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Pref ace

Accordingto Articles 4 and 12 of the United Nations Framework Convention on

Climate Change (UNFCCCQC), parties are required to annually submit national

inventories of anthropogenic emissions by sources and removals by sinks of all

greenhouse gases not controlled iy Montreal Protocol. This report also

constitutes the annual submission under the Kyoto Protocol in accordance with the

Doha Amendment to the Kyoto ProtoddCMP.8,which establishethe second

commitment period of the Protogals well as the complete inventories of

anthropogenic emissions by sources and removals by sinks required for the
calculation of Swedends assigned amount for
commitnent period, in accordance with 2/CMP.8

The National Inventory Report (NIR) for the year 904 prepared in accordance

with the Reporting Guidelines agreed by the UNFCCC on its nineteenth session of
the Conference of the Parties (COP) in Warsaw 2013 and subsequent ddtisions.
contains national greenhouse gas inventories for the period 1990c2d

descriptions of methods used to produce the estimates. The methods used to
calculate emissions and removals are in accordance with the IPCC 2006 Guidelines
for National Greenhouse Gas Inventories, IPCC supplementary guidelines for KP
LULUCF, and he IPCC supplementary guidelines for Wetlarl@ Supplement

to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories

This inventory is coordinated by the Swedish Environmental Protection Agency,

on behalf of the Swedigtinistry of the Ewvironment and Energy

Bjorn Risinger
DirectorGeneral, Swedish Environmental Protection Agency


http://unfccc.int/kyoto_protocol/doha_amendment/items/7362.php
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Sammanfattning
S 1. Bakgrund

Vaxthusgasehar alltid funnits i atmosfaren, men pa grund av mansklig aktivitet
har koncentrationen av manga av dem okat, vilket intensifierar vaxthuseffekten.
1988 bildades FN:s klimatpanel (Intergovernmental Panel on Climate Change
IPCC).Tva ar senare konstateedanelen att antropogen klimatpaverkarouegt
globalt hot och efterfragade en internationell 6verenskommelse for att hantera
problemet. FN:s generalforsamling inledde férhandlingar om en ramkonvention
kring klimatforandringar (UNFCCC), vilken tradd&riaft 1994. Det langsiktiga
malet &r att stabilisera halterna av vaxthusgaser i atmosfaren pa en niva som
forhindrar skadliga antropogena Klitfiandringar fran att aga rum.

Det viktigaste tillagget till konventionen forhandlades fram i Paris hostend®15
varldens lander enades om ett globalt klimataRalisavtalet mal ar att halla
okningen av den globala medeltemperatuilewval undertva grader oclatt strava
efteratt begransgemperaturokningetill 1,5 grader Inom avtalet har alla lander
lagt nationelltfaststalltbidragtill att nd avtalets malAmbitionen i bidrageiska
skarpa successidamtfornyas eller uppdateravart femte arSverigebidragingar
i EU:sbidragom att minska utslappen av vaxthusgasem unionemmed 40
procenttill 2030 jamfort med 199@&n global 6versymdr att félja upp framstegen
mot avtalets ma3tommer att ske vart femte,dned start 2023. Principer for
uppfoljning och rapportering etableradasen i ParisBara knappt ett &fter Paris
hadetillrackligt mangaparter ratificerat Parisavtalet for att déullekunna trada i
kraft. Regelboken for hur Parisavtadeailika delaska tillampas i praktiken
inklusive nya riktlinjer forur bidragen ska féljas upp opharternasapporteing,
kommer atbeslutas/id COP24 i Polen.

Innan Parisavtalet tradde ikraft var Kyotoprotokollet det viktigaste tillagget till
konventionen. Kyotoprotokollet forhandlades fram ar 1997 i Kyoto, Japan och
tradde i kraft 2005Kyotoprotokollet innebér bindande ataganden, for utvecklade
lander (Annex I) forutom USASkillnaden mellan Parisavtalet och
Kyotoprotokollet ar darmed adila parter tillParisavtaleanger ett nationellt
faststéllt bidrag som definierats av parten sjalv och som ska uppdateras over tid.
Kyotoprotokollets atagandegilldebara de rikaste landeroah faststalldes genom
forhandlingar

Kyotoprotokollets éaganda géller minskade utslapp av véaxthusgaser fran dessa
parterom minst 5% under aren 2068012 jamfért medbasaret 1990. Under forsta
atagandeperioden under Kyotoprotokollet atog sig EU att gemensamt minska
utslappen med % i forhallande till 1990 (utom for fluorerade vaxthusgaser dar
basaret ar 1995). 2012 beslutade parterna under Kyotoprotokollet om en andra
atagandeperiod (2013 till och med 2020) i enlighet med Dohaandringen av
Kyototprotokollet 1/CMP.8. Under denna atagandeperiod har EU tillsammans med
Island atagit sig att minska vaxthusgasutslappen till 2020 mégliZ6rhallande

till basaret 1990. Svagesatagandénom EU &r att minska vara nationella utslapp
med 17% till 2020 jamfort med 200fom de sektorer som inte ingar i BU
system for handel med utslappsratter

11
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Enligt FN:s klimatkonventions fjarde och tolfte artiklar samt den sjunde artikeln
under Kyotoprotokolletmaste Annex-parterna arligen rapportera sina utslapp

fran kallor och upptag i sankor for alla vaxthusgaser som inte omfattas av
Montrealprotokollet. Sveriges nationella inventeringsrapport (National Inventory
Reporti NIR) for ar2019 utgér den arliga rapporteringen enligt bade FN:s
klimatkonvention och KyotoprotokolleRapporten har forberetts utifran de

riktlinjer som FN:s klimatkonvention antog vid dess nittonde konferens
(Conference of the PartiésCOP 19) i Warszawa 2013 safaljande beslut
tilsammans med motsvarande antagna riktlinjer under Kyotoprotokollet.
Rapporten innehaller den nationella vaxthusgasutslappsinventeringen for perioden
1990 till 2017 samt beskrivningar av metoderna som anvants for att ta fram
statistikenMetoderna som anvants foljer FN:s klimatpanels riktlinjer for nationell
vaxthusgasinventering fran 2006, FN:s klimatpanels tillaggsriktlinjer for
markanvandning, férdndrad markanvandning och skogsbruk (Land Use, Land Use
Change and ForestiyLULUCF) samttillaggsriktlinjer for vatmarker (s2013
Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas
Inventorie3.

Rapporten omfattar utslapp till luft av de direkta vaxthusgase@aCHs, N2O,

HFC, PFCSK ochNF; samt de indirekta vaxthusgasei@yx, CO, NMVOC och
SQ.. Rapporten innehaller information om Sveriges inventering av vaxthusgaser
for alla ar fran 1990 til2017, inklusive beskrivningar av metoder, datakallor,
osakerheter, utford kvalitetssakring och likeasstyrning (QA/QC) samt en
trendanalys.

Vid en intern dversyn 201@pptacktes att en utdkad sekrekdsssningvar
nddvandigamfort med tidigare rapporteringtir att foljaden svenska
offentlighets och sekretesslageDetta har paverkamnderlagseta ivissa
undersektoretill stationér forbranning (CRF 1) ocimdustriprocesser och
produktanvandning (CRF 2pessa har darfdivit klassificerade med
sekretesskod (C). Sverigebetar aktivt fomtt forbattra transparensen i
rapporteringnoch stévarefter attminimerasekretessklassningen @mformationi
inventeringen

Elektroniska utslappsdata, aktivitetsdata samt emissionsfaktorer bifogas rapporten i

det gemensamma rapporteringsformatet (Common Reporting Fo@RIE), pa
FN:s klimatkonventias begaran.
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S 2. Oversikt av utslapps- och
upptagstrender, inklusive KP-LULUCF,
per gas
De totala utslappen av vaxthusgaser i Sverige exklusive LULUCF, uttryckt i
koldioxidekvivalenter, var 5Z,miljoner ton ar 207 (Tabell S.1och Tabell S.p
Av dessavar utslappen som inte omfattas av EU:s systemdidél med
utslappsratter 38 miljoner ton, vilket ar 8 % av de totala utslappedamfort med

2016 ar det en minskning med €6 %. Utslappen har minskat med 26 % mellan
1990 och 201

Nettoupptaget fidssektorn markanvandning, férandrad markanvandning och
skogsbruk (LULUCF) fortsatte att ligga pa en hog niva2@pptaget har okat
med knappB0 % sedan 199@tamstberoende pa att tillvaxten i skog och mark ar
stdrre an avverkningen.

