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Preface

The United Nations Framework Convention on Climate Change (UNRQLC@)e

Kyoto Protocol to the Convention requires the partiesdevelop and to submit
annually to the UNFCCC national inventories of anthropogenic emissions by sources
and removals by sinks of all greenhouse gases not controlled by the Montreal
Protocol.

To comply with this requirement, Iceland has prepared a National Inventory Report

(NIR) for the year 2. The NIR together with the associated Common Reporting

C2NXI 0 GrofSa o6/wClO A& LOStlIyYyRQa O2ydNKOGdx
Conventionand the Kyoto Protocphnd covers emissions and removals in the period

1990¢ 2008. The Standard Electronic Form&H]Jris not reported as Icelankdas not

transferred or acquired any Kyoto Protocol Units.

The NIR is written by theEnvironment Agency folceland (B), with a major
contribution bythe AgriculturalUniversityof Iceland(AU).

Environment Agency, Reykvik, May 2010
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Definition of prefixes ad symbols used in the Inventory

kilo- k 10°
mega M 10°
giga G 10°

GigagramgGg) are repeatedly used in the inventory aade equal to 18grams or in
a more common language 1000 tues.

ABBREVIATIONS

NIR Nationallnventory Report

UNFCCC United Nations Framework Convention on Climate Changes
COP Conference of the Parties

GHG Greenhouse gases

AAU AssignedAmount Units

LULUCF Land Use, Landse Change and Forestry
PFC Perfluorinated compounds

CRF CommonReporting Format

IPCC Intergovernmental Panel on Climate Change
EA The Environment Agency of Iceland

FAI Farmers Association of Iceland

GDP Gross Domestic Product

QA/QC Quality Assurance/Quality Control

CQ-eq Carbon dioxide equivalent

HFC Hydrofluorocarbon

OECD Organisation for Economic @peration andDevelopment
NMVOC non-methane volatile organic compounds
EF Emission factor

AUI Agricultural University ottkland

NEA National Energy Authority

ERT Expert review team

t/t Tome per tone

IEF Implied emission factor

KP Kyoto Protocol

MAC Mobile Air Conditioning

NOXx Nitrogen oxide

IFS IcelandForestService

SCSI Soil Conservation Service of Iceland
MSW Municipal Solid Waste

IW Industrial Waste

DOC Degradable Organic Carbon

MCF Methane Correction Factor

RMU Removalnit

SEF Standard Electronic Format
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ITL
NNFI
NIRA
GPS
GIS
NFI

EU ETS
CITL
ERU
CER
GRETA

International Transaction Log

New National Forest Inventory

The National Inventorgn Revegetation Area

Global Positioning System

Geographic Information System

National Forest Inventory

European Union Greenhouse Gas Emission Trading System
Community Independent Transaction Log

Emission Reduction Unit

Certified Emission Unit

Greenhouse gases Registry for Emissions Trading Arrangements
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EXECUTIVE SUMMARY
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Kyoto accounting:

Iceland) AAUs for the first commitment period amount to 18,523,84i@nesof CQ
equivalentsfor the period or 3,704,769tonnes per year on averageFor 20@,

LOStIyRQa& G2GFt ! yySE | 3INBSWieDHEmS (3|

equivalentsL OSt I yYRQa { 2 (8wiere 8% abb\ve AW IévelSctylities |n n

under Article 3, paragra@B and 4 of the Kyoto Protocaimounted t0371 GgCQ-

equivalentsin 20(B. Those removalsO2 dzf R (0 Kdza &kkrdgaAALtoQS

4,075 Ggper year Emissions that fall under Decision 14/CP.7 amountetilie3 Gg
CQin 20@. Emissions falling under Deiwn 14/CP.7 are to beeported separately

andshallnot be includad in national totals; to the extent they would cause Iceland to

exceed its assigned amountn this submission all emissions are reported, as Iceland

1%

will undertake the accounting with respect ©ecision14/CP.7 at the end of the
commitment period.

Background

The 1992 United Nations Framework Convention on Climate Change (UNFTCC)
the Kyoto Protocotequires that the Parties report annually on their greenhouse gas

emissions by sources and removals by sihksresponse to these requirements,
Iceland has prepared the present National Inventory Report (NIR)

The IPCC Good Prmet Guidance, the Revised 1996 Guidelines, the 2006 Guidelines
and national estimation methods are used in producing the greenhouse gas

emissions inventoryThe responsibility of producing the emissions data lies with the

Environment Agency, which compilasd maintains the greenhouse gas inventory

Emissions and removals from the LULUCF sector are compiled by the Agricultural

University of IcelandThe national inventory and reporting system is continually

being developed and improved.

Iceland is a partyo the UNFCCC and acceded to the Kyoto Protocol on M8y 23

2002 Earlier that year the government adopted a climate change policy that was

formulated in close cooperation between several ministrielse aim of the policy is
to curb emissions of greenhois I 4Sa a2 (KSeé& R2 y2i

obligations under the Kyoto Protocd\ second objective is to increase the level of

carbon sequestration resulting from afforestation and revegetation prograims
February 2007 a new climate changerastgy was adopted by the Icelandic
government The strategy sets forth a lortgrm vision for the reduction of net

emissions of greenhouse gases by7096 by the year 2050, using 1990 emissions

figures as a baseline.

