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A vordosgum 2007 skipadi umhverfisradherra sérfraedinganefnd til ad fjalla um
teeknilega moguleika 4 ad draga ur nettoutstreymi grodurhusalofttegunda i mismun-
andi geirum samfélagsins: orkuframleidslu; samgongum; idnadarferlum; sjavaratvegi;
landbtnadi; og medferd urgangs. Einnig skyldi nefndin kanna moguleika 4 ad beita
o0rum motvaegisadgerdum p.e. bindingu kolefnis og notkun sveigjanleikaakvaeda
Kyoto-bokunarinnar til ad minnka nettottstreymi. Pessi skyrsla er heildsted sam-
antekt 4 peirri vinnu sem att hefur sér stad 4 vegum sérfreedinganefndarinnar.

Utstreymi grodurhusalofttegunda 4 Islandi nam 4.482 pusund tonnum arid 2007
(m.v. CO,-igildi). Pad er 1.082 pusund tonnum, eda um 32% meira en arid 1990.
Utstreymi jokst 1 6llum atvinnugreinum nema i fiskveidum, fiskimjolsvinnslu og
landbtnadi. Mest drost ttstreymid saman 1 fiskveidum (18%) og landbunadi (7%), en
mest jokst atstreymi fra jarnblendiframleidslu (91% haekkun) og alframleidslu (72%
haekkun). Dregid hefur po ar ttstreymi a hvert framleitt altonn, en alframleidsla jokst
um neerri 420% 4 timabilinu.

Auk pess sem talid er hér ad ofan var utstreymi vegna landnotkunar, breyttrar
landnotkunar og skograektar um 1.824 puisund tonn og heildarbinding um 642 pus-
und tonn. Nettéutstreymid fra pessum geira var pvi 1.212 pasund tonn arid 2007 og
jafngildir pad um 27% af pvi atstreymi sem fellur undir Kyoto-bokunina. Petta ut-
streymi er framtalskylt til loftslagssamningsins en reiknast ekki med 1 bokhald Kyoto-
bokunarinnar. Binding vegna skograektar og landgraedslu eftir 1990 reiknast hins
vegar inn 1 bokhald vegna Kyoto-bokunarinnar, par sem sérstokum ttstreymisheim-
ildum er uthlutad vegna slikrar bindingar. St binding var 279 pusund tonn CO; 4rid
2007.

Spa um utstreymi grodurhtsalofttegunda til 2050, midad vid afskiptalausa proun,
svokollud grunnspd, var fengin fra Umhverfisstofnun. T skyrslunni er fjallad um tvo
tilvik. T tilviki 1, par sem gert er rad fyrir ad framleidsla i orkufrekum idnadi samsvari
framleidslugetu starfandi fyrirtaekja 1 arslok 2008, gaeti heildarutstreymi grodurhusa-
lofttegunda ordid um 4.644 pusund tonn arid 2020, sem er 4% meira utstreymi en
arid 2007 og 37% meira en 1990. Heildarttstreymi er skilgreint sem ttstreymi an
bindingar og er midad vid afskiptalausa proun. I tilviki 2 er gert rad fyrir ad fram-
leidsla i orkufrekum idnadi verdi jafnmikil og heimilt var samkvaemt atgefnum starfs-
leyfum 1 lok ars 2008. Samkveemt pvi ma gera rad fyrir ad arid 2020 geti ttstreymi
grodurhusalofttegunda ordid samtals um 6 milljon tonn eda 33% meira en 2007 og
76% meira en 1990.



Motvaegisadgerdir lysa moguleikum a ad draga tr utstreymi umfram grunnspar i
tilvikum 1 og 2, an pess ad valda samdreaetti { starfsemi og eru paer metnar med tilliti
til kostnadar, dbata og hversu mikid peer draga ur utstreymi. Tulka ber nidurstéd-
urnar sem mat 4 teeknilegum moguleikum til ad draga ar utstreymi, en hvort af peim
adgerdum verdur fer m.a. eftir kostnadi, hagproun, innleidingu tekninnar auk
stjornvaldsadgerda. Pvi getur verid mikill munur a peim taeknilegum moguleikum
sem settir eru fram og peim samdraetti sem sidar verdur. Ljost er ad miklir moguleikar
eru a ad draga tr nettottstreymi og unnt ad velja saman ymsar adgerdir til ad na peim
markmidum sem stjornvold vilja stefna ad.

