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Preface 
According to Articles 4 and 12 of the United Nations Framework Convention on Climate 

Change (UNFCCC), parties are required to annually submit national inventories of 

anthropogenic emissions by sources and removals by sinks of all greenhouse gases not 

controlled by the Montreal Protocol.  

 

The National Inventory Report (NIR) for the year 2022 (submission 2024) 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 

decisions. It contains national greenhouse gas inventories for the period 1990 to 2022, 

and descriptions of methods used to produce the estimates. The combined effect of 

various greenhouse gases has been calculated using global warming potential factors from 

the Fifth Assessment report of the IPCC (GWP AR5). The methods used to calculate 

emissions and removals are in accordance with the IPCC 2006 Guidelines for National 

Greenhouse Gas Inventories, 2019 Refinement to the 2006 IPCC Guidelines for National 

Greenhouse Gas Inventories, and the IPCC supplementary guidelines for Wetlands (2013 

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 Swedish Ministry of Climate and Enterprise. 

 

 

Björn Risinger 

Director-General, Swedish Environmental Protection Agency 
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Sammanfattning 

S 1. Bakgrund 
Växthusgaser har alltid funnits i atmosfären, men på grund av mänsklig aktivitet har 

koncentrationen av många av dem ökat, vilket intensifierar växthuseffekten. 1988 

bildades FN:s klimatpanel (Intergovernmental Panel on Climate Change ï IPCC). Två år 

senare konstaterade panelen att antropogen klimatpåverkan utgör ett globalt hot och 

efterfrågade en internationell överenskommelse för att hantera problemet. FN:s 

generalförsamling inledde förhandlingar om en ramkonvention kring klimatförändringar 

(United Nations Framework Convention on Climate Change - UNFCCC), vilken trädde i 

kraft 1994. Det långsiktiga målet är att stabilisera halterna av växthusgaser i atmosfären 

på en nivå som förhindrar skadliga antropogena klimatförändringar från att äga rum. 

 

Det viktigaste tillägget till konventionen förhandlades fram i Paris hösten 2015 då 

världens länder enades om ett globalt klimatavtal. Parisavtalets mål är att hålla ökningen 

av den globala medeltemperaturen till väl under två grader och att sträva efter att 

begränsa temperaturökningen till 1,5 grader. Inom avtalet har alla länder lagt ett nationellt 

fastställt bidrag till att nå avtalets mål. Ambitionen i bidragen ska skärpas successivt samt 

förnyas eller uppdateras vart femte år. Sveriges bidrag ingår i EU:s bidrag om att minska 

nettoutsläppen av växthusgaser inom unionen med minst 55% till 2030 jämfört med 

1990. En global översyn för att följa upp framstegen mot avtalets mål sker vart femte år, 

från och med 2023. Principer för uppföljning och rapportering av parternas nationellt 

fastställda bidrag etablerades i Paris. Bara knappt ett år efter Paris hade tillräckligt många 

parter ratificerat Parisavtalet för att det skulle kunna träda i kraft. Regelboken för hur 

Parisavtalets olika delar ska tillämpas i praktiken, inklusive nya riktlinjer för hur bidragen 

ska följas upp och parternas rapportering, beslutades vid COP24 i Katowice samt vid 

COP26 i Glasgow. Det innebär att det för första gången finns en gemensam uppsättning 

rapporteringsriktlinjer för uppföljning och rapportering för alla länder. Första 

rapporteringen under Parisavtalet sker 2024. 

 

Innan Parisavtalet trädde i kraft var Kyotoprotokollet det viktigaste tillägget till 

konventionen. Kyotoprotokollet förhandlades fram år 1997 i Kyoto, Japan och trädde i 

kraft 2005. Kyotoprotokollet innebär bindande åtaganden, för utvecklade länder (Annex 

I) förutom USA. Kyotoprotokollet har haft två åtagandeperioden 2008 till 2012 och 2013 

till och med 2020. Skillnaden mellan Parisavtalet och Kyotoprotokollet är att alla parter 

till Parisavtalet anger ett nationellt fastställt bidrag som definierats av parten själv och 

som ska uppdateras över tid. Kyotoprotokollets åtaganden gällde bara de rikaste länderna 

och fastställdes genom förhandlingar.  

 

Kyotoprotokollets åtaganden gäller minskade utsläpp av växthusgaser från Annex I-

parterna om minst 5% under åren 2008ï2012 jämfört med basåret 1990. Under första 

åtagandeperioden under Kyotoprotokollet åtog sig EU att gemensamt minska utsläppen 

med 8% i förhållande till 1990 (utom för fluorerade växthusgaser där basåret är 1995). 

2012 beslutade parterna under Kyotoprotokollet om en andra åtagandeperiod (2013 till 

och med 2020) i enlighet med Dohaändringen av Kyototprotokollet 1/CMP.8. Under 

denna åtagandeperiod har EU tillsammans med Island åtagit sig att minska 

växthusgasutsläppen till 2020 med 20% i förhållande till basåret 1990. Sveriges åtagande 

inom EU är att minska våra nationella utsläpp med 17% till 2020 jämfört med 2005 inom 
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de sektorer som inte ingår i EU:s system för handel med utsläppsrätter. 2022 levererade 

Annex -1 parter med ett åtagande den sista växthusgasinventeringen med de siffror som 

sedan ligger till grund för bokföring och avräkning. Under hösten 2022 skedde den 

slutliga granskningen av underlaget. Under 2023 skedde slutliga fullgörandet och Annex 

ï1 parter med ett ¬tagande har rapporterat en ñTrue-up period reportò. EU och 

medlemsländerna har klarat sitt åtagande om att minska utsläppen med 20% jämför med 

1990. 

 

Enligt FN:s klimatkonventions fjärde och tolfte artiklar ska Annex I-parterna årligen 

rapportera sina utsläpp från källor och upptag i sänkor för alla växthusgaser som inte 

omfattas av Montrealprotokollet. Sveriges nationella inventeringsrapport (National 

Inventory Report ï NIR) för år 2024 utgör den årliga rapporteringen enligt FN:s 

klimatkonvention och Parisavtalet. Rapporten har förberetts utifrån de riktlinjer som FN:s 

klimatkonvention antog vid dess nittonde konferens (Conference of the Parties ï COP 19) 

i Warszawa 2013 samt följande beslut under Parisavtalet. Rapporten innehåller den 

nationella växthusgasinventeringen för perioden 1990 till 2022 samt beskrivningar av 

metoderna som använts för att ta fram statistiken. Metoderna som använts följer FN:s 

klimatpanels riktlinjer för nationell växthusgasinventering från 2006, IPCC:s 

tilläggsriktlinjer för våtmarker samt de uppdaterade 2006 riktlinjerna från 2019. 

Växthusgasinventeringen är densamma som rapporteras till EU under 

Styrningsförordningen (2018/1999/EG) och som ligger till grund för uppföljning emot 

Sveriges åtagande under EU:s klimatpaket, Fit for 55. 

 

Rapporten omfattar utsläpp till luft av de direkta växthusgaserna CO2, CH4, N2O, HFC, 

PFC, SF6 och NF3 samt de indirekta växthusgaserna NOX, CO, NMVOC och SO2. 

Rapporten innehåller information om Sveriges inventering av växthusgaser för alla år från 

1990 till 2022, inklusive beskrivningar av metoder, datakällor, osäkerheter, utförd 

kvalitetssäkring och kvalitetsstyrning (QA/QC) samt en trendanalys. 

 

Vid en intern översyn 2016 upptäcktes att en utökad sekretessklassning var nödvändig 

jämfört med tidigare rapporteringar för att följa den svenska offentlighets- och 

sekretesslagen. Detta har påverkat underlagsdata i vissa undersektorer till  stationär 

förbränning (CRT 1) och i industriprocesser och produktanvändning (CRT 2). Dessa har 

därför blivit klassificerade med sekretesskod (C). Sverige arbetar aktivt för att förbättra 

transparensen i rapporteringen och strävar efter att minimera sekretessklassningen av 

information i inventeringen. 

 

Elektroniska utsläppsdata, aktivitetsdata samt emissionsfaktorer bifogas rapporten i det 

gemensamma rapporteringsformatet (Common Reporting Tables ï CRT), på FN:s 

klimatkonventions begäran. 

 

Den 26 september 2022 upptäcktes läckor i Nord Stream-gasledningarna i Östersjön. 

Gasledningssystemet består av två parallella ledningar som korsar Östersjön. Utsläppen 

från gasläckorna inträffade i internationellt vatten, delvis täckt av Sveriges exklusiva 

ekonomiska zon (EEZ), utanför Sveriges territorialhav. Ingen av ledningarna går in på 

svenskt nationellt territorium. Naturvårdsverket har genomfört en rättslig utredning om 

utsläppen ska ska inkluderas i Sveriges inventering av växthusgaser. En sammanfattning 

av den rättsliga utredningen finns i avsnitt 1.1.3 
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S 2. Översikt av utsläpps- och upptagstrender per 
gas 

De totala utsläppen av växthusgaser i Sverige var 45,2 miljoner ton koldioxidekvivalenter 

år 2022 (exklusive LULUCF) (Tabell S.1 och Tabell S.2). Jämfört med 2021 är det en 

minskning med cirka 5%. Utsläppen har minskat med 37% mellan 1990 och 2022. Nedan 

beskrivs först utsläppstrender per gas jämfört med totalen (exklusive LULUCF) följt av 

korta beskrivningar av trenden inom LULUCF.  

 

De totala utsläppen av koldioxid (CO2) 2022 var 36,2 miljoner ton vilket motsvarar cirka 

80% av de totala utsläppen av växthusgaser. Energisektorn, inklusive transporter, stod för 

83% av de totala koldioxidutsläppen och är därmed den största källan till 

koldioxidutsläpp i Sverige. Utsläppen av koldioxid 2022 var 37% lägre än 1990 och 6% 

lägre än 2021. 

 

Utsläppen av metan (CH4) var 4,5 miljoner ton koldioxidekvivalenter år 2022 vilket 

motsvarar knappt 10% av de totala utsläppen av växthusgaser. Metanutsläpp kommer 

framför allt från jordbruket, avfallsdeponier och från förbränning av fossila bränslen inom 

energisektorn. Sedan 1990 har utsläppen av metan minskat med 46%, vilket främst beror 

på minskade utsläpp inom avfallssektorn och till viss del på minskade utsläpp från 

jordbrukssektorn. Mellan 2021 och 2022 har metanutsläppen minskat med 1,1%. 

 

De totala utsläppen av lustgas (N2O) 2022 var 3,7 miljoner ton koldioxidekvivalenter, 

vilket motsvarade drygt 8% av de totala utsläppen av växthusgaser. Utsläpp av lustgas 

härrör huvudsakligen från jordbrukssektorn (cirka 75% av totala lustgasutsläppen). Sedan 

1990 har utsläppen av lustgas minskat med cirka 24%. År 2022 ökade lustgasutsläppen 

med 1,2% jämfört med 2021.  

 

De totala utsläppen av fluorerade växthusgaser (PFCs, HFCs och SF6) var 0,9 miljoner 

ton koldioxidekvivalenter år 2022 vilket motsvarar cirka 2% av de totala utsläppen av 

växthusgaser. Utsläppen är 2022 är 42% högre jämfört med 1990. Den högre nivån beror 

främst på att ozonförstörande ämnen ersatts av växthusgaser (HFCs). Utsläppen har dock 

planat ut sedan 2009 till följd av införandet av en ny EU-förordning 2006, och minskat de 

senaste åren. Mellan 2021 och 2022 var minskningen cirka 5%. 

 

Nettoupptaget för sektorn markanvändning, förändrad markanvändning och skogsbruk 

(LULUCF) fortsatte att ligga på en hög nivå 2022 och var drygt 40 miljoner ton 

koldioxidekvivalenter. Det innebär att de totala utsläppen av växthusgaser i Sverige 

inklusive LULUCF var omkring 4 miljoner ton koldioxidekvivalenter år 2022 (Tabell S.1 

och Tabell S.2). Storleken i nettoupptaget beror främst på förhållandet mellan 

kolinlagringen i växande skog och mark och avgången (avverkning och naturlig 

nedbrytning organiskt material). Så länge kolinlagringen (tillväxten) är större än 

avgången erhålls ett nettoupptag. Kolpoolsförändringen på skogsmark dominerar 

resultatet i sektorn. Utöver ett stort nettoupptag av koldioxid så ingår även utsläpp av 

metan och lustgas från sektorn. Det totala nettoupptaget har varierat över tid men ligger 

nu ungefär 20% lägre än 1990.  En annan stor förändring var i samband med stormen 

Gudrun 2005.  
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Tabell S.1. Utsläpp av växthusgaser per gas (kt CO2 ekvivalenter). 

UTSLÄPP AV 
VÄXTHUSGASER 

1990 2000 2005 2010 2015 2020 2021 2022  

CO2 inkl. LULUCF 4 500 -43 1 583 -5 234 -10 359 -7 894 -6 537 -6 572 
 

CO2 exkl. LULUCF 57 520 54 930 53 875 53 120 43 418 36 703 38 634 36 216 
 

CH4 inkl. CH4 från LULUCF 8 863 8 206 7 392 6 316 5 514 5 057 5 003 4 958 
 

CH4 exkl. CH4 från LULUCF 8 324 7 686 6 890 5 848 5 071 4 603 4 545 4 494 
 

N2O inkl. N2O från LULUCF 5 889 5 430 5 080 4 963 4 698 4 809 4 733 4 761 
 

N2O exkl. N2O från LULUCF 4 797 4 311 3 973 3 890 3 706 3 709 3 611 3 655 
 

HFCs  6  725 1 045 1 064 1 058  889  850  812 
 

PFCs  511  338  366  169  32  59  45  34 
 

SF6  105  122  156  65  55  38  40  39 
 

NF3 NO NO NO NO NO NO NO NO 
 

Ospecificerade HFCs and PFCs NO NO NO NO NO NO NO NO 
 

Total (inkl. LULUCF) 19 874 14 779 15 622 7 343 998 2 957 4 132 4 032 
 

Total (exkl. LULUCF) 71 263 68 113 66 305 64 157 53 340 46 000 47 723 45 249 
 

 

 

Tabell S.2. Utsläpp av växthusgaser per sektor (kt CO2 ekvivalenter). 

Källor till utsläpp & sänkor 1990 2000 2005 2010 2015 2020 2021 2022  

1. Energy 52 272 49 362 48 066 47 342 38 068 31 978 33 239 30 868  

2. Industrial Processes  
and Product Use 

7 438 8 118 8 571 8 162 7 227 6 377 7 034 6 924 

 

3. Agriculture  7 406 7 069 6 683 6 520 6 556 6 568 6 452 6 513 
 

4. LULUCF -51 390 -53 334 -50 683 -56 814 -52 341 -43 043 -43 591 -41 218 
 

5. Waste  4 146 3 564 2 986 2 133 1 488 1 076 999 944 
 

6. Other NO NO NO NO NO NO  NO 
 

Total (inkl. LULUCF) 19 874 14 779 15 622 7 343  998 2 957 4 132 4 032 
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S 3. Översikt av utsläppstrender per sektor 
Utsläppen av växthusgaser i Sverige per sektor visas i Tabell S.2 ovan. Nedan beskrivs 

utsläppstrender per sektor och andelen av totalen (exklusive LULUCF). Därefter följer en 

kort beskrivning över vilka källor som används för inventeringen för olika sektorer. 

 

Utsläppen från energisektorn (CRT 1), inklusive transporter, var cirka 31 miljoner ton 

koldioxidekvivalenter 2022, vilket motsvarar 68% av de totala utsläppen. Trenden för 

perioden 1990 till 2022 visar på minskade utsläpp om 41%. Utsläppsminskningen beror 

huvudsakligen på minskad oljeanvändning för uppvärmning av bostäder och lokaler som 

ing¬r i ò¥vrig-sektornò (CRT 1A4). Inom ò¥vrig-sektornò har utslªppen minskat med 

81% sedan 1990 till omkring 2,1 miljoner ton koldioxidekvivalenter 2022. Utsläppen i 

energisektorn var 7% lägre 2022 jämfört med 2021, främst på grund av minskade utsläpp 

från transportsektorn. 

 

Energiindustrins (CRT 1A1) totala utsläpp var 8,7 miljoner ton koldioxidekvivalenter 

2022, vilket är 12% lägre med jämfört med 1990. Energiindustrin domineras av el- och 

fjärrvärmeproduktionen (CRT 1A1a) som stod för 5,6 miljoner ton koldioxidekvivalenter 

2022, vilket är 28% lägre än 1990. Utsläppen från el- och värmeproduktionen varierar 

mellan åren, framför allt på grund av vädrets (temperatur och nederbörd) påverkan på 

utsläppen. Utsläppen från el- och fjärrvärmeproduktionen var 6% lägre år 2022 jämfört 

med 2021, vilket berodde på minskad användning av fossila bränslen främst på grund av 

varmare väder. Utsläpp från förbränning i raffinaderier (CRT 1A1b) och koksverk (CRT 

1A1c) var 3,1 miljoner ton koldioxidekvivalenter 2022.  

 

Utsläpp från förbränning inom tillverkningsindustrin och byggsektorn (CRT 1A2) 

minskade med 4% mellan 2021 och 2022. Utsläppen har minskat med motsvarande 45% 

sedan 1990, men varierar mellan åren med förändrade produktionsvolymer som är 

kopplade till konjunktursvängningar. Utsläppsminskningen sedan 1990 beror till största 

delen på minskad oljeanvändning, som delvis kan förklaras av en övergång till el och 

biobränslen.  

 

Utsläppen från transportsektorn (CRT 1A3) står för en tredjedel av de nationella 

utsläppen av växthusgaser. Utsläppen från transportsektorn var 13,6 miljoner ton 

koldioxidekvivalenter under 2022, varav ungefär 12,6 miljoner ton från vägtransporter. 

Utsläppen från transportsektorn minskade med 10% mellan 2021 och 2022. Ungefär 

hälften av minskningen beror på ökad inblandning av biobränsle till följd av höjd 

reduktionsplikt. Utsläppen var 28% lägre 2022 jämfört med 1990. Utsläppsminskningen 

över tid i sektorn beror i hög grad på att andelen biobränsle som används inom 

vägtrafiken har ökat under perioden, och att fordonen har blivit mer energieffektiva. 

Utsläppsminskningen har dock samtidigt dämpats av att trafikarbetet har ökat. 

 

Utsläppen av växthusgaser från industriprocesser och produktanvändning (CRT 2) 

uppgick till 6,9 miljoner ton koldioxidekvivalenter år 2022, vilket motsvarar drygt 15% 

av Sveriges totala utsläpp. Inom sektorn är koldioxid den dominerande växthusgasen, 

följd av fluorerade växthusgaser och lustgas. Utsläppen härrör framför allt från 

produktion av järn och stål samt från mineralindustrin och är starkt kopplade till 

produktionsvolym. Utsläppen från sektorn var cirka 1,5% lägre 2022 jämfört med 2021. 

Trenden för perioden 1990ï2022 visar på en stabilisering sedan 2011 med undantag för 

2020 där utsläppen minskade till följd av produktionsstopp, delvis orsakade av covid-19-

pandemin. Utsläppen hade 2022 minskat med knappt 7% jämfört med utsläppen 1990. 
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Utsläppen från produktanvändning var dubbelt så stora 2022 jämfört med 1990, men 

visar på en minskande trend sedan 2004. 

 

År 2022 var växthusgasutsläppen från jordbrukssektorn (CRT 3) ca 6,5 miljoner ton 

koldioxidekvivalenter vilket motsvarar drygt 14% av Sveriges totala utsläpp. Av dessa 

var drygt 55% metan, drygt 42% lustgas och resten koldioxid. Utsläppen från 

jordbrukssektorn har minskat med knappt 1 miljon ton koldioxidekvivalenter sedan 1990 

vilket innebär cirka 12% lägre utsläpp. Minskningen beror framför allt på effektivisering 

och reducerad djurhållning (främst av mjölkkor och grisar) och i mindre utsträckning på 

minskad användning av mineralgödsel. Utsläppen har varit på en mer stabil nivå under 

den senaste tioårsperioden. Mellan 2021 och 2022 ökade utsläppen från sektorn med 1% 

(motsvarande 0,06 miljoner ton koldioxidekvivalenter). Det förklaras främst av olika 

temporära orsaker som påverkade utsläppen i olika riktning. Störst var ändringar i utsläpp 

av lustgas från jordbruksmark. 

 

Nettoupptaget för sektorn markanvändning, förändrad markanvändning och skogsbruk 

(LULUCF - CRT 4) har under 2022 uppskattats till drygt 41 miljoner ton 

koldioxidekvivalenter. Mellan 2021 och 2022 var det totala nettoupptaget i stort sett 

detsamma. Större delen av nettoupptaget sker i kolpoolerna levande biomassa och 

mineraljord. Den dominerande markkategorin är skogsmark och det är där som det stora 

nettoupptaget av koldioxid sker. Skogsmark utgör 69% av Sveriges landareal. Inom 

denna marktyp har totala nettoupptaget varierat under hela perioden från 1990 till och 

med 2022 och i snitt varit runt 50 miljoner ton koldioxidekvivalenter. Under den senaste 

10-årsperioden har dock nettoupptaget i levande biomassa minskat från omkring 50 

miljoner ton koldioxid 2015 till runt 39 miljoner ton koldioxid 2022. Nettoupptaget i 

avverkade träprodukter har under den senaste 10-årsperioden ökat något och var 2022 

drygt 8 miljoner ton koldioxid.  De största utsläppen inom sektorn kommer från 

organogen mark på alla markkategorier och 2022 var detta utsläpp drygt 9 miljoner ton 

koldioxid. Åkermark, Betesmark, Bebyggd mark och Våtmark har alla nettoutsläpp 2022. 

Nettoutsläppen från åkermark har dock en minskande trend. 

 

Utsläppen från avfallssektorn (CRT 5) har minskat med ca 77% jämfört med 1990. 2022 

var de totala utsläppen från avfallssektorn drygt 0,9 miljoner ton koldioxidekvivalenter, 

vilket motsvarar ungefär 2% av de totala växthusgasutsläppen. Från 2021 till 2022 

minskade utsläppen med 5% till följd av fortsatt minskade utsläpp från avfallsdeponier. 

Utsläppen från avfallssektorn domineras av metangas från avfallsdeponier. 

Metangasutsläpp står för 66% av utsläppen i sektorn. Förbud har införts att deponera 

avfall och successivt har man övergått till framför allt förbränning av avfall för 

energiåtervinning. Utsläpp från förbränning av avfall för produktion av el och värme 

allokeras till energisektorn och inte till avfallssektorn. 

 

Källorna som används för aktivitetsdata och/eller utsläppsdata i inventeringen för olika 

sektorer presenteras i Tabell S.3. Utsläppsstatistiken är hämtad direkt från dessa 

datakällor eller beräknade baserat på aktivitetsdata.  
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 Tabell S.3. CRT sektorer och datakällor som används i inventeringen. 

CRT Sektor Primär källa till aktivitetdata/utsläppsdata 

1 Energi 

-Stationär förbränning 

-Transport 

 

Statistiska undersökningar av energiförbrukning 

Transportmyndigheter 

2 Industriprocesser och 

produktanvändning 

Miljörapporter 

Direktkontakt med företag 

EU:s system för handel med utsläppsrätter 

Nationella data från produktregistret på 
Kemikalieinspektionen och SPIN1-databasen 

Nationell statistik, och 

Nationella experter 

3 Jordbruk Officiella statistiska rapporter  

Organisationer och forskare 

4 Markanvändning, förändrad 

markanvändning och skogsbruk 

Sveriges lantbruksuniversitet 

Skogsstyrelsen 

5 Avfall Avfall Sverige (fd RVF) 

Skogsindustrierna 

Statistiska centralbyrån 

Naturvårdsverket 
Energimyndigheten/Energigas Sverige 

Miljörapporter 

 

  

 
1
 Substances in Preparations in Nordic Countries 
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S 4. Översikt av utsläppstrender för indirekta 
växthusgaser och SO2 

 

De indirekta växthusgaserna NOX, NMVOCs, CO och SO2 ingår inte i beräkningen av de 

totala nationella utsläppen av växthusgaser men redovisas separat. De visas i tabellen S.4.  

 

Tabell S.4. Utsläpp av indirekta växthusgaser och SO2 (tusentals ton).  

Gas Enhet 1990 1995 2000 2005 2010 2015 2020 2021 2022  

NOX kt  291  259  224  195  170  148  117  115  112  

NMVOC kt  367  278  222  204  177  157  138  134  132  

SO2 kt  103  71  44  34  28  17  15  16  15  

CO kt 1 096 937 644 494 407 334 287 282 277  

 

Utsläppen av kväveoxider (NOX) var 112 kiloton år 2022. Energisektorn står för 76% av 

totalen medan industriprocesser och produktanvändningssektorn och jordbrukssektorn 

står för knappt 12% vardera. NOx-utsläpp har minskat med 62% sedan 1990. Mellan 

2021 and 2022 minskade utsläppen med knappt 3%. Minskningen beror främst på de 

skärpta utsläppskraven för bilar inom EU. Den ökade användningen av fjärrvärme och 

införandet av NOX-avgiftssystemet i början av 1990-talet har också bidragit till 

minskningen.  

 

Utsläppen av flyktiga organiska ämnen utom metan (NMVOCs) var 132 kton år 2022. 

Industriprocesser och produktanvändningssektorn (framför allt från lösningsmedel och 

andra produkter) och energisektorn (framför allt vägtrafik och småskalig vedeldning för 

uppvärmning av bostäder) är de dominerande källorna till utsläppen, och bidrog med 45% 

respektive 33% av Sveriges totala utsläpp av NMVOC. Jordbrukssektorn bidrog med ca 

22% av utsläppen. NMVOC-utsläpp har minskat kraftigt med 64% sedan 1990. Under 

2022 minskade utsläppen med 1,2% jämfört med 2021. Den största minskningen av 

NMVOCs har skett inom transportsektorn där utsläppen 2022 är cirka 92% lägre än 1990. 

Här minskade utsläppen med cirka 1% mellan år 2021 och 2022. Inom 

produktanvändningssektorn har NMVOC-utsläppen minskat med 42% jämfört med 1990. 

Detta beror på introduktionen av nya avgasreningskrav för fordon samt minskade utsläpp 

från användning av lösningsmedel.  

 

Utsläppen av kolmonoxid (CO) har minskat med 75% sedan 1990 och utgjorde totalt 

cirka 277 kton 2022. Utsläppen har minskat med knappt 2% mellan 2021 och 2022. 

Nästan 90% av kolmonoxidutsläppen kommer från energisektorn, varav 27% från 

transporter och 55% från småskalig uppvärmning av bostäder, lokaler och inom 

jordbrukssektorn. Resten av utsläppen kommer från produktanvändningssektorn, där stod 

metallindustrin för 5% och massa- och pappersindustrin för 6%. Utsläppen av CO har 

minskat kraftigt genom åren. Detta beror på att nya bilar är försedda med katalysatorer, 

som omvandlar CO och kolväte till CO2 och vattenånga. 

 

Utsläppen av svaveldioxid (SO2) var 15 kton år 2022 vilket innebär 86% lägre utsläpp 

jämfört med 1990. Mellan 2021 och 2022 minskade utsläppen med cirka 5%. År 2022 

kom drygt hälften (54%) av utsläppen från industriprocesser och 

produktanvändningssektorn, såsom metallproduktion och pappersmassaindustrin. Utsläpp 
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från energisektorn, framför allt från el- och fjärrvärmeproduktion och 

tillverkningsindustrier och konstruktionssektorn, utgjorde samma år cirka 46%. Den 

långsiktiga reduktionen av utsläppen beror främst på en övergång till bränslen med lägre 

svavelhalt samt att skatt på svavel i olja och kol införts 1991. 
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Executive Summary 

ES 1. Background Information  
Greenhouse gases 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 climate change (United Nations 

Framework Convention on Climate Change - UNFCCC), which came into force in 1994. 

The long-term 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 to 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 temperature to well below two degrees 

over pre-industrial levels and to pursue efforts to limit the temperature increase to 1.5 

degrees. Within the agreement, all countries have provided nationally determined 

contributions (NDCs) to achieving the goal of the agreement and that the ambition of the 

contribution skall be gradually increased as the contributions are renewed or updated 

every five years. Sweden is part of the EU's contribution of reducing greenhouse gas net 

emissions within the union by at least 55 percent by 2030 compared to 1990. A global 

stocktake of the progress towards achieiving the goal of the agreement takes place every 

five years, from 2023 and onwards. Principles for monitoring and reporting of the parties' 

nationally determined contributions were established in Paris. A year later, a sufficient 

number 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, was adopted at COP24 in Katowice and 

COP26 in Glasgow. This means that for the first time there is a common set of reporting 

guidelines for monitoring and reporting for all countries. This NIR is the first reporting 

under the Paris Agreement.  

 

Before the Paris agreement the most important addition 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 Kyoto protocol has had two commitment periods 2008 ï 2012 ans 2013 ï 2020.The 

difference between the Paris Agreement and the 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 to the richest 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 I parties) to decrease their emissions of 

greenhouse gases (GHG) with at least 5% during 2008-2012 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 greenhouse gases the base year is 1995). In 2012 the parties under 
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the Kyoto Protocol decided on a second commitment period (2013 to 2020) according to 

the Doha Amendment to the Kyoto Protocol 1/CMP.8. Under this commitment period the 

EU has, together 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 EU Emissions Trading System. 2022 the last greenhouse 

gas inventory under the Kyoto protocol was submitted by Annex-I parties and for parties 

with a commitment this submission will form the base for the accounting and compliance.  

During autumn 2022 the final review under the Kyoto protocol took place. In 2023, the 

actual fulfillment took place and Annex -1 parties with a commitment have reported a 

"True-up period report". EU and all member states have fulfilled the commitment to 

reduce the emissions with 20% compared to 1990.  

 

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 Montreal 

Protocol annually. Swedenôs National Inventory Report (NIR) for the year 2024, 

constitutes the annual submission under UNFCCC and the Paris agreement. The 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 decisions and also under the Paris agreement. It contains national greenhouse 

gas emission inventories for the period 1990 to 2022, 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 

in some cases the updated 2006 guidelines from 2019, and also the IPCC supplementary 

guidelines for Wetlands (the 2013 Supplement to the 2006 IPCC Guidelines for National 

Greenhouse Gas Inventories). This National Inverntory Report is also reported under EU 

legislation (Governance reulation 20178/1999/EG) and is the basis for follow-up against 

Sweden's commitment under the EU's climate package, Fit for 55. 

 

This report covers anthropogenic emissions of direct greenhouse gases CO2, CH4, N2O, 

HFC, PFC, SF6, NF3 and indirect greenhouse gases NOX, CO, NMVOC and SO2. The 

report contains information on Swedenôs inventories of greenhouse gases for all years 

from 1990 to 2022, including descriptions of methods, data 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 should be considered confidential compared to previous 

submissions in order to comply with the Public Access to Information and Secrecy Act of 

the Swedish law. This has affected some sub-sectors in stationary combustion (CRT 1) 

and industrial processes and product use (CRT 2), which have been classified with the 

notation key Classified (C). Sweden is working continuously with improving the 

transparency of our reporting and strives to minimize the extent of confidentiality in 

inventory data. 

 

Electronic data on emissions, activity data and emission factors are provided in the 

Common Reporting Tables (CRT) as requested by the UNFCCC together with this report. 
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On September 26, 2022, leaks were discovered in the Nord Stream gas pipelines in the 

Baltic Sea. The natural gas pipeline system consists of two parallel pipelines that cross 

the Baltic Sea. The emissions from the gas leaks occurred in international waters, 

partially covered by Swedenôs Exclusive Economic Zone (EEZ), outside the Swedish 

territorial sea. Neither of the pipelines enter Swedish national territory. The Swedish 

Environmental Protection Agency has conducted a legal assessment concerning whether 

the emissions should be included in Sweden's greenhouse gas inventory. A summary of 

the legal assessment can be found in section 1.1.3 

ES 2. Summary of national emission and removal 
trends per gas 

Total greenhouse gas emissions in Sweden excluding LULUCF, expressed in CO2-

equivalents, were about 45.2 million tonnes in 2022, excluding LULUCF (Table ES.1 and 

Table ES.2). Total emissions 2022 have decreased by about 5% compared to 2021 and 

decreased by about 37% compared to 1990. Below, emission trends per gas compared to 

the total (excluding LULUCF) are first described, followed by brief descriptions of the 

trend within LULUCF. 

 

The total emissions of carbon dioxide (CO2) 2022 were 36.2 million tonnes of carbon 

dioxide equivalents which corresponds to about 80% of the total emissions of greenhouse 

gases.  The energy sector, including transport, accounted for 83% of the overall carbon 

dioxide emissions, which makes it the largest source of carbon dioxide in Sweden. The 

emissions of CO2 2022 were 33% lower than 1990 and 6% lower than 2021.  

 

Methane (CH4) emissions were 4.5 million tonnes of carbon dioxide equivalents by 2022, 

which corresponds to approximately 10% of total greenhouse gas emissions. Methane 

emissions are mainly from agriculture, landfills and burning of fossil fuels in the energy 

sector. Since 1990, methane emissions have decreased by 46%, mainly due to measures 

in the waste sector. The agricultural sector also shows reduced emissions. Between 2021 

and 2022, the total methane emissions have decreased by 1.1%. 

 

Nitrous oxide emissions (N2O) were 3.7 million tonnes of carbon dioxide equivalents in 

2022 and accounted for about 8% of total greenhouse gas emissions. Emissions of nitrous 

oxide originate mainly from the agricultural sector (approximately 75%). Since 1990 

there has been a decrease in N2O emissions with about 24%. In 2022 the emissions of 

N2O increased with 1.2% compared to 2021.  

 

Emissions of fluorinated greenhouse gases (PFCs, HFCs and SF6) were 0.9 million tonnes 

of carbon dioxide equivalents by 2022, which accounts for about 2% of total greenhouse 

gas emissions. The emissions in 2022 are 42% higher compared to 1990. This is mainly 

due to the replacement of ozone-depleting substances by greenhouse gases (HFCs). 

However, the trend of emissions of HFCs is showing a stabilisation since 2009 and 

decrease in the later years. Emissions dropped by 5% between 2021 and 2022.  

 

The net removal within the land use, land-use change and forestry (LULUCF) sector 

remained at a relatively high level in 2022 and was a bit more than 40 million tonnes of 

carbon dioxide equivalents. This means that the total emissions of greenhouse gases in 

Sweden, including LULUCF, were around 4 million tonnes of carbon dioxide equivalents 

in 2022 (Table ES.1 and Table ES.2). The size of the net removal depends mainly on the 
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ratio between the carbon storage in growing forest and soil and the loss (harvest and 

natural decomposition of organic matter). As long as the carbon storage (growth) is 

greater than the loss, a net removal is obtained. The carbon stock change on forest land 

and the living biomass pool, dominates the result in the sector. In addition to a large net 

removal of carbon dioxide, emissions of methane and nitrous oxide from the sector are 

also included. The total net removal has varied over time but is now approximately 20% 

lower than in 1990. A major change was in connection with the storm Gudrun in 2005.  

 

Table ES.1. Greenhouse gas emissions by gas (kt CO2-eq.).  