A N v oA A
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The Kyoto Protocol commits Annex Irtiess to individual, legally binding targets for
their greenhouse gas emissions during the commitment period 22 L OSt | Y RQ&
obligations according to the Kyoto Protocol are as follows:

National Inventory Report, Iceland PO

1 For the first commitment period, from 2008 to 2012, tigeeenhouse gas
emissions shall not increase more than 10% from the level of emissions in
1990 L OStFyR 11l Qa F2NJ 0KS FANRG O2YYAuUYS
tonnesof CQ equivalents

1 Decisiod4/CP.72y GKS aLYLI OG 2F &aAy3dheS LINR2SS
O2YYA U YSYy (alousdSdeland Re report certaih Y Rdza G NA | €  LINE O
carbon dioxide emissions separately and not include them in national totals;
to the extent they would cause Iceland to exceed its assigned améiant
the first commitment period,from 2008 to 2012, thecarbon dioxide
emissions falling under decision 14/CP.7 shall not ex8¢#),000tonnes

Trends in emissions and removals

In 1990, the total emissions of greenhouse gases in Iceland wefié &4 of CQ
equivalents In 20@B, total emissions were 880 Gg C@equivalents This is an
increase o#3% over the time period.

A summary of the Icelandic national emissions for 1990720@ 20@ is presented
in Table ES (without LULUCFEmMpty cells indicate emissions not occurring

Table EQ. Emissions of greenhouse gases during 19907 206 20@ in Gg C®eq.

1990 2007 2008 90-08 07-08
CQ 2172 3301 3595 52% 8%
CH, 445 470 467 5% -1%
N,O 377 388 396 5% 2%
HFC 32 0.1 0.1 - 9%
HFC 125 20 23 - 13%
HFC 134a 14 15 - 11%
HFC 143a 23 28 - 21%
HFC 152a 0.1 0.1 - -15%
Ch 355 238 295 -17% 24%
Gk 65 43 54 -17% 24%
Sk 1 10 6 468% -40%
Total 3415 4508 4880 43% 8%
CQ emissions fulfilling 14/CP.7 1163
Total emissions excluding G@missions fulfilling 14/CP.7 3717 9%

The largest contributor of greenhouse gas emissions in Icefatite energy sector,
followed by industrial processes, then agriculture, waste and solvent and other
product use From 1990 to 208, the contribution of the energy sector to the total
emissions decreased fror82% to43% The contribution of industrial processes
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decreased from 25% in 1990 to around 179% in the period 1992 to 199The
contribution of industrial processes increased again after 1997 andii®asn 208.
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Table EQ. Totalemissions of greenhouse gases by source 19907 200 20@, Gg Ceq.

1990 2007 2008
Energy 1783 2234 2092
Industrial processes 863 1484 1992
Emission fulfilling 14/CP.7 1163
Solvent Use 14 12 9
Agriculture 575 551 566
Waste 180 226 221
Total 3415 4507 4880
Total excluding emissions falling under 14/CP.7 3717
Removaldrom KP 3.3 and 3.4 371

The distribution of the total greenhouse gas emissions over the UNFCCC sectors
(including geothermal energy and excluding LULUCF) &i&@hown inFigure ES.
Emissions from the energy sector account #8% (fuel combustion3% and
geothermal energy 4%) of the national total emissions, industrial processes account
for 41% and agriculture for 12% he waste sector accounts fd% and solvent and
other product use for 0.3%

industrial
processes
41%
geothermal
energy
4% agriculture
12%
waste
energy 4%

39%

Figure ES. Emissions fogreenhouse gases by UNFCCC sector i@ 200
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1 INTRODUCTION
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1.1 Background information

The 1992 United Nations Framework Convention on Climate Change (UNFCCC) was
ratified by Iceland in 199a@nd entered into force in 1994ne of the requirements

under the Convention is that Parties are to report their national anthropogenic
emissions by sources and removals by sinks of all greenhouse @aki€3)not
controlled by the Montreal Protocol, using methodologies agreed upon by the
Conference of the Parties to the Convention (COP)

In 1995 the Government of Iceland adopted an implementation strategy based on

the commitments of the Framework Conventioithe domestic implementation

strategy was revised in 2002, based on the committeef the Kyoto Protocol and

the provisions in the Marrakech Accordseland acceded to the Kyoto Protocol on

May 23 2002 The Kyoto Protocol commits Annex | Parties to individual, legally

binding targets for their greenhouse gas emissions in the camenit period 2008

2012L OSt I yRQa 20ftA3LGA2Yya | OO2NRAY3 (G2 GKS Y

1 For the first commitment period, from 2008 to 2012, the greenhouse gas
emissions shall not increase more than 10% from the level of emissions in
1990. Iceland AAUSs for the first commitment peridd NB RS OARSR Ay LO
Initial Report under the Kyoto Piacol andamount to 18,523,847onnes of
CQ equivalents.

