.

c
Hüdro- ja tuuleenergia.

a
Shale oil gas and biogas, black liquor.

b
Biogas.

c
Hydro-electric and wind energy.

Järg — Cont.
	Lennuki-

kütus


	Muu 

kütusa
	Kütus 

kokku
	Elektri-

energia
	Soojus
	Energia 

kokku

	Aviation gasoline
	Other 

fuelsa
	Total 

fuels
	Electri-

city
	Heat
	Total 

energy




	77
	6
	19 289
	-
	-
	19 289
	1
	In stocks at the beginning of the year

	-
	84b
	151 919
	108c
	-
	152 028
	2
	Production of primary energy

	1 149
	-
	87 251
	1 249
	-
	88 500
	4
	Imports

	1 226
	90
	258 459
	1 357
	-
	259 816
	5
	Resources of primary energy (1+2+4)

	-
	-
	13 892
	7 706
	-
	21 598
	6
	EXPORTS

	-
	-
	6 249
	-
	-
	6 249
	7
	Marine bunkering

	1
	4
	15 074
	-
	-
	15 074
	8
	In stocks at the end of the year

	1 225
	86
	223 244
	-6 349
	-
	216 895
	9
	Supply of primary energy (5–6–7–8)

	-
	5 485
	178 565
	75
	-
	178 640
	10
	Consumption for conversion to other forms of 
energy

	-
	2 167
	101 283
	-
	-
	101 283
	
	for electricity generation

	-
	3 318
	46 381
	75
	-
	46 456
	
	for heat generation

	-
	-
	30 901
	-
	-
	30 901
	
	for conversion to other forms of fuels

	-
	5 629
	24 654
	36 987
	38 220
	99 861
	3
	Production of converted energy

	-
	219
	1 432
	5 347
	1 495
	8 274
	11
	Energy sector

	-
	11
	48
	4 004
	4 804
	8 856
	12
	Losses

	-
	-
	8 526
	-
	-
	8 526
	13
	Consumption for non-energy purposes

	1 225
	-
	59 327
	21 212
	31 921
	112 460
	14
	Final consumption (calculated)

(9+3–10–11–12–13)

	1 237
	-
	59 383
	21 212
	31 921
	112 516
	15
	Final consumption (observed) (15.1+15.2+15.3+15.4+15.5))

	-
	-
	7 777
	7 686
	9 539
	25 002
	15.1
	industry total 

	-
	-
	22
	12
	3
	37
	
	iron and steel industry

	-
	-
	110
	1 183
	678
	1 971
	
	chemical industry

	-
	-
	28
	12
	0
	40
	
	production of non-ferrous metals

	-
	-
	2 893
	705
	234
	3 832
	
	production of other non-metallic mineral products

	-
	-
	37
	167
	154
	358
	
	production of transport equipment

	-
	-
	189
	706
	384
	1 279
	
	machinery

	-
	-
	304
	67
	16
	387
	
	mining and quarrying

	-
	-
	228
	1 079
	1 787
	3 094
	
	food processing, beverages and tobacco

	-
	-
	64
	490
	1 260
	1 814
	
	pulp, paper and printing industry

	-
	-
	2 337
	1 228
	2 349
	5 914
	
	production of wood and wood products

	-
	-
	1 258
	344
	186
	1 788
	
	construction

	-
	-
	34
	939
	1 179
	2 152
	
	textile, leather and clothing industry

	-
	-
	273
	754
	1 309
	2 336
	
	other industries

	-
	-
	3 228
	798
	460
	4 486
	15.2
	agriculture

	1 222
	-
	19 244
	358
	211
	19 813
	15.3
	transport total

	-
	-
	1 690
	123
	48
	1 861
	
	railway transport

	-
	-
	15 976
	220
	152
	16 348
	
	road transport

	-
	-
	356
	9
	1
	366
	
	inland waterway transport

	1 222
	-
	1 222
	6
	10
	1 238
	
	air transport

	15
	-
	1 689
	6 546
	6 160
	14 395
	15.4
	commercial and public services

	-
	-
	27 445
	5 824
	15 551
	48 820
	15.5
	households

	-12
	0
	-56
	0
	0
	-56
	
	Statistical difference (14 – 15)


Annex 2. Energy balance sheet, 2004
	
	
	
	
	
	
	

	In natural units (1000 tonnes)
	Terajoules (TJ)
	 
	 
	 

	 
	HFO
	Diesel oil
	Total
	 
	HFO
	Diesel oil
	Total

	In stocks at the beginning of the year
	9
	19
	28
	In stocks at the beginning of the year
	382
	818
	1 200

	Production of primary energy
	 
	 
	 
	Production of primary energy
	0
	0
	0

	Production of converted energy
	11
	 
	11
	Production of converted energy
	5 948
	19 585
	25 533

	Imports
	138
	461
	599
	Imports
	6 330
	20 403
	26 733

	Recources of energy
	158
	480
	639
	Recources of energy
	0
	0
	0

	Exports
	 
	 
	0
	Exports
	0
	2 110
	2 110

	Marine bunkering
	 
	50
	50
	Marine bunkering
	721
	540
	1 261

	In stocks at the end of the year
	17
	13
	29
	In stocks at the end of the year
	5 610
	17 753
	23 363

	Supply of energy
	142
	418
	560
	Supply of energy
	7 637
	14 822
	22 459

	Gross inland consumption
	142
	418
	560
	Consumption for conversion to other frorms of energy
	1 545
	26
	1 571

	Consumption for conversion to other forms of energy
	36
	1
	37
	for electricity generation
	1
	9
	10

	for electricity generation
	0
	0
	0
	for heat generation
	1 543
	17
	1 561

	for heat generation
	36
	0
	36
	for conversion to other forms of fuels
	0
	0
	0

	for conversion to other forms of fuels
	0
	0
	0
	Production of converted energy
	480
	0
	480

	Energy sector
	13
	6
	19
	Energy sector
	554
	248
	802

	Losses
	0
	0
	0
	Losses
	1
	0
	1

	Consumption for non-energy purposes
	 
	 
	0
	Consumption for non-energy purposes
	0
	0
	0

	Final consumption (calculated)
	93
	411
	504
	Final consumption (calculated)
	3 990
	17 479
	21 469

	Final consumption (observed)
	93
	412
	504
	Final consumption (observed)
	3 987
	17 487
	21 474

	industry total 
	12
	25
	38
	industry total 
	529
	1083
	1 612

	iron and steel industry
	0
	0
	0
	iron and steel industry
	0
	0
	0

	chemical industry
	0
	0
	0
	chemical industry
	0
	19
	20

	production of non-ferrous metals
	0
	0
	0
	production of non-ferrous metals
	0
	0
	0

	production of other non-metallic mineral products
	1
	2
	2
	production of other non-metallic mineral products
	35
	64
	99

	production of transport equipment
	0
	0
	0
	production of transport equipment
	11
	7
	18

	machinery
	0
	1
	1
	machinery
	20
	26
	46

	mining and quarrying
	0
	2
	2
	mining and quarrying
	2
	103
	106

	food processing, beverages and tobacco
	1
	0
	2
	food processing, beverages and tobacco
	62
	7
	68

	pulp, paper and printing industry
	0
	0
	0
	pulp, paper and printing industry
	0
	1
	1

	production of wood 
	2
	3
	4
	production of wood 
	66
	116
	182

	construction
	8
	17
	24
	construction
	323
	712
	1 036

	textile, leather and clothing industry
	0
	0
	0
	textile, leather and clothing industry
	2
	3
	5

	other industries
	0
	1
	1
	other industries
	8
	24
	32

	agriculture
	24
	46
	70
	agriculture
	1036
	1939
	2 975

	transport total
	41
	289
	330
	transport total
	1764
	12285
	14 049

	railway transport
	38
	1
	39
	railway transport
	1652
	37
	1 689

	Road transport
	1
	282
	283
	road transport
	30
	11975
	12 004

	inland waterway transport
	2
	6
	8
	inland waterway transport
	83
	272
	355

	air transport
	0
	0
	0
	air transport
	0
	0
	0

	commercial and public services
	9
	9
	18
	commercial and public services
	389
	387
	776

	households
	6
	42
	48
	households
	270
	1793
	2 063

	Statistical difference 
	0
	0
	0
	Statistical difference 
	2
	-8
	-5


---

Annex 3. Common Reporting Format tables: 1990-2003

































� EMBED Excel.Sheet.8  ���











CH4emission= MSWL*MCF*DOC*DOCF*F*16/12 – R








� Energy Balance 2004. Statistical ofice of Estonian. Yearbook. Tallinn, pp 36.


� RTL, 29.07.2004, 1001, 1625


�  www.ghgprotocol.org/standard/tools.htm





� A non-combustion emission factor of 0.3 kg SO2/tonne for cement has been calculated from measurements in Norwegian plants. If no information of sulphur content and degree of absorption is avaiable and there are no measurement data, a factor of 0.3 kg SO2/tonne cement is suggested.
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Chart1

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001

		2002

		2003

		2004



Use of N-fertilisers, t N/yr

71700

69800

58360

29949

26068

18905

16560

20471

24932

19895

22396

19603

16700

23255

24833



ch4

		

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

		Methane from enteric fermentation		52		52		49		47		36		34		27		24		26		22		19		18		18		19		19.0

				17.7		16.5		13.4		10.4		10.0		9.1		8.0		7.4		7.3		6.4		6.2		2.9		2.8		2.8		3.6

		Enteric Fermentation		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7		19.3		19.0

		Manure Management		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8		2.8		3.6

		Total CH4 from agriculture		69.7		65.3		60.3		46.8		43.8		35.7		27.2		26.1		25.0		21.8		20.6		21.3		20.5		22.1		22.6

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

		Non-dairy Cattle		477		444		361		237		208		185		171		158		149		129		122		132		138

		Dairy Cattle		281		264		253		227		211		185		172		168		159		138		131		129		116

		Poultry		6537		5538		3418		3226		3130		2911		2325		2602		2636		2462		2366		2295		2096

		Sheep & Goats		140		143		124		83		62		50		39		36		31		31		32		32		34

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341

		Horses		9		8		7		5		5		5		4		4		4		4		4		6		5

		Enteric Fermentation

		kg CH4/animal/yr		Emission factor,		Reference of source

		Dairy Cattle		81		IPCC

		Non-Dairy Cattle		56		IPCC

		Sheep		5		IPCC

		Goats		5		IPCC

		Horses		18		IPCC

		Swine		1		IPCC

		Poultry		0		IPCC

		1.    Cattle		0.00

		Dairy Cattle(4)		6.00

		Non-Dairy Cattle		4.00

		2.    Buffalo		0.00

		3.    Sheep		0.19

		4.    Goats		0.12

		5.    Camels and Llamas		0.00

		6.    Horses		Jan-40

		7.    Mules and Asses		0.00

		8.    Swine		4.00

		9.    Poultry		0.08

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

		Energy		61		60		42		27		32		36		40		39		34		33		37		38		34		37

		Agriculture		70		65		60		47		44		36		27		26		25		22		21		21		21		22

		Waste		77		49		40		41		49		50		61		71		67		62		57		34		36		35

		Total Emissions		207.8		174.7		141.7		114.7		125.3		122.0		128.3		136.5		126.8		116.7		114.4		93.8		90.4		93.7

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

		Enteric 
Fermentation (Gg)		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7		19.3		19.0

		Manure 
Management (Gg)		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8		2.8		3.6

		Total CH4 from 
agriculture (Gg)		69.7		65.3		60.3		46.8		43.8		35.7		27.2		26.1		25.0		21.8		20.6		21.3		20.5		22.1		22.6
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ch4_n2o

		1990		1990		1990

		1991		1991		1991

		1992		1992		1992

		1993		1993		1993

		1994		1994		1994

		1995		1995		1995

		1996		1996		1996

		1997		1997		1997

		1998		1998		1998

		1999		1999		1999

		2000		2000		2000

		2001		2001		2001

		2002		2002		2002

		2003		2003		2003



Energy

Agriculture

Waste

61.310528

69.726379

76.5658721292

60.02619145

65.2722294

49.211685515

41.573502275

60.2940378

39.7054430392

27.05616184

46.7916258

40.7677471279

32.21308256

43.7873746

49.2133439354

35.960828455

35.6689154

50.3271992254

40.13592657

27.1713582

60.9931096

39.263376235

26.064481

71.1485036633

34.44479487

24.9683496

67.4163533333

32.82547386

21.7740124

62.1037324247

36.853214705

20.6389532

56.9331094561

38.143068705

21.2808062

34.350436102
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36.691763995

22.1113176

34.90392935



koefitsiendid

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Methane from enteric fermentation

Methane from enteric fermentation, Gg

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



loomad

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

		Methane from  Enteric Fermentation		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7

		Methane from  Manure Management		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8

		Nitrous oxide from manure management, Gg		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03		0.0174699225

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

		Direct Soil Emissions		1.94		1.92		1.55		1.05		0.92		0.80		0.76		0.82		0.81		0.67		0.82		0.70		0.57		0.48