GREENHOUSE GAS 
EMISSIONS 

1990 2000 2005 2010 2015 2020 2021 2022 

CO2 incl. LULUCF 4 500 -43 1 583 -5 234 -10 359 -7 894 -6 537 -6 572 

CO2 excl. LULUCF 57 520 54 930 53 875 53 120 43 418 36 703 38 634 36 216 

CH4 incl. CH4 from LULUCF 8 863 8 206 7 392 6 316 5 514 5 057 5 003 4 958 

CH4 excl. CH4 from LULUCF 8 324 7 686 6 890 5 848 5 071 4 603 4 545 4 494 

N2O incl. N2O from LULUCF 5 889 5 430 5 080 4 963 4 698 4 809 4 733 4 761 

N2O excl. N2O from LULUCF 4 797 4 311 3 973 3 890 3 706 3 709 3 611 3 655 

HFCs  6  725 1 045 1 064 1 058  889  850  812 

PFCs  511  338  366  169  32  59  45  34 

SF6  105  122  156  65  55  38  40  39 

NF3 NA NA NA NA NA NA NA NA 

Unspecified HFCs and PFCs NA NA NA NA NA NA NA NA 

Total (incl. LULUCF) 19 874 14 779 15 622 7 343 998 2 957 4 132 4 032 

Total (excl. LULUCF) 71 263 68 113 66 305 64 157 53 340 46 000 47 723 45 249 

 

Table ES.2. Greenhouse gas emissions by sector (kt CO2-eq.). 

GHG SOURCE & SINK 
CATEGORIES 

1990 2000 2005 2010 2015 2020 2021 2022  

1. Energy  52 272 49 362 48 066 47 342 38 068 31 978 33 239 30 868  

2. Industrial Processes  
and Product Use 

7 438 8 118 8 571 8 162 7 227 6 377 7 034 6 924  

3. Agriculture  7 406 7 069 6 683 6 520 6 556 6 568 6 452 6 513  

4. LULUCF -51 390 -53 334 -50 683 -56 814 -52 341 -43 043 -43 591 -41 218  

5. Waste  4 146 3 564 2 986 2 133 1 488 1 076 999 944  

6. Other NO NO NO NO NO NO  NO  

Total (incl. LULUCF) 19 874 14 779 15 622 7 343  998 2 957 4 132 4 032  
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ES 3. Summary of national emission and removal 
trends per sector 

The emissions of greenhouse gases in Sweden per sector are shown in Table ES.2 above. 

Emission trends per sector and the share of the total (excluding LULUCF) are described 

below. This is followed by a brief description of which sources are used for the inventory 

for various sectors. 

 

Emissions from the energy sector (CRT 1), including transport, were approximately 31 

million tonnes of CO2-equivalents in 2022, which corresponds to about 68% of the 

overall national greenhouse gas emissions. The trend for the period 1990-2022 shows a 

general reduction in emissions of approximately 41%. This decrease is mainly due to a 

decrease in the use of oil for heating in residential, commercial and institutional 

buildings, included in ñOther Sectorsò (CRT 1A4). Emissions in ñOther Sectorsò have 

decreased by 81% to approximately 2.1 million tonnes of CO2-equivalents in 2022. 

Emissions decreased by 7% between 2021 and 2022 in the energy sector, mostly because 

of a decrease of emissions from the transport sector. 

 

Greenhouse gas emissions from energy industries (CRT 1A1) were approximately 8.7 

million tonnes in 2022, which is 12% lower compared to 1990. The energy industries are 

dominated by electricity and district heating production (CRT 1A1a) with emissions of 

5.6 million tonnes of CO2-equivalents in 2022, which is 28% lower than in 1990. 

Emissions from electricity and district heating production fluctuate over the years mainly 

due to the influence of weather conditions (temperature and precipitation). The emissions 

from electricity and district heating were 6% lower in 2022 compared to 2021, due to 

decreased usage of fossil fuels mainly as a result of warmer weather. Emissions from 

combustion in Petrolium Refining (CRT 1A1b) and Manufacture of solid fuels (CRT 

1A1c) were 3.1 million tonnes of carbon dioxide equivalents in 2022. 

 

Emissions from manufacturing industries and construction (CRT 1A2) decreased with 4% 

in 2022 compared to the previous year. These emissions have decreased by 45% 

compared to 1990, but generally fluctuate with production volumes that are closely 

related to the economic development. The decrease in emissions since 1990 is mainly due 

to the decreased use of oil products, which can partly be explained by a shift towards 

electricity and biofuels. 

 

Emissions from the transport sector (CRT 1A3) correspond to approximately one third of 

the national emissions of greenhouse gases. In 2022, emissions were 13.6 million tonnes, 

of which approximately 12.6 million tonnes were from road transportation. Emissions 

from the transport sector decreased by 10% between 2021 to 2022. Around half of the 

decrease in emissions is due to an increase of biofuels according to the emission 

reduction obligation. Emissions were 28% lower in 2022 compared to 1990. The 

reduction in emissions in the sector during the period is primarily due to the fact that the 

proportion of biofuels used in road traffic has increased during the period, and that 

vehicles have become more energy efficient. However, the reduction in emissions has 

been dampened by an increase in traffic. 

 

Greenhouse gas emissions from the industrial processes and product use (CRT 2) were 

6.9 million tonnes CO2-equivalents in 2022, representing approximately 15% of the 
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national emissions. Emissions from industrial processes and product use are 

predominantly carbon dioxide, followed by fluorinated greenhouse gases and nitrous 

oxide. Metal (iron and steel) and mineral industries (cement) are the major sources of 

emissions. The emissions from the sector were about 1.5% lower in 2022 compared to 

2021. The trend for the period 1990-2022 shows a stabilization since 2011 with the 

exception of 2020 where emissions decreased as a result of production stoppages, partly 

caused by the covid-19 pandemic. Emissions decresed by 7% compared to 1990. 

Emissions from product use were twice as high in 2022 compared to 1990, although they 

show a decreasing trend since 2004. 

 

In 2022, the total greenhouse gas emissions from the agricultural sector (CRT 3) were 

about 6.5 million tonnes of CO2-equivalents, which corresponds to 14% of the total 

greenhouse gas emissions in Sweden. Of these, about 55% were methane, 42% nitrous 

oxide and the rest CO2. Emissions from the agricultural sector have decreased by nearly 1 

million tonnes of CO2-equivalents since 1990, which means about 12% lower emissions. 

The reduction is due to several factors such as reduced number of animals (especially 

dairy cows and pigs) and decreased use of nitrogen-mineral fertilizers (until around 

2010). Between 2021 and 2022, emissions from the sector increased by about 1% 

(corresponding to about 0.06 million tons of CO2-equivalents). The increase in emissions 

between the years was a cumulative effect of several minor emission changes from 

different sources in 2022 that worked in opposite directions. The changes were largest for 

nitrous oxide from agricultural soils.  

   

In 2022, the total net removal in the sector land use, land-use change and forestry 

(LULUCF) was estimated to 41 million tonnes CO2-equivalents. During the period 1990 

until 2022, total net removals was on average slightly more than 50 million tonnes of 

CO2- equivalents. Between 2021 and 2022 the total net removals were about the same. 

The majority of the net removals are in the carbon pools living biomass and mineral soils 

and the dominating category is forest land. Forest land accounts for 69% of Sweden's 

land area. Within forest land, the total net removal has varied during the period from 1990 

to 2022 and has been on averaged 50 million tonnes of CO2-equivalents. During the last 

ten years the net removal in living biomass for forest land has decreased from about 37 

million tonnes of CO2-eq to about 17 million tonnes of CO2-equivalents in 2021. The 

total net removal in harvested wood products has increased slightly during the last ten 

years and is now slightly higher than 8 million tonnes of CO2- equivalents. The highest 

net emissions are from organic soils on all land categories and in 2022 the net emissions 

were slightly higher than 9 million tonnes of CO2- equivalents. Cropland, Grassland, 

Settlement and Wetlands all constituted net emissions in 2022. The emissions at 

croplands show a decreasing trend.  

 

Emissions from the waste sector (CRT 5) have decreased by about 77% compared to 

1990. In 2022, total emissions from the waste sector were just over 0.9 million tonnes of 

carbon dioxide equivalents, which corresponds to approximately 2% of total greenhouse 

gas emissions. From 2021 to 2022, emissions have been reduced by 5% due to continued 

reduced emissions from landfills. Emissions from the waste sector are dominated by 

methane gas from waste landfills. Methane emissions account for 66% of emissions. A 

ban has been introduced on landfills 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 energy sector and not to the waste sector.  
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The sources used for activity data and/or emission data in the inventory for different 

sectors are presented in Table ES.3. Emission statistics are taken directly from these data 

sources or calculated based on activity data. 

 

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

CRT Sector Main source for activity/emission data 

1 Energy 

-Stationary combustion 

-Transport 

 

Statistical survey on energy consumption  

Transport authorities 

2 Industrial processes and 

product use 

Environmental reports 

Direct contact with companies 

CO2 Data from the European trading scheme (ETS) 

National data from the Products register at the Swedish 

Chemicals Agency and the SPIN2 database,  

National statistics, and 

National experts  

 

3 Agriculture Official statistical reports  

Organisations and researchers 

4 Land Use, Land Use 

Change and Forestry 

Swedish University of Agricultural Sciences  

Swedish Forest Agency  

5 Waste Swedish Association of Waste Management  

The Swedish Forest Industries Federation 

Statistics Sweden 

Swedish Environmental Protection Agency 

Environmental reports 

 

 

 

 

 

 

 

  

 
2
 Substances in Preparations in Nordic Countries 
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ES 4. Overview of Emission Estimates and 
Trends of Indirect GHGs and SO2 

 

Indirect greenhouse gases (NOX, NMVOC, CO and SO2) are not included in the national 

total emissions but reported separately. They are shown in Table ES.4.  

 

Table ES.4. Emissions of indirect greenhouse gases and SO2 (kt). 

Gas Unit 1990 1995 2000 2005 2010 2015 2020 2021 2022 
 

NOX kt  291  259  224  195  170  148  117  115  112 
 

NMVOC kt  367  278  222  204  177  157  138  134  132 
 

SO2 kt  103  71  44  34  28  17  15  16  15 
 

CO kt 1 096 937 644 494 407 334 287 282 277 
 

 

Emissions of nitrogen oxides (NOX) were about 112 kt in 2022. The energy sector 

accounted for 76% of the total emissions, while the industrial processes and product use 

sector and the agricultural sector accounted for about 12% each. The emissions in 2022 

were about 62% lower compared to 1990 and nearly 3% lower than in 2021. This 

reduction is mainly due to restrictions of the EU road vehicle emission regulation 

standards. The increased use of district heating and the ñNOX chargeò introduced in the 

early 1990s have also contributed to the reduction in emissions of NOX. 

 

A total of about 132 kt of non-methane volatile organic compounds (NMVOCs) were 

emitted in 2022. About 45% of the emissions derived from the industrial processes and 

product use sector. The energy sector and the agricultural sector contributed with 33% 

and 22%, respectively. Since 1990, NMVOC emissions have decreased by 64%. 

Emissions in 2022 are about 1.2% lower compared to 2021. The largest reduction comes 

from the transport sector, in which emissions decreased by 92% compared to 1990 and by 

1% compared to 2021. Emissions in the product use sector have been reduced by 42% 

since 1990. The main reason for the reduction is the introduction of stricter emission 

standards in the EU regulation for road vehicles and lower NMVOC emissions from 

solvents.  

 

The aggregated emissions of carbon monoxide (CO) have decreased by 75% since 1990 

and were around 277 kt in 2022. Emissions in 2022 were 2% lower than in 2021. About 

90% of CO emissions came from the energy sector, of which 27% came from the 

transport sector and 55% from small-scale combustion in residential heating, premises 

and in the agricultural sector. The rest of the emissions derived from metal industry (5%) 

and pulp and paper industry (6%). Emissions of CO have decreased substantially over the 

years due to new fuel-driven vehicles sold in Sweden that are equipped with catalytic 

converters that convert CO and unburned hydrocarbons to CO2 and water vapor. 

 

Sulphur dioxide emissions (SO2) were about 15 kt in 2022 and have decreased by 86% 

since 1990. Between 2021 and 2022 emission decreased by about 5%. More than half of 

SO2 emissions (54%) are derived from the industrial processes and product use sector, 

mainly from metal production and the pulp industry. The energy sector was responsible 
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for 46% of emissions in 2022, in which electricity and district heating production and 

manufacturing industries and construction were the main contributors. The reduction of 

emissions since 1990 is mainly due to a transition to lower sulphur fuels, as well as tax on 

sulphur in fossils fuels introduced in 1991. 
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PART 1: ANNUAL INVENTORY 
SUBMISSION 2024 
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1 Introduction 
According to Articles 4 and 12 of the United Nations Framework Convention on Climate 

Change (UNFCCC), Annex I Parties are required to annually submit national inventories 

of anthropogenic emissions by sources and removals by sinks of all greenhouse gases not 

controlled by the Montreal Protocol. The inventory submitted to the UNFCCC, through 

the secretariat, shall include emissions and removals in the Common Reporting Tables 

(CRT) and a National Inventory Report (NIR). The submission is prepared in accordance 

with the reporting guidelines 24/CP.19 under the UNFCCC. 

 

This report constitutes Swedenôs NIR for submission 2024.3 The report contains 

information on Swedenôs inventories for all years from 1990 to 2022, including 

descriptions of methods, data sources, uncertainties, quality assurance and quality 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 year to the year of the 

current annual inventory submission. 

 

This section presents background information on climate change, the Swedish national 

targets and a greenhouse gas (GHG) inventory. It also contains a description of 

institutional arrangements for the 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 control (OA/QC) work, the general uncertainties in the inventory and 

on the completeness of inventoried emissions. 

  

 
3
 After the in-country review of Swedenôs GHG inventory and BTR, conducted between March 24ï28 in 2025, 

the CRT-tables were resubmitted in conjunction with the NID. The re-submission was conducted because the 

version of the CRT-reporter used at the time of reporting in December 2024 contained a technical bug that 

generated incorrect total sums in the summary tables of the CRT tables for the years 2013ï2022. The 

technical issue, related to the use of the notation key óCô in the current CRT reporter, still persists following the 

February 2025 release of the CRT reporterðhowever, only for the year 2022. As a consequence, the reported 

total emissions for 2022 in the CRT-tables are underestimated by 1,013.72 kt COϜ-eq. All other years now 

show correct total emissions in the re-submission in the summary tables of the CRT-tables. Correct total 

figures are provided in the NID for all years.  
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1.1 Background Information 

 Climate change 

Some of the gases in the earthôs atmosphere have an ability to absorb infrared radiation 

(heat). They do not prevent sunlight reaching the earthôs surface and 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. 

 

Greenhouse 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 sums up 

the cause of the climate change we have witnessed over the last 50 years by stating that it 

is impossible to explain the change other 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 quantities 

now than in pre-industrial times. These gases include nitrous oxide and methane. Ground-

level ozone also contributes to the greenhouse effect. The amount of ozone forming in the 

lower atmosphere has increased as a result of emissions of nitrogen oxides, hydrocarbons 

and carbon monoxide. 

 

Entirely new, man-made greenhouse gases that are entering the atmosphere cause further 

intensification of the greenhouse effect. These include, 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 greenhouse gases occur at very low 

concentrations. Per molecule, however, these substances are much more effective as 

greenhouse gases than carbon dioxide, which means that they also make a considerable 

contribution to the greenhouse effect. Furthermore, some of the 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 by the humankind. 

 

Following the scientific 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 political agenda. 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 Nations started negotiations to create a framework convention on climate 

change (UNFCCC), which came into force in 1994. Currently, 197 Parties (including the 

EU as one party) have ratified the UNFCCC. The long-term 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. After the UNFCCC came into force, the 

framework convention has developed and every year a Conference of the Parties (COP) is 

held. The most important addition to the convention to date, the Paris agreement, was 
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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 limiting global warming to well below 2 

degrees and 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 

in1997 in Kyoto, Japan. The Kyoto Protocol involved binding obligations for the Annex I 

countries (including all EU Member States and other industrialized countries). In autumn 

2020 the second commitment period of the Kyoto Protocol came into force just before the 

last year of the commitment period  (2013 ï 2020) ended. During 2023 the compliance of 

the second commitment period will take place. 

 Greenhouse gas inventories 

The inventory covers anthropogenic emissions of direct greenhouse gases CO2, CH4, 

N2O, HFCs, PFCs, SF6, NF3 and indirect greenhouse gases NOX, CO, NMVOC and SO2. 

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 ways. Indirect 

greenhouse gas emissions are not included in the total. Ozone (O3) is also a greenhouse 

gas, but it is not necessary to report on O3 separately since it is formed by the chemical 

reactions of nitrogen oxides, hydrocarbons and/or carbon monoxide. The estimated 

emissions and removals of greenhouse gases are calculated according to the UNFCCC 

reporting guidelines (decision 24/CP.19).  

 

Emissions of the direct greenhouse gases CO2, N2O, CH4, HFCs, PFCs, SF6 and NF3 are 

calculated as CO2-eq. and aggregated to a national total. Emissions of the indirect 

greenhouse gases NOX, CO, NMVOC and SO2 are reported, but not included in the total. 

 

When a method used to estimate emissions or removals is improved, a need to recalculate 

the whole time series arises in order to maintain consistency. This means that already 

reported data can be revised in subsequent submissions. 

 

 2022 Nord Stream gas leaks in the Swedish exclusive economic 
zone (EEZ) 

1.1.3.1 BACKGROUND  

On September 26, 2022, leaks were discovered in the Nord Stream gas pipelines in the 

Baltic Sea.4 The natural gas pipeline system consists of two parallel pipelines that cross 

the Baltic Sea. The emissions from the gas leaks occurred in international waters, 

partially covered by Swedenôs Exclusive Economic Zone (EEZ), outside the Swedish 

territorial sea. Neither of the pipelines enter Swedish national territory.  

 

At the time of the leakages, none of the gas pipelines were operational, yet the pipelines 

were filled with natural gas, leading to the release of the gas into the atmosphere, partially 

within the Swedish EEZ. The Swedish Environmental Protection Agency (SWEPA) has 

conducted a legal assessment concerning whether the emissions should be included in the 

Swedish national inventory of greenhouse gas emissions or not. This assessment is 

summarized below.  

 
4
 Estimates of the emissions indicate that a total of 5.8 Mt COϜ-eq were released into the atmosphere due to the 

gas leaks in the Swedish Exclusive Economic Zone (EEZ). 
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1.1.3.2 SUMMARY OF THE LEGAL ASSESSMENT  

According to IPCC 2006 Guidelines for National Greenhouse Gas Inventories (IPCC 

guidelines), national inventories include greenhouse gas emissions and removals taking 

place within national territory and offshore areas over which the country has jurisdiction.5  

 

Jurisdiction in relation to maritime areas is regulated in the United Nations Convention 

on the Law of the Sea (UNCLOS). Sweden is party to UNCLOS, and it follows that the 

IPCC guidelines must be interpreted in accordance with UNCLOS. Therefore, in the 

assessment of whether the emissions from Nord Stream 1 and Nord Stream 2 should be 

considered to have taken place within national territory or an offshore area over which 

Sweden has jurisdiction, the starting point is the provisions in UNCLOS. 

 

Under international law, as reflected in UNCLOS, the sovereignty of a coastal State 

extends, beyond its land territory and internal waters, to the territorial sea (article 2). This 

is how ñnational territoryò as referred to in the IPCC guidelines needs to be understood. 

 

The EEZ is an area beyond and adjacent to the territorial sea, subject to a specific legal 

regime under international law (article 55). It is not subject to the sovereignty of any State 

and thus not part of ñnational territoryò (article 2 e contrario). 

 

In the EEZ, the coastal State has jurisdiction in some respects but not in others, 

colloquially referred to as ñfunctional jurisdictionò (as opposed to ñspatial jurisdictionò). 

The coastal State has jurisdiction as provided for in the relevant provisions of UNCLOS 

with regard to artificial islands, installations and structures; marine scientific research; 

and the protection and preservation of the marine environment (article 56). 

 

The European Court of Justice6 has also underlined the "merely functional" and "limited" 

sovereignty of a Member State in its EEZ in for example Case C-111/05 paragraph 59 

and Case C-347/10 paragraph 35.  

 

Even though the IPCC guidelines refers to ñoffshore areasò, the guidelines must be 

understood according to the functional jurisdiction in the EEZ as regulated in UNCLOS. 

The EEZ is thus not an ñoffshore area over which the country has jurisdictionò, as 

referred to in the IPCC 2006 guidelines.   

 

As stated above, the coastal State has jurisdiction in the EEZ only as provided for in 

UNCLOS (article 55). There is no provision establishing jurisdiction of the coastal State 

over pipelines in the EEZ or the seabed area on which the pipeline rests. 

 
5
 Chapter 1.1 Volume 1, 2006 IPCC Guidelines. 

6
 Judgment of 29 March 2007, Case C-111/05, Aktiebolaget NN v. Skatteverket, EU:C:2007:195, at paragraph 

59. For an explicit confirmation by the ECJ of "the functional and limited sovereignty" of the Member State 

over its continental shelf, see Judgment of 17 January 2012 , A. Salemink v Raad van bestuur van het 

Uitvoeringsinstituut werknemersverzekeringen, Case C-347/10, EU:C:2012:17, paragraph 35, with explicit 

reference to C-111/05, Aktiebolaget, paragraph 59 
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The continental shelf regime in Part VI governs largely the same geographical area of 

seabed as the EEZ. According to article 79 of UNCLOS, a coastal state cannot deny the 

laying down of pipelines on the continental shelf by other states. The article also sets out 

the extent to which the coastal State can regulate such activity: it may take reasonable 

measures for the exploitation of natural resources and for the prevention of pollution from 

pipelines and must consent to the delineation of the course of the pipelines. Additionally, 

the delineation of the course for the laying of such pipelines on the continental shelf is 

subject to the consent of the coastal State.  

 

Given the legal framework of UNCLOS as described above, Sweden has no jurisdiction 

over Nord Stream 1 and Nord Stream 2.  

 

Neither do other relevant provisions in the IPCC guidelines state that the emissions from 

Nord Stream 1 and Nord Stream 2 should be included in the Swedish inventory of 

greenhouse gas emissions since neither the pipelines, nor the facilities connected there to, 

has its national territory in Sweden (provision concerning fugitive emissions from 

pipelines in Section 8.2.1 of Volume 1, see also Section 1.2 of Volume 2 [Energy]).  

 

 National emission targets 

1.1.4.1 THE SWEDISH TARGET FOR 2045 

In June 2017, the Riksdag adopted a proposal on a climate policy framework (Govt. Bill 

2016/17:146) for Sweden which will give Sweden an ambitious, long-term and stable 

climate policy. The climate policy framework consists of a climate act, new climate 

targets (Figure 1.1) and a climate policy council. For more information about the climate 

policy framework, see Swedenôs Seventh National Communication on Climate Change. 

 

Figure 1.1. Swedenôs national targets and historical emission up to 2022. 
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Targets 

¶ By 2045, Sweden is to have no net emissions 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.  

¶ Emissions in Sweden outside of the EU ETS should, 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 supplementary measures. 

¶ Emissions from domestic transport are to be reduced by at least 70% by 2030 

compared to 2010. Domestic aviation7 is not included in the goal since this 

subsector is included in the EU ETS. 

Supplementary measures may count towards achieving these goals. Supplementary 

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

investments in other countries countries in accordance with article 6 in the Paris 

agreement and negative emissions (for example bio-CCS). International accounting 

guidelines will be followed in order to account for these measures. 

1.1.4.2 EFFORT SHARING DECISION: EU MEMBER STATES EMISSION TARGETS 

The EU has decided on climate targets that apply to the entire Union. All countries that 

are part of the EU must participate and contribute to meet the climate goals and the EU's 

contribution to the Paris Agreement. The EU's overall climate goal is to be climate 

neutral by 2050 at the latest. In 2030, the EU's net emissions must be at least 55 percent 

lower than they were in 1990.  

 

The Effort Sharing Regulation (ESR) establishes binding annual greenhouse gas emission 

targets for Member States for the period 2021ï2030. These targets concern emissions 

from sectors not included in the EU Emissions Trading System (EU ETS) such as 

transport, buildings, agriculture and waste. In order to reach the 55 percent target, 

emissions in the ESR sector must be reduced by 40 percent compared to 2005. This target 

has been distributed among the member countries based on the countries' GDP/capita 

level. According to the distribution, Sweden will reduce the greenhouse gas emissions by 

50 percent by 2030 compared to 2005. 

 

  

 
7
 The emissions only includes CO2. 
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1.2 Institutional arrangements 
Under Article 5 of the Kyoto Protocol each party in Annex 1 had to introduce a national 

system for estimating anthropogenic emissions by sources and removals by sinks of all 

greenhouse gases not controlled by the Montreal Protocol by 1 January 2007. The 

Swedish National system for the GHG inventory was established in 2006 in accordance 

with 19/CMP.1, 20/CP.7 and decision 280/2004/EC. The national system has to ensure 

the function of all the institutional, legal and procedural arrangements required to 

calculate emissions and removals of greenhouse gases. In 2013, EU decision No. 

280/2004/EC was replaced by the Monitoring Mechanism Regulation 525/2013/EC. The 

Monitoring Mechanism Regulation has the same demands for national systems as the 

Monitoring Mechanism decision. The Monitoring Mechanism Regulation was replaced in 

2018 by the Governance regulation (2018/1999/EG) and from 2023 the new rules applies 

to the greenhousegas inventory. The system is also relevant for the National inventory 

arrangements decided on in 24/CP.19 and also for the Paris agreement in accordance with 

18/CMA.1. 

 

The Swedish national system came into force on 1 January 2006 and its aim is to ensure 

that climate reporting to the secretariat of the Convention (UNFCCC) and the European 

Commission complies with specified requirements. This means, among other things, 

 

¶ estimating and reporting anthropogenic GHG emissions and removals in 

accordance with the Kyoto Protocol, 

¶ assisting Sweden in meeting its commitments under the Kyoto Protocol, 

¶ facilitating the review of submitted information, 

¶ ensuring and improving the quality of the Swedish inventory and 

¶ guaranteeing that submitted data is officially approved. 

The national system ensures annual preparation and reporting of the national inventory 

and of supplementary information in a timely manner and that the inventory fulfils all 

quality criteria, i.e. is transparent, accurate, consistent, comparable and complete. The 

national system has now been updated to fulfil the requirements under the Paris 

agreement and under EU law. 

 

 Legal arrangements 

The legal basis for Swedenôs national system is provided by the Ordinance on Climate 

Reporting (2014:1434), which describes the roles and responsibilities of the relevant 

government agencies in this area. The ordinance ensures that sufficient capacity is 

available for reporting. The previous ordinance concerning climate reporting (2005:626) 

was updated and expanded to fulfil the reporting requirements under the second 

commitment period under the Kyoto Protocol and the EU Monitoring Mechanism 

Regulation 525/2013/EC. The ordinance has been updated again and now to fullfill the 

requirements under the Paris agreement and under EU law, the Governance regulation 

(2018/1999). It also includes other improvements needed on the national level. The new 

ordinance came into force in 2021, superseding the previous ordinance. 
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Supplemental to the new ordinance, formal agreements between the Swedish 

Environmental Protection Agency and other national agencies have been signed, listing in 

detail what is required regarding content and timetable from each responsible agency. 

 

Sweden also has legislation indirectly supporting climate reporting efforts by providing a 

basis for estimating greenhouse gas emissions and removals.  

 

Environmental reports are submitted under the Environmental Code (SFS 1998:808), and 

the Official Statistics Act (SFS 2001:99) imposes an obligation for large industries to 

submit annual data. In addition, government agencies in Sweden must comply by the 

Information and Secrecy Act (SFS 2009:400).  

 

The General Statistics Act (SFS 2001: 99) and the associated Ordinance (2001:100) 

Concerning Official Statistics impose an obligation on companies and other organizations 

to submit annual data. The data then serve as a basis for estimating greenhouse gas 

emissions and removals in several sectors. 

 

According to Directive 2003/87/EC and national Act (2004:1199) on emission trading, 

emission data for plants included in the emission trading system should be reported 

annually. These data are used as a supplementary source within this greenhouse gas 

inventory. 

 Institutional arrangements 

Preparing the annual inventory and other reports is done in collaboration between the 

Ministry of Climate and Enterprise, the Swedish Environmental Protection Agency and 

other government agencies and consultants. Sections 10-27 of the Ordinance on Climate 

Reporting (2014:1434) describe the tasks of the government agencies in the context of the 

yearly inventory and reporting activity. The illustration in Figure 1.2 and Table 1.1 and 

the associated text below describe in broad terms which organizations are involved in the 

work of compiling documentation for the yearly inventory report and for other reporting 

to the European Commission and the UNFCCC. Depending on the role of the government 

agencies in climate-reporting activity, this responsibility may range for example from 

supplying data and producing emission factors/calorific values to carrying out 

calculations to estimate emissions. Agencies that have a responsibility to participate in 

the national peer review are indicated by red text in Figure 1.2. Agencies that was added 

to formally participate from submission 2015 and onwards are indicated in italics. In 

addition to what is described in the Ordinance, the Swedish Environmental Protection 

Agency (Swedish EPA) engages the SMED consortium as consultants to conduct the 

greenhouse gas inventory. 
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Figure 1.2. The Swedish national system on climate reporting. 

 

 

To be able to report according to decision 24/CP.19 and IPCC methodology guidelines 

from 2006 and in accordance with 525/2013/EC the national system has been enlarged by 

three governmental agencies; the Medical Products Agency, the Swedish Civil 

Contingencies Agency and the Geological Survey of Sweden. 

 

1.2.2.1 SINGLE NATIONAL ENTITY 

The Swedish Ministry of Climate and Enterprise is the single national entity and has 

overall responsibility for the inventory. 

Postal address   SE 103 33 Stockholm, Sweden 

telephone   +46 8 405 10 00 

 

UNFCCC focal point: 

Mr. Mattias.Frumerie@gov.se 

M.climate@regeringskansliet.se 

 

Responsible for reporting to EU and UN: 

Mrs. Sigrid Persson 

sigrid.persson@gov.se 

M.climate@regeringskansliet.se 

1.2.2.2 SWEDISH EPA RESPONSIBILITIES 

The Swedish EPA is responsible for co-ordinating the activities for producing the 

inventory, maintaining the national system and also for the final quality control and 

quality assurance of the inventory. 

 

The Swedish EPA sends the inventory to Swedish Ministry of Climate and Enterprise and 

ï on behalf of the Swedish Ministry of Climate and Enterprise ï submits the inventory to 

the EU and to the UNFCCC. The Swedish EPA is also responsible for making the 

mailto:M.climate@regeringskansliet.se
mailto:M.climate@regeringskansliet.se
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greenhouse gas inventory available to the public. The National inventory focal point at 

the Swedish EPA is Mr. Joel Bengtsson. 

1.2.2.3 AGENCIES RESPONSIBILITIES 

Agencies responsibilities according to Ordinance on Climate Reporting (2014:1434) are 

described in Table 1.1 below. 

 

Table 1.1. Agencies responsibilities according to Ordinance on Climate Reporting 
(2014:1434). Only the Agencies involved in the GHG inventory are included.  

Sector Data and documentation provided by Peer review conducted by 

Energy Swedish Energy Agency, the Swedish 

Transport Administration, the Swedish 
Transport Agency, Transport Analysis, the 

Swedish Armed Forces. 

Swedish Energy Agency (energy sector 

excluding transports) 

Transport Analysis (transports) 

Industrial 

Processes 

and Product 
Use 

Swedish Chemicals Agency, Medical 

Products Agency.  
The Swedish EPA (CO2, CH4 and N2O) 

Swedish Chemicals Agency  

Agriculture Swedish Board of Agriculture, Statistics 

Sweden (SCB). 

The Swedish Board of Agriculture 

Land Use, 

Land-Use 

Change And 
Forestry 
Sector 

Swedish University of Agricultural Sciences 

(SLU), Statistics Sweden (SCB), the Swedish 

Forest Agency, the Swedish Meteorological 
and Hydrological Institute (SMHI), the 
Swedish Board of Agriculture, Swedish Civil 

Contingencies Agency (MSB), the Geological 
Survey of Sweden (SGU), the Swedish EPA. 

Swedish Forest Agency 

The Swedish Board of Agriculture 
(agriculture related parts) 

Waste The Swedish EPA The Swedish EPA ï another unit, not the 

one responsible for data. 

 

The Swedish Energy Agency also assists the Swedish EPA by providing information 

regarding flexible mechanisms and the national register.  

1.2.2.4 THE SMED CONSORTIUM 

The Swedish EPA engages consultants with documented expert skills to conduct the 

inventory in the area of climate change. During the spring of 2005, the Swedish EPA 

completed a negotiated procurement of services under the terms of the Public 

Procurement Act. After the procurement had been completed, a framework contract was 

signed with the consortium Swedish Environmental Emissions Data (SMED)8, consisting 

of the Swedish Meteorological and Hydrological Institute (SMHI), Statistics Sweden 

(SCB), the Swedish University of Agricultural Sciences (SLU) and the Swedish 

Environmental Research Institute (IVL). The contract between the Swedish EPA and 

SMED did run during nine years and covered the whole first commitment period under 

the Kyoto Protocol. 

 

After a procurement in 2022 the contract with the consortium SMED was renewed for the 

period (2023 ï 2030). The structure of the consortium is the same as the previous period 

with agency agreements for the national agencies (SMHI, SCB and SLU) and a 

 
8
 http://www.smed.se/ 
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negotiated procurement of services under the terms of the Public Procurement Act for the 

Swedish Environmental Research Institute (IVL). 

 

SMED receives data and documentation from responsible authorities as described above 

(see Table 1.1) and produces the data and documentation in the Swedish inventory except 

for some parts of the introduction, the trend section in the NIR (Swedish EPA) and the 

supplementary information under KP about the Registry and the KP flexible mechanisms 

(Swedish Energy Agency). 

 

The regular inventory work is organized as a project involving all SMED organizations. 

The project is run by a project management team with one person from each organization. 

Statistics Sweden is main responsible for the energy sector, the agricultural sector and 

parts of the waste sector, but is also involved in industrial processes since these are 

closely connected to the energy sector. The Swedish University of Agricultural Sciences 

is responsible for the LULUCF sector. The Swedish Environmental Research Institute is 

main responsible for the industrial process and product use sector and also parts of the 

waste sector and energy sector. The Swedish Meteorological and Hydrological Institute is 

main responsible for production of gridded emission data. In addition to the ordinary 

inventory, SMED also conducts development projects necessary for improving the 

inventory on behalf of the Swedish EPA. 
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1.3 Inventory planning, preparation and 
management 

The present Swedish greenhouse gas inventory was compiled according to the 

recommendations for inventories set out in the UNFCCC reporting guidelines according 

to decision 24/CP.19, decision 6/CMP.9, the 2006 IPCC Guidelines for National 

Greenhouse Gas Inventories, 2013 Supplement to the 2006 IPCC Guidelines for National 

Greenhouse Gas Inventories: Wetlands 2013 Revised Supplementary Methods and Good 

Practice Guidance Arising from the Kyoto Protocol. 

 

It should be noted that the greenhouse gas inventory is integrated with the inventory of air 

pollutants for reporting to the UNECE (CLRTAP). This assures effective use of resources 

and consistency between the reporting to the UNFCCC and to the CLRTAP. 

 Quality system 

The Swedish greenhouse gas inventory is compiled in accordance with the 

methodological guidelines drawn up by the Intergovernmental Panel on Climate Change 

(IPCC) and the UNFCCC reporting guidelines. The national system is designed to ensure 

the quality of the inventory, i.e. to ensure its transparency, consistency, comparability, 

completeness and accuracy. The Swedish quality system is based on the structure 

described in UNFCCC decision 20/CP.7 and applies a PDCA (planïdoïcheckïact) 

approach, illustrated in Figure 1.3. This is an adopted model for how systematic quality 

and environmental management activity is to be undertaken according to international 

standards to ensure that quality is maintained and developed. 

 

 
 

Figure 1.3. Structure of the quality system. 

 

The quality system includes several procedures such as training of staff, inventory 

planning and preparation, QA/QC procedures, publication, data storage, and follow-up 

and improvements. All QA/QC procedures are documented in a QA/QC plan9. The 

QA/QC plan also includes a scheduled time frame describing the different stages of the 

 
9
 Swedish EPA, National Greenhouse Gas and Air Pollutants Inventory System in Sweden 
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inventory from its initial development to final reporting. The quality system ensures that 

the inventory is systematically planned, prepared and followed up in accordance with 

specified quality requirements so that the inventory is continuously developed and 

improved. 