f Decision14/CP.72y GKS aLYLI OG 2F aAy3atsS LINReS
O2YYA U YSYy (alonsdSdeland R report certaih Y Rdza G NA I €  LINE O
carbon dioxide emissions separately and not include themational totals;
to the extent they would cause Iceland to exceed its assigned am&iant
the first commitment period, from 2008 to 2012, thearban dioxide
emissions falling under decision 14/CP.7 shall not ex8&),000tonnes

A new climate chage strategy was adopted by the Icelandic government in February

2007. The Ministry for the Environment formulated the strategy in close
collaboration with the ministries of Transport and Communications, Fisheries,

Finance, Agriculture, Industry and Commoes Foreign Affairs and the Prime

aAyAail S NRedondgedTsita@§y is to reduce net greenhouse gas emissions

in Iceland by 5@ 75% by 2050, compared to 1990 levels. In the shorter term, Iceland

aims to ensure that emissions of greenhouse gasdsfwi y2i SEOSSR LO
obligations under the Kyoto Protocol in the first commitment peridtie strategy

contains provisions for measures to curb and reduce GHG emissions in six sectors, as

well as provisions to increase carbon sequestration resultiog tifforestation and

revegetation programs.

The greenhouse gas emissions profile for Iceland is unusual in many re$pestts
emissions from generation of electricity and from space heating are very low owing

! http://leng.umhverfisraduneyti.is/media/PDF_skrar/Stefnumorkun_i_loftslagsmalum_en.pdf
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to the use of renewable energy sources qeermal and hydropower)Second,
more than 80% of emissions from the energy sector stem from mobile sources
(transport, mobile machinery and fishing vessel$jird, emissions from the LULUCF
sector are relatively highRecent research has indicated thidwere are significant
emissions of carbon dioxide from drained wetlands. These emissions can be
attributed to drainageof wetlands in the latter half of the #0Century, whicthad
largely ceased by 1990. These emissions of €f@tinue for a long time adr
drainage. The fourth distinctive feature is that individual sources of industrial
process emissions have a significant proportional impact on emissions at the national
level Most noticeable are increased emissions from aluminum production
associated wh the expanded production capacity of this industfis last aspect of
LOStlyRQa SYAaairzy LINBFAES YIRS AG RAFTFFAO
during the Kyoto Protocol negotiation§his fact was acknowledged in Decision
1/CP.3 paragraph 5jdwhich established a process for considering the issue and
taking appropriate actionThis process was completed with Decision 14/CP.7 on the
Impact of single projects on emissions in the commitment period.

National Inventory Report, Iceland 2O

The fundamental issue associated with thignificant proportional impact of single
projects on emissions is one of scale small economies such as Icelaadsingle
project can dominate the changes in emissions from year to.yWaen the impact

of such projects becomes several times largentttze combined effects of available
greenhouse gas abatement measures, it becomes very difficult for the party involved
to adopt quantified emissions limitation#t does not take a large source to strongly
influence the total emissions from Icelandl sirgle aluminiumplant can add more
GKFY wmp: G2 GKS O2dzy i NE QA plan? of thd sardeNiBeS y K 2 dza S
would have negligible effect on emissions in most industrialized counfdiesision
14/CP.7 sets a threshold for significant proportiomapact of single projects at 5%

of total carbon dioxide emissions of a party in 19%rojects exceeding this
threshold shall be reported separately and carbon dioxide emissions from shaih

not be included in national totals to the extent that they wadutause the party to
exceed its assigned amourthe total amount that can be reported separately under
this decision is set at 1.6 millicnnes of carbon dioxide The scope of Decision
14/CP.7 is explicitly limited to small economies, defined as eca®amitting less
than 0.05% of total Annex | carbon dioxide emissions in 189@&ddition to the
criteria above, which relate to the fundamental problem of scale, additional criteria
are included that relate to the nature of the project and the emissiawirsgs
resulting from it Only projects where renewable energy is used and where this use
of renewable energy results in a reduction in greenhouse gas emissions per unit of
production will be eligibleThe use of best environmental practice and best abla
technology is also requiredt should be underlined that the decision only applies to
carbon dioxide emissions from industrial processether emissions, such as energy
emissions or process emissions of other gases, such as PFCs, will not be.affected

The industrial process carbon dioxide emissions falling under Decision 14/CP.7
cannot be transferred by Iceland or acquired by another Party under Articles 6 and
17 of the Kyoto Protocollf carbon dioxideemissions arereported separately
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according tothe Decisionthat will imply that Iceland can not transfer assigned
amount units to other Parties through international emissions trading.

National Inventory Report, Iceland 2O

The Government of Iceland notified the Conference of the Parties with a letter,
dated October 17th 200f its intention to avail itself of the provisions of Decision
14/CP.7 Emissions that fall under Decision 14/CP.7 are not excluded from national
totals in this report, as Iceland will undertake the accounting with respect to the
Decision at the end of the commiient period. The project, from which emissions
fulfill the provisions oDecision 14/CP.dre described in Chapter 4 and Fact sheets
for the project can be found in Annéb

The present report together with the associated Common Reporting Formatstable
(CRF) is Iceland's contribution to this round of reporting under the Convention, and
covers emissions and removals in the period 1§2M08. The methodology used in
calculating the emissions is according to the revised H862006IPCC Guidelines

for National Greenhouse Gas Inventories as set out by the IPCC Good Practice
Guidance andsood Practice Guidance for Land Use, Hdsd Change and Forestry

The Standard Electronic Format (SEF) is not reported as Iceland has not transferred
or acquired any Koto Protocol Units.