		Animal Production		0.08		0.07		0.06		0.05		0.04		0.04		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		Indirect Emissions		1.06		1.03		0.86		0.46		0.40		0.30		0.26		0.31		0.37		0.30		0.33		0.30		0.26		0.35

		Nitrous oxide emission from agricultural soils		3.07		3.01		2.47		1.56		1.37		1.15		1.03		1.14		1.19		0.98		1.16		1.00		0.84		1.054

		Non-dairy Cattle		477		444		361		237		208		185		171		158		149		129		122		132		138

		Dairy Cattle		281		264		253		227		211		185		172		168		159		138		131		129		116

		Poultry		6537		5538		3418		3226		3130		2911		2325		2602		2636		2462		2366		2295		2096

		Sheep & Goats		140		143		124		83		62		50		39		36		31		31		32		32		34

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341

		Horses		9		8		7		5		5		5		4		4		4		4		4		6		5

		Use of mineral fertilisers, t N/yr		71700		69800		58360		29949		26068		18905		16560		20471		24932		19895		22396		19603		16700		23255		24833

		Enteric Fermentation

		kg CH4/animal/yr		Emission factor,		Reference of source

		Dairy Cattle		81		IPCC

		Non-Dairy Cattle		56		IPCC

		Sheep		5		IPCC

		Goats		5		IPCC

		Horses		18		IPCC

		Swine		1		IPCC

		Poultry		0		IPCC

		1.    Cattle		0.00

		Dairy Cattle(4)		6.00

		Non-Dairy Cattle		4.00

		2.    Buffalo		0.00

		3.    Sheep		0.19

		4.    Goats		0.12

		5.    Camels and Llamas		0.00

		6.    Horses		Jan-40

		7.    Mules and Asses		0.00

		8.    Swine		4.00

		9.    Poultry		0.08

		Enteric Fermentation				Reference of source

				kg CH4/animal/yr						Manure 
management		Emission factor, kg CH4/animal/yr		Refernce of 
source

										Dairy Cattle		6.0		IPCC

										Non-Dairy Cattle		4.0		IPCC

										Sheep		0.19		IPCC

										Goats		0.12		IPCC

										Horses		1.4		IPCC

										Swine		4.0		IPCC

		CH4								Poultry		0.08		IPCC

		A.  Enteric Fermentation		52.01735		48.753		46.9039		36.3598		33.7725		26.5318		24.068		22.986		21.8988		19.08205		17.9686		18.409		17.7136		19.304		19.0

		B.  Manure Management		17.709029		16.5192294		13.3901378		10.4318258		10.0148746		9.1371154		3.1033582		3.078481		3.0695496		2.6919624		2.6703532		2.8718062		2.7870804		2.807		3.6

		N2O

		Manure Management		0.0787599807		0.0734696093		0.0628026699		0.0487973668		0.0450180642		0.0400892937		0.0360278695		0.0346741679		0.0331048046		0.0288860811		0.0275866906		0.0341392417		0.0326410444		0.0329781429		0.0174699225

		Agricultural Soils		3.070258779		3.0131826772		2.4651546952		1.5571248336		1.3696447338		1.1459492791		1.0557376385		1.1692691683		1.2157478379		0.9950272447		1.179409058		1.0046997484		0.8430865614		0.8314853843		0.8956270154

		Emissions from agriculture, Gg CO2-Eq.		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		CH4 from enteric fermentation		1092		1024		985		764		709		557		505		483		460		401		377		387		372		405

		CH4 from manure management		372		347		281		219		210		192		65		65		64		57		56		60		59		59

		N2O from manure management		24		23		19		15		14		12		11		11		10		9		9		11		10		10

		N2O from agricultural soils		952		934		764		483		425		355		327		362		377		308		366		311		261		258

		Total		2440		2328		2050		1480		1358		1117		909		921		911		775		808		769		702		732

				100		95.3750022044		83.9944176841		60.6634088264		55.6487721316		45.758744664		37.2491103554		37.7215931606		37.3488391493		31.7428123094		33.0917156207		31.5080041876		28.7647733444		30.0076391935

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

		Fuel Combustion		0.15		0.15		0.11		0.09		0.11		0.14		0.16		0.16		0.14		0.13		0.13		0.13		0.14		0.14

		Agriculture		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86

		Total Emissions		3.30		3.23		2.63		1.70		1.53		1.32		1.25		1.37		1.39		1.16		1.34		1.17		1.01		1.01

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

		Manure Management		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03

		Agricultural Soils		3.07		3.01		2.47		1.56		1.37		1.15		1.06		1.17		1.22		1.00		1.18		1.00		0.84		0.83

		Total Emissions		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86
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		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996

		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001

		2002		2002

		2003		2003



Fuel Combustion

Agriculture

0.1527125

3.1490187597

0.1455661

3.0866522865

0.1068841

2.5279573651

0.0940764

1.6059222003

0.1106592

1.4146627981

0.1379025

1.1860385728
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0.144428104

0.8644635272
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		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001
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		2003		2003



Agricultural Soils

Manure Management

3.070258779
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		1993		1993

		1994		1994

		1995		1995

		1996		1996

		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001

		2002		2002

		2003		2003



Total

Emission from agriculture, Gg CO2 eq

Changes, %

2440.4497745017

100

2327.579026228

95.3750022044

2049.841576966

83.9944176841

1480.4600239079

60.6634088264

1358.0803339979

55.6487721316

1116.7191809683

45.758744664

909.0458296715

37.2491103554

920.5765352257

37.7215931606
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37.3488391493
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701.9898462203

28.7647733444
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30.0076391935
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		1993		1993

		1994		1994

		1995		1995

		1996		1996

		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001

		2002		2002

		2003		2003



Total

Gg CO2 eq

%

2440.4497745017

100

2327.579026228

95.3750022044

2049.841576966

83.9944176841

1480.4600239079

60.6634088264

1358.0803339979

55.6487721316

1116.7191809683

45.758744664

909.0458296715

37.2491103554

920.5765352257

37.7215931606

911.4796607974

37.3488391493

774.6673914249

31.7428123094

807.5866992436

33.0917156207

768.9370171465

31.5080041876

701.9898462203

28.7647733444

732.32136303

30.0076391935



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

		A.  Enteric Fermentation		52.01735		48.753		46.9039		36.3598		33.7725		26.5318		24.068		22.986		21.8988		19.08205		17.9686		18.409		17.7136		19.304		19.0

		B.  Manure Management		17.709029		16.5192294		13.3901378		10.4318258		10.0148746		9.1371154		3.1033582		3.078481		3.0695496		2.6919624		2.6703532		2.8718062		2.7870804		2.807		3.6

		N2O

		Manure Management		0.0787599807		0.0734696093		0.0628026699		0.0487973668		0.0450180642		0.0400892937		0.0360278695		0.0346741679		0.0331048046		0.0288860811		0.0275866906		0.0341392417		0.0326410444		0.0329781429		0.0174699225

		Agricultural Soils		3.070258779		3.0131826772		2.4651546952		1.5571248336		1.3696447338		1.1459492791		1.0557376385		1.1692691683		1.2157478379		0.9950272447		1.179409058		1.0046997484		0.8430865614		0.8314853843		0.8956270154

		Emissions from agriculture, Gg CO2-Eq.		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004

		CH4 from enteric fermentation		1092		1024		985		764		709		557		505		483		460		401		377		387		372		405		398

		CH4 from manure management		372		347		281		219		210		192		65		65		64		57		56		60		59		59		76

		N2O from manure management		24		23		19		15		14		12		11		11		10		9		9		11		10		10		5

		N2O from agricultural soils		952		934		764		483		425		355		327		362		377		308		366		311		261		258		278

		Total		2440		2328		2050		1480		1358		1117		909		921		911		775		808		769		702		732		758

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

		Manure Management		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03

		Agricultural Soils		3.07		3.01		2.47		1.56		1.37		1.15		1.06		1.17		1.22		1.00		1.18		1.00		0.84		0.83

		Total Emissions		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86
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Direct Soil Emissions

Indirect Emissions

Nitrous oxide emission from agricultural soils, Gg
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%

2440.4497745017
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		Livestock Type		Emissions Factor for Enteric Fermentation (kg/head/yr)		Emissions Factor for Manure Management (kg/head/yr)

		Dairy Cattle		100		14.0

		Non-Dairy Cattle		48		6.0

		Sheep		8		0.19

		Goats		5		0.12

		Horses		18		1-Apr

		Swine		1-May		3.0

		Poultry		0		0.08

		Enteric Fermentation		Emission factor,

				kg CH4/animal/yr

				Emissions                       Factor for                Enteric                                  Fermentation		Emissions                                   Factor for                                Manure                                                    Management

				(kg/head/yr)		(kg/head/yr)

		Dairy Cattle		100		14

		Non-dairy Cattle		48		6

		Sheep		8		0.19

		Goats		5		0.12

		Horses		18		1.4

		Swine		1.5		3

		Poultry		0		0.078

								4-1suppl.liquid		4-1suppl.solid		4-1suppl.pasture		4-1suppl.other

		Livestock Type		Number of Animals		Nitrogen Excretion             Nex		Fraction of Manure                         Nitrogen per AWMS                     (%/100)		Fraction of Manure      Nitrogen per AWMS                             (%/100)		Fraction of Manure        Nitrogen per AWMS                         (%/100)		Fraction of Manure            Nitrogen per AWMS                     (%/100)

				(1000s)		(kg//head/(yr)		(fraction)		(fraction)		(fraction)		(fraction)

		Non-dairy Cattle		133.3		70		55		2		33		9

		Dairy Cattle		116.5		100		46		21		8		1

		Poultry		2183		0.6		13		1		2		84

		Sheep		38.8		20		0		2		87		11

		Swine		340.1		20		77		23		0		0

		Others		8		25		0		0		96		4





		

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

		Non-dairy cattle		477		444		361		237		208		185		171		158		149		129		122		132		138		140		133

		Dairy cattle		281		264		253		227		211		185		172		168		159		138		131		129		116		117		117

		Poultry		6536.5		5538.3		3418.1		3226.1		3129.7		2911.3		2324.9		2602		2635.7		2461.8		2366.4		2294.9		2096		1945		2183

		Sheep & goats		140		143		124		83		62		50		39		36		31		31		32		32		34		34		36

		….goats		-		-		-		-		-		-		1.6		1.7		2.1		2.7		3.2		3.6		3.9		3.5		2.9

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341		345		340

		Horses		8.6		7.8		6.6		5.2		5.0		4.6		4.2		4.2		3.9		3.9		4.2		5.5		5.0		6.0		5.1





		

		SOWN AREA OF FIELD CROPS

		thousand hectares

		Field crops total		1980		1985		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		Cereal and legumes		444.7		404.9		397.1		418.2		423.5		375.5		320.2		308.0		294.6		335.3		360.5		323.9		333.2		277.8		261.6		267.7

		Potatoes		72.3		60.9		45.5		52.2		46.3		42.6		39.9		36.9		35.3		35.2		32.6		31.1		30.9		22.1		16.0		17.0

		Forage crops		559.1		602.2		665.3		635.2		627.0		632.2		566.9		493.9		515.5		480.8		446.0		435.2		412.8		312.7		274.3		184.8

		Other		11.5		9.6		8.4		8.7		9.8		6.7		8.0		11.9		13.7		12.9		22.0		28.5		32.9		31.6		36.2		50.1

		Total		1087.6		1077.6		1116.3		1114.3		1106.6		1057.0		935.0		850.7		859.1		864.2		861.1		818.7		809.8		644.2		588.1		517.3

		Industrial crops		5.6		4.7		3.2		3.0		4.7		2.1		3.6		7.3		9.5		9.0		17.8		24.6		29.1		28.3		33.2		46.7

		Vegetables and greens		5.9		4.9		5.2		5.7		5.1		4.6		4.4		4.6		4.2		3.9		4.2		3.9		3.8		3.3		3.0		3.4

		Cereals		444.3		403.9		397.0		418.1		423.1		375.1		319.5		304.3		288.8		326.6		354.1		321.0		329.3		274.1		259.2		263.2

		Legumes		0.4		1.0		0.1		0.1		0.4		0.4		0.7		3.7		5.8		8.7		6.4		2.9		3.9		3.7		2.4		4.5

								414806		312870		273852		184465

								200		2001		2002		2003

						üheaastane		7386		9382		5691		4133

						mitmeaastane kokku		399649		298173		264963		175881

						allakülv		7771		5315		3198		4451

						green fodder

						sööda juurvili		2527		1399		402		330

								417333		314269		274254		184795

		Field crops total		1980		1985		1990		1995		2000		2003

		Cereal and legumes		445		405		397		308		333		268

		Potatoes		72		61		46		37		31		17

		Forage crops		559		602		665		494		413		185

		Other		12		10		8		12		33		50

		Total		1088		1078		1116		851		810		517

		Industrial crops		5.6		4.7		3.2		7.3		29.1		46.7

		Vegetables and greens		5.9		4.9		5.2		4.6		3.8		3.4

		Cereals		444.3		403.9		397.0		304.3		329.3		263.2

		Legumes		0.4		1.0		0.1		3.7		3.9		4.5

		Field crop		1980				1985						1990				1995				2003

		Cereals and legumes		444.7		40.9		404.9		37.6				397.1		35.6		308.0		36.2		268		51.7