Nidurstodur nefndarinnar syna ad mogulegt er ad draga umtalsvert ur utstreymi
grodurhusalofttegunda 4 Islandi. Ef midad er vid losunarspa tilviks 1 og ad allar fyr-
irsjaanlegar motvaegisadgerdir verdi innleiddar, er talid mogulegt ad draga ur ut-
streymi arsins 2020 um 52% midad vid grunnspd. Petta samsvarar 34% samdreetti i
utstreymi midad vid arid 1990 og 50% midad vid 2007. Ef samdrattur 1 utstreymi
vegna endurheimts votlendis er ekki talin til motveegisadgerda geeti mogulegur sam-
drattur 1 nettéutstreymi arid 2020 ordid 22% midad vid arid 1990 og 40% midad vid
2007.

Ef midad er vid losunarspa tilviks 2 og ad allar fyrirsjaanlegar motvaegisadgerdir
verdi innleiddar, er talid ad haegt sé ad draga ar ttstreymi arsins 2020 um ram 40%
midad vid grunnspa (afskiptalausa proun). Nettoutstreymi arid 2020 veeri pa 3%
heerra en pad var arid 1990 en 21% legra en utstreymi arsins 2007. Ef minnkun i
utstreymi vegna endurheimts votlendis er ekki talid til motveegisadgerda ma tla ad
nettoutstreymi arid 2020 verdi 15% heerra en 1990 en 12% leegra en arid 2007.

Motveegisadgerdir sem teeknilega er unnt ad radast 1 fyrir 2020 dreifast misjafnt
milli geira. Mestir moguleikar virdast vera fyrir hendi 1 sjavarutvegi ef ekki er tillit til
kostnadar, badi 1 fiskimjolsframleidslu og fiskveidum, en talid er ad teeknilega sé heegt
a0 draga ur utstreymi vegna fiskimjolsframleidslu nanast um 100% med rafvedingu
og fiskveidum um 75% med aukinni notkun lifeldsneytis og orkusparnadi. Teeknilega
er talid unnt ad draga ur losun 1 orkuframleidslu um 50%, og landbtnadi um 12,4%.
Margvislegar motvaegisadgerdir eru mogulegar 1 samgongum, svo sem fra gongu og
hjolreidum, til beettra almenningssamgangna, sem og aukinnar notkunar lifeldsneytis
og aukinnar rafveedingar. Ekki er talid liklegt ad motvaegisadgerdir 1 idnadi svo sem
notkun edalrafskauta 1 alidnadi hafi veruleg ahrif 4 utstreymi grodurhusalofttegunda
fyrr en eftir arid 2020, en po er talid ad haegt sé ad draga tr ttstreymi vegna sements-
framleidslu um 25%, élframleidslu um 6% og vegna jarnblendiframleidslu um 4,6%
midad vid tilvik 1. Med adgerdum 1 landgraedslu, skograekt og endurheimt votlendis
ma draga verulega tr nettoutstreymi arid 2020, eda um 32% midad vid tilvik 1 en
25% midad vid tilvik 2.

Kostnadur vid motvaegisadgerdir er mismikill en 1jost er ad odyrar adgerdir geta
skilad umtalsverdum arangri. Kostnadurinn spannar allt fra adgerdum sem gefa hrein-
an fjarhagslegan avinning svo sem aukin ghersla a gongu og hjolreidar, eda aukin
notkun sparneytnari bifreida, til motvaegisadgerda sem eru fremur dyrar, t.d. raf- eda
vetnisvaeding samgangna. P6 ber ad hafa { huga ad vid tekniframfarir er liklegt ad
kostnadur dyrari adgerda geti lekkad umtalsvert pegar til lengri tima er litid. Nid-
urstodur gefa til kynna ad adgerdir sem fela 1 sér hreinan fjarhagslegan abata geti
dregid ur utstreymi um 4% arid 2020 og ad motvaegisadgerdir sem kosta fra 0-20