 

The responsibilities of the Swedish EPA and the other government agencies for the 

quality system are described in paragraph 9 of the Ordinance on Climate Reporting 

(2014:1434). The Swedish EPA and other government agencies which take part in the 

climate-reporting work have to ensure that the methodologies applied in the reporting and 

inventories of emissions and removals attain the quality required for it to be possible for 

Swedish climate reporting to be done in the correct manner and with correct information. 

The government agencies have to have internal routines to plan, prepare, check and 

act/follow up the quality work and consult one another with the aim of developing and 

maintaining a coordinated quality system. 

 

The responsibility of SMED to maintain and develop an internal quality system is 

described in the framework contract between the Swedish EPA and the consultants. The 

SMED quality system is described in a detailed manual10. The manual is updated 

annually and lists all quality control steps that must be undertaken during inventory work 

(Tier 1 and where appropriate Tier 2). Source-specific quality assurance procedures for 

Tier 2 and Tier 3 methodologies are described in the QC checklists (appendix 5 to the 

manual) and in the work documentation (appendix 4). It also includes descriptions of 

roles and responsibilities, of databases and models, work manuals for each CRT category 

and documented procedures for uncertainty and key source analyses, as well as 

procedures for handling and responding to UNFCCC´s review of the Swedish inventory. 

It also handles follow-up and improvement by procedures of non-conformity reporting 

and collection of improvement needs from all stages of the annual inventory cycle. This 

results in a planning document, which is used as a basis for planning and selecting further 

actions to improve the inventory. Figure 1.4 below shows a process description of the 

annual Swedish inventory. 

 

 
10

 Manual for SMED:s Quality System in the Swedish Air Emission Inventories, available at www.smed.se 
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Figure 1.4. Overview of the Swedish GHG inventory planning, preparation and management. 
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 Training, awareness and skills 

To meet the quality criteria set out in the UNFCCC and IPCC guidelines, experts from 

different government agencies are participating in the inventory according to the 

Ordinance on Climate Reporting (2014:1434). By involving these agencies, it is ensured 

that the best expertise available in the country is involved. Skills of the part of SMED 

(consultants) are ensured in accordance with the requirements laid down in the 

framework contract between the Swedish EPA and the consultants. The levels of 

consultantôs skills are continuously reviewed. There are about 20 active emission 

inventory experts in SMED involved in the preparation of the 2022 submission. In 

addition, SMED comprises several national experts and senior researchers involved in 

specific development projects. 

 

Sweden actively takes part in the UNFCCC annual review process of greenhouse gas 

inventories. SMED has a few lead reviewers and at least one expert reviewer for each 

sector (Energy, Indusustrail Processes and Product Use, Agriculture, LULUCF, and 

Waste). Experience gained from participation in the UNFCCC reviews feeds into the 

process of improving the Swedish greenhouse gas inventory and helps to keep up-to-date 

when changes are made to relevant UNFCCC and IPCC guidelines. 

 Inventory planning (PLAN) 

Planning of the inventory for the submission in year x starts in the fall of year x-2 when 

the Swedish EPA gets the preliminary budget for year x-1. General priorities for the 

inventory are decided by the Swedish EPA based on 

 

¶ recommendations from international review not yet implemented in the inventory 

¶ recommendations from national peer review not yet implemented in the inventory 

¶ key category analysis (focus on major sources/sinks) 

¶ uncertainty analysis (focus on sources/sinks that contributes significantly to the 

uncertainty of the inventory) 

¶ ideas from SMED and the Swedish EPA on how to improve quality and 

effectiveness of the inventory 

¶ new international and national requirements, decisions and guidelines 

 

Based on the priorities and on detailed information in the updated list on suggestions for 

improvements, SMED compiles a gross list of development projects for the coming years. 

The gross list of development projects is discussed between SMED and the Swedish 

EPA. During December - February the Swedish EPA decides on which projects should be 

prioritized and performed. The final prioritization is made in December-February. 

 

In January-June (approximately) SMED is working with development projects. Reports 

on the results and recommendations for implementation in the inventory are delivered to 

the Swedish EPA who then decides how these new methods/activity data/emission factors 

should be implemented in the inventory. In order to be able to implement results in the 

current inventory with sufficient QA/QC, the Swedish EPA has to decide on 

implementation in June. 

 

From time to time, there is a need to change data provided by responsible authorities as 

discussed above. When relevant, the Swedish EPA contacts responsible authorities and 

discusses the needs for updates. 
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 Inventory preparation (DO) 

SMED collects data and information (as set out in Ordinance on Climate Reporting 

(2014:1434)) for the greenhouse gas emissions and removals calculations from various 

government agencies, organizations and companies over the period from April to August. 

The calculations are performed in models, statistics programs and calculation programs in 

April to September. Over the period from September to October, the material is put 

together in a reporting format. A short description of data collection and processing for 

each sector is provided below. See sections 3-8 for a detailed description. Preparation of 

the inventory is documented in detailed work documentation, which serves as instructions 

for inventory compilers to ensure quality and consistency, and also serves as information 

in the national review process. 

1.3.4.1 ENERGY- STATIONARY COMBUSTION 

Energy industries: Data from Quarterly fuel statistics (KvBr), a total survey conducted 

by Statistics Sweden at plant level and by fuel type. For some petroleum refining plants, 

data from the European Union Emission Trading Scheme (ETS) is used. 

 

Manufacturing industries: Data mainly from the Quarterly fuel statistics (KvBr), a 

sample survey conducted by Statistics Sweden. In some cases data from the Energy use in 

the manufacturing industry (ISEN) or ETS is used as a complement. All data is at plant 

level and by fuel type. For some petrochemical plants and cement industry plants, data 

from the European Union Emission Trading Scheme (ETS) is used. 

 

Other sectors: Data from official statistical reports prepared by Statistics Sweden at 

national level and by fuel type.  

 

Activity data is multiplied by thermal values, mainly from Statistics Sweden and Swedish 

Energy Agency, and emission factors provided by the Swedish EPA 

 

1.3.4.2 ENERGY- MOBILE COMBUSTION 

Data on fuel consumption at national level and by fuel type is collected from Statistics 

Sweden and used in combination with emissions data and fuel data from the Swedish 

Transport Administration, the Swedish Transport Agency and the Swedish Military. 

Activity data is multiplied by thermal values, mainly provided by Statistics Sweden, and 

emission factors provided by the responsible authorities. 

1.3.4.3 ENERGY ï FUGITIVE EMISSIONS 

For flaring, hydrogen production, and burning of make-up coke at refineries, activity data 

and CO2 emissions from ETS are used for 2005 and later. For earlier years, national 

statistics and implied emission factor for CO2 are used. For non-CO2 emissions, emissions 

from environmental reports (if available) or regular emission factors for stationary 

combustion are used. 

 

Fugitive emissions from refineries and from storage of petroleum products at storage 

depots are mainly compiled from the facilities' environmental reports. Estimates of 

fugitive emissions from gasoline stations are calculated from fuel data provided by the 

Swedish Transport Administration. 
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Transmission and distribution losses of natural gas, natural gas and gasworks gas are 

estimated using national methods and data from environmental reports and directly from 

the companies. Emissions from venting and flaring of natural gas are mainly estimated 

using information from companies. 

1.3.4.4 INDUSTRIAL PROCESSES AND PRODUCT USE 

Greenhouse gas emissions from industrial processes and product use are based on 

information from various data sources. 

 

The reported data for industrial processes is mainly based on information from plant-

specific environmental reports, and from 2005 onwards, data from the EU ETS. For some 

minor plants, and when plant-specific environmental reports are not available, a 

combination of data sources are used to make approximate estimates; production 

statistics, national statistics and implied emission factors (IEFs) based on similar 

industries. Default IPCC methods and emission factors are used to some extent where 

national methods are not available.  

 

Data used for estimating emissions from solvent and other product use are based on 

national activity data obtained from the Products Register kept by the Swedish Chemicals 

Agency and nationally derived emission factors. 

 

Emissions of fluorinated greenhouse gases are estimated based on national import and 

export statistics from the Swedish Chemicals Agency, data from the SPIN database 

(Substances in Products in the Nordic Countries), national vehicle statistics, national 

emission factors, company-specific information, import of amounts of HFCs in products, 

and in some cases default IPCC emission factors. 

1.3.4.5 AGRICULTURE 

Data on animal numbers, crop areas, yields, sales of manure, manure management and 

stable periods are taken from official statistical reports published by the Swedish Board 

of Agriculture and Statistics Sweden. Some complementary information is collected from 

organisations and researchers, such as the Swedish Dairy Association, Swedish Poultry 

Meat Association, SLU and the Swedish Institute of Agricultural and Environmental 

Engineering. 

1.3.4.6 LAND USE, LAND USE CHANGE AND FORESTRY 

Estimates presented in the LULUCF sector are mainly based on data from the SLU and 

the Swedish EPA. The SLU provides data from the National Forest Inventory, and the 

Swedish EPA provides data from the Swedish Soil Inventory. The two inventories are 

integrated and use the same infra-structure for the field sampling. Apart from those two 

inventories, data from the Swedish Forest Agency, the Swedish Meteorological and 

Hydrological Institute (SMHI), the Swedish Board of Agriculture, Swedish Civil 

Contingencies Agency (MSB), Statistics Sweden (SCB) and the Swedish environmental 

reporting portal is used.  

1.3.4.7 WASTE 

Statistics on deposited waste quantities, methane recovery and nitrogen emissions from 

wastewater handling, are provided by the Swedish Association of Waste Management 

(Avfall Sverige, former RVF), Statistics Sweden, the Swedish Forest Industries 

Federation and the Swedish EPA. If new data on organic content in household waste or 
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other relevant research is published, such reports are also considered. Profu, an 

independent research and consultant company in the areas of energy, environment and 

waste management, provided estimates of deposited organic fractions of industrial waste 

until year 2005. 

 

Emissions reported for waste incineration are compiled from the facility's annual 

environmental reports. 

 QA/QC procedures and extensive review of GHG inventory  

The national system is arranged according to decision 24/CP.19 and 19/CMP.1 (and all 

related decisions). This means that the same legal arrangements and the same QA/QC is 

used (but enlarged to deliver according to the demands under the Kyoto Protocol as well 

as under the convention). 

1.3.5.1 QUALITY CONTROL 

Quality control is the check that is made during the inventory on different types of data, 

emission factors and calculations that have been made. The quality control takes place 

according to general requirements (Tier 1) which apply to all types of data used as 

support material for the reporting, and specific requirements for quality control (Tier 2) 

which are applied to certain types of data and/or emission sources. In this inventory, 

general Tier 1 QC measures, according to Table 6.1 in 2006 IPCC Guidelines, have been 

carried out as follows: 

 

¶ Documentation of assumptions and criteria for the selection of various 

parameters 

¶ Transcription errors in data input and references 

¶ Calculations are made correctly 

¶ Parameters, units and conversion factors are correct 

¶ Integrity of database files 

¶ Consistency in data between source categories 

¶ Correct movement of inventory data between processing steps 

¶ Uncertainties are estimated and calculated correctly 

¶ Time series consistency 

¶ Recalculations, checked and documented 

¶ Completeness check 

¶ Trend and outlier analyses 

¶ Review of internal documentation and archiving 

In addition, source specific Tier 2 QC procedures are carried out for several categories 

(Table 1.2). 
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Table 1.2. Source specific Tier 2 QC procedures carried out in the inventory. 

CRT  Action 

1.A, 1.B 

and 

parts of 
2 

Energy amounts 

and emissions of 

CO2 

Analysis of differences between the sectoral and reference approach. In 

order to check activity data and EF, several quality control projects have 

been carried out over time comparing the inventory data with information 
from environmental reports and EU ETS data. 

2.A.1 Cement production, 

process emissions 
of CO2 

Emissions are calculated both using the bottom-up and the top-down 

method, the results have been compared and differences explained. It is 
also stated that emission factors and activity data used are in accordance 
with internationally accepted methods.  

2.A.2 Lime production, 

process emissions 
of CO2 

Emissions are calculated using both the bottom-up (data from EU-ETS) 

and the top-down method (data from the Swedish Lime Assocication for 
most years and Statistics Sweden). The results have been compared and 

differences commented. 

2.B.2 N2O-emissions from 

Nitric Acid 

production 

Bottom-up production data could not be compared to official data since 

official data were not available in the statistical database. Only one 

company produces nitric acid. Calculation methods, abatement technique 
and production capacity is based on information achieved directly from 
the company. 

2.C.1 Iron and steel 

production 

Activity data are checked with fuel combustion data in order to avoid 

double counting of emissions or omissions. Activity data is also compared 
to trade statistics. IEF are compared to IPCC default values.  

2.C.3 PFC emissions 

from aluminium 
production 

Documented process information obtained directly from the company 

enable plant-specific data checks. 

2.F Product uses as 

substitutes for ODS 

Differences between country specific emission factors and default 

emission factors from IPCC Guidelines are documented. 

5A Solid waste 
disposal (CH4) 

Survey data collection methods are reviewed and data is cross-checked 
with the data for the previous years. 

5B Biological treatment 
of solid waste (CH4 
and N2O) 

Input parameters are reviewed by waste experts. 

   

 

In addition to the source specific QC procedures listed in Table 1.2, a cross-sectoral 

control tool was developed in submission 2018, aiming to allocate CO2 emissions from 

industrial plants correctly between CRT 1 and 2 and to ensure that total emissions are 

accounted for across the entire inventory, by facility. When allocating emissions to 

respective CRT codes, the IPCC guidelines have been applied as far as possible. All 

industrial facilities where both energy and process related CO2 emissions occur have been 

cross-checked between respective CRT sector.  

 

This includes refineries as well as facilities from the mineral, chemical and metal 

industry. For each of the relevant facilities, total emissions reported in the energy sector 

and IPPU are compared to both EU ETS data (if available) and environmental reporting 

provided by facilities. Quality control is therefore being conducted on a facility level. In 

case of discrepancies, they are easily identified and further investigated regarding 

potential gaps or double counting. The tool is used on an annual basis. 

 

When inventory data are compiled by SMED, detailed diagrams of trends are produced, 

together with tables showing the detailed data and a comparison with last years 

submission. A review and QA/QC of trends and recalculations is then performed 

sectorwise by sector experts at the Swedish Environmental Protecion Agency and from 

SMED, at meetings where questions and explanations of data, trends and recalculations 
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are discussed. The review meetings are documented, including if any revisions to the data 

are needed.  

 

When reviewed and final data from the database have been imported into the CRT tables, 

SMED:s inventory staff responsible for the reporting database checks that the tables are 

correct. 

 

The NIR is reviewed by the SMED coordinator before delivery to the Swedish EPA.  

 

Before delivery of the inventory to the Swedish EPA the SMED coordinator checks serve 

as both quality control and quality assurance in accordance with the 2006 IPCC 

guidelines. 
 

1.3.5.2 QUALITY ASSURANCE 

The Swedish QA/QC system includes several QA activities outside the SMED QA/QC 

procedures. At the final stages of completion of the inventory, the Swedish EPA performs 

a peer review for each sector.  

 

The Swedish QA/QC system also includes national peer reviews by sectorial authorities. 

The peer review is defined in the Ordinance on Climate Reporting (2014:1434) and is, for 

all sectors, conducted by a person who has not taken part in the inventory preparation. 

The Swedish EPA is responsible for coordinating the peer reviews. From the 2016 

submission, the national peer review is conducted in two steps: 

 

¶ Annual national review. The aim of the review is to check the robustness of the 

national system and to guarantee that politically independent emissions and 

removals data is reported. The review is performed by sectorial authorities prior 

to submission to meet the demands in 19/CMP.1 annex paragraph 15 (b)  

 

¶ In-depth expert peer review. Each year there will also be an in depth peer review 

of one sector or part of a sector. The choice of sector depends on the outcome of 

the results from the EU and UNFCCC reviews and if the national review has 

identified problems or other needs discovered by SMED inventory experts or 

Swedish EPA. The aim of the in-depth expert peer review is to improve the 

inventory data quality. The review is performed by sectorial authorities and other 

national and international experts in order to meet the demands in 19/CMP.1 

annex paragraph 15 (c). 

 

The annual national review is organised as a desk review. Before the desk review the 

sectorial authorities have received the NIR and the CRT data. After finalizing the review, 

the reviewers give feedback and inform the Swedish EPA if they find the inventory 

reliable and independent, if  the trends are correct and if the national system is functional. 

Any recommendations for improvements are recorded in the list of suggested 

improvements described in section 1.3.5.5.  

 

The in-depth expert peer review includes methodologies, models, activity data and 

emissions factors. The reviewers also identify areas for improvement, which consolidates 

the basis for improvements in coming submissions. Results from the national peer review 
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are documented in review reports. Recommendations from the review reports are 

collected to the list of suggested improvements described in section 1.3.5.5.  

 

Together with Denmark, Finland, Norway and Island, Sweden arranges annual expert 

meetings where GHG inventory compilers discuss common problems and needs for e.g. 

revised methods and further inventory development.  

 

The UNFCCC secretariat administers an international peer review of Swedish reporting 

after submission. Recommendations from the review reports are collected to the list of 

suggested improvements described in section 1.3.5.5 (cf Chapter 10). 

The submission will also be reviewed by the EU. Recommendations from this review will 

be handled in the same way as recommendations from the UNFCCC review and the 

national peer review. 

1.3.5.3 FINALIZATION, PUBLICATION AND SUBMISSION OF THE INVENTORY 

The results are published nationally by the Swedish Environmental Protection Agency in 

late November or early December each year. The Swedish EPA delivers the greenhouse 

gas inventory to the Ministry of Environment five working days before the preliminary 

reporting to European Commission (January 15th).  

The Swedish EPA, on behalf of the Ministry of Environment, submits the inventory to the 

European Commission on January  and March 15th and to the UNFCCC on April 15th. 

Reported data in the submission of year t relates to the series of emissions years from 

1990 up to and including year t-2, in other words emissions which took place during 2021 

are reported in early 2023. 

1.3.5.4 DATA STORAGE 

A system for handling data related to the inventory, entitled Technical Production System 

(TPS)11, has been developed and was implemented for the first time in submission 2007. 

It supports data input from text files and Microsoft Excel sheets. The system is owned 

and maintained by the Swedish EPA, and allows data to be gathered from SMED. The 

system is encrypted and approved for handling data considered confidential. For all CRT-

categories and sub-categories, time series from 1990 onwards of emission data, activity 

data, and implied emission factors where relevant, can be presented. The system allows 

for different types of data exports, e.g. to an xml-file or to MS Excel, that are used to 

produce national statistics as well as the import formats for CRT Reporter for submission 

to the EU and UNFCCC. CRT-tables are then generated using the export function in CRT 

Reporter.  

 

The Swedish EPA is responsible for archiving data and documentation on the calculations 

of each submission. This is done in the archiving system of the agency following national 

rules and regulations. 

1.3.5.5 FOLLOW-UP AND IMPROVEMENT (ACT) 

Each year, all comments received from national and international reviews that are not 

already addressed and also ideas from SMED and the Swedish EPA are compiled into a 

list for suggestions on improvements. From this list, development projects are formed 

each year as describes in section 1.3.3. All suggestions not implemented one year is kept 

on the list for next year. In Table 1.3 below implemented improvements in this 

 
11

 https://tps.naturvardsverket.se/ 
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submission due to major development projects are presented. Other corrections, emission 

estimation improvements and updates of various statistics are described under each 

source category in section 3-8 below. In addition, improvements related to transparency 

of the NIR are continuously addressed in response to questions raised by national experts 

during the national peer review, and in response to previous ERT recommendations. 

 

Table 1.3. Summary of implemented improvements in this submission due to major 
development projects. 

Sector/CRT 

category 

Implemented improvement Quality 

criteria 

(TCCCA) 

Need 

identified by  

Reference to NIR 

section 

1.A.3.b & 

Working 

machinery 

categories 

A-tractor cars are reallocated 

from mobile machinery to 

road traffic. 

Comparability, 

transparency 

National 

experts 

3.2.17.5 

3.D.a.3. Urine 

and dung 

deposited by 

grazing 

animals 

Emission factors are 

updated in accordance with 

2019 Refinement. 

Accuracy, 

transparency 

National 

experts 

5.4.1.2.9 

4.A-F.2 Re-evaluation of CSC 

factors for land use change 

categories. 

Accuracy, 

transparency 

ERT NIR. Annex 3:2 

5.B.2 Updated national emission 

factors for CH4 

Accuracy National 

experts 

7.3.1.5 

 

Each year, the Swedish EPA follows up on delivered data from responsible agencies to 

ensure correct and appropriate data for next submission. 

 

Development of TPS such as additional functions etc. is organized in a similar way as for 

the inventory: Ideas are compiled into a list, and from this list issues to be implemented 

are prioritized. 
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1.4 Brief general description of methodologies 
and data sources used 

 GHG inventory 

Emission estimates are mainly based on data from national or official Swedish statistics, 

e.g. energy statistics, European Union Emission Trading Scheme (EU ETS)12, 

environmental reports13, agricultural and forestry statistics, as well as data on production 

(e.g. cement) and consumption (e.g. fluorinated gases: F-gases) obtained directly from the 

major producers and consumers, respectively. 

 

Emission factors and thermal values used are either developed nationally or are 

internationally recommended default factors. 

 

The methodologies used for Swedenôs greenhouse gas emissions inventory are in 

accordance with the 2006 IPCC Guidelines for National Greenhouse Gas Inventories 

(2006 IPCC Guidelines)14. In some cases, the methodologies prescribed in the Revised 

1996 IPCC Guidelines for National Greenhouse Gas Inventories (IPCC Guidelines)15 and 

the IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse 

Gas Inventories (Good Practice Guidance)16, IPCC´s supplementary guidelines for 

Wetlands (WL GL17) are also used. Some parts of the methodologies are taken directly 

from the EMEP/EEA air pollutant emission inventory guidebook (formerly called the 

EMEP CORINAIR emission inventory guidebook).18  

 

For an overview of the methods used in all sectors, see Summary 3 in the CRT tables and 

in each sector section, where a detailed explanation on data sources and methodologies is 

given. 

 

The combined effect of various greenhouse gases has been calculated using global 

warming potential factors (GWP) according to decision 5/CMA.3 to the Paris Agreement 

and presented in Annex 8.4 to the NIR. These are developed by the IPCC and are used as 

a means of comparing the relative significance of various gases in terms of their 

greenhouse effect, expressed in CO2-equivalent. Decision 5/CMA.3 refers to the use of 

GWP from the Fifth Assessemnt report of the IPCC. 

 

Emission factors and thermal values for the energy sector are provided in Annex 2. 

  

 
12

 See Annex 8.1 

13
 See Annex 8.3 

14
 The 2006 IPCC Guidelines can be found at: http://www.ipcc-nggip.iges.or.jp/public/2006gl/ index.html 

15
 The IPCC Guidelines can be found at: http://www.ipcc-nggip.iges.or.jp/public/gl/invs1.htm 

16
 The Good Practice Guidance can be found at: http://www.ipcc-nggip.iges.or.jp/public/gp/english/ 

17
 The WL GL can be found at http://www.ipcc-nggip.iges.or.jp/public/wetlands/index.html 

18
 The EMEP/Corinair Guidebook can be found at: http://tfeip-secretariat.org/unece.htm 
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1.5 Brief description of key categories, 
including for UNFCCC 

 GHG inventory (including and excluding LULUCF) 

According to the 2006 IPCC Guidelines, key categories in a national inventory should be 

identified in order to prioritize the efforts in improving the quality of the inventory 

estimates. Key categories are defined as sources and/or sinks that have ña significant 

influence on a countryôs total inventory of direct greenhouse gases in terms of the 

absolute level, the trend, or the uncertainty in emissions and removalsò. The identification 

of level and trend key categories is done in two different approaches. The two approaches 

differ in the sense that approach 2 also includes information of uncertainties. According 

to the UNFCCC reporting guidelines, Annex I Parties shall identify their key categories 

for the base year and the latest reported inventory year, using approach 1, level and trend 

assessment, including and excluding LULUCF. Parties are encouraged to also use 

approach 2 and to add additional key categories to the result of approach 1. The resulting 

key categories from the two approaches are presented under each source category 

description of sections 3-7, in CRT table 7, Table 1.4 below, and in Table A1.1 ï A1.8 in 

Annex 1. In Annex 1, the methodology is discussed in detail and the corresponding 

background tables, according to the 2006 IPCC Guidelines, are presented. 

 

Table 1.4. Approach 1 and approach 2 key categories 2022 in terms of level and trend. 

IPCC Source Category 

GHG 

Including 
LULUCF 

Excluding 
LULUCF 

App. 1 App. 2 App. 1 App. 2 

1 A 1 a Public Electricity and Heat Production: Biomass N2O   L,T L,T 

1 A 1 a Public Electricity and Heat Production: Gaseous Fuels CO2   L,T  

1 A 1 a Public Electricity and Heat Production: Liquid Fuels CO2 L,T  L,T  

1 A 1 a Public Electricity and Heat Production: Peat CO2   L,T T 

1 A 1 a Public Electricity and Heat Production: Solid Fuels CO2 L,T L,T L,T L,T 

1 A 1 a Public Electricity and Heat Production:Other Fuels CO2 L,T L,T L,T L,T 

1 A 1 a Public Electricity and Heat Production:Other Fuels N2O   T T 

1 A 1 b Petroleum refining: Gaseous Fuels CO2 L,T  L,T  

1 A 1 b Petroleum refining: Liquid Fuels CO2 L,T L,T L,T L,T 

1 A 1 c Manufacture of Solid fuels and Other Energy Industries: 

Solid Fuels CO2 L,T  L,T L 

1 A 2 a Iron and Steel: Gaseous Fuels CO2 T  L,T  

1 A 2 a Iron and Steel: Liquid Fuels CO2 L,T  L L 

1 A 2 a Iron and Steel: Solid Fuels CO2 L,T  L,T L 

1 A 2 b Non-ferrous metals: Liquid Fuels CO2   L  

1 A 2 c Chemicals: Gaseous Fuels CO2   L  

1 A 2 c Chemicals: Liquid Fuels CO2 L,T  L  

1 A 2 c Chemicals: Other Fuels CO2    T 

1 A 2 c Chemicals: Solid Fuels CO2   T  

1 A 2 d Pulp, Paper and Print: Liquid Fuels CO2 L,T  L,T L,T 
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IPCC Source Category 

GHG 

Including 
LULUCF 

Excluding 
LULUCF 

App. 1 App. 2 App. 1 App. 2 

1 A 2 d Pulp, Paper and Print: Other Fuels CO2    L,T 

1 A 2 d Pulp, Paper and Print: Solid Fuels CO2   T T 

1 A 2 e Food Processing, Beverages and Tobacco: Gaseous 

Fuels CO2   L  

1 A 2 e Food Processing, Beverages and Tobacco: Liquid 

Fuels CO2   L,T T 

1 A 2 f Non-metallic minerals: Gaseous Fuels CO2   L,T  

1 A 2 f Non-metallic minerals: Liquid Fuels CO2 L  L,T  

1 A 2 f Non-metallic minerals: Other Fuels CO2 L,T L,T L,T L,T 

1 A 2 f Non-metallic minerals: Solid Fuels CO2 L,T  L,T L,T 

1 A 2 g vii Off-road vehicles and other machinery: Liquid Fuels CO2 L,T L L,T L,T 

1 A 2 g viii Other: Liquid Fuels CO2 L,T  L,T T 

1 A 2 g viii Other: Solid Fuels CO2 L,T  L,T  

1 A 3 a Domestic Aviation: Jet Kerosene CO2 L,T  L,T L 

1 A 3 b i Road Transportation, Cars: Diesel CO2 L,T L,T L,T L,T 

1 A 3 b i Road Transportation, Cars: Diesel N2O   T L,T 

1 A 3 b i Road Transportation, Cars: Gasoline CH4   T T 

1 A 3 b i Road Transportation, Cars: Gasoline CO2 L,T L,T L,T L,T 

1 A 3 b i Road Transportation, Cars: Gasoline N2O   T T 

1 A 3 b ii Road Transportation, Light duty trucks: Diesel CO2 L,T L L,T L,T 

1 A 3 b ii Road Transportation, Light duty trucks: Gasoline CO2   L,T T 

1 A 3 b iii Road Transportation, Heavy duty trucks: Diesel CO2 L,T L,T L,T L,T 

1 A 3 b iii Road Transportation, Heavy duty trucks: Diesel N2O   T L,T 

1 A 3 b iv Road Transportation, Motorcycles: Gasoline CO2   L,T  

1 A 3 d Domestic Navigation: Gas/Diesel CO2 L,T  L,T  

1 A 3 d Domestic Navigation: LNG CH4   T  

1 A 3 d Domestic Navigation: LNG CO2 L  L L 

1 A 3 d Domestic Navigation: Residual Oil CO2 L  L,T L,T 

1 A 3 e Other Transportation: Total CO2 L,T  L,T L,T 

1 A 4 a Commercial/Institutional: Gaseous Fuels CO2 L,T  L,T L,T 

1 A 4 a Commercial/Institutional: Gasoline CO2    L 

1 A 4 a Commercial/Institutional: Liquid Fuels CO2    L 

1 A 4 b Residential: Biomass CH4 L,T T L,T L,T 

1 A 4 b Residential: Biomass N2O   L L 

1 A 4 b Residential: Liquid Fuels CO2 L,T  L,T L 

1 A 4 c Agriculture/Forestry/Fisheries: Domestic Heating Oil CO2   T  

1 A 4 c Agriculture/Forestry/Fisheries: Liquid Fuels CO2   T  

1 A 4 c Agriculture/Forestry/Fisheries: Solid Fuels CO2 L,T  L,T L,T 

1 B 2 a Oil CO2    L,T 
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IPCC Source Category 

GHG 

Including 
LULUCF 

Excluding 
LULUCF 

App. 1 App. 2 App. 1 App. 2 

1 B 2 c Venting and flaring CO2    T 

2 A 1 Cement Production CO2 L,T L L,T L,T 

2 A 2 Lime Production CO2 L,T  L,T  

2 B 10 Other CO2 L,T  L,T L,T 

2 B 2 Nitric Acid Production N2O   T T 

2 C 1 Iron and Steel Production CO2 L,T L,T L,T L,T 

2 C 2 Ferroalloys production CO2 L,T  L,T  

2 C 3 Aluminium production CO2 L,T  L,T  

2 C 3 Aluminium production PFCs   T T 

2 C 7 Other CO2 L,T  L,T  

2 D 1 Lubricant use CO2 L,T L,T L,T L,T 

2 D 3 Other CO2   L  

2 F 1 Refrigeration and air conditioning HFCs L,T L,T L,T L,T 

3 A 1 Dairy cattle CH4   L  

3 A 1 Non-dairy cattle CH4 L,T L,T L,T L,T 

3 A 2 Sheep CH4 L,T L,T L,T L,T 

3 A 4 Horses CH4   L,T L,T 

3 A 4 Raindeer CH4 L,T L L,T L,T 

3 B 1 Dairy cattle CH4   L L 

3 B 1 Dairy cattle N2O   L L 

3 B 1 Non-dairy cattle CH4    L 

3 B 3 Swine CH4  L,T L,T L,T 

3 B Indirect N2O emissions N2O   L L,T 

3 D a 1 Inorganic N fertilizers N2O    L 

3 D a 2 a Animal manure applied to soils N2O  L,T  L,T 

3 D a 2 b Sewage sludge applied to soils N2O L,T L,T L,T L,T 

3 D a 2 c Other organic fertilizers applied to soils N2O L,T L,T L,T L,T 

3 D a 3 Urine and dung deposited by grazing animals N2O    T 

3 D a 4 Crop residues applied to soils N2O    L,T 

3 D a 6 Cultivation of organic soils (i.e. histosols) N2O  L,T  L,T 

3 D b 1 Atmospheric deposition N2O L,T L,T L,T L,T 

3 D b 2 Nitrogen leaching and run-off N2O   T L,T 

3 G Liming CO2 L,T L,T L L,T 

4 A 1 Forest land remaining forest land CO2  L,T L L,T 

4 A 2 1 Cropland converted to forest land CO2 L L,T L L,T 

4 A 2 2 Grassland converted to forest land CO2   L  

4 A 2 4 Settlements converted to forest land CO2 L,T L,T - - 

4 A Drained organic soils CH4 L,T L,T - - 



SWEDISH ENVIRONMENTAL PROTECTION AGENCY  
National Inventory Report Sweden 2024 

 54 

IPCC Source Category 

GHG 

Including 
LULUCF 

Excluding 
LULUCF 

App. 1 App. 2 App. 1 App. 2 

4 A Drained organic soils N2O L,T L,T - - 

4 B 1 Cropland remaining cropland CO2 L,T L,T - - 

4 B 2 2 Grassland converted to cropland CO2 L L,T - - 

4 B Drained organic soils CH4 L,T L,T - - 

4 C 1 Grassland remaining grassland CO2 L,T L,T - - 

4 C 2 1 Forest land converted to grassland CO2 L,T L,T - - 

4 C 2 2 Cropland converted to grassland CO2 L,T  - - 

4 D 1 1 Peat extraction remaining peat extraction CO2 L,T L,T - - 

4 E 2 1 Forest land converted to settlements CO2 L,T L,T - - 

4 E 2 2 Cropland converted to settlements CO2 L,T L,T - - 

4 G Total HWP from domestic harvest CO2 L,T L,T L,T L,T 

5 A 1 Managed waste disposal sites CH4   L,T  

5 C 1 Waste Incineration CO2 L,T L,T L,T L,T 

5 D 1 Domestic wastewater N2O L,T L,T - - 

L=Level, T=Trend. 
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1.6 Information on QA/QC 
See section 1.3. 

 QA/QC Procedures 

See section 1.3.5. 

 Verification activities 

See section 1.3.5. 

 Treatment of confidentiality issues 

Several data sources that are used for producing emissions estimates for the inventory are 

confidential at micro level (e.g. company or plant level). This is the case for:  

- statistical surveys on fuel consumption used in the energy and manufacture 

industries (CRT 1A1, 1A2) 

- information collected for the EU Emissions Trading System 

- data from the Products Register at the Swedish Chemicals Agency used in 

Solvent and other product use (CRT 2) 

- data on sold medicines from Swedish eHealth Agency.  

- data from the Swedish portal for environmental reporting (CRT 2, 5C) 

 

A thorough confidentiality analysis, using a P%-rule19, has been conducted for sectors 

using statistics from statistical surveys on fuel consumption and information collected for 

the EU Emissions Trading System. Results based on micro-data from Swedish Chemicals 

Agency and Swedish eHealth Agency are not classified in the CRT-tables since the 

aggregation level is high enough to protect company data. When the confidentiality 

analysis showed that a certain category should be classified to protect data of one or more 

companies, the companies have been asked to give consent to publish the data. If the 

company declined or a consent could not be acquired, the data are considered confidential 

and marked using notation key óCô. 

 

Sweden has previously aggregated confidential data, in submission of 2015 and 2016 

(e.g. between fuel groups within subcategories). While this method avoided using 

notation key óCô in the CRT-tables, the aggregations resulted in inaccurate implied 

emission factors for those fuel categories. Furthermore, it is difficult to ensure that 

aggregations are made consistently from submission to submission since different sectors 

may be considered confidential for different years depending on (i) the quantity of energy 

use/production levels of specific plants or (ii) if companies have provided consent for 

publishing statistics for the specific year (consent is normally given for 2-3 years at a 

time). 

 

An internal review performed during 2016 of the use of confidential data in the inventory 

showed that additional data should be considered confidential compared to previous 

submissions in order to comply with the Public Access to Information and Secrecy Act of 

the Swedish law. This had implications for emissions estimates and activity data based on 

data from the EU ETS and energy statistics. This has affected some sub-sectors in 

 
19

 This implies that it is mathematically impossible to derive a certain companyôs data within less than P% 

probability 



SWEDISH ENVIRONMENTAL PROTECTION AGENCY  
National Inventory Report Sweden 2024 

 56 

stationary combustion (CRT 1) and industrial processes and product use (CRT 2), which 

have been classified with the notation key Confidential (C).  