		Potatoes		72.3		6.6		60.9		5.7				45.5		4.1		36.9		4.3		17		3.3

		Forage crops		559.1		51.4		602.2		55.9				665.3		59.6		493.9		58.1		185		35.7

		Other		11.5		1.1		9.6		0.9				8.4		0.8		11.9		1.4		50		9.7

		Total		1,087.6		100.0		1,077.6		100.0				1,116.3		100.0		850.7		100.0		517		100.0





		Cereal and legumes		Cereal and legumes		Cereal and legumes		Cereal and legumes		Cereal and legumes		267.666

		Potatoes		Potatoes		Potatoes		Potatoes		Potatoes		16.979

		Forage crops		Forage crops		Forage crops		Forage crops		Forage crops		184.795

		Other		Other		Other		Other		Other		50.09

		Total		Total		Total		Total		Total		517.32
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		Other		Other		Other		Other		Other		50.09

		Total		Total		Total		Total		Total		517.32



1980

1985

1990

1995

2000

2003

444.7

404.9

397.1

308

333.2

72.3

60.9

45.5

36.9

30.9

559.1

602.2

665.3

493.9

412.8

11.5

9.6

8.4

11.9

32.9

1087.6

1077.6

1116.3

850.7

809.8




_1191930979.xls
Chart3

		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996

		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001

		2002		2002

		2003		2003

		2004		2004



Direct Soil Emissions

Indirect Emissions

Nitrous oxide emission from agricultural soils, Gg

1.9369992302

1.0580982994

1.9167195002

1.0258326113

1.5503054861

0.8555583523

1.0523692653

0.459244732

0.9233365138

0.4041429628

0.8049704581

0.3032027724

0.7575217297

0.2627335973

0.8187672051

0.3117705017

0.8104129194

0.3726007872

0.6658559864

0.3005060973

0.8185908684

0.3330676822

0.6958537813

0.2975545821

0.5745819655

0.257612428

0.4750169098

0.3454400781

0.5079397037

0.3722730244



ch4

		

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

		Methane from enteric fermentation		52		52		49		47		36		34		27		24		26		22		19		18		18		19		19.0

				17.7		16.5		13.4		10.4		10.0		9.1		8.0		7.4		7.3		6.4		6.2		2.9		2.8		2.8		3.6

		Enteric Fermentation		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7		19.3		19.0

		Manure Management		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8		2.8		3.6

		Total CH4 from agriculture		69.7		65.3		60.3		46.8		43.8		35.7		27.2		26.1		25.0		21.8		20.6		21.3		20.5		22.1		22.6

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

		Non-dairy Cattle		477		444		361		237		208		185		171		158		149		129		122		132		138

		Dairy Cattle		281		264		253		227		211		185		172		168		159		138		131		129		116

		Poultry		6537		5538		3418		3226		3130		2911		2325		2602		2636		2462		2366		2295		2096

		Sheep & Goats		140		143		124		83		62		50		39		36		31		31		32		32		34

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341

		Horses		9		8		7		5		5		5		4		4		4		4		4		6		5

		Enteric Fermentation

		kg CH4/animal/yr		Emission factor,		Reference of source

		Dairy Cattle		81		IPCC

		Non-Dairy Cattle		56		IPCC

		Sheep		5		IPCC

		Goats		5		IPCC

		Horses		18		IPCC

		Swine		1		IPCC

		Poultry		0		IPCC

		1.    Cattle		0.00

		Dairy Cattle(4)		6.00

		Non-Dairy Cattle		4.00

		2.    Buffalo		0.00

		3.    Sheep		0.19

		4.    Goats		0.12

		5.    Camels and Llamas		0.00

		6.    Horses		Jan-40

		7.    Mules and Asses		0.00

		8.    Swine		4.00

		9.    Poultry		0.08

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

		Energy		61		60		42		27		32		36		40		39		34		33		37		38		34		37

		Agriculture		70		65		60		47		44		36		27		26		25		22		21		21		21		22

		Waste		77		49		40		41		49		50		61		71		67		62		57		34		36		35

		Total Emissions		207.8		174.7		141.7		114.7		125.3		122.0		128.3		136.5		126.8		116.7		114.4		93.8		90.4		93.7

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

		Enteric 
Fermentation (Gg)		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7		19.3		19.0

		Manure 
Management (Gg)		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8		2.8		3.6

		Total CH4 from 
agriculture (Gg)		69.7		65.3		60.3		46.8		43.8		35.7		27.2		26.1		25.0		21.8		20.6		21.3		20.5		22.1		22.6
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Methane from enteric fermentation
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ch4_n2o

		1990		1990		1990

		1991		1991		1991

		1992		1992		1992

		1993		1993		1993

		1994		1994		1994

		1995		1995		1995

		1996		1996		1996

		1997		1997		1997

		1998		1998		1998

		1999		1999		1999

		2000		2000		2000

		2001		2001		2001

		2002		2002		2002

		2003		2003		2003



Energy

Agriculture

Waste

61.310528

69.726379

76.5658721292

60.02619145

65.2722294

49.211685515

41.573502275

60.2940378

39.7054430392

27.05616184

46.7916258

40.7677471279

32.21308256

43.7873746

49.2133439354

35.960828455

35.6689154

50.3271992254

40.13592657

27.1713582

60.9931096

39.263376235

26.064481

71.1485036633

34.44479487

24.9683496

67.4163533333

32.82547386

21.7740124

62.1037324247

36.853214705

20.6389532

56.9331094561

38.143068705

21.2808062

34.350436102

34.277925255

20.5006804

35.5986703504

36.691763995

22.1113176

34.90392935
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Methane from enteric fermentation

Methane from enteric fermentation, Gg

0
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loomad

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

		Methane from  Enteric Fermentation		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7

		Methane from  Manure Management		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8

		Nitrous oxide from manure management, Gg		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03		0.0174699225

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

		Direct Soil Emissions		1.94		1.92		1.55		1.05		0.92		0.80		0.76		0.82		0.81		0.67		0.82		0.70		0.57		0.48		0.51

		Animal Production		0.08		0.07		0.06		0.05		0.04		0.04		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.02

		Indirect Emissions		1.06		1.03		0.86		0.46		0.40		0.30		0.26		0.31		0.37		0.30		0.33		0.30		0.26		0.35		0.37

		Nitrous oxide emission from agricultural soils		3.07		3.01		2.47		1.56		1.37		1.15		1.03		1.14		1.19		0.98		1.16		1.00		0.84		1.054		0.90

		Non-dairy Cattle		477		444		361		237		208		185		171		158		149		129		122		132		138

		Dairy Cattle		281		264		253		227		211		185		172		168		159		138		131		129		116

		Poultry		6537		5538		3418		3226		3130		2911		2325		2602		2636		2462		2366		2295		2096

		Sheep & Goats		140		143		124		83		62		50		39		36		31		31		32		32		34

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341

		Horses		9		8		7		5		5		5		4		4		4		4		4		6		5

		Use of mineral fertilisers, t N/yr		71700		69800		58360		29949		26068		18905		16560		20471		24932		19895		22396		19603		16700		23255		24833

		Enteric Fermentation

		kg CH4/animal/yr		Emission factor,		Reference of source

		Dairy Cattle		81		IPCC

		Non-Dairy Cattle		56		IPCC

		Sheep		5		IPCC

		Goats		5		IPCC

		Horses		18		IPCC

		Swine		1		IPCC

		Poultry		0		IPCC

		1.    Cattle		0.00

		Dairy Cattle(4)		6.00

		Non-Dairy Cattle		4.00

		2.    Buffalo		0.00

		3.    Sheep		0.19

		4.    Goats		0.12

		5.    Camels and Llamas		0.00

		6.    Horses		Jan-40

		7.    Mules and Asses		0.00

		8.    Swine		4.00

		9.    Poultry		0.08

		Enteric Fermentation				Reference of source

				kg CH4/animal/yr						Manure 
management		Emission factor, kg CH4/animal/yr		Refernce of 
source

										Dairy Cattle		6.0		IPCC

										Non-Dairy Cattle		4.0		IPCC

										Sheep		0.19		IPCC

										Goats		0.12		IPCC

										Horses		1.4		IPCC

										Swine		4.0		IPCC

		CH4								Poultry		0.08		IPCC

		A.  Enteric Fermentation		52.01735		48.753		46.9039		36.3598		33.7725		26.5318		24.068		22.986		21.8988		19.08205		17.9686		18.409		17.7136		19.304		19.0

		B.  Manure Management		17.709029		16.5192294		13.3901378		10.4318258		10.0148746		9.1371154		3.1033582		3.078481		3.0695496		2.6919624		2.6703532		2.8718062		2.7870804		2.807		3.6

		N2O

		Manure Management		0.0787599807		0.0734696093		0.0628026699		0.0487973668		0.0450180642		0.0400892937		0.0360278695		0.0346741679		0.0331048046		0.0288860811		0.0275866906		0.0341392417		0.0326410444		0.0329781429		0.0174699225

		Agricultural Soils		3.070258779		3.0131826772		2.4651546952		1.5571248336		1.3696447338		1.1459492791		1.0557376385		1.1692691683		1.2157478379		0.9950272447		1.179409058		1.0046997484		0.8430865614		0.8314853843		0.8956270154

		Emissions from agriculture, Gg CO2-Eq.		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		CH4 from enteric fermentation		1092		1024		985		764		709		557		505		483		460		401		377		387		372		405

		CH4 from manure management		372		347		281		219		210		192		65		65		64		57		56		60		59		59

		N2O from manure management		24		23		19		15		14		12		11		11		10		9		9		11		10		10

		N2O from agricultural soils		952		934		764		483		425		355		327		362		377		308		366		311		261		258

		Total		2440		2328		2050		1480		1358		1117		909		921		911		775		808		769		702		732

				100		95.3750022044		83.9944176841		60.6634088264		55.6487721316		45.758744664		37.2491103554		37.7215931606		37.3488391493		31.7428123094		33.0917156207		31.5080041876		28.7647733444		30.0076391935

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

		Fuel Combustion		0.15		0.15		0.11		0.09		0.11		0.14		0.16		0.16		0.14		0.13		0.13		0.13		0.14		0.14

		Agriculture		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86

		Total Emissions		3.30		3.23		2.63		1.70		1.53		1.32		1.25		1.37		1.39		1.16		1.34		1.17		1.01		1.01

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

		Manure Management		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03

		Agricultural Soils		3.07		3.01		2.47		1.56		1.37		1.15		1.06		1.17		1.22		1.00		1.18		1.00		0.84		0.83

		Total Emissions		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86





loomad

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001

		2002



17.709029

16.5192294

13.3901378

10.4318258

10.0148746

9.1371154

3.1033582

3.078481

3.0695496

2.6919624

2.6703532

2.8718062

2.7870804
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Use of N-fertilisers, t N/yr
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		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996

		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001

		2002		2002

		2003		2003



Fuel Combustion

Agriculture

0.1527125

3.1490187597

0.1455661

3.0866522865

0.1068841

2.5279573651

0.0940764

1.6059222003

0.1106592

1.4146627981

0.1379025

1.1860385728

0.1554705

1.091765508

0.1612975

1.2039433362

0.1393533

1.2488526426

0.1335852

1.0239133259

0.1286885

1.2069957485

0.134115156

1.0388389901

0.1370703

0.8757276059

0.144428104

0.8644635272



		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996

		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001

		2002		2002

		2003		2003



Agricultural Soils

Manure Management

3.070258779

0.0787599807

3.0131826772

0.0734696093

2.4651546952

0.0628026699

1.5571248336

0.0487973668

1.3696447338

0.0450180642

1.1459492791

0.0400892937

1.0557376385

0.0360278695

1.1692691683

0.0346741679

1.2157478379

0.0331048046

0.9950272447

0.0288860811

1.179409058

0.0275866906

1.0046997484

0.0341392417

0.8430865614

0.0326410444

0.8314853843

0.0329781429



		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996

		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001

		2002		2002

		2003		2003



Total

Emission from agriculture, Gg CO2 eq

Changes, %

2440.4497745017

100

2327.579026228

95.3750022044

2049.841576966

83.9944176841

1480.4600239079

60.6634088264

1358.0803339979

55.6487721316

1116.7191809683

45.758744664

909.0458296715

37.2491103554

920.5765352257

37.7215931606

911.4796607974

37.3488391493

774.6673914249

31.7428123094

807.5866992436

33.0917156207

768.9370171465

31.5080041876

701.9898462203

28.7647733444

732.32136303

30.0076391935



		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996

		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001

		2002		2002

		2003		2003



Total

Gg CO2 eq

%

2440.4497745017

100

2327.579026228

95.3750022044

2049.841576966

83.9944176841

1480.4600239079

60.6634088264

1358.0803339979

55.6487721316

1116.7191809683

45.758744664

909.0458296715

37.2491103554

920.5765352257

37.7215931606

911.4796607974

37.3488391493

774.6673914249

31.7428123094

807.5866992436

33.0917156207

768.9370171465

31.5080041876

701.9898462203

28.7647733444

732.32136303

30.0076391935



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

		A.  Enteric Fermentation		52.01735		48.753		46.9039		36.3598		33.7725		26.5318		24.068		22.986		21.8988		19.08205		17.9686		18.409		17.7136		19.304		19.0