evrum 4 tonnid geti dregid ur utstreymi um 19% pad sama ar.
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Ef draga a ur utstreymi um 40% arid 2020, midad vid arid 1990, ma nettout-
streymi arid 2020 ekki fara uppfyrir 2.040 pusund tonn. Pvi pyrfti ad draga ur
nettélosun um 2.550 pusund tonn arid 2020 midad vid spatilvik 1. Ef midad er vid
spatilvik 2 yrdi munurinn meiri eda 3.960 pusund tonn. Petta bil maetti til demis

brua 4 eftirfarandi hatt:

o [ fyrstalagi geeti obreytt umfang adgerda a svidi landnotkunar skilad bindingu
upp 4 770 pusund tonn.

+ 1 060ru lagi getu adgerdir sem kosta minna en 30 evrur tonnid skilad 1.050
pasund tonnum 1 tilviki 1, og 1.120 pusund tonnum 1 tilviki 2. Samtals gaetu
bvi pessir tveir lidir dregid ur ttstreymi um 1.820 puisund tonn i tilviki 1 og
1.890 pusund tonn 1 tilviki 2.

o 1 pridja lagi metti kaupa 730 pusund tonn af losunarheimildum 1 tilviki 1, en

um 2.070 pusund tonn af losunarheimildum 1 tilviki 2.

Mogulegt er pvi ad brua petta bil i badum tilvikum med fjolpaettum adgerdum i morg-
um geirum par med talid aukinni bindingu koldioxids, annarra motveegisadgerda og
beitingar sveigjanleikaakvaeda. P6 ber ad hafa 1 huga ad sveigjanleikadkvaedin eru ad-
eins hugsud sem vidbot vid innlenda minnkun a nettoutstreymi.

Hafa ber i huga ad fjarfestingar, hvort sem er i idnadi, sjavaritvegi eda einfaldlega
i fjolskyldubilnum hafa langan liftima. Pvi hafa fjarfestingar ahrif 4 utstreymi grod-
urhtsalofttegunda langt til framtidar. Pvi fyrr sem fjarfestingum er beint til loftslags-

veenni teekni pvi fyrr skila peer arangri.
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Executive summary

In 2007 the Minister for the Environment appointed a committee of experts to explore the
technical possibilities of mitigating greenhouse gas emissions in different sectors of the
Icelandic economy. The committee was also to explore sequestration potential and the use
of the Kyoto Protocol flexibility mechanism. This report is a comprehensive summary of the
committee’s assessments.

Greenhouse gas emissions in Iceland were 4.482 thousand tons in 2007 (CO; eq.).
That amounts to 1.082 tons and a 32% increase from 1990. Emissions increased in all
sectors except fisheries (18% reduction) and agriculture (7% reduction). The greatest
increase in emissions was from the ferrous alloys industry (91%) and the aluminum ind-
ustry (72%). However, emissions per ton of aluminum produced have decreased while
aluminum production has increased 420% since 1990.

In addition, emissions due to land-use, changes in land-use and forestry were 1.824
thousand tons and total sequestration was 642 thousand tons. Therefore net emissions
were 1.212 thousand tons in 2007, which amounts to 27% of total emissions that fall
under the Kyoto protocol. Emissions due to land use and forestry are reported to the
UNFCCC agreement, but do not fall under the Kyoto protocol. Sequestration due to land
reclamation and forestry that occurred after 1990 is subject to the Protocol where speci-
al emission allowances are allocated due to such sequestration. In 2007 this amount was
279 thousand tons CO, in 2007.

The Environmental Agency (UST) has created a business-as-usual (BAU) greenhouse
gas emissions forecast to 2050, in which there are two alternative scenarios. In scenario
1 it is assumed that future production by energy intensive industries equals production
capabilities at the end of year 2008. Based on this assumption, total emissions in 2020
in scenario 1 are 4.644 thousand tons which amounts to 4% increase from 2007 and
37% increase from 1990. In scenario 2 it is assumed that production by energy intensive
industries will reach full permitted levels in 2015. According to scenario 2, emissions in
2020 will reach nearly 6 million tons tons, that is a 33% increase from 2007 and a 76%
increase from 1990 levels.