De totala utslapgn av koldioxid (CQ 2016 var Z % lagre an 1990 och2%
lagre an 2016Koldioxid star for £ miljonerton vilket ar cirka 80 % av de totala
utslappen av vaxthusgaser. Energisektorn, inklusive transporter, st&rtoa8 de
totala koldioxidutslappenah &r darmed den stdrsta kallan till koldioxidutslapp i
Sverige.

Sedan 1990 har utslappen av metan@hinskat med 8 %, vilket framst beror

pa atgarder inom avfallssektorn. Aven jordbrukssektorn visar minskade utslapp.
Mellan 2056 och 20T har utslappen miskat m&d8 %. Metanutslappen var 3.
miljoner tonkoldioxidekvivalenter ar 20Avilket motsvarar cirka 9 % av detéata
utslappen av vaxthusgasbtetanutslapp kommer framfor allt fran jordbruket,
avfallsdeponier och fran forbranning fssila branslen inom energisektorn.

De totala utslappen av lustgaé,O) 2017 var 49 miljoner ton
koldioxidekvivalenter, vilket ar en minskning med citka% jamfort med 1990
men en 6kningned6,6% jamfort med 208. Ar 2017stod lustgas for cirka 9 % av
de totala utslappen av vaxthusgas#slapp av lustgas harrér huvudsakligen fran
jordbrukssektorn (cirka&%).

De totala utslappen av fluorerade vaxthusgaser (PFCs, HFCs gaoraEF

1,2 miljon ton koldioxidekvivalenterd2017 vilket ar81 % hogrejamfort med
1990.Den hogre nivameror framst pa att ozonforstérande amnen ersatts av
vaxthusgaseFCs. Utslappen har doghanat utsedan 2008l féljd av

inférandet av en ny EAfbrordning 2006och minskat med 1 procent mellan 2016
och 2017 Samtliga rapporterade fluorerade vaxthusgaser str38t av de totala
utslappen av vaxthusgaser.
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Tabell S.1. Utslépp av véxthusgaser per gas (kt CO2 ekvivalenter)

UTSLAPP AV VAXTHUSGASER 1990 1995 2000 2005 2010 2015 2016 2017
CO; inkl. LULUCF 21283 26 307 16 290 20 528 7 159 -4 067 -3623 -3332
CO, exkl. LULUCF 57 446 59 200 54 678 53 785 52 845 43 057 42 582 42 050
CH, inkl. CH,4 frdn LULUCF 7 893 7 843 7 315 6 636 5693 5 069 4992 4 953
CH, exkl. CH, frdn LULUCF 7422 7371 6 840 6 164 5243 4631 4554 4518
N0 inkl. N>O frdn LULUCF 7 055 7 209 7018 6 305 6 096 5782 5798 6 090
N2O exkl. N,O frdn LULUCF 5759 5913 5701 4971 4 807 4 552 4 569 4870
HFCs 6 136 770 1110 1136 1132 1149 1138
PFCs 569 532 376 406 188 35 31 37
SFs 102 135 119 152 63 53 57 47
NF3 NO NO NO NO NO NO NO NO
Ospecificerade HFCs and PFCs NO NO NO NO NO NO NO NO
Total (inkl. LULUCF) 36 908 42 163 31888 35137 20 336 8 005 8 405 8933
Total (exkl. LULUCF) 71 304 73 287 68 483 66 587 64 282 53 461 52943 52 660

Tabell S.2. Utslapp av vaxthusgaser per sektor (kt CO2 ekvivalenter)

Kallor till utslapp & sankor 1990 1995 2000 2005 2010 2015 2016 2017

1. Energy 52 293 53 925 49 128 48 033 47 147 37 888 36 900 36 632
2. Industrial Processes and

7611 7 888 8 358 8828 8 391 7 312 7 854 7 588
Product Use
3. Agriculture 7 658 7912 7774 7 052 6 820 6 860 6871 7187
4. LULUCF -34 396 -31125 -36 595 -31451 -43 947 -45 455 -44 538 -43 727
5. Waste 3742 3562 3222 2673 1924 1 400 1318 1253
6. Other NO NO NO NO NO NO NO NO
Total (inklusive LULUCF) 36 908 42 163 31888 35137 20 336 8 005 8 405 8933
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S 3. Oversikt av utslappstrender per sektor

De sektorer som omfattas av inventeringen samt kallorna som anvands for
aktivitetsdata och/eller utslédppsdata presenteras i Tabell S.3. Utslappsstatistiken ar
hamtad direkt fran dessa datakallor eller beraknade baserat pa aktivitetsdata.
Utslappen av vaxthusgaser i Sverige per sektor visas i Tabell S.2.

Tabell S.3. CRF sektorer och datakallor som anvands i inventeringen

CRF Sektor Priméar kalla till aktivitetdata/utsléppsdata
1 Energi
-Stationar forbranning Statistiska undersokningar av energifdrbrukning
-Transport Transportmyndigheter
2 Industriprocesser och Miljérapporter
produktanvandning Direktkontakt med féretag
EU:s system for handel med utslappsratter
Nationella data fran produktregistret pa
Kemikalieinspektionen
Nationell statistik, och
Nationella experter
3 Jordbruk Officiella statistiska rapporter
Organisationer och forskare
4 Markanvéndning, forandrad Sveriges lantbruksuniversitet
markanvandning och Skogsstyrelsen
skogsbruk
5 Avfall Avfall Sverige (fd RVF)

Skogsindustrierna
Statistiska centralbyran

Naturvardsverket
Energimyndigheten/Energigas Sverige

Miljérapporter
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Utslappen fran energisektorn (CRF 1), inklusive transporter, var under 2016 cirka

37 miljoner ton koldioxidekvivalente2017, vilket motsvarar @ % av de totala

utslappen. Trenden for perioden 1990 till 2@isar pa minskade utslamon 30 %.
Utslappsnmskningenberor huvudsakligen pa minskad oljeanvandning for

uppvarmning avwostader och lokaler somingar 0 ¥ vr i g £RELAM.t or er 0 (
O¥vriga sektorer 0 h4a% till omking X9antljonertors | 2 ppen med
koldioxidekvivalenter 201 Utslappen i energisektorn vay7 % lagre 20X

jamfort med2016, beroende pa minskade utslapp fran transportsektwdan

utslappen fran tillverkmigsindustrin och bygg samt flyktiga utslapp 6kade

EnergiindustrinsCRF 1A1) totala utslapp var 9,2 miljoner ton
koldioxidekvivalenter 201, vilket &r 8 % lagre med jamfort med 1990.
Energiindustrin domineras awe@lch fiarrvarmeproduktionelfCRF 1Ala)som

stod for 6,8 miljoneton koldioxidekvivalenter 201 %ilket &r 14 % lagre &n 1990.
Utslappen fran eloch varmeproduktionevarierarmellan arepframférallt pa
grund av vadrets (temperatur och nederbord) paverkan pa utslappen. Utslappen
fran el ochfjarrvarmeproduktionen vgra samma niva017 an 2035, vilket bera
pa att utslappen fran de flesta fossila branslena minskar men samtidigt 6kar
utslappen fran industrigaser med 18% mellan 2016 och. 2a&&Epp fran
forbranning i raffinaderierRF 1A1b) och koksverk (CRF 1A1c) var£2miljoner
ton koldioxidekvivalenter 2016.