		B.  Manure Management		17.709029		16.5192294		13.3901378		10.4318258		10.0148746		9.1371154		3.1033582		3.078481		3.0695496		2.6919624		2.6703532		2.8718062		2.7870804		2.807		3.6

		N2O

		Manure Management		0.0787599807		0.0734696093		0.0628026699		0.0487973668		0.0450180642		0.0400892937		0.0360278695		0.0346741679		0.0331048046		0.0288860811		0.0275866906		0.0341392417		0.0326410444		0.0329781429		0.0174699225

		Agricultural Soils		3.070258779		3.0131826772		2.4651546952		1.5571248336		1.3696447338		1.1459492791		1.0557376385		1.1692691683		1.2157478379		0.9950272447		1.179409058		1.0046997484		0.8430865614		0.8314853843		0.8956270154

		Emissions from agriculture, Gg CO2-Eq.		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004

		CH4 from enteric fermentation		1092		1024		985		764		709		557		505		483		460		401		377		387		372		405		398

		CH4 from manure management		372		347		281		219		210		192		65		65		64		57		56		60		59		59		76

		N2O from manure management		24		23		19		15		14		12		11		11		10		9		9		11		10		10		5

		N2O from agricultural soils		952		934		764		483		425		355		327		362		377		308		366		311		261		258		278

		Total		2440		2328		2050		1480		1358		1117		909		921		911		775		808		769		702		732		758

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

		Manure Management		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03

		Agricultural Soils		3.07		3.01		2.47		1.56		1.37		1.15		1.06		1.17		1.22		1.00		1.18		1.00		0.84		0.83

		Total Emissions		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86
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Emissions from agriculture, Gg CO2-Eq.
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		1995		1995
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		1997		1997
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		2001		2001

		2002		2002

		2003		2003



Total

Gg CO2 eq

%

2440.4497745017

2327.579026228

2049.841576966

1480.4600239079

1358.0803339979

1116.7191809683

909.0458296715

920.5765352257

911.4796607974

774.6673914249

807.5866992436

768.9370171465

701.9898462203
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		Livestock Type		Emissions Factor for Enteric Fermentation (kg/head/yr)		Emissions Factor for Manure Management (kg/head/yr)

		Dairy Cattle		100		14.0

		Non-Dairy Cattle		48		6.0

		Sheep		8		0.19

		Goats		5		0.12

		Horses		18		1-Apr

		Swine		1-May		3.0

		Poultry		0		0.08

		Enteric Fermentation		Emission factor,

				kg CH4/animal/yr

				Emissions                       Factor for                Enteric                                  Fermentation		Emissions                                   Factor for                                Manure                                                    Management

				(kg/head/yr)		(kg/head/yr)

		Dairy Cattle		100		14

		Non-dairy Cattle		48		6

		Sheep		8		0.19

		Goats		5		0.12

		Horses		18		1.4

		Swine		1.5		3

		Poultry		0		0.078

								4-1suppl.liquid		4-1suppl.solid		4-1suppl.pasture		4-1suppl.other

		Livestock Type		Number of Animals		Nitrogen Excretion             Nex		Fraction of Manure                         Nitrogen per AWMS                     (%/100)		Fraction of Manure      Nitrogen per AWMS                             (%/100)		Fraction of Manure        Nitrogen per AWMS                         (%/100)		Fraction of Manure            Nitrogen per AWMS                     (%/100)

				(1000s)		(kg//head/(yr)		(fraction)		(fraction)		(fraction)		(fraction)

		Non-dairy Cattle		133.3		70		55		2		33		9

		Dairy Cattle		116.5		100		46		21		8		1

		Poultry		2183		0.6		13		1		2		84

		Sheep		38.8		20		0		2		87		11

		Swine		340.1		20		77		23		0		0

		Others		8		25		0		0		96		4





		

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

		Non-dairy cattle		477		444		361		237		208		185		171		158		149		129		122		132		138		140		133

		Dairy cattle		281		264		253		227		211		185		172		168		159		138		131		129		116		117		117

		Poultry		6536.5		5538.3		3418.1		3226.1		3129.7		2911.3		2324.9		2602		2635.7		2461.8		2366.4		2294.9		2096		1945		2183

		Sheep & goats		140		143		124		83		62		50		39		36		31		31		32		32		34		34		36

		….goats		-		-		-		-		-		-		1.6		1.7		2.1		2.7		3.2		3.6		3.9		3.5		2.9

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341		345		340

		Horses		8.6		7.8		6.6		5.2		5.0		4.6		4.2		4.2		3.9		3.9		4.2		5.5		5.0		6.0		5.1





		

		SOWN AREA OF FIELD CROPS

		thousand hectares

		Field crops total		1980		1985		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		Cereal and legumes		444.7		404.9		397.1		418.2		423.5		375.5		320.2		308.0		294.6		335.3		360.5		323.9		333.2		277.8		261.6		267.7

		Potatoes		72.3		60.9		45.5		52.2		46.3		42.6		39.9		36.9		35.3		35.2		32.6		31.1		30.9		22.1		16.0		17.0

		Forage crops		559.1		602.2		665.3		635.2		627.0		632.2		566.9		493.9		515.5		480.8		446.0		435.2		412.8		312.7		274.3		184.8

		Other		11.5		9.6		8.4		8.7		9.8		6.7		8.0		11.9		13.7		12.9		22.0		28.5		32.9		31.6		36.2		50.1

		Total		1087.6		1077.6		1116.3		1114.3		1106.6		1057.0		935.0		850.7		859.1		864.2		861.1		818.7		809.8		644.2		588.1		517.3

		Industrial crops		5.6		4.7		3.2		3.0		4.7		2.1		3.6		7.3		9.5		9.0		17.8		24.6		29.1		28.3		33.2		46.7

		Vegetables and greens		5.9		4.9		5.2		5.7		5.1		4.6		4.4		4.6		4.2		3.9		4.2		3.9		3.8		3.3		3.0		3.4

		Cereals		444.3		403.9		397.0		418.1		423.1		375.1		319.5		304.3		288.8		326.6		354.1		321.0		329.3		274.1		259.2		263.2

		Legumes		0.4		1.0		0.1		0.1		0.4		0.4		0.7		3.7		5.8		8.7		6.4		2.9		3.9		3.7		2.4		4.5

								414806		312870		273852		184465

								200		2001		2002		2003

						üheaastane		7386		9382		5691		4133

						mitmeaastane kokku		399649		298173		264963		175881

						allakülv		7771		5315		3198		4451

						green fodder

						sööda juurvili		2527		1399		402		330

								417333		314269		274254		184795

		Field crops total		1980		1985		1990		1995		2000		2003

		Cereal and legumes		445		405		397		308		333		268

		Potatoes		72		61		46		37		31		17

		Forage crops		559		602		665		494		413		185

		Other		12		10		8		12		33		50

		Total		1088		1078		1116		851		810		517

		Industrial crops		5.6		4.7		3.2		7.3		29.1		46.7

		Vegetables and greens		5.9		4.9		5.2		4.6		3.8		3.4

		Cereals		444.3		403.9		397.0		304.3		329.3		263.2

		Legumes		0.4		1.0		0.1		3.7		3.9		4.5

		Field crop		1980				1985						1990				1995				2003

		Cereals and legumes		444.7		40.9		404.9		37.6				397.1		35.6		308.0		36.2		268		51.7

		Potatoes		72.3		6.6		60.9		5.7				45.5		4.1		36.9		4.3		17		3.3

		Forage crops		559.1		51.4		602.2		55.9				665.3		59.6		493.9		58.1		185		35.7

		Other		11.5		1.1		9.6		0.9				8.4		0.8		11.9		1.4		50		9.7

		Total		1,087.6		100.0		1,077.6		100.0				1,116.3		100.0		850.7		100.0		517		100.0





		Cereal and legumes		Cereal and legumes		Cereal and legumes		Cereal and legumes		Cereal and legumes		267.666

		Potatoes		Potatoes		Potatoes		Potatoes		Potatoes		16.979

		Forage crops		Forage crops		Forage crops		Forage crops		Forage crops		184.795

		Other		Other		Other		Other		Other		50.09

		Total		Total		Total		Total		Total		517.32
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ch4

		

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

		Methane from enteric fermentation		52		52		49		47		36		34		27		24		26		22		19		18		18		19		19.0

				17.7		16.5		13.4		10.4		10.0		9.1		8.0		7.4		7.3		6.4		6.2		2.9		2.8		2.8		3.6

		Enteric Fermentation		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7		19.3		19.0

		Manure Management		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8		2.8		3.6

		Total CH4 from agriculture		69.7		65.3		60.3		46.8		43.8		35.7		27.2		26.1		25.0		21.8		20.6		21.3		20.5		22.1		22.6

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

		Non-dairy Cattle		477		444		361		237		208		185		171		158		149		129		122		132		138

		Dairy Cattle		281		264		253		227		211		185		172		168		159		138		131		129		116

		Poultry		6537		5538		3418		3226		3130		2911		2325		2602		2636		2462		2366		2295		2096

		Sheep & Goats		140		143		124		83		62		50		39		36		31		31		32		32		34

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341

		Horses		9		8		7		5		5		5		4		4		4		4		4		6		5

		Enteric Fermentation

		kg CH4/animal/yr		Emission factor,		Reference of source

		Dairy Cattle		81		IPCC

		Non-Dairy Cattle		56		IPCC

		Sheep		5		IPCC

		Goats		5		IPCC

		Horses		18		IPCC

		Swine		1		IPCC

		Poultry		0		IPCC

		1.    Cattle		0.00

		Dairy Cattle(4)		6.00

		Non-Dairy Cattle		4.00

		2.    Buffalo		0.00

		3.    Sheep		0.19

		4.    Goats		0.12

		5.    Camels and Llamas		0.00

		6.    Horses		Jan-40

		7.    Mules and Asses		0.00

		8.    Swine		4.00

		9.    Poultry		0.08

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

		Energy		61		60		42		27		32		36		40		39		34		33		37		38		34		37

		Agriculture		70		65		60		47		44		36		27		26		25		22		21		21		21		22

		Waste		77		49		40		41		49		50		61		71		67		62		57		34		36		35

		Total Emissions		207.8		174.7		141.7		114.7		125.3		122.0		128.3		136.5		126.8		116.7		114.4		93.8		90.4		93.7

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

		Enteric 
Fermentation (Gg)		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7		19.3		19.0

		Manure 
Management (Gg)		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8		2.8		3.6

		Total CH4 from 
agriculture (Gg)		69.7		65.3		60.3		46.8		43.8		35.7		27.2		26.1		25.0		21.8		20.6		21.3		20.5		22.1		22.6
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Energy

Agriculture

Waste

61.310528

69.726379

76.5658721292

60.02619145

65.2722294

49.211685515

41.573502275

60.2940378

39.7054430392

27.05616184

46.7916258

40.7677471279

32.21308256

43.7873746

49.2133439354

35.960828455

35.6689154

50.3271992254

40.13592657

27.1713582

60.9931096

39.263376235

26.064481

71.1485036633

34.44479487

24.9683496

67.4163533333

32.82547386

21.7740124

62.1037324247

36.853214705

20.6389532

56.9331094561

38.143068705

21.2808062

34.350436102

34.277925255

20.5006804

35.5986703504

36.691763995

22.1113176

34.90392935
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Methane from enteric fermentation

Methane from enteric fermentation, Gg
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loomad

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

		Methane from  Enteric Fermentation		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7

		Methane from  Manure Management		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8

		Nitrous oxide from manure management, Gg		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03		0.0174699225

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

		Direct Soil Emissions		1.94		1.92		1.55		1.05		0.92		0.80		0.76		0.82		0.81		0.67		0.82		0.70		0.57		0.48

		Animal Production		0.08		0.07		0.06		0.05		0.04		0.04		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		Indirect Emissions		1.06		1.03		0.86		0.46		0.40		0.30		0.26		0.31		0.37		0.30		0.33		0.30		0.26		0.35

		Nitrous oxide emission from agricultural soils		3.07		3.01		2.47		1.56		1.37		1.15		1.03		1.14		1.19		0.98		1.16		1.00		0.84		1.054

		Non-dairy Cattle		477		444		361		237		208		185		171		158		149		129		122		132		138

		Dairy Cattle		281		264		253		227		211		185		172		168		159		138		131		129		116

		Poultry		6537		5538		3418		3226		3130		2911		2325		2602		2636		2462		2366		2295		2096

		Sheep & Goats		140		143		124		83		62		50		39		36		31		31		32		32		34

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341

		Horses		9		8		7		5		5		5		4		4		4		4		4		6		5

		Use of mineral fertilisers, t N/yr		71700		69800		58360		29949		26068		18905		16560		20471		24932		19895		22396		19603		16700		23255		24833

