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1. SUMMARY OF CURRENT BLACK CARBON EMISSIONS AND FUTURE PROJECTIONS 

1.1 BACKGROUND TO REPORTED BC EMISSIONS 

Emission estimates are based on official Swedish statistics, e.g. energy statistics, agricultural statistics, 

environmental reports from industry and emission factors (nationally developed factors as well as 

internationally recommended ones). 

Sweden uses the Guidelines for Estimating and Reporting Emission Data for reporting to the Convention 

on Long-Range Transboundary Air Pollution (CLRTAP) and the 2013 and 20161 EMEP/EEA Air 

Pollutant Emission Inventory Guidebook as methodological guidance. Sweden also uses methodologies 

in accordance with the IPCC 2006 Guidelines for National Greenhouse Gas Inventories and methods 

that are in general in line with Good Practice Guidance and Uncertainty Management in National 

Greenhouse Gas Inventories IPCC-NGGIP (Good Practice Guidance). Some parts of the methodologies 

are taken directly from the IPCC Guidelines, the Good Practice Guidance and the EMEP/EEA Air 

Pollutant Emission Inventory Guidebook. 

 

1.2 LATEST INVENTORY DATA 

Black Carbon (BC) was reported as an additional air pollutant for the first time in the Informative 

Inventory Report (IIR) for Sweden in 2015. The voluntary reporting of BC was included under the 

CLRTAP’s revised Gothenburg Protocol and is included in the reporting Guidelines as a component of 

PM2.5. 

In 2015, the estimated BC emissions in Sweden were approximately 3.0 ktonnes in total. The latest data2 

shows that in 2106 emissions were two percent lower than in 2015, and amounted to 2.9 ktonnes. The 

energy sector, NFR sector one, accounts for 95% of the Swedish BC-emissions. NFR sector one includes 

emissions from energy production, transport, mobile machinery, housing and commercial sector, as well 

as combustion in the industrial sector. The remaining 5% comes from industrial processes and waste 

incineration.  The aggregated emissions of black carbon have declined by one-third compared to 2000. 

The largest reduction occurred in the transport sector (1A3), with a reduction of 1.2 ktonne since 2000 

(63%). Emissions also decreased within the sector manufacturing industries and construction (1A2), by 

0.5 ktonnes (45%). This sector includes combustion for energy purposes and working machinery within 

industry. There is no major change in emissions from other sectors (1A4) between 2000 and 2016.  

Additional data are presented in Annex I.  

                                                      

1 Not yet fully implemented in the Swedish inventory. 

2 See http://www.statistikdatabasen.scb.se/pxweb/sv/ssd/?rxid=1a61205c-2846-4961-88f4-1cb3bd0b1001 
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Figure 1. Total emissions of BC by sectors in ktonnes, 1990-2016, NFR-format 

 

1.3 FUTURE PROJECTIONS OF BC EMISSIONS 

Projections of future Swedish emissions of BC were reported to the EC in Mars 2017 in line with the 

commitments under the NEC directive (2016/2284/EU)3 and are available for 2020, 2025 and 2030. The 

long-term projection shows that BC emissions are expected to decline by 25% (0.7 ktonnes), to 2.2 

ktonnes, between 2016 and 2030. From 2000 this equals a reduction of nearly 54%. The largest 

reductions between 2016 and 2030 are expected from the transport sector and sector manufacturing 

industries and construction with 0.3 ktonnes in each sector.  

                                                      
3 http://cdr.eionet.europa.eu/se/eu/nec_revised/projected/ 
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2. SUMMARY OF CURRENT METHANE EMISSIONS AND FUTURE PROJECTIONS 

Emission estimates are based on data from national or official Swedish statistics, e.g. energy statistics, 

European Union Emission Trading Scheme (EU ETS), environmental reports, agricultural and forestry 

statistics, as well as data on production and consumption 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. 

Reported data are taken from the Swedish National Inventory Report (NIR), published by the Swedish 

Environmental Protection Agency. The NIR for the year 2018 was 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 emission 

inventories for the period 1990 to 2016. The methods used to calculate the emissions and removals are 

in accordance with the IPCC 2006 Guidelines for National Greenhouse Gas Inventories and IPCC 

supplementary guidelines for KP LULUCF as well as the IPCC supplementary guidelines for Wetlands 

(2013 Supplement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories). For further 

information and descriptions of methods used to produce the estimates, please see the NIR for the year 

2018 which will be published early 2018. 

 

2.1 LATEST INVENTORY DATA 

In 2016, the total Swedish emissions of methane (CH4), excluding emissions from LULUCF, were 4.7 

million tonnes calculated as carbon dioxide equivalents (GWP of 25), or nine percent of total greenhouse 

gas emissions (Figure 2.5). In 2016 the aggregated emissions of methane had declined by about one 

third compared to 1990. 