 

Sweden is working continuously with improving the transparency of our reporting and 

strives to minimize the extent of confidentiality in inventory data. This is done by 

contacting all companies that causes confidentiality issues by email and/or phone. This 

has led to a decrease in the number of companies causing confidentiality issues. In 

addition to this, Sweden has and are also planning to set up meetings with companies that 

have a large impact on the number of confidential data points in the inventory and where 

consent has not previously been acquired. Unfortunately this did not change the outcome 

for submission 2022, but there was a good dialogue with the company in question and we 

are planning to continue with the method. In submission 2023, allocation between codes 

were again implemented in order to reduce the amount of ñCò values in the CRT-tables 

(affecting CRT codes 1A1b and 1B).  
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1.7 General uncertainty evaluation 

 GHG inventory 

An uncertainty analysis has been performed according to the approach 1 method 

described in Volume 1, Chapter 3 of the 2006 IPCC guidelines. See Annex 7 for the 

results and for a description of the method used. The analysis has been performed both 

including and excluding LULUCF. According to the IPCC Guidelines, uncertainty 

estimates are an essential part of an emission inventory. They should be derived for each 

variable used in the inventory (measured emissions, activity data and emission factors) 

and aggregated into uncertainty estimates in total national emissions and emission 

changes over time (trends). The 2006 IPCC Guidelines identify that: ñAn uncertainty 

analysis should be seen, first and foremost, as a means to help prioritise national efforts to 

reduce the uncertainty of inventories in the future, and guide decisions on methodological 

choiceò. 

 

The methodology is based on uncertainty coefficients for activity data and emission 

factors. The uncertainty coefficients have in many cases been assigned based on expert 

judgement or on default uncertainty estimates provided in the IPCC 2006 guidelines, if  

not enough background data was available to make actual statistical uncertainty 

calculations. Hence, some caution should be taken when interpreting and assessing the 

uncertainty results. 

 

Uncertainty estimates have been performed for the base year 1990 and 2022 for direct 

greenhouse gases, e.g. CO2, CH4, N2O and F-gases and are presented as 95% confidence 

intervals. 

 

When reporting the results in the NIR, uncertainties are presented on the same 

aggregation level as the key categories. The purpose is to facilitate combined use of the 

two analyses, since both aims at showing what parts of the inventory are especially 

important and/or weak. This is important information when planning future inventories 

and, above all, when using and evaluating the inventory results. 

 

Continuous efforts are made to improve the uncertainty estimates, for example by 

contacting external experts for better information on different sources. During every 

development project, uncertainties in estimated activity data and emission factors are 

overhauled and revised when needed. 

1.7.1.1 RESULTS 

The results of the uncertainty calculations according to the approach 1 for the base year 

(1990) and 2022 are presented in Annex 7. The overall uncertainty for the base year and 

last emission year, 2022 GHG emissions (in CO2-eq.) in Sweden is calculated to be 

±4.54% (1990) respectively ±3.16 % (2022), excluding LULUCF (Figure 1.5). A 

considerable part of the overall uncertainty stems from uncertainty in the agricultural 

sector (CRT 3). When including LULUCF in national total emissions the uncertainty 

increases (±45.2% in base year and ±192.32 % in 2022), which is due to the combination 

of large (and increasing) net removals in LULUCF in combination of the prominent 

decrease in fossil emissions (Figure 1.5).  

 

Table 1.5 shows the ten sources with the largest uncertainty contributions in the inventory 

for 2022, excluding LULUCF. 
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Figure 1.5. Uncertainty estimates for emission year 2022, as 95% confidence intervals, in 
national total emissions (excluding and including LULUCF) and by sector. 

 

Table 1.5. The ten sources with the largest uncertainty contributions in the Swedish 
inventory for 2022, excluding LULUCF (Contribution to level approach 2). 

IPCC Source Category GHG Year 2022 
emissions 

or removals 
(kt CO2-eq.) 

Combined 
uncertainty 

(%) 

Relative 
contribution 
to variance 

in year 2022 
(%) 

3 D a 1 Inorganic N fertilizers N2O 769.78 80.2 18.63 

3 D a 6 Cultivation of organic soils (i.e. 
histosols) N2O 604.36 85.1 

12.96 

1 A 1 a Public Electricity and Heat 
Production:Other Fuels CO2 3 101.18 15.7 

11.54 

3 A 1 Non-dairy cattle CH4 1 619.62 25.5 8.34 

3 D b 1 Atmospheric deposition N2O 83.52 400.5 5.48 

2 F 1 Refrigeration and air conditioning HFCs 785.82 38.4 4.46 

3 D a 4 Crop residues applied to soils N2O 360.22 82.5 4.32 

3 B Indirect N2O emissions N2O 72.50 400.5 4.13 

5 A 1 Managed waste disposal sites CH4 509.09 55.9 3.96 

3 A 1 Dairy cattle CH4 1 240.85 20.6 3.20 

Total    77% 

 

The uncertainty of the trend of national total greenhouse gas emissions, excluding 

LULUCF, was ± 1.9 %. The uncertainty in the trend is a percentage point range, relative 

to the inventory trend and should be interpreted as ± 1.9 % is the estimated percentage 

point difference compared to the general trend. I.e. there is a 95% probability that the 

decrease in GHG emissions in Sweden (excluding LULUCF) between 1990 and 2022 (-

26.0 Mt CO2-eq.) is in the interval -34.6 % to -38.4 %. 

 

Estimates of carbon stock changes originate mainly from a sampling design with the 

intention to keep systematic errors as low as possible. The systematic error is reduced by 

using representative functions, by direct measurements in field and laboratory 
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measurements. We assume that the major source of uncertainty arises from random 

variation due to sampling. The sampling error is estimated using statistical theory for 

living biomass and partly for other carbon pools (all Tier 3). A consistent methodology 

for estimating carbon pools has been used from 1990 and onwards. Therefore, we expect 

the uncertainty to be the same for all years where all sample units are used to estimate the 

annual change. The uncertainties for other categories are based on IPCC default and 

expert judgment. 
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1.8 General assessment of completeness  
In the following section, the completeness of the GHG inventory is described. 

 GHG inventory 

The inventory covers all mandatory GHG sources and sinks in Sweden. All greenhouse 

gases are covered. The general completeness for each sector is discussed below. Detailed 

information is presented in Annex 5. 

 Energy 

Fugitive emissions of CH4 from charcoal and biochar production are reported as NE since 

no method for estimating these emissions is provided in the 2006 IPCC Guidelines. 

 Industrial Processes and Product Use 

For most sources, and particularly for the most important ones, the estimates are in 

accordance with the requirements concerning completeness as laid out in the 2006 IPCC 

Guidelines. However, some exceptions do exist. These are primarily in sub-sectors with a 

large number of smaller facilities with minor emissions or for sources where no IPCC 

default methodology exists (see Annex 5, Table A5.1).  

 

The estimated emissions from solvent and product use are considered to be complete, as 

national data from the Products Register and the SPIN20 database is used in the inventory. 

 Agriculture 

All relevant agricultural emissions and sources are reported in the inventory. Reindeer, 

which sometimes are not considered as a part of the agricultural sector, are included in 

the inventory. All sales of fertilizers are included in the inventory, also quantities used in 

other sectors. N-fixing crops used in temporary grass fields, and sludge used as fertilizer 

is also included. This means that all anthropogenic inputs to agricultural soils are 

covered. 

 Land Use, Land Use Change and Forestry  

All land areas are inventoried in the field except high mountains, military impediments 

and urban land. Their relative importance for the Swedish GHG inventory is assessed to 

be very small. 

 

The inventory of the LULUCF-sector is complete in the sense that all carbon pools and 

other sources, where methods are provided in the 2006 GL, are reported for land use 

categories that are considered managed. 

 

The reporting of woody biomass stocks refers to above and below ground parts of trees 

taller than 1.3 m. Other vegetation such as shrubs and herbs are not reported. 

 Waste 

Accidental landfill fires occur in Sweden; however emissions of CO2, CH4 and N2O are 

reported as NE since there is no default method provided by the 2006 IPCC Guidelines 

that can be applied in this case, and is below the threshold of 0.05% of national total 

emissions (which is about 30 kt CO2 eq.). Emissions are estimated to be insignificant in 

 
20

 Substances in Preparations in Nordic Countries 
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relation to the amount of effort it would require to obtain activity and emission data. All 

other data are complete. 

Emissions from home composting of food waste and garden waste are not estimated due 

to the lack of data on composted garden waste. However, by using the data on home 

composted food waste year 2021 (31 120 tonnes wet weight), the total emissions (CH4 

and N2O) equals to 5.46 kilotonnes CO2-eq. Swedenôs greenhouse gas emissions year 

2021 (Total (without LULUCF)) in submission 2023 was 47 816.70 kt CO2-equivalents. 

5.46 kilotonnes CO2-eq. equals to 0.0114% of the national total GHG emissions, which is 

below the threshold of significance (0.05%).  
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2 Trends in greenhouse gas 
emissions 

2.1 Total greenhouse gas emissions and 
removals  

In 2022, total greenhouse gas emissions (excluding LULUCF) in Sweden amounted to 

45.2 Mt CO2-eq. (Figure 2.1). The emissions show a decreasing trend although there are 

some annual fluctuations in a few sectors that affect the total emissions.  

 

 

Figure 2.1. Total emissions and removals of greenhouse gases calculated as CO2-eq. from 
Land use, land use change and forestry (LULUCF, CRT 4) and the other sectors (CRT 1, 2, 3 
and 5), 1990-2022. 

Total emissions have decreased by 36.5 % between 1990 and 2022. The main reason is 

due to decreased emissions from the residential and commercial/institutional sectors due 

to the replacement of combustion of fossil fuels for heating with district heating and 

electricity, including heat pumps. Emissions in the manufacturing industries and 

construction have decreased with more than 40% compared to 1990 due to a reduction in 

the use of fossil fuels, mainly as a result of a shift to biofuels and electricity. Moreover, 

electricity and heat production are increasingly based on renewable energy so although 

the use of district heating has increased, emissions have decreased. In recent years, the 

emissions in the transport sector have decreased, mainly due to the use of more energy 

efficient cars and increased use of biofuel.  

 

The energy sector contributed the most to the overall decrease in emissions, with a 

reduction of 21.4 Mt CO2-eq. between 1990 and 2022, primarily through reductions of 

about 9 Mt in the residential, commercial/institutional and agriculture, forestry and 

fisheries subsectors (CRT 1.A.4), about 6 Mt  in the transport sector (CRT 1.A.3), 4.8 Mt 
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in manufacturing industries and construction (CRT 1.A.2)  and 1.2 Mton in energy 

industries (CRT 1.A.1). Other sectors also contributed to the overall decreased emissions 

during the period; waste (CRT 5) by 3.2 Mt, agriculture (CRT 3) by 0.9 Mt and industrial 

processes and product use (CRT 2) by 0.5 Mt.  

 

Between 2021 and 2022 the total greenhouse gas emissions decreased by 5% (about 2.5 

Mton CO2-eq.) Most of the reduction occurred in the energy sector. Emissions were 

reduced with about -1.5 Mton (-10%) from the transport sector. Approximately half of the 

decrease in emissions is due to an increase of biofuels according to the emission 

reduction obligation. Other factors are more energy efficient vehicles and increased 

electrification, especially of passenger cars. There was also a reduction of about 0.4 Mton 

from energy industries, due to decreased usage of fossil fuels mainly as a result of 

warmer weather, and a reduction of 0.3 Mton from manufacturing industries and 

construction mainly due to maintenance production stoppages. 

 

The land use, land-use change and forestry sector (LULUCF, CRT 4) has generated 

annual net removals during the whole inventory period (1990-2022). The removals show 

substantial annual fluctuations. The net removal level has fluctuated under the period 

1990 until 2022. During the last decade there has been a decreasing trend.   

 

 Overview of emissions by sector 

Figure 2.2 shows the greenhouse gas emissions from different sectors in 2022. The 

energy sector (CRT 1) is comprised by emissions from transport (CRT 1.A.3), which 

accounted for 31% of the total emissions, energy industries (CRT 1.A.1), 19% of total 

emissions, and combustion in manufacturing industries and construction (CRT 1.A.2), 

13% of total emissions. Emissions from fugitive emissions (CRT 1.B) accounted for 

0.1% of total emissions, and other sectors (CRT 1.A.4) for 4.7% of total emissions. 

Industrial processes and product use (CRT 2) accounted for 15%, agriculture (CRT 3) for 

14% and waste (CRT 5) for 2.1% of total emissions. 
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Figure 2.2. Greenhouse gas emissions by sector, 2022. 

 

The historical trends (1990-2022) of the largest emission categories are shown in Figure 

2.3.  

 

Emissions from transport are dominated by road transport. The emissions were lower in 

2022 than in 1990. The decrease over the years is due to more energy efficient cars and 

an increased use of biofuels, but the impact of these measures on emissions reductions 

have been suppressed by an increased trend in the amount of traffic. Between 2021 and 

2022 there was a slight increase in traffic activity. However, there was a large decrease in 

emissions from transport due to an increased use of biofuels according to the emission 

reduction obligation. Other factors reducing the emissions in 2022 were more energy 

efficient vehicles and increased electrification, especially of passenger cars. 

 

Emissions from energy industries primarily come from the production of electricity and 

heat. The fluctuations in emissions between different years are large, due to the weather 

conditionsô influence on the need for heating. Emissions from manufacturing industries 

and construction have decreased since the late 90ôs. They depend on the economic 

development but there is also a long-term decrease as a result of a switch from oil to 

biomass, especially in the pulp and paper industry.  

 

Emissions from IPPU (Industrial Processes and Product Use) consist of emissions from 

industrial processes as well as emissions from product use, mainly fluorinated greenhouse 

gases in, for example, cooling systems. Emissions from IPPU emanate from industrial 

processes which fluctuate with the level of production. The chemical industry has 

decreased its emissions due to enhanced production technologies. 

 

Emissions from agriculture have decreased slightly since 1990 mainly due to increased 

efficiency and a decrease in livestock numbers and to a lower extent also due to reduced 

amounts of fertilizers used. The last decade, however, emissions from agriculture have 

remained rather constant. 
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Figure 2.3. Total emissions of all greenhouse gases calculated as CO2-eq. for transport 
(1A3), energy industries (CRT 1A1), Industrial processes and product use (CRT 2), 
agriculture (CRT 3) and manufacturing industries and construction (CRT 1A2), 1990-2022. 
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2.2 Description and interpretation of emission 
trends by gas  

In 2022, emissions of carbon dioxide (CO2) amounted to 36.2 Mt in total, which is 

equivalent to about 80% of total greenhouse gas emissions (excl. LULUCF), see Figure 

2.4. Methane (CH4) accounted for 4.5 Mt of CO2-eq. (about 10%), nitrous oxide (N2O) 

accounted for 3.7 Mt (about 8%), fluorinated greenhouse gases 0.9 Mt (about 2% of total 

emissions). The shares of the different greenhouse gases have remained stable over the 

period 1990 to 2022. 

 

 

Figure 2.4. Share of greenhouse gases of total emissions in CO2-eq, in 2022. 

 

 Carbon dioxide (CO2) 

In 2022, the carbon dioxide (CO2) emissions in Sweden amounted to 36.2 Mt in total, 

excluding LULUCF (Figure 2.5). The main source for emissions of carbon dioxide is the 

combustion of fossil fuels, which mainly takes place in the energy sector (CRT 1). 

Another important source is the raw material used in the industry processes. Emissions of 

carbon dioxide were 37% lower in 2022 than in 1990. 
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Figure 2.5. Total emissions of carbon dioxide 1990-2022 (excluding LULUCF). 

 Methane (CH4) 

The total emissions of methane (CH4), excluding emissions from LULUCF, were 4.5 Mt 

calculated as CO2-eq. in 2022, see Figure 2.6. The main sources of methane are 

agriculture (CRT 3) (81%), the waste sector (CRT 5) (14%) and the combustion of fossil 

fuels in the energy sector (CRT 1) (5%). Emissions of methane have decreased by 46% 

since 1990. The main reason for the decrease is mitigation measures undertaken in the 

waste sector, for example reduced deposition of organic waste in landfills and collection 

of landfill gas for combustion. The waste sector has decreased its emissions of methane 

by 84% between 1990 and 2022, while emissions in the agricultural sector dropped by 

8% during the same period. 

 

 

Figure 2.6. Total emissions of methane (CH4) by sectors 1990-2022 (excluding LULUCF). 
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 Nitrous oxide (N2O) 

In 2022, emissions of nitrous oxide (N2O) amounted to 3.7 Mt CO2-eq. (excl. LULUCF), 

see Figure 2.7. Compared to 1990, the overall emissions of N2O have decreased by 24%. 

The main source of nitrous oxide emissions is the agricultural sector (CRT 3), which 

accounted for 76% of the emissions in 2022. Other emissions arise from the energy sector 

(CRT 1, 14%), industrial processes and product use (CRT 2) and the waste sector (CRT 

5). The industrial processes and product use sector accounts for the largest part of the 

decrease in emissions of nitrous oxide and has dropped by approximately 82% during the 

period. Emissions in the agricultural sector dropped by 15% during the same period. 

 

 

Figure 2.7. Total emissions of nitrous oxide (N2O) by sectors 1990-2022 (excluding LULUCF). 

 Fluorinated greenhouse gases  

The emissions of fluorinated greenhouse gases come mainly from their use in various 

applications, but also from emissions of perfluorocarbons (PFC) from primary aluminium 

production processes. Emissions of fluorinated greenhouse gases are only reported in the 

industrial processes and product use sector (CRT 2).  

 

Total emissions of fluorinated greenhouse gases in 2022 amounted to 0.8 Mt CO2-eq, see 

Figure 2.8, and accounted for about 2% of total greenhouse gas emissions. There has 

been a major increase in emissions since 1990, from around 0.006 Mt of CO2-eq. in 1990 

to almost 1.6 Mt in 2007, but since then the emissions have decreased. The overall 

increase is mainly due to increased emissions of HFCs, which accounted for 92% of the 

total fluorinated greenhouse gases in 2022. 

 

The emissions of HFCs increased by 0.8 Mt of CO2-eq. between 1990 and 2022 (an 

increase of 135%), mostly as a result of the use of HFCs as refrigerants in refrigerators, 

freezers and air-conditioning equipment in later years. Since 2009, the trend is showing a 

stabilisation and in recent years a decrease in emissions. Emissions dropped by about 

4.5% between 2021 and 2022.  
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PFCs emissions, on the other hand, have decreased by 93% during the period 1990 to 

2022. Emissions of SF6 decreased by 63% between 1990 and 2022. However, there are 

inter-annual fluctuations throughout the period. 

 

 

Figure 2.8. Total emissions of HFC, PFCs and SF6, 1990-2022 (excluding LULUCF). 
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2.3 Emissions by CRT sector 

 Energy (CRT sector 1)  

The majority of the emissions in the Energy sector arise from transports, electricity and 

heat production and combustion in manufacturing industries and construction. Since 1990 

there has been a decrease in total emissions by 37%. The main reason is due to decreased 

emissions from the residential and commercial/institutional sectors due to the 

replacement of combustion of fossil fuels for heating with district heating and electricity, 

including heat pumps. Emissions in the manufacturing industries and construction have 

decreased with more than one third compared to 1990 due to a reduction in the use of 

fossil fuels, mainly as a result of a shift to biofuels and electricity. Moreover, electricity 

and heat production are increasingly based on renewable energy so although the use of 

district heating has increased, emissions have decreased. In recent years, the emissions in 

the transport sector have decreased, mainly due to the use of more energy efficient cars 

and increased use of biofuel.  

 

Emissions from the energy sector include emissions from the production of electricity and 

district heating, refineries, manufacture of solid fuels, manufacturing industries, 

transports, other sectors (including commercial/institutional, residential, agriculture, 

forestry and fisheries) and fugitive emissions.  

 

The lionôs share of emissions come from transports (CRT 1A3), followed by energy 

industries (CRT 1A1) and combustion in manufacturing industries and construction (CRT 

1A2), see Figure 2.9. The production of electricity and heat are important subsectors 

within the energy industries sector (CRT 1A1), as are heating in the residential and 

commercial/institutional sectors in ñOther sectorsò (CRT 1A4). 

 

Figure 2.9. Share of emissions within the Energy sector, by subsector in 2022. 

 

Total emissions in the energy sector have decreased over the period 1990-2022, from 52.3 

to 30.9 Mt CO2-eq (Figure 2.10). This is a decrease of 41% which mainly depends on a 
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decreased use of fossil fuels in residential and commercial/institutional, included in 

ñOther Sectorsò (CRT 1A4), manufacturing industries and construction (CRT 1A2) and 

in recent years, Transports (1A3). Between 2021 and 2022 there was 7% decrease in 

emissions within the energy sector, mostly because of a decrease of emissions from the 

transport sector. 

 

 

Figure 2.10. Emissions from the Energy sector, total and by subsector, in 2022. 

2.3.1.1 ENERGY INDUSTRIES (CRT 1A1)  

Energy industries are dominated by the electricity and heat production with by far the 

largest part of the emissions and also the only subsector where emissions fluctuate over 

the years. The fluctuations between different years are large, due to the weather 

conditionsô influence on the electricity and heat production (CRT 1A1a). In 2022, there 

was a decrease in emissions from the energy industries by 4% compared to 2021. 

Sweden´s electricity and heat production is to a large extent composed by renewable 

energy and district heating is mainly based on biofuels and waste. Therefore, these 

emissions are 28% lower than in 1990, even though the supply of district heating has 

increased with almost 50% in the same period. Emissions from production of electricity 

and heat production totaled 5,6 Mt of CO2-eq. in 2022. 

 

Total emissions from energy industries (CRT 1A1) were 8.7 Mt CO2-eq. in 2022 (Figure 

2.11), which is 12% lower than in 1990. Electricity and heat production (CRT 1A1a) 

account for the larger part of the emissions with 65% (5.6 Mt) in 2022. Emissions from 

Refineries (1A1b) amounted to 2.7 Mt in 2022 and Manufacture of solid fuels (CRT 

1A1c) amounted to 0.4 Mt. 
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Figure 2.11. Emissions from Energy industries by subsector and total, 2022. 

2.3.1.1.1 Electricity and heat production (CRT1A1a) 

Emissions from production of electricity and heat production totalled 5.6 Mt of CO2-eq. 

in 2022. The emissions from electricity and heat production vary over time but have been 

reduced by 28% between 1990 and 2022. There is a decrease in emissions in 2022 of 6% 

compared to 2021 due to decrease usage of fossil fuels, mainly because of warm weather. 

 

The main reason behind the variations between years is the weather conditions' impact on 

the demand for electricity and heat. Swedenôs electricity and heat production are based 

largely on hydropower, nuclear power and biofuels. Fossil fuels serve as a complement, 

especially by cold weather. Temperature and precipitation conditions, which vary 

between years, have an impact on hydropower production and heating needs, which leads 

to a variation in emissions between years. This is illustrated by the high emissions in 

1996, which was a cold and dry year, and by the low emissions in 2000, which was a 

warm year with heavy precipitation and thus good availability of hydropower. Also 2010 

was a very cold year, with increased emissions as a result.  

 

In years with low hydropower production, the emissions depend on the kind of electricity 

production that offsets the hydropower shortage. As an example, the emissions were 

much lower in 2003 when the deficient production of hydropower primarily was offset by 

imports of electricity, compared to 1996 when the shortage of hydropower to a larger 

extent was offset by increased oil-fuelled condensing power production.  

 

Emissions in this sector are also affected by the iron and steel production as residual 

gases from the iron and steel industry are used to produce electricity and district heating, 

and these emissions have increased compared to 1990.  
 

The production of district heating generates the largest greenhouse gas emissions in this 

sector. Since 1990 the supply of district heating has increased by almost 50%. Even so, 

the emissions have decreased as the expansion has principally taken place through 

increased use of biomass fuels at the same time as the use of coal and oil has decreased.  
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The influence on fossil carbon dioxide emissions from weather and climatic conditions 

has been analysed with a normal-year-correction calculation method for the years 1990-

2021, which includes emissions from electricity and heat production (1A1a). Temperature 

and activity data during a normal year are influencing parameters and for more 

information about the method used, see Annex 8:2. Generally, for all years since 1990, 

except five (1996, 2010, 2012, 2013 and 2021), the actual emissions were lower than they 

would have been during a ñnormal yearò, see Figure 2.12. The main reason is that years 

with warm winters have dominated the period.  

 

  

Figure 2.12. Actual and normal-year corrected fossil CO2-emissions for heating of buildings 
and electricity generation in Sweden for the years 1990-2021 for sector production of 
electricity and heat (1A1a). 

2.3.1.1.2 Refineries (CRT 1A1b) 

Emissions from refineries amounted to 2.7 Mt CO2-eq. in 2022.  

The emissions mainly originate from refinery gas, which is a by-product in the refining 

process. The use has increased since the 1990ôs due to higher demand of refined products, 

but emissions have in recent years been quite stable. The large increase in emissions seen 

in 2021 and 2022 compared to 2020 from petroleum refining (CRT 1A1b) can be 

explained by the fact that emissions from fugitive emissions from fuel (CRT 1B) have 

been allocated to petroleum refining due to prevailing confidentiality rules (see section 

2.3.1.5). Emissions in 2020 were unusually low, mainly due to low demand and reduced 

production due the restrictions from covid-19-pandemic. In 2014 the emissions for 

gaseous fuels increased. This was due to that the combustion of liquified natural gas had 

been implemented in one of the refineries. 

2.3.1.1.3 Manufacturing of solid fuels (CRT 1A1c) 

Emissions from manufacture of solid fuels (CRT 1A1c) amounted to 0.4 Mt CO2-eq. in 

2022. Emissions from manufacturing of solids (1A1c) have increased since 1990, by 

24%. Compared to 2021 emissions decreased by 14% in 2022. Emissions in this category 

emerge from the production of coke to be used in blast furnaces for production of iron. 

The trend for emissions therefore follows a similar pattern as emissions from iron and 

steel production industry.   

0

2

4

6

8

10

12

14

M
e
g

a
 t

o
n

n
e
s 

C
O

2

Actual Normal year corrected



SWEDISH ENVIRONMENTAL PROTECTION AGENCY  
National Inventory Report Sweden 2024 

 74 

2.3.1.2 MANUFACTURING INDUSTRIES AND CONSTRUCTION (CRT 1A2) 

The mining, iron and steel as well as pulp and paper industries are examples of 

historically important industries for Sweden. Emissions from combustion in 

manufacturing industries and construction were 6.0 Mt CO2-eq. in 2022 (Figure 2.13). 

Emissions in 2022 were 45% lower than in 1990. Emissions in 2022 decreased by 4% 

compared to 2021. Although increasing slightly up until 1997, the emissions have a 

steady decreasing trend until 2014. The lower emissions in 2009 and higher emissions in 

2010 were due to the financial crisis impact on production levels and their subsequent 

recovery. The decreasing trend is primarily related to a lower use of oil. Oil has been 

replaced by electricity or biofuels, partly depending on the difference in relative prices 

between electricity and oil. 

 

 

Figure 2.13. Total emissions from manufacturing industries and construction (CRT 1.A.2), 
1990-2022. 

 

A small number of energy-intensive industries account for a large share in the sectorôs 

greenhouse gas emissions. The iron and steel industry (CRT 1A2a), the non-metallic 

minerals industry (CRT 1A2f) and the pulp, paper and print industry (CRT 1A2d) 

account for 22%, 17% and 12% respectively of the emissions in 2022 (Figure 2.14). 
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Figure 2.14. Emissions from the Energy sector; Manufacturing industries and construction 
in year 2022. 

 

Other manufacturing industries, including non-metallic metals (CRT 1A2f), paper, pulp 

and print (CRT 1A2d), food processing, beverages and tobacco (CRT 1A2e), and 

stationary combustion in other industries (CRT 1A2g(viii)), show overall decreasing 

emissions between 1997 and 2015 (Figure 2.15). 

 

Figure 2.15. Emissions from combustion in manufacturing industries by subsectors, 1990-
2022. 

 

The emission level of non-metallic minerals (CRT 1A2f) is significantly lower in 2022 

than in 1990 due to high emissions from use of coal in 1990-1991. 
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The decreasing emissions shown for the iron and steel industry (CRT 1A2a) are strongly 

linked to production levels in response to market fluctuations. The financial crisis of 2009 

had a severe impact on the industryôs production level21 as well as the covid-19-pandemic 

during 2020. It should also be noted that the significant amount of emissions from the 

combustion of energy gases, produced as by-products in iron and steel production 

processes, that are sold to electricity and heat producers are reported in 1A1a, see further 

discussion in section 3.2.9. 

 

Emissions from chemicals (CRT 1A2c) and non-ferrous minerals (CRT 1A2b) have 

yearly variations in response to market fluctuations but the long-term trends have 

remained relatively stable since 1990.  

2.3.1.3 TRANSPORT (CRT 1.A.3)  

Most of the emissions in this subsector come from road traffic, mainly from cars and 

heavy-duty vehicles. The total emissions from transport have decreased since 2010, apart 

from a slight increase between 2014 and 2015. The emissions from cars have decreased 

between 2009 and 2022, with the exception of a slight increase between 2014 and 2015. 

The decrease in emissions is largely due to increased use of biofuels and increased energy 

efficiency. In 2022 emissions decreased despite an increase in traffic.  

 

Emissions from heavy duty vehicles follow the fluctuations of economic activity. They 

increased, in general, from the mid-1990s to 2008 and subsequently started to decrease. 

 

Emissions from transport include emissions from domestic aviation (CRT 1A3a), road 

transport (CRT 1A3b), railways (CRT 1A3c), national navigation (CRT 1A3d) and other 

working machinery and off-road equipment (CRT 1A3e). The sub-sectorsô shares of the 

total emissions of the sector are shown in Figure 2.16. In 2022, the greenhouse gas 

emissions from road transport were 12.6 Mt, 0.3 Mt from domestic aviation, 0.7 Mt from 

domestic navigation and 0.4 Mt from working machinery. Emissions from railways were 

less than one tenth Mt in 2022. 

 

Figure 2.16. Share of emissions from sub sectors in the transport sector 2022. 

 
21

 Jernkontoret, 2015  
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Carbon dioxide accounts for the largest share of greenhouse gas emissions from the 

transport sector. Methane emissions were 0.05 Mt CO2- eq. in 2022 and have fallen 75% 

since 1990 as a result of better exhaust emissions control. Nitrous oxide emissions 

totalled 0.2 Mt of CO2-eq. in 2022. From 1990 to 1995 there was a general increase in 

emissions of nitrous oxide due to the increased use of cars fitted with catalytic converters. 

Emissions decreased during the early 2000s following the introduction of enhanced 

exhaust treatment technology but started to increase again from 2007 and onwards due to 

an increased number of diesel cars. The increasing trend since 2007 leveled off in 2019. 

2.3.1.3.1 Road transport 

Emissions from road transport includes emissions from passenger cars (CRT 1A3b i), 

light duty vehicles (CRT 1A3b ii), heavy goods vehicles (1A3b iii), buses (CRT 1A3b iii) 

and mopeds and motorcycles (CRT 1A3b iv). The emissions in 2022 and the share of the 

emissions from road traffic are shown in Figure 2.17. Emissions from road transport by 

sub-sector are shown in Figure 2.18. 

 

 

Figure 2.17. Share of emissions from subsectors of road transport in 2022. 
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Figure 2.18. Emissions from road traffic by sub-sector, 1990-2022. 

Emissions from passenger cars were 8.3 Mt CO2-eq. in 2022, which is 35% lower than in 

1990. Emissions from passenger cars were on a relatively constant level until 2007 when 

they started to decrease. Besides a slight increase between 2014 and 2015 the emissions 

have decreased since 2009. Before 2008 the growth in transport activity was offset by a 

greater use of renewable fuels, more energy efficient vehicles and reduced fuel 

consumption which kept the level of emissions constant. The decrease in emissions after 

2009 is much due to increased use of renewable fuels and more energy efficient vehicles. 

In 2022 emissions decreased despite a slight increase in traffic. 
 

Emissions from heavy duty vehicles were 2.7 Mt CO2-eq. in 2022. Emissions from 

heavy-duty vehicles were overall increasing from the early 1990s up until 2008.  
 

The switch from petrol-powered to diesel-powered cars is leading to a more energy 

efficient car fleet, which since the mid-2000s has been reinforced by a general 

improvement in energy efficiency for new cars. The average carbon dioxide emissions 

per km for new cars decreased since early 2000, with the largest reduction between 2005 

and 2012. From 2012 and onwards the energy efficiency rate has leveled off due to the 

increased share of four-wheel drive vehicles among new cars.22 However, in 2020 there 

was once again a large decrease in average carbon dioxide emissions per km for new cars 

compared to 2019. 

 

There are several policy measures contributing to the trend for emissions from passenger 

cars: the EU-requirements limiting the carbon dioxide emissions from new cars, increased 

fuel taxes, tax exemption for transport biofuels, carbon dioxide-based vehicle tax, tax 

relief for green cars and green car rebates, together with rising market price for petrol and 

diesel. They have contributed to more fuel-efficient cars and an increased number of fuel-

flexible cars. The use of renewable fuels was principally boosted by the fact that from 

 
22

 Swedish Transport Administration, 2015  

18 Trafikverket, 2018 



SWEDISH ENVIRONMENTAL PROTECTION AGENCY  
National Inventory Report Sweden 2024 

 79 

2004 until July 1st of 2018 they were exempted from carbon dioxide tax and energy tax, 

along with a law from 2006 requiring every major petrol station to provide a renewable 

fuel. From the second half of 2018 and onwards biofuels which are low-blended in fossil 

fuel are no longer exempted from caron dioxide tax. Large-scale blending of ethanol into 

petrol began in 2003, with the result that almost all petrol sold in Sweden now contains 

5% ethanol. Blending of biodiesel, such as FAME and HVO, into diesel has also 

increased considerably during recent years. High-blended biofuels with lower levels of 

fossil fuels are still exempted from energy tax and carbon dioxide tax. 

2.3.1.3.2 Domestic aviation, national navigation and railways 

In 2022, emissions from domestic aviation totalled 0.3 Mt of CO2-eq, see Figure 2.20, 

which is 55% lower than the level in 1990. Emissions have varied during the period since 

1990. The large increase in emissions from domestic aviation between 2021 and 2022 is a 

rebound effect after the after the large decrease during the covid-19-pandemic. Emissions 

are still lower than pre-pandemic levels. 

  

Emissions from national navigation were 0.7 Mt of CO2-eq. in 2022, see Figure 2.20. 

This is 49% higher than in 1990 and 3% higher than in 2021, emissions have varied since 

1990 but with an increasing trend. 

  

Swedenôs railways are largely electrified, with only a few smaller lines served by diesel-

hauled trains. Emissions from rail transport have been more than halved since 1990 and 

were 40 kt of CO2-eq. (Figure 2.20) in 2022. 

 

 

Figure 2.20. Emissions of greenhouse gas in CO2 eq. from aviation, navigation and railways, 
1990-2022. 

 

2.3.1.4 OTHER SECTORS (CRT1A4) 

In other sectors, emissions have decreased by 81% during 1990-2022 mainly due to a 

strong decrease in combustion of fossil fuels for heating in the residential and 



SWEDISH ENVIRONMENTAL PROTECTION AGENCY  
National Inventory Report Sweden 2024 

 80 

commercial/institutional sectors. Fossil fuels have been replaced by district heating, some 

biomass, and electricity, including increased usage of heat pumps in recent years. Since 

emissions from stationary combustion for heating purposes has decreased significantly, 

the main emissions within the sector now come from working machinery and off-road 

vehicles. Emissions decreased by 8% between 2021 and 2022.  