		Enteric Fermentation

		kg CH4/animal/yr		Emission factor,		Reference of source

		Dairy Cattle		81		IPCC

		Non-Dairy Cattle		56		IPCC

		Sheep		5		IPCC

		Goats		5		IPCC

		Horses		18		IPCC

		Swine		1		IPCC

		Poultry		0		IPCC

		1.    Cattle		0.00

		Dairy Cattle(4)		6.00

		Non-Dairy Cattle		4.00

		2.    Buffalo		0.00

		3.    Sheep		0.19

		4.    Goats		0.12

		5.    Camels and Llamas		0.00

		6.    Horses		Jan-40

		7.    Mules and Asses		0.00

		8.    Swine		4.00

		9.    Poultry		0.08

		Enteric Fermentation				Reference of source

				kg CH4/animal/yr						Manure 
management		Emission factor, kg CH4/animal/yr		Refernce of 
source

										Dairy Cattle		6.0		IPCC

										Non-Dairy Cattle		4.0		IPCC

										Sheep		0.19		IPCC

										Goats		0.12		IPCC

										Horses		1.4		IPCC

										Swine		4.0		IPCC

		CH4								Poultry		0.08		IPCC

		A.  Enteric Fermentation		52.01735		48.753		46.9039		36.3598		33.7725		26.5318		24.068		22.986		21.8988		19.08205		17.9686		18.409		17.7136		19.304		19.0

		B.  Manure Management		17.709029		16.5192294		13.3901378		10.4318258		10.0148746		9.1371154		3.1033582		3.078481		3.0695496		2.6919624		2.6703532		2.8718062		2.7870804		2.807		3.6

		N2O

		Manure Management		0.0787599807		0.0734696093		0.0628026699		0.0487973668		0.0450180642		0.0400892937		0.0360278695		0.0346741679		0.0331048046		0.0288860811		0.0275866906		0.0341392417		0.0326410444		0.0329781429		0.0174699225

		Agricultural Soils		3.070258779		3.0131826772		2.4651546952		1.5571248336		1.3696447338		1.1459492791		1.0557376385		1.1692691683		1.2157478379		0.9950272447		1.179409058		1.0046997484		0.8430865614		0.8314853843		0.8956270154

		Emissions from agriculture, Gg CO2-Eq.		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		CH4 from enteric fermentation		1092		1024		985		764		709		557		505		483		460		401		377		387		372		405

		CH4 from manure management		372		347		281		219		210		192		65		65		64		57		56		60		59		59

		N2O from manure management		24		23		19		15		14		12		11		11		10		9		9		11		10		10

		N2O from agricultural soils		952		934		764		483		425		355		327		362		377		308		366		311		261		258

		Total		2440		2328		2050		1480		1358		1117		909		921		911		775		808		769		702		732

				100		95.3750022044		83.9944176841		60.6634088264		55.6487721316		45.758744664		37.2491103554		37.7215931606		37.3488391493		31.7428123094		33.0917156207		31.5080041876		28.7647733444		30.0076391935

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

		Fuel Combustion		0.15		0.15		0.11		0.09		0.11		0.14		0.16		0.16		0.14		0.13		0.13		0.13		0.14		0.14

		Agriculture		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86

		Total Emissions		3.30		3.23		2.63		1.70		1.53		1.32		1.25		1.37		1.39		1.16		1.34		1.17		1.01		1.01

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

		Manure Management		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03

		Agricultural Soils		3.07		3.01		2.47		1.56		1.37		1.15		1.06		1.17		1.22		1.00		1.18		1.00		0.84		0.83

		Total Emissions		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86
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17.709029
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2.7870804



maafond

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Nitrous oxide from manure management, Gg

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Direct Soil Emissions

Indirect Emissions

Nitrous oxide emission from agricultural soils, Gg

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



CH4 from enteric fermentation

CH4 from manure management

N2O from manure management

N2O from agricultural soils

Emissions from agriculture, Gg CO2-Eq.

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Use of N-fertilisers, t N/yr

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996

		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001

		2002		2002

		2003		2003



Fuel Combustion

Agriculture

0.1527125

3.1490187597

0.1455661

3.0866522865

0.1068841

2.5279573651

0.0940764

1.6059222003

0.1106592

1.4146627981

0.1379025

1.1860385728

0.1554705

1.091765508

0.1612975

1.2039433362

0.1393533

1.2488526426

0.1335852

1.0239133259

0.1286885

1.2069957485

0.134115156

1.0388389901

0.1370703

0.8757276059

0.144428104

0.8644635272



		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996

		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001

		2002		2002

		2003		2003



Agricultural Soils

Manure Management

3.070258779

0.0787599807

3.0131826772

0.0734696093

2.4651546952

0.0628026699

1.5571248336

0.0487973668

1.3696447338

0.0450180642

1.1459492791

0.0400892937

1.0557376385

0.0360278695

1.1692691683

0.0346741679

1.2157478379

0.0331048046

0.9950272447

0.0288860811

1.179409058

0.0275866906

1.0046997484

0.0341392417

0.8430865614

0.0326410444

0.8314853843

0.0329781429



		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996

		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001

		2002		2002

		2003		2003



Total

Emission from agriculture, Gg CO2 eq

Changes, %

2440.4497745017

100

2327.579026228

95.3750022044

2049.841576966

83.9944176841

1480.4600239079

60.6634088264

1358.0803339979

55.6487721316

1116.7191809683

45.758744664

909.0458296715

37.2491103554

920.5765352257

37.7215931606

911.4796607974

37.3488391493

774.6673914249

31.7428123094

807.5866992436

33.0917156207

768.9370171465

31.5080041876

701.9898462203

28.7647733444

732.32136303

30.0076391935



		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996

		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001

		2002		2002

		2003		2003



Total

Gg CO2 eq

%

2440.4497745017

100

2327.579026228

95.3750022044

2049.841576966

83.9944176841

1480.4600239079

60.6634088264

1358.0803339979

55.6487721316

1116.7191809683

45.758744664

909.0458296715

37.2491103554

920.5765352257

37.7215931606

911.4796607974

37.3488391493

774.6673914249

31.7428123094

807.5866992436

33.0917156207

768.9370171465

31.5080041876

701.9898462203

28.7647733444

732.32136303

30.0076391935



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

		A.  Enteric Fermentation		52.01735		48.753		46.9039		36.3598		33.7725		26.5318		24.068		22.986		21.8988		19.08205		17.9686		18.409		17.7136		19.304		19.0

		B.  Manure Management		17.709029		16.5192294		13.3901378		10.4318258		10.0148746		9.1371154		3.1033582		3.078481		3.0695496		2.6919624		2.6703532		2.8718062		2.7870804		2.807		3.6

		N2O

		Manure Management		0.0787599807		0.0734696093		0.0628026699		0.0487973668		0.0450180642		0.0400892937		0.0360278695		0.0346741679		0.0331048046		0.0288860811		0.0275866906		0.0341392417		0.0326410444		0.0329781429		0.0174699225

		Agricultural Soils		3.070258779		3.0131826772		2.4651546952		1.5571248336		1.3696447338		1.1459492791		1.0557376385		1.1692691683		1.2157478379		0.9950272447		1.179409058		1.0046997484		0.8430865614		0.8314853843		0.8956270154

		Emissions from agriculture, Gg CO2-Eq.		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004

		CH4 from enteric fermentation		1092		1024		985		764		709		557		505		483		460		401		377		387		372		405		398

		CH4 from manure management		372		347		281		219		210		192		65		65		64		57		56		60		59		59		76

		N2O from manure management		24		23		19		15		14		12		11		11		10		9		9		11		10		10		5

		N2O from agricultural soils		952		934		764		483		425		355		327		362		377		308		366		311		261		258		278

		Total		2440		2328		2050		1480		1358		1117		909		921		911		775		808		769		702		732		758

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

		Manure Management		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03

		Agricultural Soils		3.07		3.01		2.47		1.56		1.37		1.15		1.06		1.17		1.22		1.00		1.18		1.00		0.84		0.83

		Total Emissions		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86
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Nitrous oxide from manure management, Gg
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Direct Soil Emissions

Indirect Emissions

Nitrous oxide emission from agricultural soils, Gg

1.9369992302

1.0580982994
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CH4 from enteric fermentation

CH4 from manure management

N2O from manure management

N2O from agricultural soils

Emissions from agriculture, Gg CO2-Eq.

1092.36435

371.889609

24.4155940081

951.7802214936

1023.813

346.9038174

22.7755788848

934.0866299432

984.9819
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482.7086984008
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		1990		1990

		1991		1991

		1992		1992

		1993		1993

		1994		1994

		1995		1995

		1996		1996

		1997		1997

		1998		1998

		1999		1999

		2000		2000

		2001		2001

		2002		2002

		2003		2003



Total

Gg CO2 eq

%

2440.4497745017

2327.579026228

2049.841576966

1480.4600239079

1358.0803339979

1116.7191809683

909.0458296715

920.5765352257

911.4796607974

774.6673914249

807.5866992436

768.9370171465

701.9898462203

732.32136303



		

		Livestock Type		Emissions Factor for Enteric Fermentation (kg/head/yr)		Emissions Factor for Manure Management (kg/head/yr)

		Dairy Cattle		100		14.0

		Non-Dairy Cattle		48		6.0

		Sheep		8		0.19

		Goats		5		0.12

		Horses		18		1-Apr

		Swine		1-May		3.0

		Poultry		0		0.08

		Enteric Fermentation		Emission factor,

				kg CH4/animal/yr

				Emissions                       Factor for                Enteric                                  Fermentation		Emissions                                   Factor for                                Manure                                                    Management

				(kg/head/yr)		(kg/head/yr)

		Dairy Cattle		100		14

		Non-dairy Cattle		48		6

		Sheep		8		0.19

		Goats		5		0.12

		Horses		18		1.4

		Swine		1.5		3

		Poultry		0		0.078

								4-1suppl.liquid		4-1suppl.solid		4-1suppl.pasture		4-1suppl.other

		Livestock Type		Number of Animals		Nitrogen Excretion             Nex		Fraction of Manure                         Nitrogen per AWMS                     (%/100)		Fraction of Manure      Nitrogen per AWMS                             (%/100)		Fraction of Manure        Nitrogen per AWMS                         (%/100)		Fraction of Manure            Nitrogen per AWMS                     (%/100)

				(1000s)		(kg//head/(yr)		(fraction)		(fraction)		(fraction)		(fraction)

		Non-dairy Cattle		133.3		70		55		2		33		9

		Dairy Cattle		116.5		100		46		21		8		1

		Poultry		2183		0.6		13		1		2		84

		Sheep		38.8		20		0		2		87		11

		Swine		340.1		20		77		23		0		0

		Others		8		25		0		0		96		4





		

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

		Non-dairy cattle		477		444		361		237		208		185		171		158		149		129		122		132		138		140		133

		Dairy cattle		281		264		253		227		211		185		172		168		159		138		131		129		116		117		117

		Poultry		6536.5		5538.3		3418.1		3226.1		3129.7		2911.3		2324.9		2602		2635.7		2461.8		2366.4		2294.9		2096		1945		2183

		Sheep & goats		140		143		124		83		62		50		39		36		31		31		32		32		34		34		36

		….goats		-		-		-		-		-		-		1.6		1.7		2.1		2.7		3.2		3.6		3.9		3.5		2.9

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341		345		340

		Horses		8.6		7.8		6.6		5.2		5.0		4.6		4.2		4.2		3.9		3.9		4.2		5.5		5.0		6.0		5.1





		

		SOWN AREA OF FIELD CROPS

		thousand hectares

		Field crops total		1980		1985		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		Cereal and legumes		444.7		404.9		397.1		418.2		423.5		375.5		320.2		308.0		294.6		335.3		360.5		323.9		333.2		277.8		261.6		267.7

		Potatoes		72.3		60.9		45.5		52.2		46.3		42.6		39.9		36.9		35.3		35.2		32.6		31.1		30.9		22.1		16.0		17.0

		Forage crops		559.1		602.2		665.3		635.2		627.0		632.2		566.9		493.9		515.5		480.8		446.0		435.2		412.8		312.7		274.3		184.8

		Other		11.5		9.6		8.4		8.7		9.8		6.7		8.0		11.9		13.7		12.9		22.0		28.5		32.9		31.6		36.2		50.1

		Total		1087.6		1077.6		1116.3		1114.3		1106.6		1057.0		935.0		850.7		859.1		864.2		861.1		818.7		809.8		644.2		588.1		517.3

		Industrial crops		5.6		4.7		3.2		3.0		4.7		2.1		3.6		7.3		9.5		9.0		17.8		24.6		29.1		28.3		33.2		46.7

		Vegetables and greens		5.9		4.9		5.2		5.7		5.1		4.6		4.4		4.6		4.2		3.9		4.2		3.9		3.8		3.3		3.0		3.4

		Cereals		444.3		403.9		397.0		418.1		423.1		375.1		319.5		304.3		288.8		326.6		354.1		321.0		329.3		274.1		259.2		263.2