69% of the emissions of methane (CH4) in 2016 originated from agriculture (CRF 3), 22% from the 

waste sector (CRF 5) and 10% from the energy sector (CRF 1). Within the waste sector emissions 

declined by 70% between 1990 and 2016 mainly because of decreasing quantities of organic waste 

deposited on landfills. Also, the quantities of recovered landfill gas increased between 1990 and 2003. 

Emissions from the agricultural sector decreased by eight percent between 1990 and 2016. For a detailed 

table of annual methane emissions, see Annex II.  
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Figure 2. Total emissions of CH4 by sectors in Mtonnes CO2-eq., 1990-2016, CRF-format 

 

2.2 PROJECTIONS OF FUTURE METHANE EMISSIONS 

Projections of greenhouse gas emissions in Sweden have been produced for the years 2020, 2025, 2030 

and 20354. The projections are based on the policies and measures approved by the Swedish Parliament 

up to the year 2016, which means that they are projections “with existing measures”.  

The projections are based on a number of assumptions, all of which naturally involve uncertainty, and 

the results should be interpreted with this in mind. The projections can mainly be regarded as a 

consequential analysis of the assumptions that have been made. The method for estimating the 

projections is mainly developed for a medium-term or a long-term projection, which means that the 

projection does not take into consideration variations on a short-term basis. 

From 1990 to 2020 the emissions of methane are projected to decline by four percent and by 2030 the 

methane emissions are projected to be 53% below the 1990 level. The projected trend in emissions 

differs between sectors. Reductions until 2030 are mainly expected to occur in the agriculture and waste 

sectors. Emissions from the waste sector are expected to decline by 58% until 2030 and from the 

agricultural sector by 16%.  

 

                                                      
4 http://cdr.eionet.europa.eu/se/eu/mmr/art04-13-14_lcds_pams_projections/projections/ 
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3. SUMMARY OF NATIONAL ACTIONS AND ACTION PLANS 

Sweden has several policy instruments in place that contribute to reducing emissions of methane and 

black carbon as part of a wider scope of measures addressing greenhouse gases and air pollutants, 

although this is not always their primary objective. There are also policies aimed specifically at reducing 

methane, and particulate matter (that includes black carbon). Brief summaries of relevant instruments 

are provided below. 

 

3.1 CROSS-SECTOR MEASURES 

ENVIRONMENTAL QUALITY OBJECTIVES 

The environmental policy of the Swedish government is based on the national environmental quality 

objectives and the generational objective for environmental work decided by the Swedish Parliament. 

The goals provide direction for all of Sweden’s environmental policies at the national, EU and 

international level. The system of environmental objectives also provides a structure for systematic 

follow-up of environmental policy as a basis for strategic action. The sixteen environmental quality 

objectives express the environmental state sought in Swedish society. There are also milestone targets 

that define steps on the way to achieving the environmental quality objectives and the generational goal. 

The Environmental Quality Objective reduced climate impact provides that concentrations of 

greenhouse gases in the atmosphere must be stabilized at a level that will prevent dangerous 

anthropogenic interference with the climate system. In line with the Paris Agreement, the Swedish 

Parliament has further specified the goal as holding the increase in the global average temperature to 

well below two °C above pre-industrial levels and to pursue efforts to limit the temperature increase to 

1.5 °C above pre-industrial levels. The reduced climate impact objective is aimed at reducing emissions 

of greenhouse gases including methane.  

The clean air objective stipulates that the air must be clean enough not to represent a risk to human 

health or to animals, plants or cultural assets. The objective has 10 ‘specifications’, two of which regard 

PM2.5 and PM10, of which black carbon is a component. 

The reduced climate impact objective contains five milestone targets related to methane and black 

carbon that were established by the Swedish Parliament. These include: 

• By 2045, Sweden is to have zero net emissions of greenhouse gases into the atmosphere and 

should thereafter achieve negative emissions. Negative emissions will mean that Sweden will 

help to reduce the overall amount of greenhouse gases in the atmosphere. That is, the amount 

of greenhouse gases emitted by Sweden will be less than the amount of greenhouse gases 

reduced through the natural eco-cycle, or through climate projects pursued by Sweden abroad. 

However, emissions from activities in Sweden must be at least 85% lower than in 1990. Based 

on current population forecasts for Sweden, this means that emissions in Sweden will be less 

than one tonne per person by 2045. 

 

• By 2020, emissions of greenhouse gases in Sweden from activities not included in the EU 

Emissions Trading Scheme should be reduced by 40% compared with 1990 emissions levels. 
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This means that by 2020, greenhouse gas emissions from the non-trading sector are to be around 

20 million tonnes of carbon dioxide equivalent lower than they were in 1990.  

 

• By 2030, emissions from domestic transport, excluding domestic aviation, will be reduced by 

at least 70% compared with 2010 emissions levels.  

 

• By 2030, emissions in Sweden in the sectors that will be covered by the EU Effort Sharing 

Regulation should be at least 63% lower than they were in 1990. Eight percentage points of the 

emission reductions may be achieved through supplementary measures such as increased uptake 

of carbon dioxide by forests or investments in various climate projects abroad. 