Utslapp fran forbranning inom tillverkningsindustrin och byggsekt@RK 1A2)
Okade med 1.6 %8017jamfort med2016 Utslapperhar minskat sedan med
motsvarandé?2 % sedan 1990, mevarierarmellan arermedférandrade
produktionsvolymer som ar kopplade till konjunktursvangningar.
Utslappsnnskningen beror till storsta delen pa minskad oljeanvandning, som
delvis kan forklaras av en Gvergang till el och biobranslen.

Utslappen fran transportsektai@RF 1A3)star for en tredjedel av de nationella
utslappen av vaxthusgaseitslappen frartransportsektormar 16,6 miljoner ton
koldioxidekvivalenter under 2L varavungefar 15,5niljoner ton fran
vagtransporter. Utslagp fran transportsektorn minskade n3k fran2016 till
2017ochutslappervar 13 % lagre 201yamfort med 1990Den lagre
utslappsnivan beror @t andelen biobransle som anvands ingigtrafikenhar
Okatoch energieffektivare teknikedtslappsminsknigen har dock dampats att
trafikarbetethar okat.

Utslappen av vaxthusgaser fran industriprocesser och produktanvandning (CRF 2)
uppgick till 7,6 miljoner ton koldioxidekvivalenter ar 2@1vilket motsvaracirka

14 % av Sveriges totala utslapp. Inom sektorn &r koldioxid den dominerande
vaxthusgasen, foljd av fluorerade vaxthusgaser och lustgas. Utslappen harror
framfor allt fran produktion av jarn och stal samt fran mineralindustrin och &r starkt
kopplade till prodigtionsvolym. Utslappen fran sektovar 3 % lagre2017 jamfort

med 2086. Trendenfor perioden 1992017 visar paen stabilisering och utslapp

var 2017 B %jamfort med 1990Utslappen fran produktanvandning var betydligt
hogre 207 jamfort med 1990, menisar pa en minskande trend se@804

Ar 2017 var de totala vaxthusgasutslappen fran jordbruksse/@&f 3)ca 7,2

miljoner tonCO,-ekvivalentervilket motsvarar ca 14 procent av de samlade
utslappen av vaxthusgaser i Sverige.dessa utslapp var urfge halften lustgas
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och héalften metan. Utslappen inom jordbrukssektorn har minskat med knappt 0,5
miljoner ton CQ-ekvivalenter eller en minskning p& 6 % sedan 188Askningen

beror pa ett antal faktorer som minskning av antal djur (sarskilt mjolkkos\oe)
minskade volymer stallgddsel, battre hantering av stallgédsel, lagre anvandning av
kvave-mineralgodsel samt en minskad akerareal. Mellan 2016 och 2017 6kade
utslappen fran sektorn med 4,6 %, vilket framst forklaras med en 6kad anvandning
av kvavemineralgodsel pa akermark och okat utslapp fran odling av organogena
jordar samt 6kat utslapp fran notkreaturens fodersmalprgyund awett okat

antal djur.

Nettoupptaget for sektorn markanvéandning, for&ndrad markanvandning och
skogsbruk (LULUCF CRF 4) har under 20luppskattas till cirka 4miljoner ton
koldioxidekvivalenter. Stérre delen av nettoupptaget sker i kolpoolevaade
biomassa och mineraljord. Det ar framforalltsgégsmark som dedtora
koldioxidupptaget skeiSkogsmark utgor 63 %v Sveriges landareal. Det totala
upptaget foiskogsmark ckade frarirka 38 miljoner ton till omkring44 miljoner
ton koldioxidekvivalentemellan19900ch 2017.

Utslappen fran avfallssektor (CRF 5) har minskat med7é&a @mfort med 1990.
Fran 208 till 2017 minskar utslappen met}9 % till fljd av fortsatt minskade
utslapp fran avfallsdeponidutslappen fran avfallssektodomineras av metangas
fran avfallsdeponier. Metangasutslapp stai7®? av utslappen, medan
lustgasutslapp fran avloppsvatsdehandling samt biologisk behandling av fast
avfall star for19 % och koldioxidutslapp fran forbranning av avfall star for resten.
Forbud har inforts att deponera avfall och successivt har man Gvergatt till
framforallt forbranning av avfall for energiat@mning. Utslapp fran forbranning av
avfall for produktion av el och varme allokeras till energisektorn och inte till
avfallssektorr2017 var de totala utslappen fran avfallssektorn 1,3 miljoner ton
koldioxidekvivalenter, vilket motsvarar£% av de tota vaxthusgasutslappen.
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S 4. Oversikt av utslappstrender for indirekta
vaxthusgaser och SO,

De indirekta vaxthusgaserna N®IMVOCs, CO och S@ingar inte i berakningen
av de totala nationella utslappen av véaxthusgaser men redovisas separat. De visas i
tabellen S.4.

Tabell S.4. Utslépp av indirekta véxthusgaser och SO: (tusentals ton)

Gas 1990 1995 2000 2005 2010 2015 2016 2017

NOx 282 252 217 185 157 133 129 125
NMVOC 359 269 225 209 181 154 148 147
SOz 104 69 43 36 29 18 18 18
Cco 1075 932 663 529 455 385 386 385

Utslappen av kvaveoxideNQx) var cirka 125 kiloton 2017. Thenergisektorn

star for 796 avtotalen Industriprocesser och produktanvandningssektorn och
jordbrukssektorn star for ca 11 % vardéd@x-utslapp har minskat med mer an
hélften (56 %) sedan 1990. Mellan 2016 and 2017 minskade utslappen med 3 %.
Dettaberor framst pa de skarpta utslappskraéerilar inom EU.Den 6kade
anvandningemv fjarrvarmeochinforandet av N@Q-avgiftssystemetbdrjanav
1990talethar ocksa lett tilen minskning awutslappen

Utslappen av flyktiga organiska &mnen utom metan (NMVOCSs) var 147 kton 2017.
Industriprocesser och produktanvandningssektorn (framfor allt fran I6sningsmedel
och andra produkter) och energisektorn (framfor allt vagtrafik och smaskalig
vedeldning for uppvarmning av bostader) ar de dominerande kallorna till
utslappen, och bidrar meld % respektive 35 % av Sveriges total.
Jordbrukssektorn bedrog med ca 21 % av utslappen. NMMSI&pp har minskat
kraftigt, med 59 % sedan 1990. De totala utslappen minskade marginellt jamfort
med 2016Denstorsta reduktionen har skett inom transpottsekdar utslappen
minskade med 92 % sedan 1990 och med 4,5 % jamfort med RO C-

utslapp har aven minskat med 63 % fran oljeraffinaderier sedan 1990 och med 38
% inom produktanvandningssektoHuvudanledningen tillen skarpa

reduktionen ar okat aritanergieffektiva bilar, introduktion av nya

avgasreningskrav for fordon samt minskade utslapp fran anvandning av
|6sningsmedel.

Utslappen av kolmonoxid (CO) har minskat med 64 % sedan 1990 och ar cirka 385
kton ar 2017. Utslappen har dock vaeilativt konstantamellan 2016 och 2017.
Ungefar 92 % av kolmonoxidutslappen harror fran energisektorn, variv 22

kommer fran transporter och 64 % fran smaskalig uppvarmning av bostader,
lokaler och inom jordbrukssektorn. Utslappen av kolmonoxid (CO) har minskat
kraftigt i Sverige. Detta sedan bilar forseddes med katalysatorer, som omvandlar
CO och kolvate till C@och vattenanga.