		Legumes		0.4		1.0		0.1		0.1		0.4		0.4		0.7		3.7		5.8		8.7		6.4		2.9		3.9		3.7		2.4		4.5

								414806		312870		273852		184465

								200		2001		2002		2003

						üheaastane		7386		9382		5691		4133

						mitmeaastane kokku		399649		298173		264963		175881

						allakülv		7771		5315		3198		4451

						green fodder

						sööda juurvili		2527		1399		402		330

								417333		314269		274254		184795

		Field crops total		1980		1985		1990		1995		2000		2003

		Cereal and legumes		445		405		397		308		333		268

		Potatoes		72		61		46		37		31		17

		Forage crops		559		602		665		494		413		185

		Other		12		10		8		12		33		50

		Total		1088		1078		1116		851		810		517

		Industrial crops		5.6		4.7		3.2		7.3		29.1		46.7

		Vegetables and greens		5.9		4.9		5.2		4.6		3.8		3.4

		Cereals		444.3		403.9		397.0		304.3		329.3		263.2

		Legumes		0.4		1.0		0.1		3.7		3.9		4.5

		Field crop		1980				1985						1990				1995				2003

		Cereals and legumes		444.7		40.9		404.9		37.6				397.1		35.6		308.0		36.2		268		51.7

		Potatoes		72.3		6.6		60.9		5.7				45.5		4.1		36.9		4.3		17		3.3

		Forage crops		559.1		51.4		602.2		55.9				665.3		59.6		493.9		58.1		185		35.7

		Other		11.5		1.1		9.6		0.9				8.4		0.8		11.9		1.4		50		9.7

		Total		1,087.6		100.0		1,077.6		100.0				1,116.3		100.0		850.7		100.0		517		100.0





		Cereal and legumes		Cereal and legumes		Cereal and legumes		Cereal and legumes		Cereal and legumes		267.666

		Potatoes		Potatoes		Potatoes		Potatoes		Potatoes		16.979

		Forage crops		Forage crops		Forage crops		Forage crops		Forage crops		184.795

		Other		Other		Other		Other		Other		50.09

		Total		Total		Total		Total		Total		517.32
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		Other		Other		Other		Other		Other		50.09

		Total		Total		Total		Total		Total		517.32
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Chart1

		1990		1990		1990		1990		100

		1991		1991		1991		1991		95.3750022044

		1992		1992		1992		1992		83.9944176841

		1993		1993		1993		1993		60.6634088264

		1994		1994		1994		1994		55.6487721316

		1995		1995		1995		1995		45.758744664

		1996		1996		1996		1996		37.2491103554

		1997		1997		1997		1997		37.7215931606

		1998		1998		1998		1998		37.3488391493

		1999		1999		1999		1999		31.7428123094

		2000		2000		2000		2000		33.0917156207

		2001		2001		2001		2001		31.5080041876

		2002		2002		2002		2002		28.7647733444

		2003		2003		2003		2003		30.0076391935

		2004		2004		2004		2004		31.0558005609



CH4 from enteric fermentation

CH4 from manure management

N2O from manure management

N2O from agricultural soils

Changes, %

Emissions from agriculture, Gg CO2-Eq.

% from base year

1092.36435

371.889609

24.4155940081

951.7802214936

1023.813

346.9038174

22.7755788848

934.0866299432

984.9819

281.1928938

19.4688276637

764.1979555023

763.5558

219.0683418

15.1271837071

482.7086984008

709.2225

210.3123666

13.9555999135

424.5898674844

557.1678

191.8794234

12.4276810576

355.2442765107

505.428

65.1705222

11.1686395326

327.2786679389

482.706

64.648101

10.7489920623

362.4734421634

459.8748

64.4605416

10.2624894375

376.8818297599

400.72305

56.5312104

8.9546851561

308.4584458689

377.3406

56.0774172

8.5518740736

365.61680797

386.589

60.3079302

10.5831649412

311.4569220053

371.9856

58.5286884

10.1187237791

261.3568340413

405.3924

58.9452696

10.2232243105

257.7604691195

398.48025

76.360914

5.4156759706

277.6443747884



ch4

		

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

		Methane from enteric fermentation		52		52		49		47		36		34		27		24		26		22		19		18		18		19		19.0

				17.7		16.5		13.4		10.4		10.0		9.1		8.0		7.4		7.3		6.4		6.2		2.9		2.8		2.8		3.6

		Enteric Fermentation		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7		19.3		19.0

		Manure Management		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8		2.8		3.6

		Total CH4 from agriculture		69.7		65.3		60.3		46.8		43.8		35.7		27.2		26.1		25.0		21.8		20.6		21.3		20.5		22.1		22.6

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

		Non-dairy Cattle		477		444		361		237		208		185		171		158		149		129		122		132		138

		Dairy Cattle		281		264		253		227		211		185		172		168		159		138		131		129		116

		Poultry		6537		5538		3418		3226		3130		2911		2325		2602		2636		2462		2366		2295		2096

		Sheep & Goats		140		143		124		83		62		50		39		36		31		31		32		32		34

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341

		Horses		9		8		7		5		5		5		4		4		4		4		4		6		5

		Enteric Fermentation

		kg CH4/animal/yr		Emission factor,		Reference of source

		Dairy Cattle		81		IPCC

		Non-Dairy Cattle		56		IPCC

		Sheep		5		IPCC

		Goats		5		IPCC

		Horses		18		IPCC

		Swine		1		IPCC

		Poultry		0		IPCC

		1.    Cattle		0.00

		Dairy Cattle(4)		6.00

		Non-Dairy Cattle		4.00

		2.    Buffalo		0.00

		3.    Sheep		0.19

		4.    Goats		0.12

		5.    Camels and Llamas		0.00

		6.    Horses		Jan-40

		7.    Mules and Asses		0.00

		8.    Swine		4.00

		9.    Poultry		0.08

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

		Energy		61		60		42		27		32		36		40		39		34		33		37		38		34		37

		Agriculture		70		65		60		47		44		36		27		26		25		22		21		21		21		22

		Waste		77		49		40		41		49		50		61		71		67		62		57		34		36		35

		Total Emissions		207.8		174.7		141.7		114.7		125.3		122.0		128.3		136.5		126.8		116.7		114.4		93.8		90.4		93.7

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

		Enteric 
Fermentation (Gg)		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7		19.3		19.0

		Manure 
Management (Gg)		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8		2.8		3.6

		Total CH4 from 
agriculture (Gg)		69.7		65.3		60.3		46.8		43.8		35.7		27.2		26.1		25.0		21.8		20.6		21.3		20.5		22.1		22.6





ch4

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Enteric Fermentation

Manure Management

0

0

0

0

0

0

0

0

0

0

0

0

0

0



n2o

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Methane from enteric fermentation

Methane from manure management, Gg

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



ch4_n2o

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0

		0		0		0



Energy

Agriculture

Waste

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



koefitsiendid

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Methane from enteric fermentation

Methane from enteric fermentation, Gg

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



loomad

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

		Methane from  Enteric Fermentation		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7

		Methane from  Manure Management		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8

		Nitrous oxide from manure management, Gg		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03		0.0174699225

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

		Direct Soil Emissions		1.94		1.92		1.55		1.05		0.92		0.80		0.76		0.82		0.81		0.67		0.82		0.70		0.57		0.48		0.51

		Animal Production		0.08		0.07		0.06		0.05		0.04		0.04		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.02

		Indirect Emissions		1.06		1.03		0.86		0.46		0.40		0.30		0.26		0.31		0.37		0.30		0.33		0.30		0.26		0.35		0.37

		Nitrous oxide emission from agricultural soils		3.07		3.01		2.47		1.56		1.37		1.15		1.03		1.14		1.19		0.98		1.16		1.00		0.84		1.054		0.90

		Non-dairy Cattle		477		444		361		237		208		185		171		158		149		129		122		132		138

		Dairy Cattle		281		264		253		227		211		185		172		168		159		138		131		129		116

		Poultry		6537		5538		3418		3226		3130		2911		2325		2602		2636		2462		2366		2295		2096

		Sheep & Goats		140		143		124		83		62		50		39		36		31		31		32		32		34

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341

		Horses		9		8		7		5		5		5		4		4		4		4		4		6		5

		Use of mineral fertilisers, t N/yr		71700		69800		58360		29949		26068		18905		16560		20471		24932		19895		22396		19603		16700		23255		24833

		Enteric Fermentation

		kg CH4/animal/yr		Emission factor,		Reference of source

		Dairy Cattle		81		IPCC

		Non-Dairy Cattle		56		IPCC

		Sheep		5		IPCC

		Goats		5		IPCC

		Horses		18		IPCC

		Swine		1		IPCC

		Poultry		0		IPCC

		1.    Cattle		0.00

		Dairy Cattle(4)		6.00

		Non-Dairy Cattle		4.00

		2.    Buffalo		0.00

		3.    Sheep		0.19

		4.    Goats		0.12

		5.    Camels and Llamas		0.00

		6.    Horses		Jan-40

		7.    Mules and Asses		0.00

		8.    Swine		4.00

		9.    Poultry		0.08

		Enteric Fermentation				Reference of source

		A.  Enteric Fermentation		52.01735		48.753		46.9039		36.3598		33.7725		26.5318		24.068		22.986		21.8988		19.08205		17.9686		18.409		17.7136		19.304		19.0

		B.  Manure Management		17.709029		16.5192294		13.3901378		10.4318258		10.0148746		9.1371154		3.1033582		3.078481		3.0695496		2.6919624		2.6703532		2.8718062		2.7870804		2.807		3.6

		N2O

		Manure Management		0.0787599807		0.0734696093		0.0628026699		0.0487973668		0.0450180642		0.0400892937		0.0360278695		0.0346741679		0.0331048046		0.0288860811		0.0275866906		0.0341392417		0.0326410444		0.0329781429		0.0174699225

		Agricultural Soils		3.070258779		3.0131826772		2.4651546952		1.5571248336		1.3696447338		1.1459492791		1.0557376385		1.1692691683		1.2157478379		0.9950272447		1.179409058		1.0046997484		0.8430865614		0.8314853843		0.8956270154

		Emissions from agriculture, Gg CO2-Eq.		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004

		CH4 from enteric fermentation		1092		1024		985		764		709		557		505		483		460		401		377		387		372		405		398

		CH4 from manure management		372		347		281		219		210		192		65		65		64		57		56		60		59		59		76

		N2O from manure management		24		23		19		15		14		12		11		11		10		9		9		11		10		10		5

		N2O from agricultural soils		952		934		764		483		425		355		327		362		377		308		366		311		261		258		278

		Total		2440		2328		2050		1480		1358		1117		909		921		911		775		808		769		702		732		758

				100		95.3750022044		83.9944176841		60.6634088264		55.6487721316		45.758744664		37.2491103554		37.7215931606		37.3488391493		31.7428123094		33.0917156207		31.5080041876		28.7647733444		30.0076391935		31.0558005609

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

		Fuel Combustion		0.15		0.15		0.11		0.09		0.11		0.14		0.16		0.16		0.14		0.13		0.13		0.13		0.14		0.14

		Agriculture		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86

		Total Emissions		3.30		3.23		2.63		1.70		1.53		1.32		1.25		1.37		1.39		1.16		1.34		1.17		1.01		1.01

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

		Manure Management		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03

		Agricultural Soils		3.07		3.01		2.47		1.56		1.37		1.15		1.06		1.17		1.22		1.00		1.18		1.00		0.84		0.83

		Total Emissions		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86
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				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004

		A.  Enteric Fermentation		52.01735		48.753		46.9039		36.3598		33.7725		26.5318		24.068		22.986		21.8988		19.08205		17.9686		18.409		17.7136		19.304		19.0

		B.  Manure Management		17.709029		16.5192294		13.3901378		10.4318258		10.0148746		9.1371154		3.1033582		3.078481		3.0695496		2.6919624		2.6703532		2.8718062		2.7870804		2.807		3.6

		N2O

		Manure Management		0.0787599807		0.0734696093		0.0628026699		0.0487973668		0.0450180642		0.0400892937		0.0360278695		0.0346741679		0.0331048046		0.0288860811		0.0275866906		0.0341392417		0.0326410444		0.0329781429		0.0174699225

		Agricultural Soils		3.070258779		3.0131826772		2.4651546952		1.5571248336		1.3696447338		1.1459492791		1.0557376385		1.1692691683		1.2157478379		0.9950272447		1.179409058		1.0046997484		0.8430865614		0.8314853843		0.8956270154

		Emissions from agriculture, Gg CO2-Eq.		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004

		CH4 from enteric fermentation		1092		1024		985		764		709		557		505		483		460		401		377		387		372		405		398

		CH4 from manure management		372		347		281		219		210		192		65		65		64		57		56		60		59		59		76

		N2O from manure management		24		23		19		15		14		12		11		11		10		9		9		11		10		10		5

		N2O from agricultural soils		952		934		764		483		425		355		327		362		377		308		366		311		261		258		278

		Total		2440		2328		2050		1480		1358		1117		909		921		911		775		808		769		702		732		758