 

Combustion for heating purposes within the residential (CRT 1A4b), 

commercial/institutional (CRT 1A4a) and agriculture, forestry and fisheries sectors (CRT 

1A4c) are included. Emissions from stationary combustion and working machinery and 

off-road vehicles (mobile combustion) are also included for all subsectors. The highest 

emissions come from off-road vehicles and other machinery used in agriculture, forestry 

and fisheries, see Figure 2.21. 

 

Figure 2.21. Share of emissions within Other sectors by subsector in 2022, with mobile and 
stationary combustion shown separately for each subsector.  

 

Emissions in Other sectors were approximately 2.1 Mt of CO2-eq. in 2022. The reduction 

is due to a strong decrease in emissions in the commercial/institutional and residential 

(CRT 1A4a and 1A4b) sectors between 1990 and 2022 (Figure 2.22) of 87 and 95%, 

respectively. In comparison with 2021 the total emissions from the residential sector 

decreased by 4%. Emissions from the commercial/institutional sector decreased with 4% 

between 2021 and 2022. The emissions from agriculture, forestry and fisheries (CRT 

1A4c) were 1.0 Mt CO2-eq. in 2022, which is 46% less than in 1990. 
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Figure 2.22. Emissions from Other sectors, total and by subsector, 1990-2022. 

 

 

Total emissions from off-road vehicles and other machinery within the sector were 1.3 Mt 

of CO2-eq, which represents two thirds of the emissions from Other sectors. Distribution 

between stationary and mobile combustion sources, as well as total emissions, is shown 

in Figure 2.23 below. Emissions from stationary combustion have decreased by 91% in 

total from 1990 to 2022 (Figure 2.23).  

 

 

Figure 2.23. Emissions from mobile combustion, stationary combustion and emissions in 
total, 1990-2022. 
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Emissions from working machinery and off-road vehicles (mobile combustion) have 

decreased by 28% in total since 1990. Emissions from the residential sector (CRT 1A4b) 

were 23% lower in 2022 compared to 1990 and were 0.2 Mt of CO2-eq. in 2022, see 

Figure 2.24. Emissions from mobile combustion in agriculture were 29% lower in 2022 

compared to emission levels in 1990. Emissions from mobile combustion in forestry 

(1A4c) have varied over the years and were around 33% lower in 2022 compared to 

1990, see Figure 2.24. In the commercial/institutional sector (CRT 1A4a) emissions from 

mobile combustion have varied during the period and were 5% higher in 2022 compared 

to 1990. In fisheries (CRT 1A4c) the emissions have been declining during the past 

decades, following the trend with a shrinking fleet of fishing vessels in Sweden. 

Emissions from mobile combustion from fishing were 59% lower in 2022 compared to 

1990. It should be noted that the emissions from working machinery and off-road 

vehicles are model-based and there is a high uncertainty connected to these emissions. 

The model is described in Annex 2. 

 

 

Figure 2.24. Emissions from off-road vehicles and other machinery in each subsector, 1990-
2022. 

 

In the residential sector (CRT 1A4b), the emissions from stationary combustion have 

decreased by 95% since 1990, and in the commercial/institutional sector (CRT 1A4a) 

emissions from stationary combustion have decreased by 87%. Emissions from stationary 

combustion in agriculture, forestry and fisheries (CRT 1A4c) are small and have 

decreased by 77% compared to 1990. Due to problems with updated activity data for 

2022 the activity data for 2021 is used also for 2022 for stationary combustion in all 

subsectors. Emissions from stationary combustion within each subsector are shown in 

Figure 2.25. 
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Figure 2.25. Emissions from stationary combustion in each subsector, 1990-2022. 

 

The large reduction in emissions from stationary combustion in the residential and 

commercial/institutional sector depends on a large decrease in total use of fossil fuels 

since 1990, see Figure 2.26. There are several reasons for this development: the shift from 

oil to district heating and electric heating as well as increased usage of heat pumps. The 

most common source of heating in the residential sector is district heating followed by 

electric heating and these emissions are included in the electricity and heat production 

sector (section 2.3.1.1.1). Increased energy efficiency has also contributed to the decrease 

in emissions. 

 

 

Figure 2.26. Emissions from Residential sector (1A4b) fossil and biogenic, stationary 
combustion, 1990-2022. 
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Another contributing factor to the favourable development has been the generally warm 

weather since 1990. The outdoor temperature affects the need for heating, which leads to 

variations in energy usage between years. However, it is mainly usage of district heating 

and electric heating that increase during cold years in this sector. More information about 

the weather and normalïyear-corrected emissions can be found in section 2.3.1.1.1. and 

in Annex 8:2. 

 

Increased energy efficiency has also contributed to the decrease in emissions. One 

example of increased energy efficiency is a continued decrease in energy use for heating 

per unit of floor space area in one and two-dwelling buildings. 

 

2.3.1.5 FUGITIVE EMISSIONS FROM FUELS (CRT1B)  

Fugitive emissions occur for example in processing, storage and use of fuels, flaring of 

gas, transmission and distribution of gas.  

 

Emissions were around 0.05 Mt of CO2-eq. in 2022. The extensive decrease in emissions 

seen in 2021 and 2022 compared to 2020 from fugitive emissions (CRT 1B) is due the 

fact that a major part of the emissions have been allocated to petroleum refining (CRT 

1A1b) due to prevailing confidentiality rules (see section 2.3.1.1.2). 

 

The decrese in emissions during 2019 (Figure 2.27) is mainly an effect of reduced 

production due to maintenance at two facilities. During 2020, demand from the sector has 

been low due to the covid-19-pandemic, and therefore production has also been low. The 

increase of fugitive emissions from oil (CRT 1B2a), observed in the time series from 

2006, is related to the establishment of hydrogen production facilities at two oil 

refineries. 

 

 

Figure 2.27. Emissions of greenhouse gases from fugitive emissions, total and by major 
subsectors, 1990-2022. 

 



SWEDISH ENVIRONMENTAL PROTECTION AGENCY  
National Inventory Report Sweden 2024 

 85 

 Industrial processes and product use (CRT sector 2) 

Greenhouse gas emissions within the sector industrial processes and product use (CRT 2) 

stem from the materials used in industrial processes as well as the use of various products 

such as fluorinated gases, solvents, lubricants and paraffin waxes. Production levels in 

response to market fluctuations is the main reason for fluctuations within the sector. 

Emissions from the industrial processes and products use sector represented 13% of the 

total national emissions in 2022, The main sources of emissions in the industrial 

processes and product use sector are the production of iron and steel (included in metal 

industry; 2C) and the cement and lime industries (included in mineral industry; 2A), see 

Figure 2.28. Note that emissions from combustion in manufacturing industries and 

construction are allocated to CRT 1A2. Also, note that combustion of energy gases 

produced as by-products in iron and steel production processes that are sold to electricity 

and heat producers are allocated to CRT 1A1a, see further discussion in section 3.2.9.  

 

Figure 2.28. Emissions from the industrial processes and product use, 2022. 

 

Greenhouse gas emissions from the industrial processes and product use sector have 

decreased by 7% in 2022, compared to 1990. Emissions from the sector did however 

increase during the 90ôs and early 00ôs but peaked in 2004 and has since had an overall 

decreasing trend with some interannual variations, see Figure 2.29 

 

Greenhouse gas emissions from industrial processes (CRT 2A, 2B, 2C, 2E, 2H) have 

many interannual variations, but show an overall decreasing trend since 1995. Between 

2021 and 2022, emissions increased with 1% (see Figure 2.29). A large increase in 

emissions within the metal industry is compensated by an emission reduction within the 

chemical industry. Greenhouse gas emissions from product use (CRT 2D, 2F, 2G) 

showed an increasing trend that has stabilised since 2004, with a small decrease. 

Nevertheless, greenhouse gas emissions from product use were about twice as high in 

2022 compared to 1990. 
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Figure 2.29. Emissions from the industrial processes (CRT 2A, 2B, 2C, 2E, 2H) and product 
use (CRT 2D,2F,2G), 1990-2022.  

2.3.2.1 EMISSIONS PER GAS  

Carbon dioxide (CO2) dominates the emissions of this sector with 5.9 Mt of CO2-eq. in 

2022, representing 85% of the sectorôs emissions, see Figure 2.30. CO2 emissions stem 

from the use of various materials in industrial processes, the use of solvents, lubricants, 

paraffin waxes and other types of products.  

 

The sector also emits significant amounts of nitrous oxide (N2O) and fluorinated gases 

(HFCs, PFCs and SF6). N2O emissions were 0.15 Mt of CO2-eq. in 2022 and mainly 

originate from the production of nitric acid. In 2022, the N2O emissions have decreased 

by 82% since 1990. Emissions of fluorinated gases were 0.9 Mt of CO2-eq. in 2022 and 

have increased by 42% since 1990 (Figure 2.30). 
 

All emissions of fluorinated gases in Sweden are found in the industrial processes and 

product use sector. Although the fluorinated gases are emitted in relatively small amounts 

compared to CO2, they have a much higher GWP (global warming potential) due to their 

chemical structure and therefore contribute significantly to global warming. The new EU 

regulation from 2015 on fluorinated greenhouse gases aims to cut the emissions of 

fluorinated gases in the EU by two thirds by 2030, by ensuring that fluorinated gases are 

replaced by safer alternatives23,24. More information on fluorinated gases is provided in 

section 2.2.4. 
 

 

 

 
23

 EU, 2014  

24
 EU, 2012  
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Figure 2.30. Emissions from the industrial processes and product use sector per gas, 1990-
2022. 

2.3.2.2 INDUSTRIAL PROCESSES (CRT 2A, 2B, 2C, 2E, 2H) 

Greenhouse gas emissions from industrial processes have varied since 1990, mainly due 

to variation in production volumes in response to market fluctuations, see Figure 2.31. 

The exception is the chemical industries (2B) that reduced their emissions significantly 

over the period through enhanced emission abatement in their processes. In 2009, the 

global economic recession caused production to slow down and hence emissions to 

decrease rapidly, especially in iron and steel (2C). Emissions reverted to previous levels 

in 2010 and then continued decreasing. 

 

 

Figure 2.31. Emissions from industrial processes, per subsector, 1990-2022. 
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The subsector with the largest emissions is the metal industry (2C) with 46% of the 

industrial process and product use sectorôs total emissions in 2022, see Figure 2.31. The 

emissions were fairly stable until 2008, with the exception of some inter-annual 

variations. In 2009, emissions decreased rapidly due to reduced production levels in 

response to the global economic recession. Although production levels ï and emission 

levels ï increased again in 2010, the metal industry has not fully reverted to the emission 

levels prior to the recession (Figure 2.31). However, prior to 2020, the emissions started 

reaching pre-recession levels. The increase in emission was due to increased production 

of iron and steel.   

 

Production of aluminium (CRT 2C3) also causes emissions of perfluorocarbons (PFCs) 

under conditions where the amount of alumina falls below a critical level in the process 

(commonly referred to as ñanode effectsò). These emissions have decreased in recent 

years, primarily as a result of investments in new technology in primary aluminium 

production25 since 2007. 

 

Mineral industry (2A) is the second largest subsector, accounting for 23% of the sectorôs 

(CRT2) total emissions in 2022, see Figure 2.31. Cement production (2A1) accounts for 

17% of the sectorôs (CRT2) total emissions. The industry also includes production lime 

(2A2) and glass (2A3).  

 

Emissions from the chemical industry (2B) show a decreasing trend in emissions from 

1990 to 2011 with few minor exceptions. The decrease since 2007 is primarily a result of 

a new treatment technology for nitric acid production26. The new technology has resulted 

in reduced emissions of nitrous oxide. The technology has been further developed 

resulting in additional emissions reductions in 2010. Together with other production 

(2H), that primarily includes process emissions from the pulp and paper industry and 

mineral wool production, the activities accounted for 12% of the sectorôs total emissions 

in 2022.  

 

The electronics industry (2E) generated insignificant greenhouse gas emissions during the 

period 1991 to 2004.  

 

2.3.2.3 PRODUCT USE (CRT 2D, 2F, 2G) 

Greenhouse gas emissions from product use (CRT 2D, 2F, 2G) represent 2% of the 

national total emissions in 2022. The emissions stem from products used as substitutes for 

ozone depleting substances (2F), non-energy products from fuels and solvent use (2D) 

and from other product manufacture and use (2G). 

 

The subsector with the largest emissions from product use, as seen in Figure 2.32, is 

product uses as substitutes for ozone depleting substances (2F). In 2022, the emissions in 

this subsector (2D, 2F, 2G) accounted for around 1.3 Mt of CO2-eq, which represents 

19% of the total emissions from industrial processes and product use. The emissions have 

more than doubled since 1990.  The increase between 1990 and 2004 was more than 1 Mt 

of CO2-eq. and is primarily due to increases in HFC emissions. HFCs have replaced the 

use of ozone-depleting substances (CFCs and HCFCs), which have been phased out 

 
25

 Ny Teknik, 2014 

26
 Yara, 2007  
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following the Montreal Protocol, in products like refrigerators, freezers and air-

conditioning equipment. At the same time the number of refrigeration and air-

conditioning systems, air conditioning in vehicles and heat pumps has increased, 

particularly in the recent years27. Since 2009 the emissions have decreased, which may be 

a result of the implementation of an EU regulation limiting the use of fluorinated gases.  

 

Greenhouse gas emissions from non-energy products from fuels and solvent use (2D) 

comprise emissions from a large number of applications of solvents, lubricants, paraffin 

waxes, etc. as well as urea used in catalysers of for example cars and trucks. More details 

are given in section 4.5. The emissions of this subsector were 0.4 Mt of CO2-eq in 2022 

and represented 4% of the industrial processes and product use sector. 

 

The estimated greenhouse gas emissions from other product manufacture and use (2G) 

consist of fluorinated greenhouse gases from electrical equipment and sound-proof 

windows as well as N2O from product use in medical applications. The greenhouse gas 

emissions in this subsector accounted for around 0.1 Mt of CO2-eq. in 2022. The trend 

was increasing until 1995 but has since gradually decreased, with a total decrease of 34% 

since 1990.  

 

 

Figure 2.32. Emissions from product use, per subsector, 1990-2022. 

 

 Agriculture (CRT 3) 

The main sources of greenhouse gas emissions from the agricultural sector are methane 

from enteric fermentation of livestock, nitrous oxide and methane from manure 

management and nitrous oxide from agriculture soils. Liming and urea application emit a 

small amount of carbon dioxide. The aggregated emissions from the sector in 2022 

amounted to about 6.5 Mt CO2-eq., which equals about 14% of the total national 

greenhouse gas emissions (excluding LULUCF). In addition, there are emissions related 

 
27

 Swedish Chemicals Agency, 2017 
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to agricultural activities that are reported in other sectors (energy use in the energy sector 

and emissions and removals of carbon dioxide on agricultural soils in LULUCF).  

 

Emissions in the agricultural sector in 2022 were about 12% lower compared to the 

emissions 1990. This corresponds to a decrease of about 0.9 Mt CO2-eq. The emission 

reduction was mainly due to increased efficiency and a decline in livestock numbers, 

especially dairy cattle and swine. Some of the decreasing trend can be explained by a 

decrease in emissions from agricultural soils, particularly from the reduced use of mineral 

fertilizers. During the last decade, the emissions have been on a more stable level. In 

2022, the overall emissions increased by about 1% compared to the previous year (Figure 

2.33). The increase in emissions in 2022 was a cumulative effect of several minor 

emission changes from different sources in 2022 that worked in opposite directions. The 

largest changes were found in emissions of nitrous oxide from agricultural soils where 

sales of N-mineral fertilizers decreased in the fertilizer year 2021/2022 which contributed 

to lower emissions but increased amount of crop residues in the fields and a high 

decomposition of organic matter on mineral soils contributed to increased emissions.   

 

 

Figure 2.33. Emissions from agricultural subsectors 1990-2022. 

 

Enteric fermentation (3A) and agricultural soils (3D) are the dominant sources of the 

greenhouse gas emissions in the sector, and in 2022 they accounted for about 51% and 

38% of the emissions, respectively. Manure management (3B) and liming (3G) accounted 

for about 9% and 2% of the sectorôs emissions, respectively. Emissions from urea 

application (3H) is insignificant (Figure 2.34). 
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Figure 2.34. Emissions of greenhouse gases in the agricultural sector in 2022. 

 

Animal husbandry and crop production are major sources of non-CO2 greenhouse gas 

emissions (CH4 and N2O). In 2022, the agricultural sector accounted for 81% and 76% of 

the total national emissions of CH4 and N2O, respectively. Approximately 56% of the 

sectorôs emissions stem from CH4, about 42% from N2O and about 2% from CO2. The 

trend of the emissions per greenhouse gas can be seen in Figure 2.35. 

 

 

 

Figure 2.35. Emissions from agricultural sector per greenhouse gas 1990-2022. 
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2.3.3.1 ENTERIC FERMENTATION (CRT 3A)   

The aggregated CH4 emissions from enteric fermentation (3A) in 2022, were about 3.3 Mt 

CO2-eq. which corresponds to about 51% of the sectorôs emissions (Figure 2.34). Cattle is 

the main source of emissions from enteric fermentation, accounting for about 86% of the 

total. The emissions from enteric fermentation in 2022 were about 10% (0.4 Mton CO2-

eq.) lower compared to 1990 levels (Figure 2.33). In 2022 the emissions were about 0.1% 

(2 kton CO2-eq.) lower than in 2021. 

 

The main driver for emission reduction since 1990 is a decline in livestock numbers, 

mainly dairy cattle, whose population has decreased steadily during this period28. For this 

reason, emissions from enteric fermentation from dairy cattle dropped by about 31% 

since 1990. In 2022 the emissions from dairy cattle decreased by 1% compared to 2021 

due to a small continuous decrease in the number of dairy cows which resulted in a 

slightly decreased total milk production.   

 

Higher milk production per dairy cow gives lower CH4 emissions per kg milk produced. 

This is a trend that can be seen clearly in Sweden where the number of dairy cows has 

been reduced by nearly half since 1990, whereas the milk production per cow has 

increased with over 50% during the same time period. Therefore the the total amount of 

milk produced has not been affected to the same degree. The production has become 

more efficient through improved feeding, breeding and animal health. Cows with a higher 

production have a larger feed intake and thus emits more methane through enteric 

fermentation. Even so, the large decrease in number of dairy cows has lead to reduced 

methane emissions from dairy cattle.  

 

Emissions of CH4 from non-dairy cattle (includes suckler cows as well as bulls, steers, 

heifers and calves from both dairy and beef cattle production) has increased by about 

14% since 1990. This can by explained by an increase in the number of animals in this 

category during the same period. Especially, there has been a major increase in the 

number of suckler cows. In 2022 the emissions from non-dairy cattle increased by 1% 

compared to 2021. 

 

2.3.3.2 MANURE MANAGEMENT (CRT 3B)  

In 2022, the aggregated emissions from manure management (3B) weres about 9% (or 

approx. 0.6 Mt CO2-eq.) of the emissions from the agricultural sector (Figure 2.34). The 

distribution was about 51% CH4 and 49% N2O. The total emissions from manure 

management in 2022 was about 1% lower than in 1990 (Figure 2.33). The reduction in 

emissions is due to a reduced number of dairy cows and swine and more efficient storage 

of manure. During the same time period there has been an increase in emissions from 

especially non-dairy cattle and poultry, but also from horses and sheep. Further, cows that 

produce more milk also produce more manure. In 2022 the emissions from manure 

management were about 2% (12 kton CO2-eq.) higher than in 2021. This was mainly due 

changes in both amounts and management of manure for certain animal categories, in 

particular for pigs.  

 

In 2022, about one-third of the emission from manure management originated from non-

dairy cattle and these emissions have increased by 55% since 1990, due to increased beef 

production. Emission from manure management of dairy cattle and swine in 2022 were 

 
28  Jordbruksverket 2022. Lantbrukets djur i juni 2022 - Jordbruksverket.se 

https://jordbruksverket.se/om-jordbruksverket/jordbruksverkets-officiella-statistik/jordbruksverkets-statistikrapporter/statistik/2022-10-14-lantbrukets-djur-i-juni-2022
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about 23% and 15%, respectively. These emissions have decreased since 1990, mainly 

due to reduced population sizes. Nearly one-third of the manure management emissions 

in 2022 originated from other small animal categories (such as poultry, sheep, goats, 

horses and from indirect emission, i.e., atmospheric deposition). For these categories 

emissions have increased, especially for poultry where the increase in emissions is over 

60% since 1990 due to an increased poultry population size. 

 

 

2.3.3.3 AGRICULTURAL SOILS (CRT 3.D) 

Agriculture soils (3D) is the largest single source of the national N2O emissions. 

Emissions are mainly derived from the supply and conversion of nitrogen from the use of 

inorganic fertilizers, cultivation of organic soils, crop residues and animal manure applied 

to soils or deposited by grazing animals. Other sources include emissions from other 

organic fertilizers, such as sewage sludge, as well as indirect emissions from atmospheric 

deposition and nitrogen leaching and run-off.  

 

In 2022, agriculture soils (3D) was responsible for about 38% (or approximately 2.5 Mt 

CO2-eq.) of the sectorôs total (Figure 2.34). Emissions have decreased by about 16% 

since 1990 (Figure 2.33). The main reasons are reduced use of especially mineral 

fertilizers (until about 10 years ago when this trend was stabilized) and a reduction in 

cultivated area of organic soils. Within the agricultural sector the yearly variation in 

emissions is usually largest from agricultural soils, partly due to the variation in sales of 

inorganic N-mineral fertilizers. After a reduction in emissions between 2020 and 2021, 

there was an increase by about 2% from agricultural soils between 2021 and 

2022.Slightly lower sales of N-mineral fertilizers in the fertilizer year 2021/202229 

compared to the previous year contributed to lower emissions. High yields in 2022 gave 

rise to an increased amount of crop residues in the fields and thus, increased emissions. 

Further, a high decomposition of organic matter on mineral soils in 2022 contributed to 

increased emissions.   

 

The use of inorganic N-fertilizers has a large effect on the emissions and is based on sales 

statistics. Since 1990, emissions from the use of inorganic N-fertilizers declined as sales 

have fallen. However, the sales of, and thus also the emissions from, inorganic fertilizers 

have started to increase again since around 2012. One explanation is an increased area of 

autumn sown, high yielding crops which requires more nutrients. Further, the general 

trend with larger harvests in later years have also increased the need of fertilizers. 

However, there is a large yearly variation in sales of, and thus the emissions from, 

fertilizers. Factors that can affect the sales of fertilizers a certain year includes prices of 

fertilizers and crops, harvest yields and the amount of saved fertilizers from previous 

year.  

  

2.3.3.4 LIMING (CRT 3.G) AND UREA APPLICATION (CRT 3.H) 

Liming and the use of urea fertilizers give rise to emissions of carbon dioxide in the 

agricultural sector. Liming is mainly applied to counteract acidification, improve soil 

structure and to reduce phosphorus losses.  Emissions from both liming and urea 

application show a downward trend since 1990. Total emissions of CO2 from liming were 

 
29 SCB, 2023. Försäljning av mineralgödsel för jord- och trädgårdsbruk 2021/22, Statistiska meddelanden, MI 30 

SM 2301  
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about 0.12 Mton in 2022, which is about 2% of the sectorôs emission (Figure 2.34). The 

emissions from liming have decreased by about 29% since 1990.  

 

The amount of urea used in Sweden is generally small compared to many other countries 

because urea is a slow release fertilizer, which does not fit well in areas with a short 

growing season in northern latitudes such as Sweden. In 2022, the estimated CO2 

emissions from urea application (CRT 3.H) were approximately 0.1 kton, which is a 

decrease by approximately 98% since 1990. 

 

 Land Use, Land Use Change and Forestry ï LULUCF (CRT sector 
4)  

This sector consists of source and sink categories linked to land use, land use change and 

forestry. The total net removal was 41 million tonnes of CO2-eq. in 2022. Forest land 

covers more than half of the Swedish total land area and is therefore the dominant 

category in this sector. The largest net removals occur on forest land and amounted to 

almost 39 million tonnes of CO2-eq in 2022, followed by harvested wood products with 

total net removals of 9 million tonnes of CO2-eq. The largest net emissions in this sector 

occur in settlements, cropland and wetlands. This sector has been a net sink the whole 

period from 1990 until 2022.   

 

Sweden reports carbon stock changes from forest land (CRT 4 A), cropland (CRT 4B), 

grassland (CRT 4C) and settlements (CRT 4E) and associated land-use transfers and also 

a small part of wetlands (CRT 4D) where peat extraction occurs on already drained peat 

lands. These land use categories are considered managed. Since 2019 Sweden also report 

on other land since the ERT recommended us to do so. Sweden report on land change 

from managed land to unmanaged land. Since 2023 Sweden has included carbon stock 

change from mountainous forest land. Sweden have also updated the methodology for 

estimating carbon stock change in mineral soils on forest land, Grassland and cropland. 

When it comes to organic soils on cropland, we updated the area in 2023.  

 

The calculation of net emissions and removals in the LULUCF sector also includes HWP 

(Harvested Wood Products) (CRT 4G), emissions of nitrous oxide associated with 

nitrogen fertilization of forest land (4I), nitrous oxide and methane from drained and 

rewetted organic soils and methane from ditches (4II), carbon dioxide from dissolved 

organic carbon (DOC), nitrous oxide emissions due to mineralization due to land use 

conversions and management change (4III), indirect nitrous oxide emissions (4IV) and 

nitrous oxide, methane emissions from biomass burning (4V). 

 

The most dominant category in this sector is forest land since forest land covers 69% of 

the total Swedish land area.  
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Figure 2.36. Emissions (+) and removals (-) in the LULUCF sector; for the categories, Forest 
land (CRT4A), Cropland (CRT 4B), Grassland (CRT 4C), Wetland (CRT 4D), Settlements 
(CRT4F) and HWP (CRT 4G) in 2022. 

 

Net emissions and net removals per category 

The LULUCF sector has generated annual net removals in Sweden during the whole 

period 1990-2022 (Figure 2.36 and 2.37). In 2022, total net removal from the sector was 

estimated to 41 million tonnes of CO2-eq. During the period total net removals have 

varied between around 38 to 57 million tonnes of CO2-eq. The total net removal was 

about the same in 2021 as in 2022. The total size and variation of net removals in the 

LULUCF-sector is mainly affected by the carbon stock change in forest land, and 

changes in the carbon pool living biomass and mineral soil constitute the major parts of 

these changes, followed by carbon stock changes in dead organic matter.  

Net removals in this sector are heavily influenced by harvests and natural disturbances 

such as storms, drought and fires on forest land.  
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Figure 2.37. Net emissions (+) and removals (-) of greenhouse gases in the LULUCF sector 
from different land-use categories and total net removals for the LULUCF-sector, 1990-2022. 

 

The lowest net removal in living biomass in forest land was 17 million tonnes of CO2-eq 

in 2022 and the highest was about 39 million tonnes of CO2-eq. in 1991. Between 2013 

and 2022 the total net removal on forest land decreased by nearly 15 million tonnes of 

CO2-eq. The decrease in net removal in living biomass is due to a decrease and slowing 

down in forest growth, high harvest and high mortality. In 2005 and 2007 there were 

decreases in the net removal because of two severe storms. According to the Swedish 

National Board of Forestry, the felling, including wood felled by storms, was estimated at 

122 Mm3sk in 2005. However, a decrease in the living biomass results mostly in an 

increase in the HWP-pool. The HWP-pool was a bit smaller in 2022 than in 2021, around 

8 million tonnes of CO2-eq.  

 

Inter-annual fluctuations in harvest rates are large. In 2022 the gross harvest was 

approximately 96 Mm3
 stemwood 30. Gross removal (growth) in Sweden shows an 

increasing trend but during the latest years the increase rate has slowed down and 

flattened out31. Since harvest level is below growth there is still a steady carbon stock in 

living biomass, which has prevailed since the beginning of the 21th century, but the trend 

is negative. The mineral soil pool on forest land is a steady net removal. In 2022 the net 

removal was more than 18 million tonnes of CO2-eq. The carbon stock change in mineral 

soil is hard to estimate since the pool is very large and the changes very small, which 

entails high uncertainties. The emissions from organics soil on forest land is decreasing 

but very little. In 2022 the emissions amounted to a bit more that 5 million tonnes of CO2-

eq.. 

 

 
30

 Skogsstyrelsen, Statistikfaktablad Avverkning 2022 (skogsstyrelsen.se) 

31 Officiell statistik om den svenska skogen | Sveriges lantbruksuniversitet, SLU (mynewsdesk.com) 

https://www.skogsstyrelsen.se/globalassets/statistik/statistikfaktablad/jo0312-statistikfaktablad.pdf
https://www.mynewsdesk.com/se/sveriges_lantbruksuniversitet__slu/pressreleases/officiell-statistik-om-den-svenska-skogen-3184299
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The categories grassland and wetlands account for very small areas and small net 

emissions and especially compared to forest land. The net emissions and removals in the 

category grassland have varied during the period and the variation in the net removal is 

due to the variation in harvest of trees (living biomass) in the grassland category. There is 

no trend since there has been both net emissions and net removals between 1990 and 

2022. In 2022 it was a net source of about 0.3 million tonnes of CO2-eq (uncertainties are 

big). The emissions from wetlands are due to drainage of organic soils for peat 

production and decay of peat for cultivation. The net emissions in 2022 were 0.3 million 

tonnes of CO2-eq. The peat production for energy has decreased but the peat production 

for cultivation has increased. 

 

The largest net emissions in this sector come from cropland and settlements. Net 

emissions from cropland have been about 2.5 million tonnes of CO2-eq. as a mean value 

between 1990 and 2022. The annual variation in net emissions in cropland is connected to 

the variation in mineral soils. The variations in mineral soils depend on what are grown 

and how large areas of crops that are grown between years, together with the climatic 

conditions (air temperature and precipitations). The total net emissions in 2022 was 3 

million tonnes of CO2-eq. The emissions from the cultivation of drained organic soils has 

been decreasing since the areal has decreased. Emissions from drained organic soils are 

the largest source in this land use category and in 2022 the net emissions amounted to 2.5 

million tonnes of CO2-eq. 

 

Total net emissions from settlements were on average 2.4 million tonnes of CO2-eq 

during the period 1990 to 2022. The highest total net emission was in 1993 and amounted 

to nearly 4 million tonnes of CO2-eq. The total net emissions in 2021 and 2022 were 

smaller than in 2020 and amounted to nearly 2.5 million tonnes of CO2-eq. Emissions are 

mainly caused by urbanisation and establishments of power lines and forest roads and in 

connection with harvest of living biomass. 

 

Net emissions and net removals by carbon pool  

Net removals in the LULUCF-sector are calculated as the total carbon stock change in 

living biomass, dead organic matter (dead wood and litter including the humus layer of 

soil), soil organic carbon, harvested wood products (HWP) and other emissions 

(fertilization N2O, indirect (N2O), mineralization (N2O), biomass burning (N2O and CH4) 

and drainage (N2O and CH4) for different land use categories (Figure 2.38). 
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Figure 2.38. Emissions (+) and removals (-) of carbon dioxide from different carbon pools, 
1990-2022. 

 

Net removals in living biomass and mineral soil are significant and primarly given by the 

net removals on primarily forest land. The net removal in the carbon pool living biomass 

in 2022 was 16 million tonnes of CO2-eq and this is about the same as the year before but 

14 million tonnes of CO2-eq. smaller than in 2016. The lowest net removal for living 

biomass was in 2018, which was a very dry year. The HWP pool stock change depends 

on the estimated difference between the inflow of carbon in terms of new products and 

the modelled outflow of discarded products. At present, the estimated pool therefore 

covariates with the living biomass net removals in the category forest land. The largest 

net removals in the pool/category HWP, occurred after the big storm in 2005 resulting in 

increased stock of timber the year after the storm. The net removal in the pool HWP was 

about 8 million tonnes of CO2-eq. in 2022 and this is an increase since 2018. The HWP 

carbon stock has increased during the last three years and also the harvest has increased32. 

Both in 2020 and 2021 the pulp and paper fraction has increased since there has been an 

increased demand.  

 

The uncertainty of estimates in the LULUCF sector is generally larger than in other CRT 

sectors in the inventory and the uncertainties are generally larger for the smaller 

categories (area) in the LULUCF sector than for larger ones. For more information, 

please read in NIR annexes.  

 Waste (CRT sector 5) 

Two thirds of the emissions from the waste sector come from solid waste disposal which 

generates methane. These emissions have decreased by approximately 77% since 1990 

and several policy instruments ï both legislative and economic ï have had significant 

 
32

 Skogsstyrelsen, Statistikfaktablad Avverkning 2022 (skogsstyrelsen.se) 

 

https://www.skogsstyrelsen.se/globalassets/statistik/statistikfaktablad/jo0312-statistikfaktablad.pdf
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impact on this trend. The most important mitigation measures are an expansion of 

methane recovery from landfills, reduced landfill disposal of organic material, increased 

levels of recovery of materials and waste incineration with energy recovery.  

 
Emissions from waste (CRT 5) include emissions from solid waste disposal (CRT 5A), 

wastewater treatment and discharge (CRT 5D), biological treatment of solid waste (CRT 

5B) and incineration and open burning of waste (CRT 5C). The shares of the sub sectors 

of the total emissions of the sector are shown in Figure 2.39. Greenhouse gas emissions 

from the waste sector amounted to 0.95 Mt CO2-eq. in 2022, or 2% of the national total of 

greenhouse gas emissions. Out of this, approximately 0.51 Mt CO2-eq. came from solid 

waste disposal. 

 

Figure 2.39. Share of emissions from sub sectors in the waste sector 2022. 

 

Emissions in the sector are predominantly methane (CH4), 66% in 2022, as seen in Figure 

2.40. Emissions of methane from the waste sector have decreased by 87% in the period 

1990 to 2022, due to an increased level of collection and management of methane gas 

from landfills and reduced amounts of organic material being deposited in landfills. 
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Figure 2.40. Emissions from the waste sector, per gas, 1990-2022. 

 

In 2022, nitrous oxide (N2O) emissions amounted to 22% of the greenhouse gas 

emissions. There has been a reduction in the quantity of nitrogen discharged from 

municipal wastewater treatment plants from the mid-1990s, when nitrogen treatment in 

wastewater treatment plants in Sweden was developed. The waste sector also emits small 

amounts of carbon dioxide (CO2) emissions, 12% of the sectorsô emissions in 2022. 

These emissions come from the incineration of waste, of which a minor part is reported in 

the waste sector and the major part is reported in the energy sector. 

 

Emissions from the waste sector have decreased by 77% since 1990, see Figure 2.41 for a 

sub sectoral breakdown of emissions over time. The most significant emissions in the 

waste sector occur as a result of solid waste disposal. However, the trend also shows the 

most significant emission reductions within this subsector ï a decrease of 87% between 

1990 and 2022. 
 

While emissions from wastewater treatment and discharge decreased by 9% from 1990 

until 2022, emissions emanating from biological treatment of solid waste and incineration 

and open burning of waste both show increasing trends from 1990 to 2022, by 669% and 

159% respectively. 
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Figure 2.41. Emissions from the waste sector, per subsector, 1990-2022. 

 

2.3.5.1 SOLID WASTE DISPOSAL (CRT 5A) 

In 2022, 54% of the emissions from the waste sector came from solid waste disposal 

(CRT 5A). Between 2021 and 2022 the emissions decreased by 8% from this subsector. 

Solid waste disposal covers managed, unmanaged and uncategorized waste that has been 

deposited in landfills. Landfills are the second largest source for emissions of methane 

gas in Sweden, after livestock farming (in agriculture, CRT 3). Methane is formed when 

organic waste deposited in landfills starts to decay. Increased collection levels and 

management of methane gas from landfills and reduced amounts of organic material 

being deposited in landfills have led to steadily declining methane emissions from 

Swedish landfills since the early 1990s. 
 