The greenhouse gases included in the national inventory are the following: carbon
dioxide (C®, methane (CkJ, nitrous oxide (BD), hydrofluorocarbons(HFCs),
perfluorocarbons (PFCs) asdlphurhexafluoride (S§. Emissions of th@recursors
NOx, NMVOC and CO as well as &® also included, in compliance with the
reporting guidelines.

1.2 National system for estimation of greenhouse gases

1.2.1 Institutional arrangement

The Environment Agency of Iceland (EA), an agency under the Mirostrihef
Environment, carries the overall responsibility for the national inventdgA
compiles and maintains the greenhouse gas emission inventory, except for LULUCF
which is compiled by the Agricultural University of Iceland (AEA) reports to the
Convention. Figure 1.1 illustrates the flow of information and allocation of
responsibilities

13



UJ

National Inventory Report, Iceland 2O

UNFCCC
Imports of cooling agents: report to EA
Environment Agency
(EA) Industry: return questionnaireso EA (Activity data,

process specific data, importskreen accounts

Compiles relevant actiyi data and
emission factors

National Energy Authority: estimafael use by sector
and emissions from geothermal areas.

Runsemission models Farmers association ofceland compile livestock
statistics including young animals

Works with CRF Reporter

Reports to the UNFCCC Statistics Iceland: compile statistios livestock, use
of fertilizers, import of fuels and solvents

Agricultural University of Iceland

(AUD Soil Conservation Serviceof Iceland: collect
information on revegitated and devegitated areas

Calculates emissions and removals fc
the LULUCF sector

Icelandic Forest ®ece: information on forests,
afforestation and deforestation

Reports to EA

Figure 1.1. Information flow and distribution of responsibilities in the Icelandic emission
inventory system for reporting to the UNFCCC

A Coordinating Team was established20( as a part of the national system. The
team has representatives from the Ministry for the Environment, the EA and the AUI
not directly involved in preparinghe inventory. Its official roles are to review the
emissions inventory before submission to UNFCCC, plan the inventory cycle and
formulate proposals on further development and improvement of the national
inventory system. During this inventory cycle ti@ordinating Team held 3
meetings The work of the team has already led itmprovement in cooperation
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between the different institutions involved with the inventory compilation,
especially with regards to the LULUCF and agriculture se@orae improvemerst
proposed by the team were incorporated into tl@ed lastinventory submission

National Inventory Report, Iceland 2O

1.2.2 Act No. 65 from 2007

A new act on the emission of greenhouse gases was passed by the Icelandic
legislature, Althing, in March 2007. The stated purpose of &lcéis to crede
conditions for Icelandic authorities to comply with international obligations in
limiting emissions of greenhouse gases. &@beestablishes the national system for
the estimation of greenhouse gas emissidns sourcesand removals by sinks, a
national registry, emission permits and the duty of companies to report relevant
information to the authorities.

Theact specifies that the EA is the responsible authority for the national accounting
as well as the inventory ofneissions and removals of greenhouse gases according to
Iceland's international obligationghe EA shall, in accordance with the legislation,
produce instructions on the preparation of data and other information for the
national inventory Formal agreemerst have been made between the BAd the
necessary collaborating agencies involved in the preparation of the inventory to
cover responsibilities such as data collection and methodologies, data delivery
timelines and uncertainty estimate§hese involve the National Energy Authority
and the Agricultural University of Icelandhe Agricultural University haasomade
formal agreements with its major data providers, the Soil Conservation Service of
Iceland and the Iceland Forest Servideegulation 244/2009urther elaborates on

the reporting of information from the industrial plants falling under the act.

According to theact a threemember Emissiong\llowanceAllocation Committee,
appointed by the Minister for the Environmenmtith representatives of theMinistry

of Industry, Ministry for the Environment and the Ministry of Finance, allocates
emissionsallowancefor operators falling within the scope of the Act during the
period 1 January 2008 to 31 December 2012.

1.3 Process of inventory preparation

The EA dllects the bulk of data necessary to run the general emission model, i.e.
activity data and emission factorActivity data is collected from various institutions
and companies, as well as by EA direclliizfe National Energy Authority (NEA)
collects annuhinformation on fuel sales from the oil companiéshis information
was until 2008 provided on an informal basikew legislation Act No. 48/2007,
enale the NEA to obtain sales statistics from the oil comparf@smers Association

of Iceland (FAJ on the behalf of the Ministry of Agriculture, is responsible for
assessing the size of the animal population each .y@arrequest from the EA, the
FAlalso accounts for young animals that are mostly excluded from national statistics
on animal population Staistics Iceland provides informatioan population, GDP,
production of asphalt,imports of solventsand other products the import of
fertilizers and on the import and export of fuelBhe EA collects various additional
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data directly Annually an electrogiquestionnaire on imports, use of feedstock, and
production and process specific information is sent out to industrial produders
accordance with regulation 244/2009Green Accounts from the industire also
used.Importers of HFCs submit reports ¢@meir annual imports by type of HFCs to

the EA EA also estimates activity data with regard to wagfenission factors are
taken mainly from the revised 1996 IPCC Guidelines for National Greenhouse Gas
Inventories, IPCC Good Practice Guidance and the IB@D6 Guidelines for National
Greenhouse Gas Inventories, since limited information is available from
measurements of emissions in Iceland