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

		Manure Management		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03

		Agricultural Soils		3.07		3.01		2.47		1.56		1.37		1.15		1.06		1.17		1.22		1.00		1.18		1.00		0.84		0.83

		Total Emissions		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86
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		Livestock Type		Emissions Factor for Enteric Fermentation (kg/head/yr)		Emissions Factor for Manure Management (kg/head/yr)

		Dairy Cattle		100		14.0

		Non-Dairy Cattle		48		6.0

		Sheep		8		0.19

		Goats		5		0.12

		Horses		18		1-Apr

		Swine		1-May		3.0

		Poultry		0		0.08

		Enteric Fermentation		Emission factor,

				kg CH4/animal/yr

				Emissions                       Factor for                Enteric                                  Fermentation		Emissions                                   Factor for                                Manure                                                    Management

				(kg/head/yr)		(kg/head/yr)

		Dairy Cattle		100		14

		Non-dairy Cattle		48		6

		Sheep		8		0.19

		Goats		5		0.12

		Horses		18		1.4

		Swine		1.5		3

		Poultry		0		0.078

								4-1suppl.liquid		4-1suppl.solid		4-1suppl.pasture		4-1suppl.other

		Livestock Type		Number of Animals		Nitrogen Excretion             Nex		Fraction of Manure                         Nitrogen per AWMS                     (%/100)		Fraction of Manure      Nitrogen per AWMS                             (%/100)		Fraction of Manure        Nitrogen per AWMS                         (%/100)		Fraction of Manure            Nitrogen per AWMS                     (%/100)

				(1000s)		(kg//head/(yr)		(fraction)		(fraction)		(fraction)		(fraction)

		Non-dairy Cattle		133.3		70		55		2		33		9

		Dairy Cattle		116.5		100		46		21		8		1

		Poultry		2183		0.6		13		1		2		84

		Sheep		38.8		20		0		2		87		11

		Swine		340.1		20		77		23		0		0

		Others		8		25		0		0		96		4





		

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

		Non-dairy cattle		477		444		361		237		208		185		171		158		149		129		122		132		138		140		133

		Dairy cattle		281		264		253		227		211		185		172		168		159		138		131		129		116		117		117

		Poultry		6536.5		5538.3		3418.1		3226.1		3129.7		2911.3		2324.9		2602		2635.7		2461.8		2366.4		2294.9		2096		1945		2183

		Sheep & goats		140		143		124		83		62		50		39		36		31		31		32		32		34		34		36

		….goats		-		-		-		-		-		-		1.6		1.7		2.1		2.7		3.2		3.6		3.9		3.5		2.9

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341		345		340

		Horses		8.6		7.8		6.6		5.2		5.0		4.6		4.2		4.2		3.9		3.9		4.2		5.5		5.0		6.0		5.1





		

		SOWN AREA OF FIELD CROPS

		thousand hectares

		Field crops total		1980		1985		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		Cereal and legumes		444.7		404.9		397.1		418.2		423.5		375.5		320.2		308.0		294.6		335.3		360.5		323.9		333.2		277.8		261.6		267.7

		Potatoes		72.3		60.9		45.5		52.2		46.3		42.6		39.9		36.9		35.3		35.2		32.6		31.1		30.9		22.1		16.0		17.0

		Forage crops		559.1		602.2		665.3		635.2		627.0		632.2		566.9		493.9		515.5		480.8		446.0		435.2		412.8		312.7		274.3		184.8

		Other		11.5		9.6		8.4		8.7		9.8		6.7		8.0		11.9		13.7		12.9		22.0		28.5		32.9		31.6		36.2		50.1

		Total		1087.6		1077.6		1116.3		1114.3		1106.6		1057.0		935.0		850.7		859.1		864.2		861.1		818.7		809.8		644.2		588.1		517.3

		Industrial crops		5.6		4.7		3.2		3.0		4.7		2.1		3.6		7.3		9.5		9.0		17.8		24.6		29.1		28.3		33.2		46.7

		Vegetables and greens		5.9		4.9		5.2		5.7		5.1		4.6		4.4		4.6		4.2		3.9		4.2		3.9		3.8		3.3		3.0		3.4

		Cereals		444.3		403.9		397.0		418.1		423.1		375.1		319.5		304.3		288.8		326.6		354.1		321.0		329.3		274.1		259.2		263.2

		Legumes		0.4		1.0		0.1		0.1		0.4		0.4		0.7		3.7		5.8		8.7		6.4		2.9		3.9		3.7		2.4		4.5

								414806		312870		273852		184465

								200		2001		2002		2003

						üheaastane		7386		9382		5691		4133

						mitmeaastane kokku		399649		298173		264963		175881

						allakülv		7771		5315		3198		4451

						green fodder

						sööda juurvili		2527		1399		402		330

								417333		314269		274254		184795

		Field crops total		1980		1985		1990		1995		2000		2003

		Cereal and legumes		445		405		397		308		333		268

		Potatoes		72		61		46		37		31		17

		Forage crops		559		602		665		494		413		185

		Other		12		10		8		12		33		50

		Total		1088		1078		1116		851		810		517

		Industrial crops		5.6		4.7		3.2		7.3		29.1		46.7

		Vegetables and greens		5.9		4.9		5.2		4.6		3.8		3.4

		Cereals		444.3		403.9		397.0		304.3		329.3		263.2

		Legumes		0.4		1.0		0.1		3.7		3.9		4.5

		Field crop		1980				1985						1990				1995				2003

		Cereals and legumes		444.7		40.9		404.9		37.6				397.1		35.6		308.0		36.2		268		51.7

		Potatoes		72.3		6.6		60.9		5.7				45.5		4.1		36.9		4.3		17		3.3

		Forage crops		559.1		51.4		602.2		55.9				665.3		59.6		493.9		58.1		185		35.7

		Other		11.5		1.1		9.6		0.9				8.4		0.8		11.9		1.4		50		9.7

		Total		1,087.6		100.0		1,077.6		100.0				1,116.3		100.0		850.7		100.0		517		100.0
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ch4

		

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

		Methane from enteric fermentation		52		52		49		47		36		34		27		24		26		22		19		18		18		19		19.0

				17.7		16.5		13.4		10.4		10.0		9.1		8.0		7.4		7.3		6.4		6.2		2.9		2.8		2.8		3.6

		Enteric Fermentation		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7		19.3		19.0

		Manure Management		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8		2.8		3.6

		Total CH4 from agriculture		69.7		65.3		60.3		46.8		43.8		35.7		27.2		26.1		25.0		21.8		20.6		21.3		20.5		22.1		22.6

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

		Non-dairy Cattle		477		444		361		237		208		185		171		158		149		129		122		132		138

		Dairy Cattle		281		264		253		227		211		185		172		168		159		138		131		129		116

		Poultry		6537		5538		3418		3226		3130		2911		2325		2602		2636		2462		2366		2295		2096

		Sheep & Goats		140		143		124		83		62		50		39		36		31		31		32		32		34

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341

		Horses		9		8		7		5		5		5		4		4		4		4		4		6		5

		Enteric Fermentation

		kg CH4/animal/yr		Emission factor,		Reference of source

		Dairy Cattle		81		IPCC

		Non-Dairy Cattle		56		IPCC

		Sheep		5		IPCC

		Goats		5		IPCC

		Horses		18		IPCC

		Swine		1		IPCC

		Poultry		0		IPCC

		1.    Cattle		0.00

		Dairy Cattle(4)		6.00

		Non-Dairy Cattle		4.00

		2.    Buffalo		0.00

		3.    Sheep		0.19

		4.    Goats		0.12

		5.    Camels and Llamas		0.00

		6.    Horses		Jan-40

		7.    Mules and Asses		0.00

		8.    Swine		4.00

		9.    Poultry		0.08

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

		Energy		61		60		42		27		32		36		40		39		34		33		37		38		34		37

		Agriculture		70		65		60		47		44		36		27		26		25		22		21		21		21		22

		Waste		77		49		40		41		49		50		61		71		67		62		57		34		36		35

		Total Emissions		207.8		174.7		141.7		114.7		125.3		122.0		128.3		136.5		126.8		116.7		114.4		93.8		90.4		93.7

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

		Enteric 
Fermentation (Gg)		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7		19.3		19.0

		Manure 
Management (Gg)		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8		2.8		3.6

		Total CH4 from 
agriculture (Gg)		69.7		65.3		60.3		46.8		43.8		35.7		27.2		26.1		25.0		21.8		20.6		21.3		20.5		22.1		22.6
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koefitsiendid

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

																																17.71

		Methane from  Enteric Fermentation		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7

		Methane from  Manure Management		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8

		Nitrous oxide from manure management, Gg		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03

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

		Direct Soil Emissions		1.94		1.92		1.55		1.05		0.92		0.80		0.76		0.82		0.81		0.67		0.82		0.70		0.57		0.48

		Animal Production		0.08		0.07		0.06		0.05		0.04		0.04		0.01		0.01		0.01		0.01		0.01		0.01		0.01		0.01

		Indirect Emissions		1.06		1.03		0.86		0.46		0.40		0.30		0.26		0.31		0.37		0.30		0.33		0.30		0.26		0.35

		Nitrous oxide emission from agricultural soils		3.07		3.01		2.47		1.56		1.37		1.15		1.03		1.14		1.19		0.98		1.16		1.00		0.84		1.054

		Non-dairy Cattle		477		444		361		237		208		185		171		158		149		129		122		132		138

		Dairy Cattle		281		264		253		227		211		185		172		168		159		138		131		129		116

		Poultry		6537		5538		3418		3226		3130		2911		2325		2602		2636		2462		2366		2295		2096

		Sheep & Goats		140		143		124		83		62		50		39		36		31		31		32		32		34

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341

		Horses		9		8		7		5		5		5		4		4		4		4		4		6		5

		Use of mineral fertilisers, t N/yr		71700		69800		58360		29949		26068		18905		16560		20471		24932		19895		22396		19603		16700		23255

		Enteric Fermentation

		kg CH4/animal/yr		Emission factor,		Reference of source

		Dairy Cattle		81		IPCC

		Non-Dairy Cattle		56		IPCC

		Sheep		5		IPCC

		Goats		5		IPCC

		Horses		18		IPCC

		Swine		1		IPCC

		Poultry		0		IPCC

		1.    Cattle		0.00

		Dairy Cattle(4)		6.00

		Non-Dairy Cattle		4.00

		2.    Buffalo		0.00

		3.    Sheep		0.19

		4.    Goats		0.12

		5.    Camels and Llamas		0.00

		6.    Horses		Jan-40

		7.    Mules and Asses		0.00

		8.    Swine		4.00

		9.    Poultry		0.08

		Enteric Fermentation				Reference of source

				kg CH4/animal/yr						Manure 
management		Emission factor, kg CH4/animal/yr		Refernce of 
source

										Dairy Cattle		6.0		IPCC

										Non-Dairy Cattle		4.0		IPCC

										Sheep		0.19		IPCC

										Goats		0.12		IPCC

										Horses		1.4		IPCC

										Swine		4.0		IPCC

		CH4								Poultry		0.08		IPCC

		A.  Enteric Fermentation		52.01735		48.753		46.9039		36.3598		33.7725		26.5318		24.068		22.986		21.8988		19.08205		17.9686		18.409		17.7136		19.304		19.0

		B.  Manure Management		17.709029		16.5192294		13.3901378		10.4318258		10.0148746		9.1371154		3.1033582		3.078481		3.0695496		2.6919624		2.6703532		2.8718062		2.7870804		2.807		3.6

		N2O

		Manure Management		0.0787599807		0.0734696093		0.0628026699		0.0487973668		0.0450180642		0.0400892937		0.0360278695		0.0346741679		0.0331048046		0.0288860811		0.0275866906		0.0341392417		0.0326410444		0.0329781429		0.0174699225

		Agricultural Soils		3.070258779		3.0131826772		2.4651546952		1.5571248336		1.3696447338		1.1459492791		1.0557376385		1.1692691683		1.2157478379		0.9950272447		1.179409058		1.0046997484		0.8430865614		0.8314853843		0.8956270154

		Emissions from agriculture, Gg CO2-Eq.		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		CH4 from enteric fermentation		1092		1024		985		764		709		557		505		483		460		401		377		387		372		405

		CH4 from manure management		372		347		281		219		210		192		65		65		64		57		56		60		59		59

		N2O from manure management		24		23		19		15		14		12		11		11		10		9		9		11		10		10

		N2O from agricultural soils		952		934		764		483		425		355		327		362		377		308		366		311		261		258

		Total		2440		2328		2050		1480		1358		1117		909		921		911		775		808		769		702		732

				100		95.3750022044		83.9944176841		60.6634088264		55.6487721316		45.758744664		37.2491103554		37.7215931606		37.3488391493		31.7428123094		33.0917156207		31.5080041876		28.7647733444		30.0076391935

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

		Fuel Combustion		0.15		0.15		0.11		0.09		0.11		0.14		0.16		0.16		0.14		0.13		0.13		0.13		0.14		0.14