Utslappen av svaveldioxid (Svar 18 tusen ton ar 1990 och har minskat med 83

% sedan 1990. Utslappen har ocksa minskat med cad?2016 till 2017. Drygt
halften av S@utslappen (56 %) kommer fran industriprocesser och
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produktanvandningssektorn, sdsom metallproduktion och pappersmassaindustrin.
Energisektorn star far 44 % av de totala utslappen ar 2017, framfor allt-foahel
fjarrvarmeproduktion och tillverkningsindustrier datnstruktionssektorn. Den
langsiktiga reduktionen av utslappen beror framst pa en 6vergang till branslen med
lagre svavelhalt sanskatt pa svavel olja, kol inforts 1991
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Executi ve Summary

ES 1. Background Information

Greenhousgases have always been present in the atmosphere, but now
concentrations of several of them are rising as a result of human activity, which
intensifies the greenhouse effect. The Intergovernmental Panel on Climate Change
(IPCC) was established in 1988 and two years later they concluded that
anthropogenic climate change is a global threat, which needs to be addressed
through an international agreement. The United Nations started negotiations on a
framework convention on cliate change (UNFCCC), which came into force in

1994. The longerm goal of the convention is to stabilize the amount of

greenhouse gases in the atmosphere at a level where harmful anthropogenic climate
changes are prevented.

The most important addition the convention was negotiated in Paris during the
fall of 2015 and resulted in the adoption of a global climate agreement. The Paris
agreement aims to hold the increase in the global average temperatete to
belowtwo degrees over piieadustrial levelsand topursue effortgo limit the
temperature increase to 1.5 degrees. Within the agreement, all countries have
provided nationally determined contributions (NDCSs) to achieving the goal of the
agreement and that the ambition of the contribution skajr&eually increased as
the contributions are renewed or updated every five years. Sweden is part of the
EU's contribution of reducing greenhouse gas emissions within the union by 40
percent by 2030 compared to 1990. A global stocktake of the progresdgowar
achieiving the goal of the agreement will also take place every five years starting
2023. Principles for monitoring and reporting of emissions were also established in
Paris. A year later, a sufficient amount of parties had ratified the Paris agreement
for its entry into force. The rules for the application of the different parts of the
Paris Agreement, including new guidelines for tracking progress and reporting by
parties, will be adopted at COP24 in Poland.

Before the Paris agreement the most imparéaldition to the convention was
negotiated in 1997 in Kyoto, Japan and entered into force in 2005. The Kyoto
Protocol provides binding commitments, for developed countries (Annex I) except
for the United States. The difference between the Paris Agreemeiie Kyoto
Protocol is, therefore, that all parties to the Paris agreement provides a nationally
determined contribution, which has been defined by the party and that is updated
over time. The commitments under the Kyoto Protocol only applied tocinesti
countries and were determined via negotiations.

The first commitment period of the Kyoto Protocol involves binding obligations

for the parties that ratified the protocol (the Annex | parties) to decrease their
emissions of greenhouse gases (GHGhat least 5 % during 206812

compared to the base year 1990. Under the first commitment period of the Kyoto
Protocol the European Union, together with Iceland, agreed to reduce their
emissions by 8 compared to the base year 1990 (for fluorinated gusenijases

the base year is 1995). In 2012 the parties under the Kyoto Protocol decided on a
second commitment period (2013 to 2020) according to the Doha Amendment to
the Kyoto Protocol/CMP.8 Under this commitment period the EU has, together
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with Iceland, committed to reduce the emissions by 20 % by 2020 compared to the
emissions of greenhouse gases in 1990. The Swedish commitment within the EU is
to reduce national emissions by 17 % until 2020 compared to 2005 within sectors
that are not part of the EEJmissions Trading System.

According to Articles 4 and 12 of the United Nations Framework Convention on
Climate Change, parties are required to submit national inventories of
anthropogenic emissions by sources and removals by sinks of all greenhouse gases
not controlled by the Mo NationaltnVentd?y ot oc o | annu
Report (NIR) for the year 2018pnstitutes the annual submission under the Kyoto
Protocol in accordance with timha Amendment to the Kyoto Protocol

(1/CMP.8) which establisldea second commitment period from 2013 to 2020

During this commitment period, Parties are committed to reduce GHG emissions

by at least 18 % below 1990 levelde report is prepared in accordance with the
Reporting Guidelines agreed by the UNFCCC on its nineteenth session of the
Conference of the Parties (COP) in Warsaw 2013 and subsequent deltisions.
contains national greenhouse gas emission inventori¢isefgreriod 1990 to 2015,

and descriptions of methods used to produce the estimates. The methods used to
calculate the emissions and removals are in accordance with the IPCC 2006
Guidelines for National Greenhouse Gas Inventories and IPCC supplementary
guidelines for KP Land Use, Land Use Change and Forestry (LULUCF) and also

the IPCC supplementary guidelines for Wetlarile 2013 Supplement to the 2006
IPCC Guidelines for National Greenhouse Gas Inventdries

This report covers anthropogenic emissiondimdct greenhouse gases £CHa,

N20O, HFC, PFC, S NRsand indirect greenhouse gases®NOO, NMVOC and

S The report contains information on Swede
for all years from 1990 to 2016, including descriptions of methaats, sources,

uncertainties, the quality assurance and quality control (QA/QC) activities carried

out as well as a trend analysis.

An internal review performed during 2016 of the use of confidential data in the
inventory showed that additional data sliblie considered confidential compared
to previous submissions in order to comply with the Public Access to Information
and Secrecy Act of the Swedish lahis has affected some sabctors in

stationary combustion (CRF 1) and industrial processes andqinese (CRF 2),
which have been classified with the notation key Classified (C). Swsdaarrking
continuously with improving the transparency of our reporting and strives to
minimizethe extent of confidentiality in inventory data.

Electronic data onreissions, activity data and emission factors are provided in the

Common Reporting Format (CRF) as requested by the UNFCCC together with this
report.
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ES 2. Summary of national emissions and
removal trends

Total greenhouse gas emissions in Sweden excludihgCF, expressed in CO
equivalent, were about 52.7 million tonnes in 2017 (Table ES.1). The emissions
that are not covered by the EU ETS amounted to 32.4 million tonnes, which is 62
% of total emissions. Total emissions have decreased by approximatéty 0
compared to 2016 and by about 26% compared to 1990. In 2017, the net uptake
within the land use, landse change and forestry (LULUCF) sector remained at a
relatively high level. The net uptake has increased by nearly 30 % since 1990
mainly because gwth in forests and land has been greater than harvests. Net
removals are influenced by disturbances due to harvests and natural disturbances
such as storms.

The rational emissions of carbon dioxide (g @ere 27% lower in 2017 compared

to 1990. CQemissions accounted for approximately 42 Mt in 2017, which is about
80% of the overall GHG emissions in 2016. The energy sector, including transport,
accounted for 85 % of the overall carbon dioxide emissions, which makes it the
largest source of carbon diogidh Sweden.

Since 1990, methane emissions (Chve decreased by 39%, mainly due to

measures in the waste sector. The agricultural sector also shows reduced emissions.
Between 2016 and 2017, emissions have decreased by 0.8%. Methane emissions
were 4.5million tonnes of carbon dioxide equivalents by 2017, which corresponds

to approximately 9% of total greenhouse gas emissions. Metan emissions are
mainly from agriculture, landfills and fossil fuels burning in the energy sector.