Mitigation methods describe possible means of reducing emissions beyond BAU scen-
arios 1 and 2, without reducing economic activity. Each mitigation method is evaluated
based on cost, benefits and quantity abated. The results should be interpreted as an as-
sessment of technical capabilities of reducing emissions. Whether those capabilities are
realized depends on future cost, economic growth, development and diffusion of techno-
logy in addition to government policy. As a result, substantial differences can occur
between mitigation that technically can be realized and the mitigation that is realized in
the end.

The results indicate that it is possible to reduce net greenhouse gas emissions in Ice-
land. Compared to BAU scenario 1 and if all possible mitigation methods are implemen-
ted — regardless of cost — net emissions will be 52% lower in 2020 than in the BAU
scenario. This means 34% lower net emissions than in 1990 and 50% lower net emiss-
ions if compared to 2007. If wetland restoration is not included, net emissions in 2020
will be 22% lower than in 1990 and 40% lower than in 2007.

Using BAU scenario 2, and if all mitigation methods are implemented regardless of
cost, results indicate that net emissions will be 40% lower than in the BAU scenario in

2020. This amounts to 3% higher net emissions than in 1990 and 21% lower net emiss-
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ions if compared to 2007. If wetland restoration is not included, net emissions in 2020
will be 15% higher than in 1990 and 12% higher than in 2007.

Mitigation methods that are technically feasible before 2020, distribute unevenly
between sectors. The largest mitigation potential, regardless of cost, is in the fisheries
sector, near 100% reduction from fishmeal production plants by electrification of the
plants, and 75% reduction from the fishing sector by improving energy efficiency and
switching to biofuels. Technically it is possible to reduce emissions from energy produc-
tion by 50% and agriculture by 12%. Diverse mitigation methods are possible in the
transportation sector, such as increased use of biofuels, electrification, improved energy
efficiency, increased use of public transportation and increased walking and cycling.
Technical improvement in the aluminum industry such as the use of carbon-free electro-
des would render the aluminum industry virtually emissions free but this is unlikely to
happen before 2020. However emissions can be reduced by 6% in the aluminum ind-
ustry, 25% in the cement industry and 4% in the ferrous alloys industry by increased use
of biofuels and increased energy efficiency. Increased sequestration beyond BAU by
increasing land reclamation, forestry and wetland restoration, reduces net emissions by
32% in 2020 compared to scenario 1, and 25% compared to scenario 2.

The cost of mitigation differs substantially. Less expensive mitigation methods such as
increased sequestration rates can reduce net emissions significantly. The cost ranges from
methods that can be reached at a net benefit such as increased use of more efficient ve-
hicles and increased walking and cycling, to substantially more expensive methods, such
as switching to electric vehicles or hydrogen based vehicles. It must be kept in mind, that
many of the more expensive technologies are not mature, and therefore cost is expected
to decline in the future. Results indicate that mitigation methods that can reduce emiss-
ions at a net benefit can reduce emissions by 4% below BAU 2020 emissions, and mi-
tigation methods that cost 0-20 euros can reduce emissions by 19% below BAU 2020
emissions scenario 1.

If net emissions need to be 40% lower than emissions in 1990, compared to 2020, net
emissions cannot exceed 2.040 thousand tons in 1990. This means that 2.550 thousand
tons must be mitigated in 2020 according to scenario 1, and 3.960 thousand tons in BAU
scenario 2. It is possible to fulfill this goal by using multifaceted mitigation methods in
all sectors, including increased sequestration, and the use of the flexibility mechanisms.
It must however be kept in mind that the use of the flexibility mechanisms should only

be utilized in addition to domestic efforts. The mitigation methods could include:

 First, ensuring that BAU sequestration rates continue secures mitigation of 770
thousand tons.

e Second, mitigation methods that cost less than 30 euros can mitigate 1.050 thous-
and tons in scenario 1 and 1.120 thousand tons in scenario 2.

e Third, by the use of the flexibility mechanisms, emission permits in the amount
of 730 thousand tons in scenario 1, and 2.070 thousand tons in scenario 2 could

be purchased.

It must be kept in mind that capital investments, whether in energy intensive industries,
fisheries or simply the family car, generally have long lifetimes and influence emissions long
into the future. Therefore it is important to immediately direct capital investment towards

cost-effective climate friendly technology.
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