Waste management has developed considerably over the past twenty years. Several 

policy instruments have had a significant impact on this trend. Producer responsibility 

was introduced for several groups of products in the 1990s and, today, eight groups of 

products are covered (i.e. batteries, cars, tires, electric and electronic products, packaging, 

paper, pharmaceuticals and radioactive products)33. A tax on depositing waste in landfills 

was introduced in 200034. Bans on landfill disposal of combustible waste (in 2002) and 

organic material (in 2005) have also been introduced35. These bans contributed to 

substantial shifts in Swedish waste management. The landfilling of other types of waste 

has also fallen sharply.  
 

 
33

 Swedish EPA, 2017 

34
Avfall Sverige, 2017 

35
 Swedish EPA, 2012 
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Finally, the obligation for municipal waste planning that was introduced in 199136 may 

also have contributed to the increased collection of methane from landfills as well as to 

the reduced deposits of degradable material. 
 

2.3.5.1 WASTEWATER TREATMENT AND DISCHARGE (CRT 5D) 

About 23% of the emissions in the waste sector are emitted from wastewater treatment 

and discharge. The emissions were approximately 0.2 Mt CO2-eq. in 2022. Wastewater 

treatment facilities have been continuously improved since the late 1960s37. Emissions 

from Swedish wastewater treatment and discharge have decreased by approximately 10% 

since 1990, which may be explained by the improvement of facilities during the period as 

well as increased biogas generation from sewage sludge (Figure 2.41). 

2.3.5.2 BIOLOGICAL TREATMENT OF SOLID WASTE (CRT 5B) 

Biological treatment of solid waste accounted for 10% of the total emissions in the waste 

sector in 2022 (approximately 0.1 Mt CO2-eq). Biological treatment of solid waste 

includes composting (aerobic digestion) and anaerobic digestion of organic waste. While 

composting generates methane and nitrous oxide, the anaerobic digestion is designed to 

produce methane for use in other sectors. 

 

The use of methane for combustion is reported in the energy sector, but emissions 

emanating from the production (e.g. leakages when upgrading biogas) are reported in the 

waste sector. The emissions from biological treatment of solid waste have shown an 

increasing trend over the last two decades. In fact, the emissions have increased by almost 

670% since 1990, especially in recent years when also production of biogas using 

anaerobic digestion was scaled up38. This may explain the increasing trend together with 

the fact that composting and digestion overall has become more important treatment 

methods of municipal waste during the time period (Figure 2.41).  

2.3.5.3 INCINERATION AND OPEN BURNING OF WASTE (CRT 5C) 

In 2022, 12% of the total emissions in the waste sector occurred in incineration and open 

burning of waste. Emissions have shown an increased trend since 1990, and in particular 

since 2003. The total generation of municipal waste has increased over the period and 

incineration has become the most important treatment option for municipal waste (Figure 

2.41). However, the main incineration of municipal waste uses energy recovery and the 

emissions are therefore accounted for in the energy sector (CRT 1). Nevertheless, this has 

led to a higher incineration capacity which together with larger quantities of waste being 

categorized as hazardous may explain the trend also for incineration and open burning of 

waste in the waste sector. 

 International shipping and aviation 

International bunkers include refuelling in Sweden by international shipping and aviation. 

These emissions are reported as memo items and are not included in the total Swedish 

emissions calculated in relation to the Convention and Kyoto Protocol commitments. 

Greenhouse gas emissions from international shipping and aviation, also known as 

international bunkers, are considerably larger than those from domestic shipping and 

 
36

 Swedish EPA, 1991  

37
 Swedish EPA, 2009 

38
 Swedish Energy Agency, 2015  



SWEDISH ENVIRONMENTAL PROTECTION AGENCY  
National Inventory Report Sweden 2024 

 103 

aviation. In 2022, they amounted to 8.9 Mt of CO2-eq, which is an increase of 5% since 

2021 (Figure 2.42). The overall increase in emissions from international bunkers is a 

result of increased air traffic after the covid-19-pandemic. Greenhouse gas emissions 

from international shipping decreased during 2022.   

 

 

Figure 2.42. Emissions from international bunkers, total and per subsector, 1990-2022. 

 

Emissions from international shipping reached a total of 7 Mt of CO2-eq. in 2022. This is 

a decrease of 6% compared to 2021, and a doubling of emissions compared to 1990. 

 

Explanations of the increase of emissions from foreign shipping might be:  

¶ That Swedish bunker companies have gained market share in the bunkering 

market, partly because they were early on offering low-sulfur fuel and partly 

because a major competing Danish company went bankrupt in 2014. 

 

¶ The production of residual oil (fuel oil nos. 2-5) has increased due to higher 

demand for low-sulfur fuel, where residual oil is a by-product from the 

production of low-sulfur fuel and then the residual fuel is sold as cheaper high-

sulfur fuel. 

 

¶ How much shipping companies choose to bunker in Sweden also has to do with 

how the fuel price in Sweden compares to other countries and the shipping routes 

in general. 

 

Fluctuations in bunker volumes between years are also dependent on fuel prices in 

Sweden compared to the prices in ports in other countries. 

 

Greenhouse gas emissions from international aviation bunkers were 1.8 Mt of CO2-eq. in 

2022. This is an increase of 83% compared to 2021, and 35% higher than in 1990. The 

large increase in emissions from international aviation between 2021 and 2022 is a 

rebound effect after the covid-19-pandemic. Emissions are still not back at pre-pandemic 
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levels. Emissions from international bunkering of aviation have varied over time, but the 

trend points to a rise in these emissions, owing to growth in international travel.  
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2.4 Precursors and indirect emissions  
 

The indirect greenhouse gases in Sweden include nitrogen oxides (NOX), non-methane 

volatile organic compounds (NMVOCs), carbon monoxide (CO) and sulfur dioxide 

(SO2). The first three gases influence the concentration of ozone in the lower troposphere 

and hence have influence on the radiative forcing. Sulfur dioxide contributes to aerosol 

formation in the atmosphere. Sulfate aerosols affect the climate as they reflect sunlight 

and they also have an indirect effect on climate in that they influence the ñseedingò of 

clouds which have a negative net radiative forcing effect, and therefore tend to cool the 

surface.  

 

There has been a long-term decrease in the emissions of the indirect greenhouse gases 

and SO2 in Sweden as their emissions have declined strongly since 1990. 

 

 Non-methane volatile organic compounds (NMVOCs)  

A total of 132 kt of non-methane volatile organic compounds (NMVOCs) were emitted in 

2022. Approximately 45% of the emissions was derived from the industrial processes and 

product use sector (CRT 2). The shares of the energy sector (CRT 1) and the agricultural 

sector (CRT 3) were about 33% and 22%, respectively. The remaining emissions (0.2%) 

were derived from the waste sector.  

 

Within (CRT 2) most of the NMVOCs emissions were derived from solvent use (2D3), 

accounting for 38% of the national total in 2022. Most of the emissions in CRT 1 were 

derived from Other sectors (1A4) and the transport sector (1A3) as well as from fugitive 

emissions of oil and natural gas (1B) and accounted for about 11%, 9.5% and 2.7% of the 

national total, respectively. Emissions from manure management (3B) accounted for 

about 15% of the national total in 2022, see Figure 2.43. 

 

 

Figure 2.43. Emission sources of NMVOC in 2022 (kt). 
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The aggregated emissions of NMVOCs have declined by approximately 64% since 1990. 

Most of the emission reduction occurred in the energy sector (CRT 1) followed by the 

industrial processes and product use sector (CRT 2. The aggregated emissions in 2022 

decreased by approximately 1% compared to 2021 and most of the decrease occurred in 

CRT 2, see Figure 2.44.  

 

 

 

Figure 2.44. Emission trends of NMVOC 1990-2022 (kt).  

 

Within the energy sector, the largest reduction of NMVOCs emissions occurred in the 

transport sector as emissions decreased by about 92% since 1990. The main reason 

behind the reduction was the introduction of stricter emission standards in the EU 

regulation for road vehicles. Between 2021 and 2022, emissions from the transport sector 

decreased by 1%. Emissions from oil refineries (1B) have also decreased since 1990; by 

89% due to technological improvements in the sector.  

 

Since 1990, NMVOCs emissions from solvent use (2D3) have decreased by 44% due to 

national abatement measures, such as the reduction of solvents content in paints and 

coatings. Emissions from the agricultural sector (CRT 3) have declined by about 25% 

since 1990, mainly due to decreased numbers of livestock and hence reduced amounts of 

manure, especially from dairy cattle and swine.  

 

 Nitrogen oxides (NOX) 

In 2022, the total emissions of NOX were about 112 kt. The energy sector (CRT 1) 

accounted for most of the emissions (76%). The industrial processes and product use 

sector (CRT 2) and the agricultural sector (CRT 3) were responsible for about 12% each. 

Emissions from the waste sector (CRT 5) were insignificant. 
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In 2022, the transport sector (1A3) and the manufacturing industries and construction 

(1A2) were responsible for 41% and about 14%, respectively, while the shares of the heat 

production and public electricity sector (1A1a) and Other sectors (1A4) contributed 11% 

and 9% respectively, of the total emissions. 

 

The pulp and paper industry (2H1) was the major source of NOx emission in the CRT 2 

sector. Most of the emissions in the agricultural sector were derived from agricultural 

soils (3D), see Figure 2.45. 

 

Figure 2.45. Emission sources of NOx in 2022 (kt). 

 

Since 1990, the aggregated NOX emissions have declined by 62% and the emissions in 

2022 were 3.3% lower compared to the previous year, see Figure 2.46. NOx emissions 

from the transport sector (1A3) have declined by about 73% since 1990. Between 2021 

and 2022, emissions from the transport sector decreased by 4%, mainly from road 

transportation. In urban areas, road traffic is the most significant contributor to emissions 

of NOX but the introduction of catalytic converters on cars in the late 1980's and the 

subsequent gradually more stringent emission standards have contributed to the reduction 

of nitrogen oxide levels in urban areas. 

 

NOX emissions from energy industries (1A1) have been reduced by about 18% since 

1990. However, the annual NOX emission from (1A1) varies due to variable weather 

conditions. Weather influences the demand for heating of houses, public and commercial 

buildings, resulting in emission patterns that mirror the inter-annual variability of 

weather. The increased use of district heating and the introduced "NOX charge" in the 

early 1990s have also contributed to reduction of NOX emissions.  
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Figure 2.46. Emission trends of NOX 1990-2022 (kt).  

 

Emissions of NOx from the industrial processes and product use sector (CRT 2) have 

decreased by about 14% since 1990. Mineral- chemical- and metal industries were 

responsible for the reduction. Since 1990, emissions from the agricultural sector have 

declined by 13% due to reduced use of N-fertilizer and the reduction of the amount of 

manure following a decreasing number of livestock, especially in dairy cattle and swine. 

There have also been improvements in manure management at the national level.   

 

 Carbon monoxide (CO) 

The aggregated emissions of carbon monoxide (CO) have decreased by 75% since 1990 

and were around 277 kt in 2022. Emissions in 2022 were 2% lower than 2021. 

 

In 2022, the energy sector (CRT 1) accounted for most of the emissions (89%). Most of 

the remaining emissions were derived from the industrial processes and product use 

sector (CRT 2). Emissions from the waste sector (CRT 5) were insignificant. 

 

In 2022, Other sectors (1A4, mainly residential heat production (1A4b) and commercial 

/institutional (1A4a)) accounted for 55% of the total emissions. The share of the transport 

sector (1A3) was 27%. Emissions from manufacturing industries and construction (1A2) 

and the industrial processes and product use sector (mainly metal industry (2C) and pulp 

and paper industry (2H1)), accounted for about 5.2% and 10%, respectively of the 

emissions in 2022, see Figure 2.47. 
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Figure 2.47. Emission sources of CO in 2022 (kt). 

 

Since 1990, emissions from the energy sector (CRT 1) have declined by 77% of which 

the transport (1A3) was responsible for most of the reduction. This was achieved as new 

fuel-driven vehicles sold in Sweden have been equipped with catalytic converters that 

convert CO gas and other unburned hydrocarbons to CO2 and water vapor. Emissions of 

CO from the industrial processes and product use sector (CRT 2) have increased by about 

33% since 1990, mainly from aluminum production (2C3) and pulp and paper industry 

(2H1), due to increased production, see Figure 2.48. 

 

 

Figure 2.48. Emission trends of CO 1990-2022 (kt). 
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 Sulphur dioxide (SO2)  

Emissions of SO2 have decreased from about 103 kt in 1990 to about 15 kt in 2022, a 

reduction of 86%. Emissions in 2022 were about 4% lower than the previous year. In 

2022, almost 46% of the emitted SO2 was derived from the energy sector (CRT 1), while 

the industrial processes and product use sector (CRT 2) was responsible for the remaining 

emissions (54%). Emissions from the waste sector (CRT 5) was insignificant. 

 

Most of the SO2 emissions were derived from Metal industry (2C) and public electricity 

and heat production (1A1a), accounting for 28% and 19%, respectively. The 

manufacturing industries and construction sector (1A2) was responsible for 17 % and the 

Other sectors (1A4) for 4.4 % of the total emissions in 2022. The transport sector 

accounted for 2.3% of the emissions. see Figure 2.49.  

 

 

Figure 2.49. Emission sources of SO2 in 2022 (kt). 

 

Emission of SO2 from the transport (1A3) has declined by 97% since 1990, see Figure 

2.50. A similar trend can be observed in other subsectors within the energy sector, such as 

the energy industries (1A1), the manufacturing industries and construction (1A2) and 

Other sectors (1A4), which have declined between 88% and 96%. Emissions from the 

industrial processes and product use sector (CRT 2) have also declined by 77% since 

1990. The main reason for the reduction of emission was a transfer from fuels with high-

sulfur content to very low-sulfur content fuels. A tax on sulfur, introduced in 1991, has 

been important in this transition.  
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Figure 2.50. Emission trends of SO2 1990-2022 (kt). 

 

The pulp and paper industry (2H), metal industry (2C) and the mineral industry (2A) 

were responsible for most of the SO2 emission reduction within CRT 2. Domestic 

navigation (within Water-borne navigation CRT 1A3d) contributed a little more than 1% 

of the aggregated SO2 emissions in 2022 and has decreased by 96% compared to 1990, 

due to a switch to oils with lower sulphur content. 
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3 Energy (CRT sector 1) 

3.1 Overview of sector 
The energy sector includes emissions from fuel combustion (CRT 1.A) and fugitive 

emissions from fuel production and handling (CRT 1.B). Energy consumption per capita 

is high in Sweden compared to other OECD countries. This is because of the availability 

of natural resources such as forests and hydropower, which led to the early and rapid 

expansion of energy-intensive industries. Swedenôs geographical location, with low mean 

annual temperatures also explains the high demand for energy for heating. The energy 

sector, including transport, has long accounted for the major part of Swedish greenhouse 

gas emissions and emissions of carbon dioxide dominate overwhelmingly in this sector. 

However, carbon dioxide emissions per capita from the energy sector are relatively low in 

Sweden compared with other industrialized nations. This is due to a relatively high use of 

hydropower and nuclear power and low use of fossil fuels, as well as the use of energy 

and carbon dioxide taxation for limiting the emissions of carbon dioxide39. 

 
As can be seen in Figure 3.1, in the energy sector, emissions of CO2 contribute about 98% 

of the total greenhouse gas emissions (in CO2-eq.) in 2022. Emissions of total greenhouse 

gases from the energy sector have decreased by 37% from 53 272 kt CO2-eq. in 1990 to 

30 868 kt CO2-eq. in 2022, mainly due to reduced fossil fuel consumption in the 

residential sector (CRT 1.A.4) (Figure 3.2).  

 

 

Figure 3.1. Total emissions of all greenhouse gases calculated as Gg CO2-eq. from CRT 1 
Energy.  

 

 
39

 Ministry of the Environment, 2001 
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Figure 3.2. Total emissions of all greenhouse gases calculated as CO2-eq. from the different 
sub-sectors within the Energy sector. 1A1 Energy industries. 1A2 Manufacturing industries 
and construction. 1A3 Transport. 1A4 Other sectors. B Fugitive emissions.  

 

As shown in Figure 3.2, the transport sector (CRT 1.A.3) accounts for the largest part of 

the GHG emissions from the energy sector. Emissions from public electricity and heat 

production (CRT 1.A.1) varies mainly because of temperature variations between years. 

As mentioned earlier, the emissions from residential heating (CRT 1.A.4) are decreasing 

due to a shift from usage of heating oils to district heating. In manufacturing industries 

and construction (CRT 1.A.2), the three largest industries in terms of fuel consumption 

are the pulp and paper industry, the chemical industry and the iron and steel industry. 

Despite rising industrial production, oil consumption has fallen sharply since 1970. This 

has been possible due to increased use of electricity and improved energy efficiency. 

 

The large emissions from CRT 1.A.1 in 1996 and 2010 are mostly due to the cold winters 

those years and low production of nuclear energy, which meant that the demand of 

electricity and heat had to be met by combustion-based energy. In 2011, conditions were 

less extreme and emissions, especially from electricity and heat production, decreased 

considerably. The dip in emissions from manufacturing industries and construction in 

2009 reflects the economic conditions resulting in lower demand of e.g. iron and steel. 

The covid pandemic influenced almost all sectors and led to a decrease in emissions in 

2020. The increase of emissions between 2020 and 2021 are due to increased 

consumption of liquid and gaseous fuels in the energy production sector. There are two 

refinery facilities producing hydrogen. One started in the 1980s. The increase in fugitive 

emissions from oil and natural gas (CRT 1.B.2) from 2006 is caused by the other facilitiy 

that put into operation full scale production of hydrogen. 
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3.2 Fuel combustion (CRT 1.A) 
Emissions from fuel combustion, CRT 1.A, are allocated to a number of subsectors. 

 

CRT 1.A.1 energy industries, e.g. public electricity and heat production plants, 

combustion activities within oil refineries, and combustion related to solid fuel 

production, i.e. coke ovens. 

 

CRT 1.A.2 manufacturing industries, combustion-related emissions in manufacturing 

industries and construction and working machinery within the construction sector 

allocated to this subsector. Emissions from working machinery within the construction 

sector are allocated to CRT 1.A.2, but apart from that, CRT 1.A.2 includes only 

stationary combustion. 

 

CRT 1.A.3, emissions from domestic transport include aviation, road traffic, railways 

and navigation. 

 

CRT 1.A.4, emissions from other sectors, include stationary and mobile sources in 

households, service, agriculture, forestry and fisheries. 

 

CRT 1.A.5, emissions from other combustion. 

 

Emissions from International aviation and international navigation (international 

bunkers) and multilateral operations, CRT 1.D, are not included in the national total. 

 

Emissions from fuel combustion in Sweden are, if not otherwise stated, determined as the 

product of fuel consumption, thermal value and emission factors (EF) as shown in the 

formula: 

 
Emissionsfuels (unit) = × Fuel consumption (unit) * thermal valuefuels * EFfuels 

 

Different tier methods are used for different sub-sectors as discussed in the sections 

below. Activity data sources, thermal values and emission factors are described in detail 

in Annex 2. 

 

Please note that some fuel types are used in industrial processes rather than for energy 

purposes. This is for example the case for coal and coke in the metal industry. Emissions 

from these fuels are thus accounted for under CRT 2 and methods used are described in 

section 4. 

 Comparison of the sectoral approach with the reference approach 

A detailed discussion on the reference approach and the differences compared to the 

sectoral approach is provided in Annex 4. Figure 3.3 shows the differences in fuel 

consumption and CO2 emissions between the Reference and Sectoral Approach for all 

fossil fuels 1990-2022.  
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Figure 3.3. Differences between Reference Approach and Sectoral Approach (Reference 
minus Sectoral expressed as percent of sectoral approach).  

 

Fuel consumption and CO2 emissions from the reference approach differ with more than 

2% from the sectoral approach for all years. However, the energy consumption and 

emissions in reference approach is mostly lower than the sectoral approach. In response 

to UNFCCC review recommendations since 2013, a cooperation between Swedish EPA, 

Swedish Energy Agency, SMED and Statistics Sweden has been initiated with the aim to 

find explanations to the differences.  

 

The comparison between reference and sectoral approach has resulted in larger 

differences since submission 2023 due to larger differences in gaseous fuels, liquid fuels 

and solid fuels. The main reason for the larger differences is that the energy consumption 

in TJ for non-energy use of gaseous fuels are different in the energy balances and the 

IPPU sector. The differences have been found to have several reasons as of now. There 

are differences in emission factors and net calorific values between the sectoral approach 

and the reference approach. There are also reporting differences between the energy 

balances delivery side, the consumption side and the EU Emission Trading Systemôs 

energy used. These differences have not yet been fully resolved but are being further 

investigated and evaluated in cooperation with the facilities in question. Energy 

consumption of gaseous fuels is in line with the final energy consumption in the energy 

balances reported for Sweden.  

 

The largest parts of the differences, in absolute numbers, are related to solid and gaseous 

fuels followed by liquid fuels in submission 2024.  

 

Consumption of liquid fuels according to sectoral approach is consistent with official 

energy statistics on fuel consumption, as described in Annex 4. 
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In general, the comparison of RA with SA has improved since submission 2021. The 

improvements are due to revised energy input of NEU (for further description of 

improvements se chapter 4.2.1 Revisions of Non-energy use in Annex 4 and revisions of 

the Monthly fuel statistics. 

 

Other remaining differences are:   

Mainly due to differences in NCV for the various fuel types within this group between 

RA and SA, which causes discrepancies between the differences of Fuel consumption and 

CO2 emissions.  

 

The differences for solid fuels are still large. One important reason for the differences is 

that the different data sources used for reference and sectoral approaches have very 

different purposes. In sectoral approach, the main data sources for the iron and steel 

industry are environmental reports and data reported to EU ETS, which are considered 

accurate. For the reference approach, Monthly Fuel Statistics, trade and delivery statistics 

are used. Since submission 2022, the NEU for solid fuels in IPPU was revised and new 

data for emissions, carbon excluded and fuel amounts for NEU were calculated. The last 

emission years, 2019, 2020 and 2022, show increased differences in Energy consumption 

due to the delivery side of the Energy balance reporting large stock changes in 

combination with increased import, which is not seen in the GHG inventory (see Annex 

4, chapter 4.4.2 Solid fuels for more detailed discussion). Further investigations on 

possible reasons for the differences are needed, with a focus on cooperation between the 

inventory compilers and the Swedish Energy Agency and the steelworks operators, as 

there are still reporting consistency deficiencies regarding environmental reports and 

energy statistics for the iron and steel industry in particular.  

 

For other fossil fuels, there are differences due to different classifications of fuels and 

different assumptions about fossil and biogenic shares of municipal waste. 

 

 International bunker fuels 

This sector covers emissions from fuel bought in Sweden and used for international 

navigation and aviation as well as multilateral operations.  

 

Emissions from international bunkers for aviation and navigation are not included in the 

national total, but instead reported separately as a memo item in CRT 1.D. This is in 

accordance with the IPCC Guidelines. However, when the Swedish emissions are 

evaluated, international bunkers are important, as greenhouse gas (GHG) emissions from 

international bunkers are almost ten times higher than from domestic navigation and 

aviation and have increased significantly since 1990. The increase of GHG emissions can 

be explained by increased travel abroad by flight, an increase in freight transport by 

shipping and an increased market share for Swedish bunker companies. For more 

information regarding the increase of GHG as a result of an increase in consumption of 

bunker fuels, see chapter 2.3.6. The corona pandemic had a profound impact on 

international aviation in 2020. 
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3.2.2.1 INTERNATIONAL AVIATION, CRT 1.D.1.A 

Bunker fuel for aviation is defined as fuel used for international aviation purchased in 

Sweden and used for flights with a destination abroad. This includes emissions from the 

whole flight cycle, i.e. both the LTO and the Cruise phase. 

 

¶ LTO (Landing and Take-Off): aircraft emissions that occur below an altitude of 

3000 feet) 

¶ Cruise: aircraft emissions that occur above an altitude of 3000 feet.  

 

The emissions from both domestic and international aviation, reported to the UNFCCC, 

are based on activity data from the monthly survey on supply and delivery of petroleum 

products from Statistics Sweden (see Annex 2) as well as fuel and emission data reported 

by the Swedish Transport Agency (STAg). The methodology for calculating national 

emissions is the same for all years with a few exceptions for the earlier years.  

 

In 2020, the corona pandemic had an unprecedented impact on international aviation, 

causing emissions to fall below the levels of 1990 for the first time since 1993. In 2022, 

there was a massive increase in greenhouse gas (GHG) emissions from international 

aviation, although from low levels and they are still below pre-pandemic levels. The 

GHG emissions from international aviation were 1825 kt CO2-eq. in 2022, which is a 

35% increase compared to 1990 and an increase by 83% since 2021. See Figure 3.4 

below. With the exception of 2020, emissions from international aviation have varied 

over time, but has shown an increasing trend due to an increasing trend in foreign travel. 

Biogenic jet kerosene is included in the emissions calculations from 2018, but the 

Swedish government did not introduce a mandatory reduction obligation until the year 

2021. The same emission factors are used for biogenic as for fossil jet kerosene. 

 

 

Figure 3.4. Total emissions of all greenhouse gases calculated as CO2 eq. from international 
aviation 1990-2022 (kt). 

 

The Swedish Transport Agency (STAg) have an obligation to report the emissions from 

aviation in accordance with the Swedish climate regulation. The fuel consumption and 
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emissions published by STAg, are calculated by the Swedish Defence Research Agency 

(FOI) by using an estimation model and input data provided by STAg regarding: 

¶ Airport of departure and arrival 

¶ Type of aircraft 

¶ Number of flights 

¶ Number of passengers 

¶ International or domestic flight 

 

A database with information regarding 200 different types of aircraft is also used. The 

emission data regarding different types of aircrafts in the database originates from ñICAO 

Engine Exhaust Emission Data Bankò. All this data is used to calculate emissions and 

amounts of burnt fuel for total flight time as well as for aircraft movements below 3000 

feet at the airports, the so called LTO cycle. The FOI has in a published report described 

their method for estimating the emission from aviation40.  

  

Due to the fact that Swedish airports generally are smaller than international airports in 

other countries; taxi times are much shorter for domestic flights as well as climb-out and 

take-off times compared to the International Civil Aviation Organization (ICAO) 

standards that the IPCC guidelines follow41. As a result, the traffic from Swedish airports 

consumes less fuel and gives rise to less emissions.  

 

The results from the emission calculations are aggregated into four groups; domestic 

landing and take-off (LTO), domestic cruise, international LTO and international cruise. 

The estimated fuel consumption and emissions are then adjusted to correspond to the fuel 

statistics from the monthly survey on supply and delivery of petroleum products from 

Statistics Sweden (see Annex 2). 

This is in line with 2006 IPCC Guidelines, and data of good quality exists from 1995 and 

onwards. 

 

Emissions of CO2 and SO2 from 1995 and later, are based on thermal values from 2006 

IPCC Guidelines. Emissions of CO2 are calculated using emission factors from 2006 

IPCC Guidelines while emissions of SO2 are calculated using country specific emission 

factors. The emissions of HC are estimated by STAg and split into NMVOC and CH4 

based on the ratio according to the EMEP/EEA Air Pollutant Emission Inventory 

Guidebook 201342. N2O emissions from LTO are estimated by using the number of LTO 

cycles reported by FOI together with emission factors from EMEP/EEA Guidebook 2013. 

N2O emissions from the Cruise phase are based on delivered amounts of fuel for cruise 

activities estimated by FOI, together with emission factors according to the EMEP/EEA 

Guidebook 2013. All emissions estimated by STAg are adjusted to be in line with the 

national fuel delivery statistics. 

 

 
40

 Mårtensson, T. & Hasselrot, A., 2013. 

41
 Gustafsson, 2005. 

42
 In EMEP/EEA Guidebook 2016 and 2019 the methodology has changed and requires more precise input 

data. Therefore, Sweden still uses the methodology descibed in the 2013 edition. 
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Emissions of CO2 for 1990-1994 are based on thermal values from 2006 IPCC 

Guidelines, country specific emission factors and an assumed international share of the 

total air traffic. Emissions of SO2 are estimated based on the fuel and energy consumption 

and emissions of CO2 in 1990-1994. The number of LTO cycles in 1990-1994 was 

estimated by measuring the mean value for LTO cycles for domestic and international 

flights in 1995-2000. Emissions of CO for 1990-1994 were calculated by comparing the 

ratio between CO and CO2 emissions in 1995. The same ratio was applied for 1990-1994. 

The calculation of NOX emissions was made in a similar way as for CO emissions. The 

emissions of HC in 1990-1994 were estimated by extrapolation. 

3.2.2.2 INTERNATIONAL NAVIGATION, CRT 1 D1B 

International bunkers from navigation are defined as fuels bought in Sweden, by Swedish 

or foreign-registered ships, and used for transportation to non-Swedish destinations.  

 

International freight transport activity has increased, as the volume of goods transported 

has grown and globalisation of trade and production systems has led to goods being 

transported over greater distances. Another factor for the increased emissions could be 

that more shipping companies choose to refuel in Sweden, as Swedish refineries produce 

low-sulphur marine fuels meeting strict environmental standards. Fluctuations in bunker 

volumes between years are also dependent on fuel prices in Sweden compared to ports in 

other countries. See chapter 2.3.6. for more information.  

 

The emissions from international navigation are estimated applying Tier 2 and the 

emissions of GHG from international shipping was 7 046 kt CO2-eq. in 2022. This is a 

decrease by 5.9 % compared to 2021 but the emissions of greenhouse gases have more 

than doubled since 1990. The total emissions of all greenhouse gases calculated as CO2-

eq. from international navigation can be seen in Figure 3.5. 

 

 

Figure 3.5. Total emissions of all greenhouse gases calculated as CO2 eq. from international 
navigation 1990-2022 (kt). 
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The split between fuel used for national and international navigation, except for leisure 

boats, was based on the monthly survey on supply and delivery of petroleum products43 

until submission 2020. However, as it was problematic for fuel suppliers to separate fuel 

distributed to national respectively international navigation, the monthly survey of fuel 

supply statistics was revised in 2018. The reported fuel for national and international 

navigation was merged in the survey to represent the total fuel supply for navigation.  

 

As from submission 2020, the fuel consumption by international navigation is estimated 

as the difference between the fuel used by domestic navigation, which is based on the 

Shipair model, and the total supply of fuel for navigation in the monthly survey of fuel 

supply statistics. For more information regarding the methodology for domestic 

navigation, see section 3.2.19.2. The exeception to the rule is the consumption of 

liquefied natural gas (LNG), which is based on a survey. 

 

LNG is a rapidly increasing shipping fuel. The volumes are still small compared to other 

fuels in international navigation, but the increasing amount of LNG has a big impact on 

the methane emissions from shipping due to methane slip. A survey to estimate the use of 

LNG by shipping has been conducted annualy since 2020 and shows a consumption of 

LNG since 2018. The Shipair model can distinguish LNG powered ships and their 

consumption of LNG is subtracted from the Shipair model to avoid double counting, as 

this data is taken from the LNG survey. The emission factors for LNG are based on a 

study from 202044. 

3.2.2.3 MULTILATERAL OPERATIONS, CRT 1.D.2 

Emission from multilateral operations should be reported separately as a memo item in 

CRT 1.D.2, in accordance with 2006 IPCC Guidelines.  

 

The fuel for military operations abroad is, according to information from the National 

Defence, not bought in Sweden but in the country where the operation takes place and 

therefore not included in the Swedish inventory.  

 

 Feedstocks and non-energy use of fuels 

Activity data on feedstocks and non-energy use of fuels is collected from the facilitiesô 

environmental reports and the EU ETS statistics. Sweden uses the Swedish Energy 

Balance non energy use data for CRT table 1.A.d, non-energy use (NEU) of fuels for all 

fuel groups except for solid fuels, whis is the same as for feedstocks and non-energy uses 

reported in the IPPU sector (CRT 2).  

 

Net calorific values and carbon emission factors are the same as in CRT 1.A.b. The 

parameter ñfraction of carbon oxidizedò has been set to 1.00 for all fuels, which is in line 

with the 2006 IPCC Guidelines. Emissions from use of fuels reported in CRT 1.B or CRT 

2 is reported as ñCO2 emissions from the NEU reported in the inventoryò in the CRT-

tables. 

 
43

 Statistic Sweden. Monthly fuel, gas and inventory statistics. See annex 2 for more information regarding 

different surveys. 

44
 Hult, C. et al. 2020. Emission factors for methane engines on vehicles and ships 
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 CO2 capture from flue gases and subsequent CO2 storage 

So far, storage of CO2 does not occur in Sweden45. There are, however, several research 

projects going on where CO2 is captured from flue gases at a pilot scale46. 

 Country-specific issues 

No country-specific issues are reported in this submission.  

 

 Public electricity and heat production (CRT 1.A.1.a) 

3.2.6.1 SOURCE CATEGORY DESCRIPTION 

Swedish production of electricity is characterized by large proportions of hydropower and 

nuclear energy. Sweden is also expanding its proportion of wind power, which is 

increasing every year. Wind power effects the electricity balance and is also affected by 

the weather. The power generated by wind power might need the use of reserve power in 

cases of limited wind. For reserve power, in some cases fossil fuels are used. Only a 

small share of the electricity production is based on fuels used in conventional power 

plants. Public electricity and heat use vary between years, due to variations in ambient 

temperatures for instance. In addition, production of electricity based on fuels depends to 

a large extent on the actual weather conditions. Years with dry weather and cold winters 

have a significant effect on the use of fuel in electricity production since less electricity 

can be produced by means of hydropower and more electricity is needed for heating. The 

largest emissions from electricity production were thus in 1996, due to very dry and cold 

weather. The winters 2009/2010 and 2010/2011 were unusually cold, which lead to an 

increase in fuel consumption particularly in 2010. Liquid fuels and natural gas account 

for most of the increase, although the increase in natural gas use can to a large extent be 

explained by the fact that new gas fuelled facilities had been taken into operation. The use 

of solid fuels also increased substantially between 2009 and 2010, but in this case the 

explanation is the recovery from the dip in production in the iron and steel industry in 

2009, which thus affected the amounts of energy gases sold to the public electricity and 

heat production plants.  
 

In Sweden, electricity and district heating are used to a large extent to heat homes and 

commercial premises. Increased use of district heating since 1990 to heat homes and 

commercial/industrial premises has led to increased energy efficiency and thus lower 

emissions. Emissions of methane and nitrous oxide have increased from electricity and 

heat production because of the increased burning of biomass fuels. 
 

Electricity is an important energy source in the manufacturing industry, where the most 

important industries are the pulp and paper and the steel industry. 
 

Since submission 2015, CRT 1.A.1.a is split in three categories according to the 2006 

IPCC guidelines: 1.A.1.a.i= Electricity Generation, 1.A.1.a.ii = combined heat and power 

plants (CHP), and 1.A.1.a.iii = heat plants. The allocation to the three subcategories is 

based on the classification of the plant according to the Swedish Business Register. For 

the years before 1999, the classification of the categories CHP and electricity generation 

is doubtful and not transparently documented. Because of this, emissions from electricity 

generation are reported as IE, included in CHP, 1990-98. It should be noted that fuel 

 
45

 Geological Survey of Sweden, 2010. 

46
 E-on 2010-11-04, Fortum 2010-11-04. 
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combustion for electricity generation is very minor compared to fuel consumption in CHP 

plants. 
 

The trend in fuel consumption in this sector varies depending on the production of 

hydroelectric power and weather variations between years. The largest changes in fuel 

consumption are for biomass fuels, where the consumption has increased significantly, 

mainly due to increased district heating. Between 2013 and 2022, the consumption of 

natural gas in this sector decreased by 90%, which resulted in a notable decrease in 

emissions for this sector total.  
 

 

Production of district heating is currently to a large extent based on biomass and waste. 