Nitrous oxide emissions @®) were 4.9 million tonnes of carbon dioxide
equivalent in 2017, which is a decrease of about 15% compared to 1990 and
increased by 6.6% compared to 2016. In 2017, nitrous oxide about 9% of total
greenhouse gas emissions. Emissions of nitrous oxide aegimainly from the
agricultural sector (approximately 78%).

Emissions of fluorinated greenhouse gases (PFCs, HFCs ande3E 1.2 million
tonnes of carbon dioxide equivalents by 2017, which is 81% higher compared to
1990. This is mainly due to the rapement of ozondepleting substances by
greenhouse gases HFCs. However, the trend of emissions of HFCs is showing a
stabilisation since 2009 and emissions have dropped by 1 % between 2016 and
2017. All reported fluorinated greenhouse gases account far &. 8otal

greenhouse gas emissions.
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Table ES.1. Greenhouse gas emissions by gas (kt COz-eq.)

GREENHOUSE GAS EMISSIONS ~ 1990 1995 2000 2005 2010 2015 2016 2017
CO; incl. LULUCF 21283 26307 16200 20528 7159 -4067 -3623 -3332
CO; excl. LULUCF 57446 59200 54678 53785 52845 43057 42582 42050
CH. incl. CH, fran LULUCF 7803 7843 7315 6636 5693 5060 4992 4953
CH, excl. CH, fréin LULUCF 7422 7371 6840 6164 5243 4631 4554 4518
NO incl. N,O frén LULUCF 7055 7200 7018 6305 6096 5782 5798 6090
NO excl. N;O fran LULUCF 5750 5913 5701 4971 4807 4552 4569 4870
HFCs 6 136 770 1110 1136 1132 1149 1138
PFCs 569 532 376 406 188 35 31 37
SFe 102 135 119 152 63 53 57 47
NFs NO NO NO NO NO NO NO NO
Ospecificerade HFCs and PFCs NO NO NO NO NO NO NO NO
Total (incl. LULUCF) 36908 42163 31888 35137 20336 8005 8405 8933
Total (excl. LULUCF) 71304 73287 68483 66587 64282 53461 52943 52660
Table ES.2. Greenhouse gas emissions by sector (kt COz-eq. )

S SO URCE & SINK 1990 1995 2000 2005 2010 2015 2016 2017
1. Energy 52293 53925 49128 48033 47147 37888 36900 36632
2. Indusiral Processes and 7611 7888 8358 8828 8391 7312 7854 7588
3. Agriculture 7658 7912 7774 7052 680 6860 6871 7187
4. LULUCF 34396 31125 -36595 31451 -43947 45455 -44538 -43727
5. Waste 3742 3562 3222 2673 1924 1400 1318 1253
6. Other NO NO NO NO NO NO NO NO
Total (including LULUCF) 36908 42163 31888 35137 20336 8005 8405 8933
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ES 3. Overview of Source and Sink Category
Emission Estimates and Trends

The sectors included in the inventory and the main sources used for activity data
and/or emissionata are presented in Table ES.3. The emissions are collected
directly from these data sources, or calculated based on activity data. Greenhouse
gas emissions are shown by sector in Table ES.2.

Table ES.3. CRF sectors and data sources used in the inventory

CRF  Sector Main source for activity/emission data
1 Energy
-Stationary combustion Statistical survey on energy consumption
-Transport Transport authorities
2 Industrial processes and Environmental reports
product use Direct contact with companies

CO, Data from the European trading scheme (ETS)

National data from the Products register at the Swedish
Chemicals Agency,

National statistics, and
National experts

3 Agriculture Official statistical reports
Organisations and researchers
4 Land Use, Land Use Swedish University of Agricultural Sciences
Change and Forestry Swedish Forest Agency
5 Waste Swedish Association of Waste Management

The Swedish Forest Industries Federation
Statistics Sweden

Swedish Environmental Protection Agency
Environmental reports
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Emissions from the energy sector (CRF 1), including transport, were approximately
37 million tonnes of C@equivalent in 2017, which corresponds to about 70% of

the overall national greenhouse gas emissions. The trend for the perie20l1990
show a general reduction in emissions of approximately 30%. This decrease is
mainly due to a decrease in the use of oil for heating in residential, commercial and
institutional buildings, i ncluded in nAOther
i Ot her haw decreases by 74%, to approximately 2.9 million tonnes of
COs-equivalent in 2017. Emissions decreased by 0.7% between 2016 and 2017 in
the energy sector, primarily as a result of decreased emissions from transports
while emissions from manufacturingdimstries and construction as well as fugitive
emissions increased.

Greenhouse gas emissions from energy industries (CRF 1A1) were approximately
9.2 million tonnes in 2017, which is 8% lower compared to 1990. The energy
industries are dominated by elecity and district heating production (CRF 1Ala)
with emissions of 6.8 million tonnes of G&quivalent in 2017, which is 14%

lower than in 1990. Emissions from electricity and district heating production
fluctuate over the years mainly due to the influesiceeather conditions
(temperature and precipitation). The emissions from electricity and district heating
stays on the same level as in 2016, even though emissions from most fossil fuels
categories decreases but at the samettiere is an increase iméssions from
industrial gases with 18 % between 2016 and 2Biiissions from Refineries

(CRF 1A1b) and Manufacture of solid fuels (CRF 1A1c) amounted to 2.4 million
tonnes in 2017.

Emissions from manufacturing industries and construction (CRF 1A2psexieby

2 % in 2017 compared to the previous year. These emissions have decreased by
36% in 2017 compared to 1990, but generally fluctuate with production volumes
that are closelyelated to the economic developmértie decrease in emissions is
mainly dueto decreased use of oil produaighich can partly be explained by a

shift towards electricity and biofuels.

Emissions from the transport sector corresponds to one third of the national
emissions of greenhouse gases. In 2017, emissions were approxibéatel

million tonnes, of which approximately 15,5 million tonnes were from road
transportation. Emissions from the transport sector decreased by 3% from 2016 to
2017 and were 13% lower 2017 compared to 1990. The lower emissions level can
be explained byraincreased share of renewable fuels and moreeffielent

vehicles. Nevertheless, the emissions reductions have been dampened by an
increased trend in the amount of traffic.

Greenhouse gas emissions from the industrial processes and product use (CRF 2)
were 7.6 million tonnes CG&equivalent in 2017 (Table ES.2), representing
approximately 14 % of the national emissions. Emissions from industrial processes
and product use are predominantly carbon dioxide, followed by fluorinated
greenhouse gases and aits oxide. Metal (iron and steel) and mineral industries
(cement) are the major sources of emissions. The emissions from the sector were 3
% lower 2017 compared to 2016. The trend for the period-2020 is stable and
emissions were 0.3% lower in 2017 quamed to 1990. Emissions from product use
were significantly higher in 207lcompared to 1990, but show a stable trend since
2004.
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In 2017, the aggregated greenhouse gas emissions from the agriculture sector (CRF
3) were about 7.2 million tonnes @@quivdent, which corresponds to

approximately 14 % of the total greenhouse gas emissions in Sweden, of which,
about half were nitrous oxide and the second half methane. Emissions from the
agriculture sector have decreased by almost 0.5 million tonngedilvdents or

a decrease by 6 % between 1990 and 2017. The decrease is due to several factors,
such as reduction in number of animals (especially dairy cows and swine), reduced
volumes of manure, improved manure managemetticeslesser use of N

mineral fetilizers as well as reduced are of croplaBdtween 2016 and 2017,
emissions from the sector increased by 4.6 %, mainly due to increased use of N
mineral fertilizer, elevatedmission of NO from organic soils and increased

emissions from the cattle's digestion due to increasetbers of nowairy-cows

In 2017, the net removal in the sector land use -le&dchange and forestry
(LULUCF) was estimated to circa 44 million tonnes£&quivalentThe majority

of the net remaads place in living biomass and mineral soils. The largest carbon
pool is forest land. Forest land accounts for 63% of Sweden's land heciaet
removal inforest land increased from about 38 million tonnes to about 44 million
tonnes of carbon dioxide eiyalents between 1990 and 2017.