National Inventory Report, Iceland 2O

AUI receives information on revegetated areas from the Soil Conservation Service of
Iceland and information on forests and afforestation from the Icelandic Forest
Service.The AUI assesses other land use categories on the basis of its own
geographical dataase and other available supplementary land use informatidol

then calculates emissions and removals for the LULUCF sector and reports to the EA

The annual inventory cycl€&igurel.2) describes individual activities performed each
year in preparation for next submission of the emission estimates.

JANUARY - APRIL /‘*\ MARS - JUNE

4 PREPARING FOR SUBMISSION 1 INVENTORY PLANNING
- Completing the CRF tables - Setting quality objectives
- NIR - Prioritisation of potential improvements
- Conclusions for future actions - Revision of methods and emission factors
3 INVENTORY EVALUATION 2 INVENTORY PREPARATION
- Processing findings from ERT - Collecting activity data

- Possible recalculations - Estimating greenhouse gas

- Review by Coordinating Team emissions and removals

- Verification - Implementing QC checks

- Uncertainty assessment

- Key source analysis

- Recalculations

- Documentation and archiving

NOVEMBER - FEBRUARY AUGUST - JANUARY

Figurel.2 The annuainventory cycle

A new amual cycle begins with an initial planning of activities for the inventory cycle
by the Coordinating Team, taking into account the recommendations from the
UNFCCC review. The initial planning is followed by a period assignedniaitation

of the national inventory and improvement of the National System.

After compilation of activity data, emission estimates and uncertainties are
calculated and quality checks performed to validate results. Emission data is
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received from the setoral expert for LULUCF. All emission estimates are imported
into the CRF Reporter software.
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A series of internal review activities are carried out annually to detect and rectify any
anomalies in the estimates, e.g. time series variations, with pyiogiven to
emissions from industrial plants falling under Decision 14/CP.7, other key source
categories and for those categories where data and methodological changes have
recently occurred.

After final review of the greenhouse gas inventory by the r@mating Team, the
inventory is submitted to the UNFCCC by EA.

1.4 Methodologies and data sources

The estimation methods of all greenhouse gases are harmonized with the IPCC
Guidelines for National Greenhouse Gas Inventories and are in accordance with
L t / GoodPractice Guidance

The general emission model is based on the equation:
Emission (E) = Activity level (A) - Emission Factor (EF)

The model includes the greenhouse gases and in addition the precursors and indirect
greenhouse gases NOx, S@IMVOCand CO, as well as some other pollutants
(POPs)

Methodologies and data sources for LULUCF are described in Chapter 7.

1.5 Key source categories

According to the IPCC definition, a key source category is one that is prioritized

within the national inventorysystem because its estimate has a significant influence

2y I O2dzyGNBQa G201t Ay@SyaGa2NEB 2F RANBOG :
level of emissions, the trend in emissions, or both the Icelandic Emission

Inventory key source categories adentified by means ahe Tier 1 method.

A key source analysis was prepared for this round of reparfiiadple 1.1 lists the
identified key sources Tables showing key source analysis (trend and level
assessment) can be found in AnnexThe key source analysis includes LULUCF
sources.
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Tablel.1 Key sources

National Inventory Report, Iceland PO

Key source

IPCCSOURCE CATEGORIES Direct | Level Level Trend
GHG = Wdn w8

BNERGY SECTOR

1.A.2: Manufacturing Industry And Construction Cca n n n
1.A.3b: Road Transport CQ n n n
1.A.3 (A,D)Non-Road Transport Cca n n
1.A.4(A,B): Residential, Commercial, Institutional CcQ n* n
1.A.4c: Fishing Cca n n n
1.B.2d Geothermal Enerdytilisation CQ n n
INDUSTRIAL PROCESSES

2.A:Mineral Industry CQ n n

2.C.2: FerroalloyBroduction CcaQ n n n
2.C.3: AluminiuntProduction CaQ n n n
2.C.3: AluminiunfProduction PFC n n n
2.F Emissions From Substitutes For Ozone Depleting Substa HFC n n

AGRICULTURE

4.A.1 Enteric Fermentation, Cattle CH n n
4.A.3 Enteric Fermentation, Sheep CH n n
4.B Manure Management N,O n
4.D.1 Direct BD Emissions From Agricultural Soils N,O n

4.D.2 Indirect DO Emissions From Nitrogen Used In Agricultui N,O n n n
LULUCF

5.A Forest Land CcQ n n
5.B.2Cropland ca n n n
5.C.2.3 Wetlands Converted To Grassland CcQ n n n
5.C.2.5 Other Land Converted To Grassland caQ n n n
WASTE