There has been a shift from fossil fuels towards biomass since 1990. In 1990, 23% of 

fuels used were biomass including biogenic waste, and 5% was fossil waste. In 2022, 

77% of all fuels used for district heating were biomass (including the biogenic fraction of 

waste), while waste (fossil fraction) accounted for 15%47. These proportions have been 

quite similar during the last six years.  

 

Since 1990, there has been a large increase in the use of district heating from 89 PJ 

(1990) to 178 PJ (49.5 TWh 2022)48 but, due to the more frequent use of biomass, 

greenhouse gas emissions from district heating were lower in 2022 than in 1990.  
 

The number and distribution of Swedish power stations in 2022 are presented in Table 

3.149. Changes in number of plants and their installed effect have been minor in the 

production of electricity, but due to growing wind power the number of plants in the 

electricity sector have increased. 

 

Table 3.1. Number and distribution of Swedish power stations 2022. 

Type of plants Number of plants 

Gross  

Production  

GWh 

Gross  

Production 

TJ 

Total power stations 153 115  173 142 623 311 

Power generation not based on fuels  152 937  105 183 378 659 

  Wind power 5 164 33 253 119 711 

  Hydropower 886 69 967 251 881 

 Solar power 146 887 1 963 7 067 

Power generation based on fuels 178 67 959 244 652 

  Nuclear power 3 51 944 186 998 

  Conv. thermal power 175 16 015 57 654 

 

A summary of the latest key category assessment, methods and EF used, and information 

on completeness, i.e. if any sources are not estimated (NE), is presented in Table 3.2. 

  

 
47

 All numbers are according to data used in the greenhouse gas inventory this submission. The proportions 

given are calculated for heat production, and may include plants in both 1.A1.A.ii and 1.A.1.A.iii 

48
 Statistics Sweden/Swedish Energy Agency EN11SM 2001 (Electricity supply, district heating and supply of 

natural and gasworks gas 2022.).  

49
 Statistics Sweden/Swedish Energy Agency EN11SM 2001 (Electricity supply, district heating and supply of 

natural and gasworks gas 2022.). 
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Table 3.2. Summary of source category description, CRT 1A1a, according to approach 1. 

CRT Gas Key Category Assessment, 

excluding LULUCF 
Method EF All 

sources  

estimated Level* Trend** Qualitative 

1A1a CO2 X (Gaseous 

fuels, Liquid 
fuels, Other 
fuels, Peat, Solid 

fuels) 

X (Gaseous 

fuels, Liquid 
fuels, Other 
fuels, Peat, 

Solid fuels) 

 T2 CS Yes 

CH4 - -  T2 CS Yes 

N2O X (Biomass) X (Biomass, 

Other fuels) 

 T2 CS Yes 

CS Country Specific. T2 Tier 2.  
* Shows key category (level) per fuel type 
** Shows key category (trend) per fuel type 

3.2.6.2 METHODOLOGICAL ISSUES  

Plant-specific activity data and country- and sector-specific emission factors are used, 

which is considered to be Tier 2 methodology. The activity data source for emissions in 

CRT 1.A.1.a is the Quarterly fuel statistics (KvBr), further described in Annex 2. 

Emission factors, also further described in Annex 2, are generally country-specific, but in 

a few cases, plant-specific emission factors are used. For energy gases purchased from the 

iron and steel works and combusted by public electricity and heat production plants, CO2 

emission estimates provided by the iron and steel works are used, which results in 

aggregate year-specific implied emission factors for blast furnace gas, coke oven gas and 

steel converter gas that are used to calculate CO2 emissions from the plants using these 

fuels in CRT 1A1a. 

 

The most important fuels in recent years are wood fuels followed by solid waste. 

Greenhouse gas emission factors for wood are national50. In submission 2015, solid waste 

was for the first time split into a biogenic and a fossil fraction, and the emission factors 

for CO2 were revised. This is further described in Annex 2.  

Since the Quarterly fuel statistics (KvBr) do not contain information on the fossil versus 

biogenic fractions of the waste, these fractions have been investigated separately. 

Emission factors for fossil and biogenic CO2 were calculated using data collected by the 

Swedish Waste Management Association specifically for this purpose. Since 2015, eight 

facilities measured biogenic CO2 emissions in the flue gas using the 14C method51, 

creating a better basis for national emission factors than estimates of waste content. The 

new facility-specific emission factors are used to calculate emissions from each of the 

eight waste incinerators that measure biogenic CO2 in flue gases, and weighted averages 

in respect to energy consumption are used for the rest of Sweden. The emission factor 

was updated for the years after 2015 (based on nine and ten facilities measuring the 

biogenic fraction, respectively).  

The net calorific value (NCV) for waste varies due to the heterogenous nature of waste. 

In conjunction with the update of the emission factors, the national NCV was updated 

according to a survey made by the Swedish Waste Management Association that included 

specific data from 21 waste incineration facilities, covering 80-90% of the total 

incinerated waste. The resulting NCV was assumed to represent all incinerated waste in 

 
50

 Boström et al, 2004. 

51
 The 14C method measures the 14C isotope in the flue gases. 14C only exist in biogenic material as the isotope 

over time decays to mainly 12C, wich is the isotope found in fossil material. 
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Sweden. However, the NCV values used were the ones reported from the facilities to the 

Quarterly fuel statistics (KvBr).  

 

In emission year 2022, the fractions of biogenic and fossil waste for the eight largest 

plants were 55% and 45% respectively. These fractions vary in time and are applied since 

year 2015. The proportions 64% biogenic and 36% fossil are applied for the emission 

years from 1990 to 2014 for all plants. For the other plants, not included in the ETS52, the 

average emission factor from the eight largest plants are used with a one year delay.  

 

Emissions from energy plants integrated with the iron and steel industry are allocated to 

CRT 1.A.2.a. This is discussed in chapter 3.2.9 and in detail in chapter 4.4.1.  

 

Since submission 2015, emissions from combustion in manufacturing of nuclear fuels are 

included in CRT 1.A.1.a due to confidentiality reasons. These emissions are however 

extremely small and thus this reallocation from CRT 1.A.1.c does not affect any trends or 

conclusions on CRT level.  

 

Due to confidentiality reasons:  

¶ Liquid and gaseous fuels activity data and emissions are reported as C in CRT-

tables in the CRT codes 1.A.1.a.ii, 1.A.1.a.iii and 1.A.1.a for 2022. 

 

3.2.6.3 UNCERTAINTIES AND TIME-SERIES CONSISTENCY 

The Quarterly fuel statistics (KvBr) is a total survey for ISIC (International Standard 

Industrial Classification of All Economic Activities) 40 and the response rate is almost 

100%. This provides the inventory with data of very good quality. 

 

The variations in IEFs (implied emission factors) between years are normally small. The 

IEFs for solid fuels, however, are considerably more variable than for other fuel types due 

to the variable supply of energy gases from the iron and steel industry. As blast furnace 

gas has a much higher CO2 EF than other solid fuels, the share of blast furnace gas has a 

very large influence on the aggregate CO2 IEF for solid fuels. As the production in the 

iron and steel industry was much lower in 2009 than in other recent years, the share of 

blast furnace gas in CRT 1.A.1.a dropped, which explains the drop in CO2 IEF for solid 

fuels in 1.A.1.a in 2009. The IEF for N2O varies between the years. This is mainly 

because the use of coal, with a relatively high EF compared to e.g. steelwork gases, has 

decreased during the time series. 
 

The IEFs for the group other fuels also vary between years because the emission factors 

for the fossil fraction of municipal solid waste are different from the emission factors for 

other fuels in this group. In recent years, municipal waste accounts for 75-82% of the 

consumption of ñother fuelsò. The remaining 18-25% is in most cases specified as 

ñrecycled fuelò, but before 2007 there is no such information. As the composition of 

ñrecycled fuelò is unknown, there are no specific emission factors for this fuel, so the 

general emission factors for ñother non-specified fuelsò are used. The CO2 emission 

factor for this fuel is considerably lower than the emission factor for municipal waste. 

The emission factors are further discussed in Annex 2. There is no reliable information 

 
52

 Stripple et al, 2014. 
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about the composition of municipal waste in the 1990ôs, so the composition calculated by 

Stripple et al (2014)53 is used for all years as described above. 
 

Emissions of NOX and SO2 in relation to fuel consumption fluctuate slightly between 

years due to variations in the fuel mix. In the latest years, especially the SO2 emissions in 

relation to fuel consumption have decreased due to a shift from residual fuel oils towards 

natural gas. 
 

The uncertainty analysis tables are presented in Annex 7 and a general description of the 

uncertainties is presented in section 1.7. Wood fuels are the most common fuels in this 

sector, but as CO2 emissions from biomass are not included in the sectoral total of GHG 

emissions, CO2 from combustion of peat, blast furnace gas and ñother fuelsò accounts for 

the largest contributions to the aggregate uncertainty of GHG emissions in CRT 1.A.1.a.  

 

The activity data uncertainties are relatively low, 2% for all fuel groups except for other 

fossil fuels that are 3%. The CO2 emission factor uncertainties are 2-5% for Liquid fuels, 

10% for Solid fuels and 30% for Other fossil fuels and Peat and 30% for Biomass. The 

uncertainty values are assigned by staff at Statistics Sweden and are based on expert 

judgements made on fuel type that were aggregated to fuel group.  

3.2.6.4 SOURCE-SPECIFIC QA/QC AND VERIFICATION 

All quality procedures according to the Swedish QA/QC plan (including the Manual for 

SMEDôs Quality System in the Air Emission Inventories) have been implemented during 

the work with this submission. 

 

All Tier 1 general inventory level QC procedures and all QC procedures listed in Good 

Practice Guidance section 8.1.7.4 applicable to this sector are used. The activity data has 

been subject to QA/QC procedures prior to the publishing of Quarterly fuel statistics 

(KvBr). In addition, the consumption of every type of fuel in the last year is checked and 

compared with previous years. If large variations are discovered for certain fuels, the 

consumption of these fuels is studied on facility level and if necessary, the staff 

responsible for the quarterly fuel survey is contacted for an explanation. IEFs are 

calculated per fuel, substance and CRT-code and checked against the emission factors to 

make sure that no calculation errors have occurred when emissions were computed. 

 

The time series for all revised data have been studied carefully in search for outliers and 

to make sure that levels are reasonable. Remarks in recent review reports from the 

UNFCCC have been carefully read and taken into account whenever time limits allow. 

The results are verified by calculating CO2 emissions with the reference approach, and 

comparing results with the sectoral approach (see Annex 4). 

  

A comparing study54 from 2011 concluded that the Quarterly fuel statistics (KvBr) is of 

very good quality, and also the only data source that is ready in time for use for the last 

emission year. 

 
53

 Stripple et al. 2014 

54
 Andersson,M., Eklund, V., Gerner, A., Gustafsson, T. Quality assurance of calculations for Reference 

approach. SMED Report 2012. 
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3.2.6.5 SOURCE-SPECIFIC RECALCULATIONS 

 In submission 2024, a major revision of the method for distribution between biogenic 

and fossil CO2 in waste incineration plans was conducted. The method for dividing 

biogenic and fossil CO2 fractions is based on a carbon-14 method. The reference value for 

the carbon-14 method was updated nationally in the Emission Trading System (EU ETS). 

The updated reference value resulted in increased fossil emissions and decreased biogenic 

CO2 emissions. The updated data was first available from 2021. This means that the 

incineration plants using the carbon-14 method and measuring the amount of biogenic 

CO2 in their emisisons will be subject to the updated distribution between CO2 fractions. 

In addition, one incineration plantôs emission factor was corrected.  

The recalculations in 1.A.1.a occurred for the years between 2017 and 2021. The change 

in the corrected emission factor for the incineration plant resulted in both increased but 

also decreased emissions. The maximum increase was 0.3% (22.61 kt CO2-eq year 2018) 

the maximum decrease was 0.26% (-17.5 kt CO2-eq year 2017). For year 2021 the 

increase was 2% (116 kt CO2-eq) which was the result of new data and the update of 

emission factor for the incineration plant. 

 

3.2.6.6 SOURCE-SPECIFIC PLANNED IMPROVEMENTS 

Category-specific improvements will be decided after the finalization of the submission 

as part of the national QA/QC plan. 

 Petroleum refining (CRT 1.A.1.b) 

3.2.7.1 SOURCE CATEGORY DESCRIPTION 

Refineries process crude oil into a variety of hydrocarbon products such as gasoline and 

kerosene. During the refining process, dissolved gases are separated, some of which may 

be leaked or vented during processing and consequently reported under CRT 1.B.2. There 

are five refineries in Sweden. Three of these refineries produce fuel products such as 

gasoline, diesel and heating oils. The other two refineries mainly produce bitumen 

products and naphthenic special oils. One facility has a catalytic cracker; four facilities 

have hydrogen production plants (one of them was taken in use in 2020), and four of the 

facilities have sulphur recovery plants. The five refineries account for more than 99% of 

the fuel consumption and emissions reported in CRT 1.A.1.b. In addition to the refineries, 

there are a few small manufacturers of e.g. lubricants which are also classified as ISIC 

23200. The emissions from these plants are also reported in CRT 1.A.1.b.  

 

The fuel consumption in this sector consists mainly of refinery gas, which is a by-product 

in the refining process. The use has increased since the 1990ôs due to higher demand of 

refined products. The fuel consumption has been quite stable in recent years. 

 

In 2014, the emissions for gaseous fuels increased. This is due to that the combustion of 

liquified natural gas has been implemented in one of the refineries. 

 

The implied emission factor for CO2 for refinery gas is slightly lower for 2008 and later 

years when plant-specific emission factors are used. However, since the national emission 

factor used for earlier years is based on information from the refineries, the decreasing 

IEF is considered to reflect changes in production conditions which in turn alter the 

composition of the refinery gas.  
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A summary of the latest key category assessment, methods and EF used, and information 

on completeness, i.e. if any sources are not estimated (NE), is presented in Table 3.3. 

 

Table 3.3. Source category description, CRT 1.A.1.b, according to approach 1. 

CRT Gas Key Category Assessment, 

excluding LULUCF 
Method EF All sources 

estimated 

Level* Trend** Qualitative 

1A1b CO2 X (Gaseous 

fuels, Liquid 
fuels) 

X (Gaseous 

fuels, Liquid 
fuels) 

 T2 CS Yes 

CH4 - -  T2 CS Yes 

N2O - -  T2 CS Yes 

CS Country Specific. T2 Tier 2.  
* Shows key category (level) per fuel type 
** Shows key category (trend) per fuel type 

3.2.7.2 METHODOLOGICAL ISSUES 

Activity data for the five refineries was collected directly from each company for 1990-

1999, since the Energy use in the manufacturing industry (ISEN) and Quarterly fuel 

statistics (KvBr) did not account for all fuels produced within refineries during these 

years. The corresponding energy content of all fuels was also collected and individual 

thermal values were calculated for each operator and fuel. For 2000-2004, i.e. before the 

EU Emission Trading System (EU-ETS) was established, energy statistics was used as 

the data quality was improved compared to the 1990ôs and is considered to be sufficient 

for these years.  

 

Data from the EU-ETS are used for four refinery plants for 2005 and 200755. For the fifth 

plant, data from environmental reports were used due to lack of transparency in ETS data 

in the early years. In 2008 and later years, the quality of EU-ETS data is considered to be 

very high for all five of the refineries, and thus this is the primary data source for the 

GHG inventory. However, most of the refineries report refinery gas and natural gas 

aggregated to the EU-ETS, and for these facilities, data from the environmental reports 

are used to allocate the proper amount of this fuel to gaseous fuels. Environmental reports 

are used for verification for all five refineries. For refinery gas, plant specific CO2 

emission factors reported to the EU-ETS56 are used for 2008 and later, since they are 

considered to be more accurate than the older national emission factor. The CO2 emission 

factors for refinery gas are generally quite stable for each of the refineries, but the 

differences between the refineries are large.  

 

For the smaller plants in ISIC 23200 mentioned above, activity data from the Quarterly 

fuel statistics (KvBr) are used together with national emission factors.  

 

  

 
55

 Backman & Gustafsson, 2006.  

56
 Technically, the emission factors are implied emission factors since amounts of fuel, NCV:s and emissions 

are reported. 
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Due to confidentiality reasons: 

¶ Reported emissions from the refineries under CRT 1B are included in 1A1b for 

emissions in 2021 and 2022. 

¶ Liquid and gaseous fuels activity data and all emissions are reported as C in the 

CRT code 1.A.1.b. 

 

3.2.7.3 UNCERTAINTIES AND TIME-SERIES CONSISTENCY 

The use of many different sources for this sector could lead to consistency problems. Data 

used in the inventory has been analysed and no (significant) signs of inconsistency have 

been found. E.g. the slight dip in fuel consumption in 2007 is visible in all available data 

sources and is thus real and not caused by the shifting of data sources. 

 

CO2 from refinery gas is by far the largest source of uncertainty due to the fact that 

refinery gas accounts for about 90% of the energy from fuel combustion in this sector. 

The assigned uncertainties are based on information directly from the facilities. These are 

updated regularly but not annually. The uncertainties for stationary combustion were 

revised in submission 2020 and set on fuel group aggregeation level. The uncertainty 

values are assigned by staff at Statistics Sweden and are based on expert judgements 

made on fuel type that were aggregated to fuel group. The uncertainty of the activity data 

for Liquid fuels is around 2%, but the uncertainty of the NCV is unknown, so the total 

uncertainty for the activity data was estimated to 10%. The uncertainty of the activity data 

for Gaseous Fuels is lower, 2%.  

3.2.7.4 SOURCE-SPECIFIC QA/QC AND VERIFICATION 

In general, the same QA/QC procedures are used for CRT 1.A.1.b as for 1.A.1.a 

described above. For each of the five refineries, EU-ETS data for the latest year are 

verified against the refineriesô legal environmental reports. During the national peer 

review remarks have been made that gaseous fuels are reported as ñNOò for 2003 and 

questioned if this is the correct notation key. Investigations of activity data files used in 

earlier submissions show that in 2001 to 2003, sweet gas (a by-product from the cryogen 

plant) was probably miscoded as natural gas in submission 2005. Data for 2003 has been 

revised in later submissions, i.e. sweet gas has been re-coded as refinery gas. 

Environmental reports show that natural gas has been used in CRT 1.A.1.b in 2004 and 

later, but not in 2003, and hence ñNOò is considered to be the correct notation key for 

2003. The environmental reports for 2001-2002 are no longer available, and hence there 

is not enough information to recode the natural gas reported in 2001 and 2002, even 

though it might be miscoded refinery gas. 

 

Quality control and established procedure for annual cross-sectoral control of reported 

emissions on a facility level is being conducted annually to improve emission allocation 

between the energy sector (CRT 1.A) and IPPU (CRT 2). In case of discrepancies, they 

are easily identified and further investigated regarding potential gaps or double-counting 

using a developed quality control tool. For further detailed information see section 1.3.5 

concerning QA/QC and Verification in general. 

3.2.7.5 SOURCE-SPECIFIC RECALCULATIONS 

 No recalculation occurred in this sector in submission 2024. 
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3.2.7.6 SOURCE-SPECIFIC PLANNED IMPROVEMENTS  

Category-specific improvements will be decided after the finalization of the submission 

as part of the national QA/QC plan. 

 Manufacture of solid fuels and other energy industries (CRT 
1.A.1.c) 

3.2.8.1 SOURCE CATEGORY DESCRIPTION  

This category includes emissions from two plants belonging to one company, producing 

coke to be used in blast furnaces for production of iron. The plants are integrated into the 

iron and steel production industry57. The trend is related to the amounts of iron and steel 

produced, and hence there was a dip in 2009. Since 2009, the production and the 

emissions have increased gradually, and in 2012 the emissions were about the same level 

as in the early 2000ôs.  

 

Charcoal production in Sweden and the related emissions from the activity is derived 

from small companies that are included in the emission estimates from small industries 

(CRT 1.A.2.g). Since the activity data for this sector is aggregated from the national 

energy balances, it is thereby not possible for Sweden to separate the emissions that are 

related to charcoal production from the aggregate. Hence, the CH4 emissions from 

charcoal production are reported in CRT 1.A.2.g. The notation key for CH4 emissions in 

1.A.1.c is reported as IE. Fugitive emissions of CH4 from charcoal production are 

reported in CRT 1.B.1.b as not estimated (NE). 

 

The summary of the latest key category assessment, methods and EF used, and 

information on completeness, i.e. if any sources are not estimated (NE), is presented in 

Table 3.4.  

 

Table 3.4. Summary of source category description, CRT 1A1c, according to approach 1. 

CRT Gas Key Category Assessment,  

excluding LULUCF 
Method EF All sources  

estimated 

Level* Trend** Qualitative 

1A1c CO2 X (Solid fuels) X (Solid fuels)  T2 CS Yes 

CH4 - -  T2 CS Yes 

N2O - -  T2 CS Yes 

CS Country Specific. T2 Tier 2.  
* Shows key category (level) per fuel type 
** Shows key category (trend) per fuel type 

3.2.8.2 METHODOLOGICAL ISSUES  

Activity data on coke production is taken from environmental reports. CO2 emissions are 

estimated based on carbon balances for the two integrated iron and steel production 

facilities and information on allocation on different categories from the facilitiesô 

environmental reports.  

 

 
57

 Fuel combustion in manufacturing of nuclear fuels was included in CRT 1A1c in previous submissions, but 

for confidentiality reasons the very small emissions from these facilities have been included in CRT 1A1aiii 

instead. 
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Emissions of N2O, CH4, NMVOC and CO are estimated with Tier 2 methodology with 

national emission factors. Estimates of emissions of SO2 and NOX are available from 

environmental reports on an aggregate level, and these emissions are distributed over the 

different CRT codes (1.A.1.c, 1.A.2.a, 1.B.1.c and 2.C.1, SO2 also 2.B.5 and 1.B.1.b) 

according to the activity data distribution. The methodology is described in more detail in 

the section (CRT 2.C.1.2.). 

3.2.8.3 UNCERTAINTIES AND TIME-SERIES CONSISTENCY 

The time series is considered to be very consistent as all data on emissions from the coke 

producing plants has been collected directly from the facilities. The IEF for coke oven gas 

and blast furnace gas starts to vary from 2003. The reason for the interannual variability 

of the IEF for coke oven gas and blast furnace gas are the relative amounts that vary in 

time. Between 1990 and 2002, this variability is not seen since the shares of coke oven 

gas and blast furnace gas were constant within the same oven due to aggregated activity 

data. There is no new measurement technique introduced in 2003. The reason for the 

introduced variability of data from 2003 is due to the facility starting to measure 

emissions at a finer level than before. The constant proportions of the gases are used for 

1990-2002 but not for the years 2003 onwards, since the facility started to report the fuel 

types at finer level than before (for 1990-2002, only the total amounts of fuels are 

available, without division into coke oven gas, LD gas, BF gas). Sweden has tried to 

retrieve the detailed information on the amounts of the gases for 1990-2002 without 

success ï it was therefore decided to extrapolate average values of the shares calculated 

for the period 2003-2007. The data for 1990-2002 is thus already disaggregated using 

actual information from 2003 onwards ï and the assumption on the constant values of 

shares results in much lower variation in the IEF for 1990-2002 than for the years from 

2003 onwards, when the actual data and different shares for different years are used. In 

submission 2021 Sweden tried again to retrieve the detailed AD at finer level with no 

result. The information needed of distribution of internal gases and energy consumed is of 

bad quality and would require large resources to retrieve. However, the total emissions 

are known and believed to have good certainty, which leaves to the decision that 

introducing estimated variability in the 1990-2002 time series will increase the overall 

uncertainties.  

 

Solid fuel consumption decreased considerably in 2009 due to lower production of coke 

caused by lower demand of primary iron and steel. In 2010, the demand increased and 

thus the fuel consumption increased to about the same level as before 2009.  

 

The uncertainty analysis tables are presented in Annex 7 and a general description of the 

uncertainties is presented in section 1.7. CO2 from blast furnace gas and coke oven gas 

are the dominating sources of uncertainty. The uncertainty values are assigned by staff at 

Statistics Sweden and are based on expert judgements made on fuel type that were 

aggregated to fuel group.  

3.2.8.4 SOURCE-SPECIFIC QA/QC AND VERIFICATION 

The estimation of emissions from coke production is based on carbon balance 

calculations and the methodology is thoroughly described in chapter 4.  

3.2.8.5 SOURCE-SPECIFIC RECALCULATIONS 

No recalculation occurred in this sector in submission 2024. 
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3.2.8.6 SOURCE-SPECIFIC PLANNED IMPROVEMENTS 

Category-specific improvements will be decided after the finalization of the submission 

as part of the national QA/QC plan. 

 

 Iron and steel (CRT 1.A.2.a) 

3.2.9.1 SOURCE CATEGORY DESCRIPTION 

The iron and steel industry is, together with the pulp and paper industry and the chemical 

industry, one of the most energy intensive industrial branches in Sweden. In 2009, fuel 

consumption in the iron and steel industry fell sharply as a consequence of decreased 

production (2.8 Mt of steel) due to the global recession. In 2022, the production of raw 

steel was 4.4 Mt58, and decreased with 6% compared to 2021. Emissions from iron and 

steel companies with less than 10 employees are allocated to CRT 1.A.2.g because the 

model estimate of fuel consumption for these small companies is produced on an 

aggregate level and not separated by ISIC code. 
 

A summary of the latest key category assessment, methods and EF used, and information 

on completeness, i.e. if any sources are not estimated (NE), is presented in Table 3.5. 

 

Table 3.5. Summary of source category description, CRT 1.A2a, according to approach 1. 

CRT Gas Key Category Assessment, 

excluding LULUCF 

Method EF All sources 

estimated 

Level* Trend** Qualitative 

1.A.2.a CO2 X (Gaseous 

fules, Liquid 
fuels, Solid 

fuels) 

X (Gaseous 

fules, solid 
fuels) 

 T2 CS Yes 

CH4 - -  T2 CS Yes 

N2O - -  T2 CS Yes 

CS Country Specific. PS Plant Specific. T2 Tier 2. T3 Tier 3.  
* Shows key category (level) per fuel type 
** Shows key category (trend) per fuel type 

3.2.9.2 METHODOLOGICAL ISSUES IRON AND STEEL, CRT 1.A.2.A 

During 2009, a new methodology was implemented for the two largest primary iron and 

steel works. This is described in section 3.2.9.2.1. 

 

Activity data for all other facilities is, if not otherwise stated, collected from Energy use 

in the manufacturing industry (ISEN) for 1990-1996 and 2000-2002, and from Quarterly 

fuel statistics (KvBr) for 1997-1999 and 2003 onwards, further described in Annex 2. 

 

Emissions reported from primary steel works and other iron and steel works are reported 

in both CRT 1.A.2.A and in CRT 2.C.1 since some emission arises from fuel combustion 

and some from reducing agents in the process. The text in this section is hence closely 

connected to the text in the section CRT 2.C.1.a (secondary steel) and CRT 2.C.1.b 

(primary pig iron and steel).  
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 The Swedish Steel Producers´ Association, 2023-01-27. Stålåret 2022 ï en kort översikt. 2023. 

https://www.jernkontoret.se/sv/publicerat/stal-och-stalindustri/stalaret/ 
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Due to confidentiality reasons, activity data and emissions of CO2 emissions, CH4 and 

N2O for liquid fuels and biomass are reported as C in the CRT-tables in 2020. 

3.2.9.2.1 Primary iron and steel works 

In Sweden, there are two plants for integrated primary iron and steel production basing 

their production on iron ore pellets. The integrated iron and steel production consists of 

material flows between coke oven, blast furnace and steelworks, and in one plant, rolling 

mill (see Table 3.6). Emissions from fuel combustion (oils, LPG (Liquefied Petroleum 

Gas) and recovered energy gases, i.e. coke oven gas and blast furnace gas) used in the 

rolling mills and for in-house power and heat production is allocated to this sub-sector in 

accordance with the IPCC Guidelines. From one of the facilities, large amounts of 

recovered energy gases are sold to a public heat and power plant, and the emissions from 

combustion of these gases are hence reported in CRT 1.A.1.a.  

 

Table 3.6. Allocation of fuel consumption and CO2 emissions in 2022 from iron ore based 
iron and steel industry to different CRT codes.  

CRT Plant station CO2 emissions 

(kt) 
Energy consumption (TJ) 

1.A.1.a 
Power and Heat Production (sold amount of 

energy gases) 
1 591 6 275 

1.A.1.c Coke Oven 372 4 312 

1.A.2.a 
Combustion in Rolling Mills + Power and 

Heat Production 
617 3 047 

1.B.1.c Flare in Coke Oven (COG) 12 202 

2.C.1.b 
Blast Furnace + Steelworks (including 

Flaring of BFG and LD-gas) 
2 126 9 237 

NA Products and losses NA 33 360 

Total  4 646 56 433 

 

Detailed carbon mass balances, simplified energy balances and carbon and energy 

flowcharts according to EU-ETS are compiled for the two integrated plants but are not 

presented in the NIR due to confidentiality reasons. 

 

The allocation of total CO2 emissions and energy consumption (TJ) on plant stations and 

consequently CRT sub-sector is based on measured fuel consumption and associated 

carbon emissions.  

3.2.9.2.2 Secondary iron and steel works 

Except for the primary iron ore based iron and steel works, this sector includes emissions 

from for instance electric arc furnaces plants, iron ore pellet plants and iron powder 

plants. For these facilities, data on fuel consumption for energy purposes is from the 

Quarterly fuel statistics (KvBr). National NCVs and emission factors are used.  
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3.2.9.3 UNCERTAINTIES AND TIME-SERIES CONSISTENCY 

For the two largest facilities, the time series is considered to be very consistent since the 

time series developed in 2009 was compiled in close cooperation with the facilities. For 

CRT 1.A.2.a in total, the time series is also considered to be consistent, despite the fact 

that the quarterly fuel survey is used for most years and the annual industrial energy 

survey for some years. The quarterly fuel survey data is weighted to cover the same 

population as the yearly industrial energy survey. A discussion on the reasons for 

changing data sources can be found in Annex 2.  

 

The CO2 implied emission factors for solid fuels in CRT 1.A.2.a are higher than for solid 

fuels in other industries, since a large proportion of the fuel used is blast furnace gas 

which has a high carbon content compared to other solid fuels. This also implies that the 

IEF varies between years, and it is considerably lower in 2009 than recent years because 

of the drop in blast furnace gas consumption. See also section 3.2.8.3. The IEF for coke 

oven gas and blast furnace gas starts to vary from 2003. The reason for the interannual 

variability of the IEF for coke oven gas and blast furnace gas are the amounts that vary in 

time. Between 1990 and 2002 this variability is not seen since the shares of coke oven gas 

and blast furnace gas were constant due to aggregated activity data. The share of the 

gases was constant within the same oven. Since 2003 the proportion of gases are enabled 

due to disaggregated activity data. The reason for the indroduced variability of data from 

2003 is due to that the facility started to measure emissions at a finer level than before. 

 

The uncertainty analysis tables are presented in Annex 7 and a general description of the 

uncertainties is presented in section 1.7. The uncertainty values are assigned by staff at 

Statistics Sweden and are based on expert judgements made on fuel type that were 

aggregated to fuel group.  

3.2.9.4 SOURCE SPECIFIC QA/QC AND VERIFICATION 

In general, the same QA/QC procedures are used for CRT 1.A.2.a as for 1.A.1.a 

described above. In addition to this, fuel consumption for the year t-2 is verified against 

the annual industrial energy survey on an aggregate level to check that the weight factors 

for the year t-1 are reasonable. For the two largest facilities, all data is collected directly 

from the company. 

 

Quality control and established procedure for annual cross-sectoral control of reported 

emissions on a facility level is being conducted annually to improve emission allocation 

between the energy sector (CRT 1.A) and IPPU (CRT 2). In case of discrepancies, they 

are easily identified and further investigated regarding potential gaps or double-counting 

using a developed quality control tool. For further detailed information see section 1.3.5 

concerning QA/QC and Verification in general. 

3.2.9.5 SOURCE SPECIFIC RECALCULATIONS  

No recalculation occurred in this sector in submission 2024.  

3.2.9.6 SOURCE SPECIFIC PLANNED IMPROVEMENTS 

Category-specific improvements will be decided after the finalization of the submission 

as part of the national QA/QC plan. 
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 Non-Ferrous Metals (CRT 1.A.2.b) 

3.2.10.1 SOURCE CATEGORY DESCRIPTION 

This source category covers combustion-related emissions from seven aluminium 

producers (ISIC 27420), six copper producers (ISIC 27440) and five facilities producing 

various other metals.  

 

As for all subcategories to CRT 1.A.2, for companies with less than 10 employees the 

Tier 1 method is used, since current data does not allow the Tier 2 methods to be used. 

Emissions from companies with less than 10 employees are allocated to CRT 1.A.2.g. 

 

Fuel consumption shows a decreasing trend for the period 1990-2002, but from 2003 

onwards, the inter-annual variations in fuel consumption for energy production are 

relatively small. In recent years, the copper producers account for 40-50% of the fuel 

consumption in 1.A.2.b and the aluminium producers account for 32-45%. The most 

common fuel is LPG (44-61% in recent years), followed by heating oils and natural gas.  

 

The summary of the latest key category assessment, methods and EF used, and 

information on completeness, i.e. if any sources are not estimated (NE), is presented in 

Table 3.7. 
 

Table 3.7. Summary of source category description, CRT 1A2b, according to approach 1. 

CRT Gas Key Category Assessment, excluding 

LULUCF 
Method EF All sources 

estimated 

Level* Trend** Qualitative 

1.A.2.b CO2 X (Liquid fuels) - - T2 CS Yes 

CH4 - - - T2 CS Yes 

N2O - - - T2 CS Yes 

CS Country Specific. T2 Tier 2.  
* Shows key category (level) per fuel type 
** Shows key category (trend) per fuel type 

3.2.10.2 METHODOLOGICAL ISSUES  

Activity data is taken from Energy use in the manufacturing industry (ISEN) for 1990-

1996 and 2000-2002, and from Quarterly fuel statistics (KvBr) for 1997-1999 and 2003 

and later. For more details on these surveys see Annex 2. National emission factors are 

used. For more information, see Annex 2. 

 

Due to confidentiality reasons activity data, CH4 and N2O emissions for gaseous fuels and 

biomass are reported as C in the CRT tables for 1.A.2.b. 
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3.2.10.3 UNCERTAINTIES AND TIME-SERIES CONSISTENCY 

As for CRT 1.A.2.a, time series consistency despite the changes in activity data source is 

discussed in Annex 2.  

 

The uncertainty analysis tables are presented in Annex 7 and a general description of the 

uncertainties is presented in section 1.7. In 1990, the largest contribution to the aggregate 

uncertainty arises from CO2 from ñother solid fossil fuelsò due to the fact that the 

emission factor uncertainty for this quite unspecified fuel is as high as 100%. In later 

years, this fuel is not used in CRT 1.A.2.b, and CO2 from LPG accounts for most of the 

uncertainty. The uncertainty values are assigned by staff at Statistics Sweden and are 

based on expert judgements made on fuel type that were aggregated to fuel group. The 

uncertainty of AD and CO2 is 5% for all fuel groups. 

3.2.10.4 SOURCE-SPECIFIC QA/QC AND VERIFICATION 

The same QA/QC procedures are used for CRT 1.A.2.b as for 1.A.2.a described above. In 

addition to this, a detailed quality study of the non-ferrous metal industry was performed 

in 201059.  

Quality control and established procedure for annual cross-sectoral control of reported 

emissions on a facility level is being conducted annually to improve emission allocation 

between the energy sector (CRT 1.A) and IPPU (CRT 2). In case of discrepancies, they 

are easily identified and further investigated regarding potential gaps or double-counting 

using a developed quality control tool. For further detailed information see section 1.3.5 

concerning QA/QC and Verification in general. 

3.2.10.5 SOURCE-SPECIFIC RECALCULATIONS  

No recalculation occurred in this sector in submission 2024. 