Emissions from the waste sector (CRF 5) have decreased by about 67% compared
to 1990. From 2016 to 2017, emissions have been reduced by 4.9 % due to
continued reduced emissions from landfills. Emissions from the waste aee
dominated by methane gas from waste landfills. Methane emissions account for 76
% of emissions, while nitrous oxide emissions from wastewater treatment and
biological treatment of solid waste account for 19 % and carbon dioxide emissions
from wastencineration account for the rest. A ban has been introduced on landfill
which has created a shift towards incineration of waste for energy recovery.
Emissions from the incineration of waste for electricity and heat production are
allocated to the energector and not to the waste sector. In 2017, emissions from
the waste sector were 1.3 million tonnes of carbon dioxide equivalent, which
corresponds to 2.4% of the total greenhouse gas emissions.

2€
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ES 4. Overview of Emission Estimates and
Trends of Indirect GHGs and SO»

Indirect greenhouse gas@§dx, NMVOC, CO and Sg) are not included in the
national total and are reported separately. They are shown in Table ES.4.

Table ES.4. Emissions of indirect greenhouse gases and SO:2 (kt)

Gas 1990 1995 2000 2005 2010 2015 2016 2017

NOx 282 252 217 185 157 133 129 125
NMVOC 359 269 225 209 181 154 148 147
SOz 104 69 43 36 29 18 18 18
Cco 1075 932 663 529 455 385 386 385

Emissions of nitrogen oxides (NPwere about 125 kt in 2017. The energy sector
accounts for 79 % of the total. The industrial processes and product use sector and
theagriculture sector, mainly fromgricultural soilswere responsible fabout 11

% eachThe total emissions of NChavedeclined by more than a half (56 %)

since 1990 and had decreased by about 3 % compared to the previolihigdar.
mainly due to the tightening of the EU road vehicle emission regulation standards.
The increased use ofxcdageori ot theatiamdg yand® 901Is
also resulted in a reduction of emissiofigotal of 147 kt of normethane volatile
organic compounds (NMVOCSs) were emitted in 2017. Alzokialf (44 %) of the
emission comes frorhe industrial processes and product use setherenergy

sector and the agriculture sector contributed with 35 % and 21 %, respectively of
the total emission in 201Emission of NMVOC has decreased sharply by 59 %
since 1990. The emissions in 2017 decreased marginally compared to 2016. The
largestreduction has occurred in the transport sector, in which emissions in 2017
decreased by 92 % compared to 1990 and by 4 % compared to 2016. Emissions of
NMVOC have also decreased by 63 % from oil refineries and by 38 % from

product use since 1990he mainreason behind the reduction of the emission is

the introduction of stricter emission standards in the EU regulation for road
vehicles and lower emissions from solvents.

Emissions of carbon monoxide (CO) have decreased by 64 % since 1990 and were
around 85 kt in 2017. Emissions have been relatively constant between 2016 and
2017. About 92 % of CO emissions came from the energy sector, of which 22 %
from the transport sector and 64 % from srsalle combustion in residential

heating, premises and in thgrizultural sectorEmissions of CO have fallen

sharply following that new fuedrivenvehicles soldn Sweden have been equipped
with catalytic convertershat convert CO and unburned hydrocarbons te &d

water vaporSulphur dioxide emissions (SQwere 18 kt in 1990 and have fallen

by 83 % since 1990. Emissions have fallen by about 4 % between 2016 and 2017.
More than half of S@emissions (56 %) come from the industrial processes and
product use sector, such as metal production and the pulp industrgnergy

sector is responsible for 44 % of emissions in 2017, mainly from electricity and
district heating production and manufacturing industries and construction. The
long-term reduction of emissions is mainly due to a transition to lower sulphur
fuels, as well as tax on sulphur in oil, coal introduced in 1991
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Summary 1 n French

Introduction

Les gaz a effet de serre ont toujours été présents dans I'atmosphére, mais la

concentration delusieurs d'entre eux a significativement augmenté en raison de

| "activit® humaine, ce qui a intensifi® I
national sont presentées les émissions de gaz a effets de serre directgQi$;,CO

N20, HFC, PFC, Sfet N ainsi que les émissions indirectes dexNCD,

COVNM et SQ pour la Suede sur la période 1990 a2Q0Eks méthodes

employées, les sources des données, les incertitudes, le contrdle qualité (QA/QC) et

| 6anal yse de t endan ceelgslignesrdirectrité8006dues en acco
GIEC ainsi que les compléments ultérieurs. Les données électroniques sur les

émissions, sur les activités et sur les facteurs d'émission sont fournies dans le

format doéinventaire commun ( GQRSupdet el que dem
suit par ailleurs des régles de confidentlialité qui font que certaines données des

catégories CRF1 et CRF2 ont été classées avec la clé de notation Classified (C). La

Suéde travaille pour limiter I'étendue de la confidentialité de ces données

dinventaire.

[

ef

Loensemble des ®mission directes de gaz =~ ef
par gaz (tableau ES.1) et par secteur (tableau ES.2).

Résumé des émissions de gaz a effet de serre en Suéde, par gas

Les émissions totales de gaz a effetateesen Suéde, hors secteur UTCATF
(utilisation des terres, changement dobaffect
52,7 millions de tonnegn 207, ce qui est une baisse 0&% par rapport a 2@L

Les émissions ont diminué d&% entre 1990 et 201

En 2016, I'absorption nette au sein de l'utilisation des terres, changement
d'affectation des terres et foresterie UTCATF est resté a un niveau relativement
élevé (enviroM0 millions de tonnegset a environ 40% de plus par rapport a son
niveau en dd990 car la croissance forestiére a été supérieure a la récolte.

Les émissions de dioxide de carbone {C&aient de 4&nillions de tonnese qui
représente 80% des émissions de GES en Suéde. Par rapport a 1990 ces émissions
ont baissées de 26%. Le sratde I'énergie, y compris le transport, représente prés

de 86% des émissions totales de dioxyde de carbone.

Les émissions de méthane (gldroviennent principalement de l'agriculture et des

sites d'enfouissemerdt se chiffraient & environ 4rhillions de tonnegquivalent

CO; en 207, soit 9% du total. Depuis 1990, les émissions ont diminué d'environ

39%, principal ement en raison des mesures mis
déchets et de l'agriculture.

En 207, les émissions globalesder ot o x y d eO)cdtadienzdernvieon §, N

millions de tonnegxprimées encuivalent CQ, soit 9% du totalen baisse

d'environ15% par rapport a 1990. Les émissions d'oxyde d'azote proviennent

principalement de I'application d'engrais azotés dareckewsr agricole (environ

78%), mais aussi du domaine de I'énergie, le traitement des eaux usées et les

proc®d®s industriels et | 'utilisation des pr
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de produits et le secteur agricole expliquent en grande partiskeldle ces
émissions.

Les émissions totales de gaz fluorés (PFC, HFC et SF6) étaienteh 204

exprimé en équivalent carbone, 8% du total. Ces émissions ont augmentées

de81% par rapport a 1990. prinicipalement di au remplacement des substances

destructeurs de la couche d'ozone par les HFC. Cependant, les émissions de HFC

se ontstabiliséesl e pui s 2009 © |l a suite dbébunde nouvell
introduite en 2006.