6.A Solid Waste Disposal Sites CH n n n

*Kkey source excludingULUCF

1.6 Quality assurance and quality contrédQA/QC)

The objective of QA/QC activitiga national greenhouse gas inventories is to
improve transparency, consistency, comparability, completeness, accuracy,
confidence and timelines#& QA/QC plan for thannual greenhouse gas inventory of
Iceland hasbeen prepared. The document describes the quality assuranod
guality control programme. It includes the quality objectives and an inventory quality
assurance and quality control plan. It also describes the responsibilities and the time
schedule for the performace of QA/QC proceduresThe QC activities include
general methods such as accuracy checks on data acquisition and calculations and
the use of approved standardised procedures for emission calculations,
measurements, estimating uncertainties, archivingoinfation and reporting.
Source category specific QC measures have been developed for several key source
categories A quality manualvas prepared for this submission. It can be found on
http://www.ust.is/media/fraedsluefni/pdtskjol//iceland QAQC manual.pdf To
further facilitate the QA/QC procedures all calculation sheets have been revised.
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They now include a brief description of the method used. They are also pdovide
with colour codes for major activity data entries and emissions results to allow
immediate visible recognition of outliers.

National Inventory Report, Iceland 2O

1.7 Uncertainty evaluation

Uncertainty evaluation of the inventory was prepared for this round of reporting.
The uncertainty estimate revealed that the total uncertainty of the Icelandic
inventory (excluding LULUCF) is 7.4%e results othe uncertainty estimate can be
found in Annex II.

1.8 General assessment of the completeness

An assessment of the completeness of the emisswentory should, according to
GKS Lt/ / Qa D22R tN}OGAOS DdAdzARIYyOS> I RRNBa
sectoralcoverage along with all underlying source categories and activities

In terms of spatial coverage, the emissaeported under the UNECC covers all
FOGADGAGASE 6AGKAY LOStIFIYRQA 2dzZNAARAOUAZY

In the case of temporal coverage, CRF tables are reported for the whole time series
from 1990 to 208.

With regard to sectoral coverage few sources are not estimated.

The main sources natstimated are:

- Emissions of Cand CHfrom distribution of oil products (1B2a v)

- The emissions/removals of some LULUCF components are not estimated (see
Chapter 7). Most important is probably the emissions/remewal mineral
soils uinder various land wsincludingcropland and degraded grassland and
emissions due to biomass burning.

The reason for not including the above activities/gases in the present submission is a
lack of data, and/or that additional work was impossible due to time constraints in
the preparation of the emission inventory.

1.9 Planned and implemented improvements

Several improvements have been madace last submissionsThe main changes
include:
- Change of emission factor for estimation of xC@&missions from road
transport.
- Shift toTier 2 for estimation of enteric fermentation from cattle and sheep.
In relation to the project animal population statistics were also revised.
- Revision of country specific Nex factors for cattle and swine.
- Cultivation of histosolgorganic soils)s mow reported under the Agriculture
sector.
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The area of drained wetlands is now disaggregated and reported under
Wetland converted to Grassland and Wetland converted to Cropland. The
drained areas are now geographically identifiable in the Icelandic
geograplical land use database.

Changes in carbon stock of mineral soil of forest are now estimated.

In the near future the following improvements are planned:

Preparation of a national energy balancéhe NEA should prepare a national
energy balancannuallyand submit tothe EA, in accordance with the formal
agreement between EA and NEA

The division of land use into subcategories and improved time and spatial
resolution of the land use information is an ongoing task of the AUI.

Ongoing new national forest wentory (NNFI) wilfurther improve both
estimates of Forest land area and Carbon stock changes.

Similar effort as the NNFIregarding Revegetation began in 2007. The
revegetation inventory is expected to provide improved data on carbon stock
changes and area of revegetated land in the next two years.

The following improvements are under consideration:

Improvement of methodologies to estimate emissions from road
transportation.

Improvement of QA/QC for LULUCF.

Improvement of the time series for different land use categories atie
estimate on past and present land use changes.

Revison of LULUCF emission/removal fias, in order to emphasize key
sources and aim toward higher tier levels.

Evaluation of LULUCF factors, not estimated in present submission and
disaggregation of components presently reported as aggregated emission.
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2 TRENDS IN GREENHOUSE GAS EMISSIONS

2.1 Emission trends for aggregated greenhouse gas emissions

Total amouns of greenhouse gases emitted in Iceland during the period 192008
are presented in the following tables, expressed in terms of contribution by gas and
source

Table2.1 presents emission figures for greenhouse gdsesector inl990, 2007and
2008 expressed in C&equivalents along with the percentage change indicated for
both time periods 199@ 2008 and 2007 ¢ 2008. Table2.2 present emission figures
for all greenhouse gaseby gasin 1990, 200 and 20®, expressed in GO
equivalents along with the percentage changdicated for both time periods 1999
2008 and 20 ¢ 2008. Empty cells indicate emissions not occurring.