3.2.10.6 SOURCE-SPECIFIC PLANNED IMPROVEMENTS 

Category-specific improvements will be decided after the finalization of the submission 

as part of the national QA/QC plan. 

 Chemicals (CRT 1.A.2.c) 

3.2.11.1 SOURCE CATEGORY DESCRIPTION 

The chemical industry produces a number of different products such as chemicals, 

plastics, solvents, petrochemical products etc. In total, around 50 plants are included, of 

which ten use more than 90% of the energy according to the activity data used for 

emission calculations for this sector. The fuel consumption trend is increasing since 1990, 

especially for liquid fuels, mainly due to increased use within the basic plastic industry. 

For 2022, liquid fuels account for about 58% of the energy, solid fuels for 1%, gaseous 

fuels for 13%, other fossil fuels for 8% and biomass for 21%.  

 

As in other subcategories of CRT 1A2, emissions from companies with less than 10 

employees are allocated to CRT 1.A.2.g. 

 

The summary of the latest key category assessment, methods and EF used, and 

information on completeness, i.e. if any sources are not estimated (NE), is presented in 

Table 3.8. 
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Table 3.8. Summary of source category description, CRT 1A2c, according to approach 1. 

CRT Gas Key Category Assessment, 

excluding LULUCF 

Method EF All sources 

estimated 

Level* Trend** Qualitative 

1.A.2.c CO2 X (Gaseous fuels, 

Liquid fuels) 

X(Solid 

fuels) 
 T2 CS Yes 

CH4 - -  T2 CS Yes 

N2O - -  T2 CS Yes 

CS Country Specific. T2 Tier 2. 
* Shows key category (level) per fuel type 
** Shows key category (trend) per fuel type 

3.2.11.2 METHODOLOGICAL ISSUES  

Activity data is, with exceptions mentioned below, collected from Energy use in the 

manufacturing industry (ISEN) for 1990-1996 and 2000-2002, and from Quarterly fuel 

statistics (KvBr) for 1997-1999 and 2003 and later. For more details on these surveys, 

and explanations of choice of data sources, see Annex 2. 

  

Generally, plants classified as ISIC Division 24 according to ISIC Rev.360 in the energy 

statistics are included in this sector, as recommended in 2006 IPCC Guidelines.  

 

One calcium carbide manufacturing facility uses coke both as a fuel and as a reducing 

agent in the production process. In submission 2013, it was revealed that the reporting of 

this coke consumption is not properly allocated in the energy statistics, and several years 

the total amounts reported were obviously too low. For this reason, activity data from 

environmental reports and in later years from the EU ETS is used for this coke 

consumption since submission 2013. 

 

According to environmental reports, the ñother petroleum fuelsò used in this sector is a 

process by-product consisting mainly of methane. The fuel is produced at one facility and 

used by several chemical industries in the same municipality. ERT has remarked that this 

fuel is probably partly originating from natural gas, which is also indicated by the 

environmental reports. It has, however, not been possible to determine how much of the 

gas mixture that should be allocated to gaseous fuels, so presently all consumption of this 

fuel is allocated to liquid fuels. Both natural gas and petroleum products are used as 

feedstock, and hence the by products as well as the actual desired products are partly of 

liquid origin and partly of gaseous origin. The major part of the raw material is, however, 

of liquid origin. This assumption is supported by the comparison between the reference 

and sectoral approach for gaseous fuels. In later years, apparent consumption of gaseous 

fuels according to reference approach is in fact lower than in the sectoral approach, which 

indicates that there are no major underestimations of the consumption of gaseous fuels in 

the sectoral approach. 

 

For the years 2007-2013, plant-specific CO2 emission factors for by product gases from 

the petrochemical industries are used. The emission factors are based on total emissions 

for each plant minus process emissions and emissions from combustion of fuels other 

than by product gases, i.e. they are in fact implied emission factors based on reliable 

information on total emissions from the environmental reports. 

 

 
60

 United Nations Statistics Division, 2010 



SWEDISH ENVIRONMENTAL PROTECTION AGENCY  
National Inventory Report Sweden 2024 

 137 

In submission 2023, the combustion of carbide furnace gas was reallocated to CRT 1A2c 

from 2B5 (IPPU sector), according to the results from a developing project regarding 

improvements of the allocation of stationary and process based emissions between CRT 1 

and 261.  

 

Due to confidentiality reasons:  

¶ Activity data for solid fuels, gaseous and other fossil fuels are reported as C in 

CRT-tables in the CRT code 1.A.2.c for 2022. 

¶ Emissions of CH4 for the whole 1.A.2.c code, solid fuels, and other fossil fuels 

are reported as C in the CRT-tabels for 2022. 

¶ Emissions of CO2 for the whole 1.A.2.c code, solid fuels, gaseous fuels and other 

fossil fuels are reported in the CRT-tables as C for 2022. 

¶ Emissions of N2O for solid fuels, and other fossil fuels are reported as C in the 

CRT-tables as C for the CRT code 1.A.2.c for 2022. 

3.2.11.3 UNCERTAINTIES AND TIME-SERIES CONSISTENCY 

The time series is considered to be consistent despite the changes in activity data sources. 

This is discussed in Annex 2.  

 
As mentioned above, fuel consumption in 2008 was higher than in 1990. However, since 

2008 there is no distinct trend. Except for 2009, when the production and hence also the 

fuel consumption dipped, the annual fuel consumption 2001-2013 in CRT 1.A.2.c is 25-

27 PJ. 

 

As noted by the ERT, the implied emission factors for ñother fuelsò vary, especially in 

the early years. This is explained by the fact that municipal waste has occasionally been 

combusted within the chemical industry, and most years also ñother non-specified fuelsò. 

As these fuels have quite different emission factors for CO2, the relative amounts of these 

two fuels cause inter-annual variations in IEFs. The outlier value of 28.4 kg/GJ in 1992 is 

explained by the fact that a small amount of municipal waste was combusted that year, 

but no ñother non-specified fuelsò. It should be noted that the group ñother fuelsò 

accounts for a relatively low share of the emissions compared to other fuel groups; 

typically around 5% of the emissions of fossil CO2 within CRT 1.A.2.c. 

 

The ERT, submission 2012, also noted variable CH4 IEFs for biomass fuels. This is 

because the relative amounts of landfill gas, tall oil and other biomass fuels such as wood 

vary over time, and the fuels have quite different emission factors for CH4. The exact 

amounts of the different biomass fuels cannot be shown due to confidentiality reasons. 

 

In 2011, a consistent time series of the CO2 emission factor for the by-product fuel was 

developed in cooperation with the facility that produces the fuel and hence it is plant 

specific. The emission factor used in submission 2011, namely 55 kg CO2/GJ, was 

verified by the company for the period 1990-2000. In 1999 to 2001, the process that 

produces the gas was gradually modified by technological improvements, resulting in an 

altered composition of the fuel. The proportion of hydrogen increased, which gave a 

higher calorific value and lower CO2 emissions. The company also provided a time series 

of CO2 emissions covering the period 2001-2010, which was used to calculate the year 
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specific emission factors. These new emission factors were implemented in submission 

2012. For non- CO2 emissions, emission factors for natural gas are used as no specific 

emission factors are available and both fuels consist mainly of methane. 

 

The uncertainty analysis tables are presented in Annex 7 and a general description of the 

uncertainties is presented in section 1.7. The uncertainty values are assigned by staff at 

Statistics Sweden and are based on expert judgements made on fuel type that were 

aggregated to fuel group. The uncertainty of AD is 2-5% for all fuel groups except for 

Other Fossil Fuels that is 10%. Uncertainty of CO2 emission factors is high, 100%, for 

Other Fossil Fuels, 30% for Biomass and 5% for the other fuel groups. 

3.2.11.4 SOURCE-SPECIFIC QA/QC AND VERIFICATION 

In general, the same QA/QC procedures are used for CRT 1.A.2.c as for 1.A.2.a and 

1.A.2.b described above. For the largest plants in terms of emissions and fuel 

consumption, both environmental reports and EU ETS data are used for verification of 

the estimates based on energy statistics.  

 

Quality control and established procedure for annual cross-sectoral control of reported 

emissions on a facility level is being conducted annually to improve emission allocation 

between the energy sector (CRT 1.A) and IPPU (CRT 2). In case of discrepancies, they 

are easily identified and further investigated regarding potential gaps or double-counting 

using a developed quality control tool. For further detailed information see section 1.3.5 

concerning QA/QC and Verification in general. 

3.2.11.5 SOURCE-SPECIFIC RECALCULATIONS  

 No recalculation occurred in this sector in submission 2024  

3.2.11.6 SOURCE-SPECIFIC PLANNED IMPROVEMENTS 

Category-specific improvements will be decided after the finalization of the submission 

as part of the national QA/QC plan. 

 

 Pulp, Paper and Print (CRT 1.A.2.d) 

3.2.12.1 SOURCE CATEGORY DESCRIPTION  

In 2021, there were 50 paper mill and pulp industry plants and 120 sawmills (production 

capacity >10 000 m3/year) in Sweden. In total, they produced 8.9 Mt of paper, 19 Mm3 of 

sawn timber and 11.7 Mt of pulp62. Since 1990, production has had an increasing trend, 

but not in the latest few years. There is no apparent trend in total fuel consumption since 

1990, but the share of energy from biomass fuels has increased, from 82% of fuel 

consumption in 1990 to 96% in 2022 at the same time as liquid fuels has decreased from 

15% of total fuel consumption in 1990 to 3% in 2022. As for CRT 1.A.2 in general, 

emissions from companies with less than 10 employees are allocated to CRT 1A2g. 

  

The summary of the latest key category assessment, methods and EF used, and 

information on completeness, i.e. if any sources are not estimated (NE), is presented in 

Table 3.9. 

 
62

 The Swedish Forest Industries Federation, 2022-11-29. 2022. 

https://www.skogsindustrierna.se/skogsindustrin/skogsindustrin-i-korthet/fakta--nyckeltal/ 
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Table 3.9. Summary of source category description, CRT 1A2d, according to approach 1. 

CRT Gas Key Category Assessment, 

excluding LULUCF 

Method EF All 

sources 
estimated Level* Trend** Qualitative 

1.A.2.d CO2 X (Liquid 

fuels) 

X (Liquid 

fuels, Solid 
Fuels) 

 T2 CS Yes 

CH4 - -  T2 CS Yes 

N2O - -  T2 CS Yes 

CS Country Specific. T2 Tier 2. 
* Shows key category (level) per fuel type 
** Shows key category (trend) per fuel type 

3.2.12.2 METHODOLOGICAL ISSUES  

Emissions from processes in the Pulp, paper and print industry are reported under CRT 

2.H.1 according to the IPCC Guidelines (see chapter 4.9). Although emissions from 

combustion of black liquor are regarded to be process-related, the amount of combusted 

black liquor and related CO2 emissions are reported in CRT 1.A.2.d in order to account 

for the biogenic CO2 emissions in the memo item ñCO2 emissions from biomassò. 

Activity data for fuels reported in CRT 1.A.2.d is collected from Energy use in the 

manufacturing industry (ISEN) for 1990-1996 and 2000-2002, and from Quarterly fuel 

statistics (KvBr) for 1997-1999 and 2003 and later. For more details on these surveys, see 

Annex 2.  

3.2.12.3 UNCERTAINTIES AND TIME-SERIES CONSISTENCY 

As for CRT 1.A.2 in general, time series consistency despite the changes in activity data 

source is discussed in Annex 2. The fluctuating IEFs for liquid fuels reflect variations in 

the fuel mix. In the 1990s, petroleum coke was used in some facilities, and in the latest 

years, combustion of residual fuel oil has decreased somewhat. Fuels classified as ñother 

fuelsò are scarcely occurring in this CRT category, and as in 1.A.2.c, the large variations 

in IEFs are caused by occasional use of municipal waste.  

 

In recent years, the relative amount of biomass has increased and the relative amounts of 

liquid fuels has decreased. One effect of the increasing share of biomass is that emissions 

of fossil CO2 per TJ of total fuel consumption is decreasing. 

 

The uncertainty analysis tables are presented in Annex 7 and a general description of the 

uncertainties is presented in section 1.7. N2O from wood fuels and CO2 from residual fuel 

oil are the greatest contributors to the aggregate uncertainty in this sector (except for 

biogenic CO2 from Biomass). The uncertainty values are assigned by staff at Statistics 

Sweden and are based on expert judgements made on fuel type that were aggregated to 

fuel group. The activity data uncertainty is lowest for Biomass and Other Fossil Fuels 

with 8-10%. The N2O emission factor uncertainty for wood is 40% and the CO2 emission 

factor for Liquid Fuels is 5%.  
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3.2.12.4 SOURCE-SPECIFIC QA/QC AND VERIFICATION 

In general, the same QA/QC procedures are used for CRT 1.A.2.d as for 1.A.1.a and 

1.A.2.a ï 1.A.2.c described above. 

 

Quality control and established procedure for annual cross-sectoral control of reported 

emissions on a facility level is being conducted annually to improve emission allocation 

between the energy sector (CRT 1.A) and IPPU (CRT 2). In case of discrepancies, they 

are easily identified and further investigated regarding potential gaps or double-counting 

using a developed quality control tool. For further detailed information see section 1.3.5 

concerning QA/QC and Verification in general. 

3.2.12.5 SOURCE-SPECIFIC RECALCULATIONS  

 No recalculation occurred in this sector in submission 2024. 

3.2.12.6 SOURCE-SPECIFIC PLANNED IMPROVEMENTS 

Category-specific improvements will be decided after the finalization of the submission 

as part of the national QA/QC plan. 

 

 Food Processing, Beverages and Tobacco (CRT 1.A.2.e) 

3.2.13.1 SOURCE CATEGORY DESCRIPTION 

The food and drink industry is the fourth largest branch of industry measured as 

production value and number of employees. There are about 3000 companies, of which 

only around 650 have more than 10 employees63. The largest number of companies and 

employees are found in the bakery industry, but the most energy intensive branch is the 

sugar industry which accounts for about 25% of the fuel consumption in 1.A.2.e. Dairies, 

breweries, producers of refined vegetable fats and potato products are other industries 

with significant fuel consumption (around 7-12% each of the fuel consumption in 

1.A.2.e). The fuel consumption varies between years. A slight decrease can be observed 

since 1990. In later years, gaseous fuels account for 45-49% and liquid fuels account for 

about 27-35% of the total fuel consumption. As for CRT 1.A.2 in general, emissions from 

companies with less than 10 employees are allocated to CRT 1.A.2.g.  

 
The summary of the latest key category assessment, methods and EF used, and 

information on completeness, i.e. if any sources are not estimated (NE), is presented in 

Table 3.10. 

 
  

 
63

 The Swedish Food Federation 2013-10-02 
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Table 3.10. Summary of source category description, CRT 1A2e, according to approach 1. 

CRT Gas Key Category Assessment, excluding 

LULUCF 

Method EF All sources 

estimated 

Level* Trend** Qualitative 

1.A.2.e CO2 X (Gaseous 

fuels, Liquid 

fuels) 

X (Liquid 

fuels) 
 T2 CS Yes 

CH4 - -  T2 CS Yes 

N2O - -  T2 CS Yes 

CS Country Specific. T2 Tier 2.  
* Shows key category (level) per fuel type 
** Shows key category (trend) per fuel type 

3.2.13.2 METHODOLOGICAL ISSUES  

Activity data is collected from Energy use in the manufacturing industry (ISEN) for 

1990-1996 and 2000-2002, and from Quarterly fuel statistics (KvBr) for 1997-1999 and 

2003 and later. National emission factors are used. For more details on these surveys and 

emission factors see Annex 2.  

 

3.2.13.3 UNCERTAINTIES AND TIME-SERIES CONSISTENCY 

As for CRT 1.A.2 in general, time series consistency despite the changes in activity data 

source is discussed in Annex 2. The IEFs vary slightly between years due to variations in 

the fuel mix. The uncertainty analysis tables are presented in Annex 7 and a general 

description of the uncertainties is presented in section 1.7. The uncertainty values are 

assigned by staff at Statistics Sweden and are based on expert judgements made on fuel 

type that were aggregated to fuel group. Acticity data uncertainty is 5% for all fuel groups 

except for Other Fossil Fuels which is 10%. CO2 emission factor uncertainty varies 

between the fuel groups with highest for Other Fossil Fules, 100%, 30% for Biomass and 

5% for the other fuel groups.   

3.2.13.4 SOURCE-SPECIFIC QA/QC AND VERIFICATION 

Generally, the same QA/QC procedures are applied for 1.A.2.e as for other 1.A.2 

categories described above.  

 

Quality control and established procedure for annual cross-sectoral control of reported 

emissions on a facility level is being conducted annually to improve emission allocation 

between the energy sector (CRT 1.A) and IPPU (CRT 2). In case of discrepancies, they 

are easily identified and further investigated regarding potential gaps or double-counting 

using a developed quality control tool. For further detailed information see section 1.3.5 

concerning QA/QC and Verification in general. 

3.2.13.5 SOURCE-SPECIFIC RECALCULATIONS  

No recalculation occurred in this sector in submission 2024. 

3.2.13.6 SOURCE-SPECIFIC PLANNED IMPROVEMENTS 

Category-specific improvements will be decided after the finalization of the submission 

as part of the national QA/QC plan. 
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 Non-metallic minerals (CRT 1.A.2.f) 

3.2.14.1 SOURCE CATEGORY DESCRIPTION 

This source category includes stationary combustion of fuels in non-metallic mineral 

industries (ISIC 26). Cement production accounts for the major part of the emissions. The 

summary of the latest key category assessment, methods and EFs used, and information 

on completeness, i.e. if any sources are not estimated (NE), is presented in Table 3.11.  

Table 3.11. Summary of source category description, CRT 1A2f, according to approach 1. 

CRT Gas Key Category Assessment, excluding 

LULUCF 

Method EF All 

sources 
estimated Level* Trend** Qualitative 

1.A.2.f CO2 X (Gaseous 

fuels, Liquid 
fuels, Other 

fuels, Solid 
fuels) 

X (Gaseous 

fuels, Liquid 
fuels, Other 

fuels, Solid 
fuels) 

 T2 CS Yes 

CH4 - -  T2 CS Yes 

N2O - -  T2 CS Yes 

CS Country Specific. T2 Tier 2  
* Shows key category (level) per fuel type 
** Shows key category (trend) per fuel type 

3.2.14.2 METHODOLOGICAL ISSUES 

Tier 2 methodology is used for emissions from stationary combustion for CRT 1.A.2.f, 

because country-specific emission factors for the source category and fuel for each gas 

are used. 
 

Activity data is collected from Energy use in the manufacturing industry (ISEN) for 

1990-1996 and 2000-2002, and from Quarterly fuel statistics (KvBr) for 1997-1999 and 

2003 and later. For 2008 and later, activity data for the three plants within the cement 

production industry is taken from the EU ETS system, as this data source provides more 

detailed information on fuel types. The total amount of fuels combusted is consistent with 

the Quarterly fuel statistics (KvBr). 
  

National emission factors are used, exept for CO2, where emission factors at facility level 

from EU ETS are used for the largest cement production plants. These emission factors 

were revised and updated in submission 202164. The revised emission factors for CO2 are 

made only for the years 2010-2018, since the emission factors before 2010 are not 

divided in fraction of biomass and fossil fuels. For more details on these surveys and 

emission factors see Annex 2. 

 

  

 
64

 Josefsson Ortiz, C. & Guban, P. 2020. Revidera AD och EF för Cementa för CO2-utsläpp. SMED PM.  
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Due to confidentiality reasons; 

¶ Activity data for solid fuels and other fossil fuels are reported as C in CRT-tables 

in the CRT code 1.A.2.f for 2022. 

¶ Emissions of CH4 for the whole 1.A.2.f code, biomass and other fossil fuels are 

reported as C in the CRT-tabels for 2022. 

¶ Emissions of CO2 for the whole 1.A.2.f code, solid fuels, and other fossil fuels 

are reported in the CRT-tables as C for 2022. 

¶ Emissions of N2O for solid fuels, biomass and other fossil fuels are reported as C 

in the CRT-tables as C for the CRT code 1.A.2.f for 2022. 

3.2.14.3 UNCERTAINTIES AND TIME-SERIES CONSISTENCY 

As for CRT 1.A.2 in general, time series are considered consistent despite the changes in 

activity data source as discussed in Annex 2. The IEFs vary slightly between years due to 

variations in the fuel mix. The uncertainty analysis tables are presented in Annex 7 and a 

general description of the uncertainties is presented in section 1.7. The uncertainty values 

are assigned by staff at Statistics Sweden and are based on expert judgements made on 

fuel type that were aggregated to fuel group. 

3.2.14.4 SOURCE-SPECIFIC QA/QC AND VERIFICATION 

Generally, the same QA/QC procedures are applied for 1.A.2.f as for other 1.A.2 

categories described above. In some earlier submissions, extensive QA/QC and 

verification efforts have been made for the other sectors including the construction 

industry. This is described in section 3.2.21.4.1 below. 

 

Quality control and established procedure for annual cross-sectoral control of reported 

emissions on a facility level is being conducted annually to improve emission allocation 

between the energy sector (CRT 1.A) and IPPU (CRT 2). In case of discrepancies, they 

are easily identified and further investigated regarding potential gaps or double-counting 

using a developed quality control tool. For further detailed information see section 1.3.5 

concerning QA/QC and Verification in general. 

3.2.14.5 SOURCE-SPECIFIC RECALCULATIONS  

No recalculation occurred in this sector in submission 2024. 

3.2.14.6 SOURCE-SPECIFIC PLANNED IMPROVEMENTS 

Category-specific improvements will be decided after the finalization of the submission 

as part of the national QA/QC plan. 

 

 Other Industries (CRT 1.A.2.g) 

3.2.15.1 SOURCE CATEGORY DESCRIPTION 

This source category is by nature quite heterogeneous. Both stationary and mobile 

emission sources are included. For 1.A.2.g, Sweden has chosen not to use the drop-down 

list in the CRT Reporter due to confidentiality reasons.  

 

The stationary sources included are combustion within ISIC 10-37, except from the 

branches separately reported in 1.A.2.a-1.A.2.f, stationary combustion within all 

companies with less than 10 employees regardless of branch, and stationary combustion 

within the construction sector. The Quarterly fuel statistics (KvBr) is a cut-off survey 
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including enterprises with ten or more employees. The estimation of emissions from 

enterprises with less than ten employees is based on activity data from the annual energy 

balances, i.e. a model estimate of aggregate fuel consumption in all small enterprises 

within the entire manufacturing industry. These emissions are reported in 1A2gviii. 

 

The mobile emission source included in this sector is combustion by off-road vehicles 

and other machinery (working machinery) used in the construction and manufacturing 

industry. For 2022, 40% of total GHG emissions from working machinery are reported in 

CRT 1.A.2.g.vii. In 2022, GHG emissions from working machines in this subsector have 

decreased by 10% compared to 2021 but increased by 14% since 1990. 

 

In terms of stationary fuel combustion and emissions, two branches of industry are 

dominating; manufacturing of wood products (ISIC 20), and mining industry (ISIC 13). 

In ISIC 20, however, biomass fuels are dominating and hence the emissions of fossil CO2 

from this branch of industry are low. The construction industry also accounts for a 

significant share of fuel consumption and emissions. The fuel consumption varies 

between years, but for stationary combustion within 1.A.2.g in total, it has decreased 

slightly since 1990. Liquid and biomass fuels account for most of the decrease.  

 

The summary of the latest key category assessment, methods and EF used, and 

information on completeness, i.e. if any sources are not estimated (NE), is presented in 

Table 3.12.  

Table 3.12. Summary of source category description, CRT 1A2g, according to approach 1. 

CRT Gas Key Category Assessment, excluding 

LULUCF 

Method EF All 

sources 
estimated Level* Trend** Qualitative 

1.A.2.g Off-

road vehicles 

and other 
machinery 

CO2 X (Liquid 

fuels) 

X (Liquid 

fuels) 
 T2 CS Yes 

CH4 - -  M CS Yes 

N2O - -  M CS Yes 

1.A.2.g 

Other 

(1.A.2.g i-vi 
reported as 

ñCò or ñIEò in 
1.A.2.g 
Other) 

CO2 X (Liquid 

fuels, Solid 
fuels) 

X (Liquid 

fuels, Solid 
fuels) 

 T1/T2 CS Yes 

CH4 - -  T1/T2 CS Yes 

N2O - -  T1/T2 CS Yes 

CS Country Specific. T1 Tier 2. T2 Tier 2. T3 Tier 3. M Model. 
* Shows key category (level) per fuel type 
** Shows key category (trend) per fuel type 

3.2.15.2 METHODOLOGICAL ISSUES 

All consumption of motor gasoline and diesel oil in manufacturing industries and 

construction is allocated to mobile combustion, and all other fuels (heating oils, natural 

gas etc.) to stationary combustion. 

 

3.2.15.2.1 Stationary combustion 

For emissions from stationary combustion, the Tier 2 method is used with the following 

exception: For the construction industry and for companies with less than 10 employees 

the Tier 1 method is used, since current data does not allow the Tier 2 method to be used.  
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Emissions from stationary combustion in mining and quarrying and in the manufacturing 

of various products such as textiles, wearing apparel, leather, wood and wood products, 

rubber and plastics products, fabricated metal products and manufacturing of different 

types of machinery, are calculated with activity data from the Energy use in the 

manufacturing industry (ISEN) for 1990-1996 and 2000-2002, and from the Quarterly 

fuel statistics (KvBr) for 1997-1999 and 2003 and later. For more details on these 

surveys, see Annex 2. 

 
Emissions from all companies in ISIC 10-37 with less than 10 employees are estimated 

and reported under CRT 1.A.2.g. Activity data is provided by the Swedish Energy 

Agency65. Emissions are minor and with current data not possible to separate on different 

industry sectors.  

 

Emissions from stationary combustion in the construction industry are calculated with 

activity data from the Swedish Energy Agency66. The methodology used for this sub-

category is the same as for stationary combustion in the Other sector, see section 

3.2.21.4.1.  

 

The fuel statistics for the last emission year, based on preliminary Energy Balance is not 

readily available in time for the emission calculations. As of submission 2022, the 

activity data is estimated using the previous yearôs value per fuel type and year at total 

energy consumption level for ISIC 10-37 with less than 10 employees, construction 

industry and the Other sector (CRT 1.AA.4)67. The estimated energy consumption is then 

distributed within the sectors according to the same fuel consumption distribution as the 

previous year. For more detailed information about the extrapolation models and the 

effects on GHG emissions of deviances from the models see Annex 2. The activity data 

for the last inventory year will be revised next coming submission, as the Energy Balance 

will then be published and definitive. 

 

Due to confidentiality reasons; 

¶ Activity data for solid fuels, gaseous and other fossil fuels are reported as C in 

CRT-tables in the CRT code 1.A.2.g for 2022. 

¶ Emissions of CH4 for solid fuels, biomass and other fossil fuels are reported as C 

in the CRT code 1.A.2.g for 2022. 

¶ Emissions of CO2 for solid fuels, gaseous fuels are reported as C in the CRT code 

1.A.2.g for 2022 

¶ Emissions of N2O for solid fuels, biomass fuels are reported as C in the CRT-

tables as C for the CRT code 1.A.2.g for 2022. 

 

  

 
65

 Swedish Energy Agency: Annual Energy balances. See also Annex 2. 

66
 Swedish Energy Agency: Annual Energy balances. See also Annex 2. 

67
 Helbig, T. & Josefsson Ortiz, C. 2021. Uppdateringar av utsläppsberäkningar för småskalig biomassaeldning 

inom övrigsektorn (CRT/NFR 1A4) 2017-2021. SMED Rapport Nr 19 2021. 
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3.2.15.2.2 Mobile combustion/Working machinery 

Emissions from mobile combustion in CRT 1.A.2.g refer to working machinery used in 

industry, including for example tractors, dumpers, cranes, excavators, trucks, generators 

and wheel loaders. A national model is used to estimate emissions from all working 

machinery used in Sweden and is considered to correspond to Tier 3 for all emissions, 

except for CO2 and SO2 which are estimated according to Tier 2. The model is further 

described in Annex 2.68 

 

The consumption of gasoline and diesel, estimated by the model for off-road vehicles, is 

adjusted with regard to low-blended biofuel. The fuel consumption is also modified with 

a residual of gasoline and diesel. This residual arises as the volume of gasoline and diesel 

allocated to different sectors through a top-down approach is compared to the total 

volume of the gasoline and diesel consumed according to a bottom-up estimate. See 

Annex 2 for more information regarding the allocation of fuels for mobile combustion69. 

 

Emissions from working machinery are also reported under CRT 1.A.3.eii, 1.A.4.aii, 

1.A.4.bii and 1.A.4.cii, in line with IPCC Guidelines, see Table 3.13. 

Table 3.13. Distribution of emissions from off-road vehicles and other machinery. 

Category CRT Definition IPCC Guidelines 

Industry 1.A.2.g vii Mobile machineries in industry that run on petroleum fuels, as for 
example tractors, dumpers, cranes, excavators, generators, wheel 

loaders, sorting works, pump units etc. 

Other 1.A.3.e ii Combustion emissions from all remaining transport activities including 
ground activities in airports and harbours, and off-road activities not 

otherwise reported under 1.A.4.c or 1.A.2.g vii.  

Commercial/ 

Institutional 

1.A.4.a.ii Garden machinery, e.g. lawn mowers and clearing saws, not used by 
private users, Also tractors not used in industry ore forestry or 

agriculture.  

Residential 1.A.4.b All emissions from mobile fuel combustion in households, as for 
example tractors, lawn movers, snow mobiles, forklifts, trimmers, 

chainsaws and forklifts 

Agriculture, 
Forestry 

 

1.A.4.c Emissions from mobile fuel combustion in agriculture and forestry, as 
for example loader-excavator, tractor, harvester, clearing saw etc. 

Highway agricultural transportation is excluded.  

3.2.15.3 UNCERTAINTIES AND TIME-SERIES CONSISTENCY 

The uncertainty analysis tables are presented in Annex 7 and a general description of the 

uncertainties is presented in section 1.7. The uncertainty values are assigned by staff at 

Statistics Sweden and are based on expert judgements made on fuel type that were 

aggregated to fuel group.  

 

As for stationary combustion in CRT 1.A.2 in general, time series consistency despite the 

changes in activity data source is discussed in Annex 2. As for other categories in CRT 

1.A.2, the IEFs vary slightly between years due to variations in the fuel mix. In earlier 

submissions, the EC (European Commission) has asked for clarification of the drop in 

 
68

 Annex 2: 1.6 Methodology for off-road vehicles and working machinery 

69
 See Annex 2, section ñ1.4 Allocation of fuels for mobile combustionò for more information.ò 
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wood consumption in 2000 compared to earlier years. This issue has not been prioritized, 

but since the annual wood consumption 2001-2009 is considerably lower than in the 

1990s, there is no reason to believe that the activity data for 2000 is incorrect. 

 

The emissions of CO2 from diesel (used by off-road vehicles and working machinery) and 

heating oils (used for stationary combustion) represent the largest sources of uncertainty 

in regard to GHG emissions within CRT 1.A.2.g. The activity data uncertainty for all 

heating oils within this sector is as high as 20% on an aggregate level, due to the fact that 

emissions from the construction sector and small industries are estimated with the Tier 1 

method. The activity data uncertainty for diesel combusted in off-road vehicles and 

working machinery is 5% and for gasoline 3% based on fuel sold.  

 

The amount of low-blended biofuel used by working machinery and road traffic is 

allocated proportionally to the amount of fossil gasoline and diesel consumed in each 

subsector. The model estimated consumption of fossil gasoline and diesel by working 

machinery is decreased by the amount of ethanol respectively FAME/HVO allocated to 

the subsector in question. In 2004, the consumption of gasoline by working machinery 

decreased noticeably as a result of an increase in the amount of ethanol allocated to 

working machinery, due to a large increase in the national deliveries of low-blended 

ethanol. The same phenomenon took place between 2017 and 2018 as a result of a sudden 

increase of the ethanol sold on the Swedish market. 

3.2.15.4 SOURCE-SPECIFIC QA/QC AND VERIFICATION 

Generally, the same QA/QC procedures are applied for 1.A.2.g as for other 1.A.2 

categories described above. In some earlier submissions, extensive QA/QC and 

verification efforts have been made for the Other sector including the construction 

industry. This is described in section 3.2.21.4.1 below. 

3.2.15.5 SOURCE-SPECIFIC RECALCULATIONS  

3.2.15.5.1 Stationary combustion 

In submission 2024, there is a revision of activity data for year 2021 for ISIC 10-37 with 

less than 10 employees and the construction industry as the data was updated to the final 

energy balance statistics. There was also an adjustment for 2020 and 2019 as the activity 

data were revised for biomass. For 2017, we acquired information that a previoulsy 

unknown fuel type turned out to be biooil. These amounts were previously allocated to 

other fossil fuels but have now been re-allocated to biomass. 

 

The total effect of the recalculations in 1.A.2.g for the two most recent recalculated years 

was an increase of 0.01% (0.16 kt CO2-eq) for 2020 and an increase of 0.98% (10.16 kt 

CO2-eq) for 2021.   

3.2.15.5.2 Mobile combustion 

The A-tractor car, a modified regular car registered as a tractor with certain operational 

constraints (modified power train and maximum speed of 30 km/h), was until submission 

2024 part of the tractor segment within the national non-road mobile machine model. In 

submission 2024, these machines have been moved to 1.A.3.b. Moreover, all-terrain 

vehicles (ATV) registered as tractors were moved from the machine segment Tractors to 

the machine segment ATV which resulted in fewer diesel tractors in operation and a 

larger number of gasoline fueled all-terrain vehicles in operation. Statistics Sweden also 
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reviewed the tractor fleet throughout the time series which led to changes in the number 

of tractors included in the model. The changes resulted in recalculations of emissions 

throughout the time series.  

 

The CO2-emissions decreased 1-5% during 1990-2022 due to the recalculations. 

 

3.2.15.6 SOURCE-SPECIFIC PLANNED IMPROVEMENTS 

Category-specific improvements will be decided after the finalization of the submission 

as part of the national QA/QC plan. 

 

 Civil Aviation (CRT 1.A.3.a) 

3.2.16.1 SOURCE CATEGORY DESCRIPTION 

Activity data is presently provided for a total of 39 airports with regular and/or charted air 

traffic in Sweden. The national government administers 10 of these airports, while the 

remaining 29 are private and/or administered by local governments.70 The traffic routed 

through governmental airports accounts for about 90% of the total fuel consumption 

within the civil aviation sector. The emissions of greenhouse gases (GHG) from national 

aviation in 2022 were 305 kt CO2-eq., which is an increase by 59 % since last year and a 

decrease by 55 % compared to 1990. 

 

The corona pandemic had a severe impact on domestic civil aviation during 2020 and the 

GHG emissions continued to decline in 2021. In 2022, there has been a substantial 

increase in emissions from civil aviation, although from low levels. The emissions from 

domestic aviation have gradually decreased since 1990 while the emissions from 

international aviation have increased.  

 

The summary of the latest key category assessment, methods and EF used, and 

information on completeness, i.e. if any sources are not estimated (NE), is presented in 

Table 3.15. 
 

Table 3.15. Summary of source category description, CRT 1A3a, according to approach 1.  

CRT Gas Key Category Assessment, 

excluding LULUCF 

Method EF All sources 

estimated 

Level* Trend** Qualitative 

1.A.3.a CO2 X (Jet 

kerosene) 

X (Jet 

kerosene) 
 T1 D Yes 

CH4 - -  T1 D  Yes 

N2O - -  T1 D Yes 

T1 Tier 1. Default. 
 * Shows key category (level) per fuel type 
** Shows key category (trend) per fuel type 

  

 
70

 Trafikanalys. 2022. Luftfart 2021. https://www.trafa.se/luftfart/ 

https://www.trafa.se/luftfart/

















































































































































































































































































































































































































































































































































































































































































































































































































