Lesémissions indirectes de gaz a effet de serre somt estimées a 1 millions de
tonnes calculés en équivalent £8lles sont en baisse 68% depuis 1990. Les
émissions de CO représenter%bdu total.

Résumé des émissions de gaz a effet de serre en Sareshsgtpur

Les émissions du secteur de I'énergie (CRF 1), y compris le transport, étaient
d'environ J Mt ou équivalent C@en 207, ce qui correspond a enviro% des
émissions nationales totales de gaz a effet de serre. On obsedimunution de
30% sur la période 1990017, principalement dde a une diminution de I'utilisation
du pétrole pour le chauffage dans le secteur résidentiel, commercial et
institutionnel, inclus dans lesautres secteuss 1A4. Dans ce secteur, les
émissions ont diminuées @é% pour atteindre envirod,9 millions de tonnes
équivalent CQen 20T. Entre 206 et 207, il y a eu une réduction de76 des
émissions dans le secteur de I'énergie, principalement en raison d'une réduction des
émissions provenant des transports.

Lesémissions de gaz a effet de serre du secteur des industries énergétiques
(CRF1A1) étaient d'environ 9 aiillions de tonnegn 207, soit 8% de moins

qu'en 1990. Les industries de I'énergie sont dominées par I'électricité et de chaleur
(CRF1A1A) avec degmissions de 6,8 millions de tonnesigalentCO, en 207,

soit 14% de moins qu'en 1990. Les émissions provenant de |'électricité et la
production de chaleur fluctuent au fil des années, principalement en raison de
l'influence des conditions météorologigu(température et précipitations), mais ces
émissions ont une tendance a la baisse. Les émissions de I'électricité et de la
chaleursont stables 201T.es émissions provenant des raffiner@RF1A1b) et

de la fabrication de combustibles solides (CRFd)/Alélevaient a 2,4 Mt en 201

Les émissions des industries manufacturieres et de la constri@®ér1A2) (un
soussecteur du secteur de I'énergi@) augmenté de 2%n 20X par rapport a
'année précédent€es émissions varient en fonction des volumes de production,
qui sont euxmémes dépendants de la conjoncture économtggendant, la
tendance générale montre une diminutio36k par rapport a 1990
principalemend u  f umeé dimindtiond e tillsaiien des produits pétroliers, en
partie expliquée par unansfertvers I'électricité et les biocarburants.

Les émissions du secteur des transports représentent environ un tiers des émissions
nationales de gaz a effet de serre. En72@k émissions étaieanviron 166

millions de tonng3% inférieur a celui de 2@let 13% plus faible par rapport au

niveau de 1990Jne plus forte utilisation desarburants renouvelablesdss

véhicules économemt compensé l'augmentation du traficemtribué &ette

tendance a la baisse.
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En 2016, le€missions provenant des procéihehistrielse t de | duti |l i sati on ¢
produits (CRF 2) s'élevaient/aé millions de tonnegquivalentCQO;,, ce qui

représente enviroM¥% des émissiors nationals. Les émissionde cesecteuisont

dominés par du dioxyde de carbosajvi par les gaz a effet de serre fluorés et de

l'oxyde nitreux. Les industries des métaux (fer et acier) et des minéraux (ciment)

sont les principales sources d'émissions. Les émissions du secteur CRF 2 ont

augmetné de3% en 20X par rapport a 20 La tendance pour la période de 1990

a 20T montreunestabilisation des émissiorises émissions provenant de

l'utilisation des produits étaient significativement plus élevées end@fén 1990,

mais montrent unstabilisationdepuis 204.

Le secteur de l'agriculture (CRF 3) est la plus grande source d'émissions d'oxyde
nitreux et de méthane. En 2016, le secteur a contribué7gatllions de tonnes
équivalent CQ ou 14% du total nationaEnvironla moitié desmissions provient
duN2Oet | 6 aut CH. Lasémission®dudecteur ont diminué#epar
rapport a 1990. En 2@1les émissions globales du secteur agricole a légérement
augmenté dé%.

En 2016, ¢ stockage de carbonee t d¥ ° | ddorésjld Ghangeménb n d e s
d'Affectation des Terres et la ForestdtiF CATF) a été estimé @nviron44

millions de tonnes équivalen63% de la superficie suédoisst couverte de

foréts La taille et la variabilité des absorptions nettes dans le secteur UTCATF est
principalementd( ala variation des stocks de carbone dans les terres forestiéres, et

les changements dans la biomasse vivante constituent la majeure partie de ces

changementdu fait du changemeudes stocks de carbone dans sailséraux Le

stockage netst influencéparlesrécoltes etlesperturbations naturelles telles que

lestempéted. a pl us grande source do6®mi ssions provi
établissements hurimes.
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1l ntroducti on

According to Articles 4 and 12 of the United Nations Framework Convention on
Climate Change (UNFCCC), Annex | Parties are required to annually submit
national inventories of anthropogenic emissions by sources and removals by sinks
of all greenhouse gasestrcontrolled by the Montreal Protocol. The inventory
submitted to the UNFCCC, through the secretariat, shall include emissidns
removalsin the Common Reporting Format (CRF) and a National Inventory

Report (NIR).The submission is prepared in accordance thighieporting

guidelines 24/CP.18nder thdUNFCCC

This report is also the official report under the Kyoto Protocol and is prepared in
accordance with the KP guidelines decided, 1/CMP.8, 2/CMP.8, 3/CMP.11,
15/CMP.1 and 2/CMP.7.

This report constit ut 619 The epod cobtans NI R
i nformation on Swedeno6s i n20@inctudingi es f
descriptions of methods, data sources, uncertainties, quality assurancelégd g
control (QA/QC) activities carried out, and a trend analysis. In order to ensure the
transparency, consistency, comparability, completeness and accuracy of the
inventory, the report contains information on inventories for all years from the base
yea to the year of the current annual inventory submission.

This section presents background information on climate chérg8&wedish

national targets and a greenhouse gas (GHG) inveltt@algo contains a

description of institutional arrangements foe inventory preparation, brief
descriptions of the process of inventory preparation, methodologies and data
sources used and the key sources in the Swedish inventory. Finally, there is
information about the progress of quality assurance/quality contAdlO) work,

the general uncertainties in the inventory and on the completeness of inventoried
emissions.
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1.1 Background Information

1.1.1 Climate change
Some of the gases in the eartho6s atmosphere
radiation (heat). Theydonptr event sunlight reaching the ea

warming it, but they do trap some of the infrared outgoing radiation. Without the
natural greenhouse effect of the atmosphere, the surface of our planet would be
almost 35°C colder than it is now.

Greenhose gases (i.e. gases which contribute to the greenhouse effect) have
always been present in the atmosphere, but now the concentrations of several of
these gases are rising as a result of human activity. This intensifies the greenhouse
effect. The IPCC sumgp the cause of the climate change we have withessed over
the last 50 years by stating that it is impossible to expit@rchangether than as

the result of anthropogenic emissions of greenhouse gases (i.e. emissions resulting
from human activity).

Apart from carbon dioxide, other greenhouse gases are being emitted in larger
gquantities now than in pfiadustrial times. These gases include nitrous oxide and
methane. Grountkvel ozone also contributes to the greenhouse effect. The
amount of ozone forminig the lower atmosphere has increased as a result of
emissions of nitrogen oxides, hydrocarbons and carboroxide.

Entirely new, marmade greenhouse gases that are entering the atmosphere cause
further intensification of the greenhouse effect. Theskidte, in particular, a

number of substances containing fluorine, among them HFCs
(hydrofluorocarbons HFCs are used instead of the ozone layer depleting CFCs
(freons) in refrigerators and other applications.