Table2.1 Emission®f greenhouse gasdsy sectorin Iceland during the period 19902008 (without
LULUCEF). Units: @§-eq.

1990 2007 2008 Changes | Changes

90-08 07-08
Energy 1783 2234 2092 17% -6%
Industrial processes 863 1484 1992 131% 34%
Solvent and other product use 14 12 9 -36% -27%
Agriculture 575 551 566 -2% 3%
Waste 180 226 221 23% -2%
Total without LULUCF 3415 4508 4880 43% 8%
CQ emissions fulfilling 14/CP¥ 1163
Total emissions excluding G@missions fulfilling 14/CP* 3716

*Decision 14/CP.7 allows Iceland ¢acludecertain industrial process carbon dioxidamissionsfrom national
totals

Table2.2 Emission®f greenhouse gasdsy gasin Iceland during the period 19902008 (without
LULUCF). Units: G§-eq.

1990 2007 2008 Changes | Changes

90-08 07-08
CQ 2172 3301 3595 65% 9%
CH 445 470 467 5% -1%
N,O 377 388 396 5% 2%
HFC 57 67 - 16%
PFC 420 281 349 -17% 24%
Sk 1 10 6 468% -40%
Total 3415 4508 4880 43% 8%
CQ emissions fulfilling 14/CP# 1163
Total emissions excluding G@missions fulfilling 14/CP# 3716

*Decision 14/CP.7 allows Iceland ¢acludecertain industrial process carbon dioxide emissidnsm national
totals
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As mentioned in Chapter 1.1 industrial process, €@issions that fulfill Decision
14/CP.7 shall be reported separately and not included in national totals, to the
extent they would causk&elandto exceed its assigned amount

In 1990, the total emissions of greenhouse gases dkty LULUCF) in Icethwere

3,415 Gg of C@equivalents In 20 total emissions were 830Gg C@equivalents

This implies an increase @3% over the time periodTotal emissions show a
decrease between 1990 and 1994, with an exception in 1993, and an increase
thereafter. A sudden increase of 15%asseen between 2005 ang006 followed by

an increase of 6% in 20@nd 8% in 2008

By the middle of the 1990scenomic growth started to gain momentum Iceland.

Iceland experienced until 2007 one of the highest growth rateSOP among OECD

O2dzy t NASa o [ FGS &@SFNJ wnny>X LOStEFYR 41 & &8
three largest banks collapsed. The blow was particularly hard owing to the large size

of the banking sector in relation to the overall economy as it gealvn to be ten

times the annual GDP. The crisis has resulted in serious contraction of the economy

followed by increase in unemployment, a depreciation of the Icelandic krona (ISK) by

over 40% in 2009 compared with thé' fluarter of 2008 and a drastiadrease in

external debt. Private consumption has contracted by a quarter since 2007.

The maindriver behind increagd emissions since 199Gas been the expansion of

the metal production sector.In 199Q 88,000 tonnef aluminiumwere produced in

one aluminium plantin Iceland In 20@B, 781151 tonnes of aluminium were
produced in three aluminium plantsParallel investments in increased power
capacity were needed to accommodate for an almashe fold increase in
aluminium prodution. The size of these investments is large relatovéhe Icelandic
economy. Emissions of greenhouse gases decreased from most sectors between
2007 and 2008. Ase in total emissionbetween 2007 and 2008an be attributed

to increased emissions froie aluminium industry linked to the stattp of new
production capacity

The increase in GD$ince 1990 explains further the general growth in emissions.
This has resulted in higher emissions from most sources, but in particular from
transport andthe construction sectar Since 1990emission from the transport
sector have risen considerably, owing to the fact thatlarger share of the
population ugs private cars for their daily travel In 2008 fuel prices rose
significantly leading to lower emissi®ifirom the sector compared to the year before.
The knockoff effect of the increased levels of economic growth was an increase in
construction esp. house building in the capital aréghe construction of a large
hydropower plant(Karahnjukar, building time from 2002 to 2007) led to further
increase in emissions from the sectofFhe construction sector collapsed in autumn
2008. Emissions from fuel combustiom the transport and construction sector
decreasedin 2008by 5% compard to the year before because of the economic
crises
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The overall increasing trend of greenhouse gas emissions was until 2005 to some
extent counteracted by decreased emissions of PFCs, caused by improved
technology and process control in the aluminiumdustry. Increase emissiongrom

the aluminium industry since 2006,has led to a trend of overall increase in

greenhouse gas emissian

2.2 Emission trends by gas

As shown irFigure2.1, the largest contributor by far to the total GHG emissions is
CQ (74%), followed by CH9%) fluorinated gases PFCs, HFCs ard®#)and NO
(8%) The share of COhas increased by 10% since 1990 and the relative
contribution has decreaseH by £6,N,O by 3% andluorinated gasedy 3%.

CH4

9%

N20O
8%

Fluorinated

gases
9%

Figure2.1 Distribution of emissions of greenhouse gases by gas in&00
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Table2.3 Emissions of greenhouse gases in Iceland during the p288a¢ 2008 (without LULUCF).
Units: Gg C£eq.