		Agriculture		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86

		Total Emissions		3.30		3.23		2.63		1.70		1.53		1.32		1.25		1.37		1.39		1.16		1.34		1.17		1.01		1.01

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

		Manure Management		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03

		Agricultural Soils		3.07		3.01		2.47		1.56		1.37		1.15		1.06		1.17		1.22		1.00		1.18		1.00		0.84		0.83

		Total Emissions		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86
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				1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004

		A.  Enteric Fermentation		52.01735		48.753		46.9039		36.3598		33.7725		26.5318		24.068		22.986		21.8988		19.08205		17.9686		18.409		17.7136		19.304		19.0

		B.  Manure Management		17.709029		16.5192294		13.3901378		10.4318258		10.0148746		9.1371154		3.1033582		3.078481		3.0695496		2.6919624		2.6703532		2.8718062		2.7870804		2.807		3.6

		N2O

		Manure Management		0.0787599807		0.0734696093		0.0628026699		0.0487973668		0.0450180642		0.0400892937		0.0360278695		0.0346741679		0.0331048046		0.0288860811		0.0275866906		0.0341392417		0.0326410444		0.0329781429		0.0174699225

		Agricultural Soils		3.070258779		3.0131826772		2.4651546952		1.5571248336		1.3696447338		1.1459492791		1.0557376385		1.1692691683		1.2157478379		0.9950272447		1.179409058		1.0046997484		0.8430865614		0.8314853843		0.8956270154

		Emissions from agriculture, Gg CO2-Eq.		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003		2004

		CH4 from enteric fermentation		1092		1024		985		764		709		557		505		483		460		401		377		387		372		405		398

		CH4 from manure management		372		347		281		219		210		192		65		65		64		57		56		60		59		59		76

		N2O from manure management		24		23		19		15		14		12		11		11		10		9		9		11		10		10		5

		N2O from agricultural soils		952		934		764		483		425		355		327		362		377		308		366		311		261		258		278

		Total		2440		2328		2050		1480		1358		1117		909		921		911		775		808		769		702		732		758

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

		Manure Management		0.08		0.07		0.06		0.05		0.05		0.04		0.04		0.03		0.03		0.03		0.03		0.03		0.03		0.03

		Agricultural Soils		3.07		3.01		2.47		1.56		1.37		1.15		1.06		1.17		1.22		1.00		1.18		1.00		0.84		0.83

		Total Emissions		3.15		3.09		2.53		1.61		1.41		1.19		1.09		1.20		1.25		1.02		1.21		1.04		0.88		0.86
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0.0787599807

0.0734696093

0.0628026699

0.0487973668

0.0450180642

0.0400892937

0.0360278695

0.0346741679

0.0331048046

0.0288860811

0.0275866906

0.0341392417
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Direct Soil Emissions

Indirect Emissions

Nitrous oxide emission from agricultural soils, Gg

1.9369992302

1.0580982994

1.9167195002

1.0258326113

1.5503054861

0.8555583523

1.0523692653

0.459244732

0.9233365138

0.4041429628

0.8049704581

0.3032027724

0.7575217297

0.2627335973

0.8187672051

0.3117705017

0.8104129194

0.3726007872

0.6658559864

0.3005060973

0.8185908684

0.3330676822

0.6958537813

0.2975545821

0.5745819655

0.257612428

0.4750169098

0.3454400781



		1990		1990		1990		1990

		1991		1991		1991		1991

		1992		1992		1992		1992

		1993		1993		1993		1993

		1994		1994		1994		1994

		1995		1995		1995		1995

		1996		1996		1996		1996

		1997		1997		1997		1997

		1998		1998		1998		1998

		1999		1999		1999		1999

		2000		2000		2000		2000

		2001		2001		2001		2001

		2002		2002		2002		2002

		2003		2003		2003		2003



CH4 from enteric fermentation

CH4 from manure management

N2O from manure management

N2O from agricultural soils

Emissions from agriculture, Gg CO2-Eq.

1092.36435

371.889609

24.4155940081

951.7802214936

1023.813

346.9038174

22.7755788848

934.0866299432

984.9819

281.1928938

19.4688276637

764.1979555023

763.5558

219.0683418

15.1271837071

482.7086984008

709.2225

210.3123666

13.9555999135

424.5898674844

557.1678

191.8794234

12.4276810576

355.2442765107

505.428

65.1705222

11.1686395326

327.2786679389

482.706

64.648101

10.7489920623

362.4734421634

459.8748

64.4605416

10.2624894375

376.8818297599

400.72305

56.5312104

8.9546851561

308.4584458689

377.3406

56.0774172

8.5518740736

365.61680797

386.589

60.3079302

10.5831649412

311.4569220053

371.9856

58.5286884

10.1187237791

261.3568340413

405.3924

58.9452696

10.2232243105

257.7604691195
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		Livestock Type		Emissions Factor for Enteric Fermentation (kg/head/yr)		Emissions Factor for Manure Management (kg/head/yr)

		Dairy Cattle		100		14.0

		Non-Dairy Cattle		48		6.0

		Sheep		8		0.19

		Goats		5		0.12

		Horses		18		1-Apr

		Swine		1-May		3.0

		Poultry		0		0.08

		Enteric Fermentation		Emission factor,

				kg CH4/animal/yr

				Emissions                       Factor for                Enteric                                  Fermentation		Emissions                                   Factor for                                Manure                                                    Management

				(kg/head/yr)		(kg/head/yr)

		Dairy Cattle		100		14

		Non-dairy Cattle		48		6

		Sheep		8		0.19

		Goats		5		0.12

		Horses		18		1.4

		Swine		1.5		3

		Poultry		0		0.078

								4-1suppl.liquid		4-1suppl.solid		4-1suppl.pasture		4-1suppl.other

		Livestock Type		Number of Animals		Nitrogen Excretion             Nex		Fraction of Manure                         Nitrogen per AWMS                     (%/100)		Fraction of Manure      Nitrogen per AWMS                             (%/100)		Fraction of Manure        Nitrogen per AWMS                         (%/100)		Fraction of Manure            Nitrogen per AWMS                     (%/100)

				(1000s)		(kg//head/(yr)		(fraction)		(fraction)		(fraction)		(fraction)

		Non-dairy Cattle		133.3		70		55		2		33		9

		Dairy Cattle		116.5		100		46		21		8		1

		Poultry		2183		0.6		13		1		2		84

		Sheep		38.8		20		0		2		87		11

		Swine		340.1		20		77		23		0		0

		Others		8		25		0		0		96		4





		

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

		Non-dairy cattle		477		444		361		237		208		185		171		158		149		129		122		132		138		140		133

		Dairy cattle		281		264		253		227		211		185		172		168		159		138		131		129		116		117		117

		Poultry		6536.5		5538.3		3418.1		3226.1		3129.7		2911.3		2324.9		2602		2635.7		2461.8		2366.4		2294.9		2096		1945		2183

		Sheep & goats		140		143		124		83		62		50		39		36		31		31		32		32		34		34		36

		….goats		-		-		-		-		-		-		1.6		1.7		2.1		2.7		3.2		3.6		3.9		3.5		2.9

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341		345		340

		Horses		8.6		7.8		6.6		5.2		5.0		4.6		4.2		4.2		3.9		3.9		4.2		5.5		5.0		6.0		5.1





		

		SOWN AREA OF FIELD CROPS

		thousand hectares

		Field crops total		1980		1985		1990		1991		1992		1993		1994		1995		1996		1997		1998		1999		2000		2001		2002		2003

		Cereal and legumes		444.7		404.9		397.1		418.2		423.5		375.5		320.2		308.0		294.6		335.3		360.5		323.9		333.2		277.8		261.6		267.7

		Potatoes		72.3		60.9		45.5		52.2		46.3		42.6		39.9		36.9		35.3		35.2		32.6		31.1		30.9		22.1		16.0		17.0

		Forage crops		559.1		602.2		665.3		635.2		627.0		632.2		566.9		493.9		515.5		480.8		446.0		435.2		412.8		312.7		274.3		184.8

		Other		11.5		9.6		8.4		8.7		9.8		6.7		8.0		11.9		13.7		12.9		22.0		28.5		32.9		31.6		36.2		50.1

		Total		1087.6		1077.6		1116.3		1114.3		1106.6		1057.0		935.0		850.7		859.1		864.2		861.1		818.7		809.8		644.2		588.1		517.3

		Industrial crops		5.6		4.7		3.2		3.0		4.7		2.1		3.6		7.3		9.5		9.0		17.8		24.6		29.1		28.3		33.2		46.7

		Vegetables and greens		5.9		4.9		5.2		5.7		5.1		4.6		4.4		4.6		4.2		3.9		4.2		3.9		3.8		3.3		3.0		3.4

		Cereals		444.3		403.9		397.0		418.1		423.1		375.1		319.5		304.3		288.8		326.6		354.1		321.0		329.3		274.1		259.2		263.2

		Legumes		0.4		1.0		0.1		0.1		0.4		0.4		0.7		3.7		5.8		8.7		6.4		2.9		3.9		3.7		2.4		4.5

								414806		312870		273852		184465

								200		2001		2002		2003

						üheaastane		7386		9382		5691		4133

						mitmeaastane kokku		399649		298173		264963		175881

						allakülv		7771		5315		3198		4451

						green fodder

						sööda juurvili		2527		1399		402		330

								417333		314269		274254		184795

		Field crops total		1980		1985		1990		1995		2000		2003

		Cereal and legumes		445		405		397		308		333		268

		Potatoes		72		61		46		37		31		17

		Forage crops		559		602		665		494		413		185

		Other		12		10		8		12		33		50

		Total		1088		1078		1116		851		810		517

		Industrial crops		5.6		4.7		3.2		7.3		29.1		46.7

		Vegetables and greens		5.9		4.9		5.2		4.6		3.8		3.4

		Cereals		444.3		403.9		397.0		304.3		329.3		263.2

		Legumes		0.4		1.0		0.1		3.7		3.9		4.5

		Field crop		1980				1985						1990				1995				2003

		Cereals and legumes		444.7		40.9		404.9		37.6				397.1		35.6		308.0		36.2		268		51.7

		Potatoes		72.3		6.6		60.9		5.7				45.5		4.1		36.9		4.3		17		3.3

		Forage crops		559.1		51.4		602.2		55.9				665.3		59.6		493.9		58.1		185		35.7

		Other		11.5		1.1		9.6		0.9				8.4		0.8		11.9		1.4		50		9.7

		Total		1,087.6		100.0		1,077.6		100.0				1,116.3		100.0		850.7		100.0		517		100.0
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Sheet1

		

		Nitrous oxide from manure management, Gg		0.0787599807		0.0734696093		0.0628026699		0.0487973668		0.0450180642		0.0400892937		0.0360278695		0.0346741679		0.0331048046		0.0288860811		0.0275866906		0.0341392417		0.0326410444

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

		Methane from enteric fermentation		52		52		49		47		36		34		27		24		26		22		19		18		18				17.71

				17.7		16.5		13.4		10.4		10.0		9.1		8.0		7.4		7.3		6.4		6.2		2.9		2.8

		A.  Enteric Fermentation		52.0		48.8		46.9		36.4		33.8		26.5		24.1		23.0		21.9		19.1		18.0		18.4		17.7

		B.  Manure Management		17.7		16.5		13.4		10.4		10.0		9.1		3.1		3.1		3.1		2.7		2.7		2.9		2.8

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

		Non-dairy Cattle		477		444		361		237		208		185		171		158		149		129		122		132		138

		Dairy Cattle		281		264		253		227		211		185		172		168		159		138		131		129		116

		Poultry		6537		5538		3418		3226		3130		2911		2325		2602		2636		2462		2366		2295		2096

		Sheep & Goats		140		143		124		83		62		50		39		36		31		31		32		32		34

		Swine		860		799		541		424		460		449		298		306		326		286		300		345		341

		Horses		9		8		7		5		5		5		4		4		4		4		4		6		5

		Enteric Fermentation

		kg CH4/animal/yr		Emission factor,		Reference of source

		Dairy Cattle		81		IPCC

		Non-Dairy Cattle		56		IPCC

		Sheep		5		IPCC

		Goats		5		IPCC

		Horses		18		IPCC

		Swine		1		IPCC

		Poultry		0		IPCC

		1.    Cattle		0.00

		Dairy Cattle(4)		6.00

		Non-Dairy Cattle		4.00

		2.    Buffalo		0.00

		3.    Sheep		0.19

		4.    Goats		0.12

		5.    Camels and Llamas		0.00

		6.    Horses		Jan-40

		7.    Mules and Asses		0.00

		8.    Swine		4.00

		9.    Poultry		0.08

		Enteric Fermentation				Reference of source

				kg CH4/animal/yr						Manure 
management		Emission factor, kg CH4/animal/yr		Refernce of 
source

										Dairy Cattle		6.0		IPCC

										Non-Dairy Cattle		4.0		IPCC

										Sheep		0.19		IPCC

										Goats		0.12		IPCC

										Horses		1.4		IPCC

										Swine		4.0		IPCC

										Poultry		0.08		IPCC
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