Compared with carbon dioxide, all other greense gases occur at very low
concentrations. Per molecule, however, these substances are much more effective
as greenhouse gases than carbon dioxide, which means thalistireake a
considerable contribution to the greenhouse effect. Furthermore, $dinee o

fluorine compounds have such a long atmospheric lifetime that they will contribute
to the greenhouse effect for ten thousands of years to come.

The threat of climate change is considered to be one of the most serious
environmental problems faced the humankind

Following thescientific indications that human activities influence the climate and

an increasing public awareness about local and global environmental issues during
the middle of the 1980s, climate change was brought up on the polj@ada

The Intergovernmental Panel on Climate Change (IPCC) was established in 1988
and two years later they concluded that anthropogenic climate change was a global
threat and asked for an international agreement to deal with the problem.

The United Nabns started negotiations to create a framework convention on
climate change (UNFCCC), which came into force in 1@#rently, 1 Parties
(including the EU as one partliave ratified the UNFCCCIhe longtermgoal of

the conventions to stabilize thermount of greenhouse gases in the atmosphere at a
level where harmful anthropogenic climate changes are prevented. After the
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UNFCCC came into force, the framework convention has developed and every
year a Conference of the Parties (COP) is heié. most inportant addition to the
convention to date, the Paris agreemeais negotiated in France in 2015. The
agreement sets out a global action plan to put the world on track to avoid
dangerous climate change by limitiglpbal warming to well below 2 degreesdan
to pursue efforts to limit the temperature increase even further to 1.5 degrees
Before the Paris agreement the most important addition to the convention was
negotiated ih997 in Kyoto, Japan. The Kyoto Protocol inval\ending

obligations for the Annekcountries (including all EU Member States and other
industrialized countries).

1.1.2 Greenhouse gas inventories

Theinventory covers anthropogenic emissions of direct greenhouse@ases

CHa, N2O, HFGs, PFG, SKs, NFs and indirect greenhouse ga$édx, CO,

NMVOC andSGQ.. Indirect means that they do not contribute directly to the
greenhouse effect but that their presence in the atmosphere may influence the
climate in different waydndirect greenhouse gas emissions are not included in the
total. Ozone(Os) is also a greenhouse gas, but it is not necessary to repost on O
separately since it is formed by the chemical reactions of nitrogen oxides,
hydrocarbons and/or carbon nuxide. The estimated emissions and removals of
greenhouse gases are calculatecbrding tahe UNFCCC reportig guidelines
(decision24/CP.19.

Therequirement®f the Kyoto Protocol have led to an increased need for
international supervision of the emissions reported by the Parties. The Kyoto
Protocol therefore contairsglditionalrules for how emissiorsnd removalshould

be estimated, reported and reviewed. Emissions of the direct greenhouse gases
CO,, N2O, CHs, HFCs, PFCsSK andNF; are calculated as0,-eq.and

aggregated to a national totamissions othe indirect greenhouse gasd®yx, CO,
NMVOC andSQ; are reported, but not included in the total.

When a method used to estimate emissremovalds improved, a need to
recalculate the whole time series asigeorder to maintain consistency. This
means thaalready reported datan berevisedin subsequent submiss®n

113 Supplementary information required under Article 7,

paragraph 1, of the Kyoto Protocol
Swederprovides supplementary information under Ari@l of the Kyoto Protocol
for the Land Use, Lantlse Change and Forestagcording to the requineents
under theKyoto Protocol The inventory for Kyoto Protocol activities encompasses
emissions and removals originating from the activities Afforestatidn an
Reforestation (AR), Deforestation (D) and Forest Management (FM) under article
3.3 and 3.4 under the Kyoto Protocol, respectively. Forest Management covers a
major part of the Swedish land area whereas Afforestation, Reforestation and
Deforestation arewgte uncommormelative to the total land area but important
when it comes to reported emissions and removals

Forest Management and Afforestati@aforestation an@®eforestation reporting
under the Kyoto Protocas to alarge extent harmonidewnith the UINFCCG
reporting of Forest land and land convertednd fromForest land. Small
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discrepancies occur regarding the accumulation of reported land areas as described
in section D.

In addition to the reporting of carbon pool changes, dMeGtemissions fom N
fertilization, non CO, emissions from drained organic soils, emissions from
mineralisatiorand emissionfN,O andCHy,) from forest fires are reported under
relevant activitiesForest fire§ both natural and wildfires are uncommon and,
this far, has not been registei@dafforestation land.

This report also contains information about international credits under the Kyoto
Protocol.

1.1.4 Swedends commit ment urndeatrperiodhod f i rst com
the Kyoto Protocol and the EU Burden Sharing decision

The Swedsh commitment for the first commitment period of the Kyoto Protocol

(2008 2012)was the samas the Swedish commitmantderthe EU burden

sharing The target was 10% ofthelas e year 6s emi ssions as an a\

years 20082012, excluding LULUCF. The base year was set to 1990 for all

greenhouse gas emissions except fluorinated greenhouse gases for which 1995 was

chosen. The emissions of the base year wereM2C0,-eq.when the assigned

amount was determined.

Swedends assigned amount for the first c¢commi
units per year (one unit equals dre# CO»-eq.), as an average for 200812,
amounting to 375 million units for the whole period.

1.1.5 Swedenbdés commitment under the second con
period of the Kyoto Protocol and the EU Effort Sharing
decision

Forthe second commitment period of the Kyoto Protocol, the EU pledged its 2020
climate and energy package at the eighth Conference of thesRamigng as the
meeting of the Parties to the Kyoto Protocol (CMP.8). In the climate and energy
package, the EU commits to degegreenhouse gas emissions by 20 % by 2020
compared with 1990 yearbds | evel s.

The climate and energy package is a combinaifdhe EU ETS governed by

EU Directive 2003/87/EW and the Effort Sharindecisioni governed by EC
decision406/2009/EC. The climate and energy package sets a target for the EU

ETS of a reduction of greenhouse gas emissions by 21 % compared with 2005

year 6s | evel a nd deasidrthe redudtien foEEUfjoottyis Shar i ng
10% compared to 2005.

The joint target under the Effort Sharing decision is split among the EU Member
States and the Swedish target is a reduction & témpared to 200%0or K
LULUCF every member state has a commitment. Sweden has chosen to account
only for the mandatory activities under article 3.3, Afforestation/Reforestation and
Deforestation and article 3.4, Forest Management.
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1.1.6 National emission targets

1.1.6.1 THE SWEDISHTARGET FOR 2045
In June 2017, the Riksdag adopted a proposal on a climate policy fram{&@eeatk
Bill 2016/17:146fr Sweden which will give Sweden an ambitious, lbegn and
stable climate policy. The climate policy framework consists of a climateewt,
climate targets and a climate policy council. For more information about the

climate policy framework, see Swedenos

Climate Change.

Figurel1.1i Swedenbés national targets

Targets

1 By 2045, Sweden is to have no netigsions of greenhouse gases into the
atmosphere and should thereafter achieve negative emissions. This means
emissions from activities in Swedish territory are to be at least 85 % lower

by 2045 compared with 1990.
1 Emissions in Sweden outside of the EUEdhould, by 2030, be at least

63 % lower than emissions in 1990, and by 2040 at least 75 % lower. To
achieve these targets by 2030 and 2040, no more than 8 and 2 percentage
points, respectively, of the emissions reductions may be realised through

supplematary measures.

1 Emissions from domestic transport are to be reduced by at least 70 %by

2030 compared with 2010. Domestic aviati@not included in the goal
since this subsector is included in the EU ETS.

Supplementary measures may count towards aclgi¢vese goals. Supplementary

measures are such as increased uptake of carbon dioxide in forests and land,

climate investments in other countries and negative emissions (for example bio

CCS). International accounting guidelines will be followed in ordectmunt for
these measures.

1 The emissions only includes COs,.
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