National Inventory Report, Iceland 2O

1990 1995 2000 2005 2006 2007 2008

(o]0} 2172 2326 2775 2877 3050 3301 3595
CH 445 443 446 432 454 470 467
N,O 377 370 388 339 367 388 396
HFC 4 27 49 52 57 67

PFC 420 59 127 26 333 281 349
Sk 1 1 3 3 7 10 6

Total 3415 3204 3766 3727 4263 4508 4880
CQ emissions fulfilling 14/CP# 1163
Total emissions excluding G@missions fulfilling 14/CP 7 3717

*Decision 14/CP.7 allows Iceland éacludecertain industrial process carbon dioxide emissidnsm national
totals
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Figure2.3 Emissions of greenhouse gases by gas, 192008

2.2.1 Carbon dioxide (C9

Industrial processes, road transport and fisheries tie three main sources of GO
emissions in IcelandSince emissions from the electricity generation and space
heating are lowas they are generated from renewable energy sources, emissions
from stationary combustion are dominated by industrial sourc&bereof, the
fishmeal industry is by far the largest user of fossil fuBlsissions from mobile
sources in the constructiosector are also significantEmissions from geothermal
energy exploitation are moderatéther sources consist mainly of emissidram
coal combustion in the cement industrgnd emissions fromnon-road transport
Table2.4 lists CQ emissions from each source category for the period 192008.
Figure2.4 illustrates the distribution of COemissions by main source categories,
and Figure 2.5 shows the percentage change in emissions of BYDsource from
1990 to 20@ compared with 1990.
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Table2.4 Emissions of Gy sector 199@ 2008, Gg C&eq.
1990 1995 2000 2005 2006 2007 2008

National Inventory Report, Iceland 2O

Fishing 655 772 720 626 549 565 517
Road vehicles 521 547 602 761 872 904 851
Sationary combustion,liquid fuels 246 232 220 210 194 170 118
Industrial processes 393 428 769 838 941 1134 1570
Qonstruction 121 148 197 215 195 196 188
Geothermal 67 82 163 123 156 152 185
Other 169 117 104 104 142 180 166
Total 2172 2326 2775 2877 3050 3301 3595

In 203 the total CQ emissions in Iceland were585 Gg This implies an increase of
about 9% from the precedingear. Emissions from industrial processes increased by
38% from 2007 to 2008 an@missions from geothermal enerdycreased by22%
Emissions from road vehicleeclined by6% due tosignificantly higher fuel prices,
owing to the depreciation of the Icelandic k@ during the year.Emissions from
stationary combustionof liquid fuels decreased by31% from 200 to 2008.
Emissions from constructiodecreased by4% and emissions from other sources
decreasel by 8%.

The increase in GGemissions between 1990 and 2D@an be explained by the
increased emissions from industrial process&9%o), road transport §3%),
geothermal energyitilisation (178%), and the construction sectds®%6). Emissions
from fishing declined b21%duringthe same period

The main drive behind increagd emissions since 199Gas been the expansion of
the metal production sector, the aluminium sector particular In 199Q 88,000
tonnes of aluminium were produced in one aluminium plamticelandwhich had
increased tor81,151tonnesproduced in three aluminium plania 2008

CQ emissions from road transport have increased by 63% since 1990, owany to
increase in the number of cars per capitaore mileage driverand an increase in
larger vehiclesSince 1990 the vehicle fleet ineland has increased nearly By%.
Enissions from both domestic flights and navigation have declined since 1990.

Emissions from geothermal energy exploitation have increased by 178%. Electricity
productionusing geothermal energyas increased from 283Whin 1990 to 4038 in
2008, or 14fold.

Emissions from fishing rose from 1990 to 1996 because a substantial portion of the
fishing fleet was operating in distant fishing groun#som 1996 the emissions
decreased again reaching 1990 levels in 2Bissions increased again by 10%
between 2001 and 2002, but in 2003 they dropped to 1990 levels. 118, 20@
emissions were1%below the 1990 levelsAnnual changes in emissions reflect the
inherent nature of the fishing industry
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Emissions from othesources decreased from 1990 to 2003, but rose again between
2004 and 2007 when they were 18% above the 1990 .éMak is mainly due to
changes in the cement industry where production had been slowly decreasing since
1990 The construction ofthe Karahnjlkar hydropower plant increased demand for
cement, andhe production increased again between 2004 and 2007, although most
of the cement used in this projeetasimported. In 2008, emissionfom cement
productionwere 4% lower than in 2007.

National Inventory Report, Iceland 2O
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Figure2.5 Percentagechanges in emissions of@z by major sources 199 2008, compared to 1990

2.2.2 Methane (CH)

As can be seen froffable2.5 andFigure2.6, about 45% and 54% of the emissions of
methane in 208 originated from waste treatmenand agriculture respectivelyrhe
emissions from agriculture decreased bg% between 1990 and 20®, whereas
emissions from waste increased B$%. Emissions from waste treatment increased
from 1990 to 2001 due to a greater amount of waste generated ahigjlaer ratio of
landfilled waste in managed waste disposal sitdbe emissions from landfills

26



































































































































































































































































































































































































































































































































































