 

• By 2040, emissions in Sweden in the sectors that will be covered by the EU Effort Sharing 

Regulation should be at least 75% lower than they were in 1990. Two percentage points of the 

emission reductions may be achieved through supplementary measures. 

“KLIMATKLIVET”  

The climate initiative, “Klimatklivet” (“The Climate Leap”), is a program run by the Swedish 

Environmental Protection Agency that invests in local projects that help to reduce carbon dioxide and 

other greenhouse gas emissions. In 2017 SEK approximately 700 million was distributed under the 

program. For the years 2018-2020, between SEK 1.5 billion and SEK 3 billion will be distributed per 

year. There are several initiatives currently being funded throughout Sweden that help to reduce methane 

emissions as part of this program. These initiatives include, among other things, the destruction of 

residual gasses at biogas plants, the collection and utilization of landfill gas, and the mapping of air 

streams that are in need of purification.    

THE ENVIRONMENTAL CODE 

General legislation in the area of the environment has been collated in the Environmental Code since 

January 1999. Among other aspects, the Environmental Code contains general rules for consideration 

that are to be observed in all activities and measures. Major environmentally hazardous activities are 

covered by permit requirements. Greenhouse gas emissions form a part of the permit appraisal procedure 

and the code also includes requirements to use the “best possible technology,” a more stringent 

requirement than “best available technology”. Moreover, the code allows for requirements to be made 

in individual cases. This instrument helps to reduce emissions of both black carbon and methane. 

AIR QUALITY ORDINANCE (2010:477)  

EU-standards are implemented in the Air Quality Ordinance as Environmental Quality Objectives. For 

instance, there are threshold standards for PM2.5, PM10 and NO2. To ensure that an environmental quality 

standard is withheld, an action programme may be established. This ordinance reduces emissions of 

black carbon. 

THE SWEDISH CLIMATE POLICY FRAMEWORK 

In June 2017, the Swedish Parliament adopted a climate policy framework that includes new climate 

goals (listed above under Environmental Quality Objectives), a climate act and plans to create a new 

climate policy council. This framework is based on an agreement within the Cross-Party Committee on 

Environmental Objectives and therefore enjoys multi-stakeholder support. The climate policy 
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framework is considered to be the most important climate reform in Sweden’s history and will guide 

Sweden’s efforts towards compliance with the Paris Agreement. This climate policy framework will 

help Sweden to reduce its methane emissions.  

THE PLANNING AND BUILDING ACT 

Measures in the area of public planning have an impact on emission trends in the longer term and may 

be of great significance from this point of view. Measures in public planning are principally governed 

by the Planning and Building Act (PBL) but many measures, for example major infrastructure projects, 

are also covered by the provisions of the Environmental Code. Since May 2011, the PBL introduced a 

requirement to take account of environmental and climate aspects in planning. The significance of the 

development of the built environment for energy and transport needs in the longer term has been 

increasingly highlighted in the new PBL, thereby helping to reduce emissions of both black carbon and 

methane. PBL also makes it mandatory to consider inter-municipal and regional circumstances in the 

planning process.  

 

3.2 ENERGY 

ENERGY TAX 

Sweden’s long-standing energy tax covers fossil fuels used as motor fuels or heating fuels, as well as 

electricity. Sweden has steadily raised the energy tax on diesel, following a climate policy decision in 

2009 to raise taxes in two stages, in 2011 and in 2013. The energy tax on petrol and diesel was further 

raised in 2016.  

The energy tax rates are inflation-adjusted by indexation to the Swedish consumer price index (CPI). 

Since 2017, the energy tax rates on petrol and diesel are also adjusted to take into account the 

development of the gross domestic product (GDP).  Furthermore, Sweden applies a tax exemption for 

the use of sustainable biofuels, thereby incentivizing cleaner energy use and a move away from black 

carbon-emitting diesel. 

BUILDING REGULATIONS (BBR) 

Building Regulations (BBR) regulates small-scale wood burning. The rule contains mandatory 

provisions and general recommendations for building new buildings and altering existing buildings 

within urban areas. Regarding emissions, the regulation focuses primarily on ventilation and the 

restriction of emissions of particles, organically bound carbon (OBC), and carbon monoxide (CO) from 

room heaters (stoves) and boilers. On behalf of the government, the National Board of Housing, Building 

and Planning are now (2017) reviewing building regulations to prevent new installations of old 

equipment with high emissions. This will help to reduce black carbon emissions that result from 

stationary biomass combustion, one of the most significant contributors to black carbon emissions in 

Sweden.  

TEMPORARY PROHIBITION AGAINST SMALL-SCALE WOOD BURNING  

Municipalities are able to, on the basis of the ordinance (1998:899) on environmentally hazardous 

activities and health protection, issue regulations for a “temporary ban on small-scale wood burning 



9 

 

with some solid fuels in the specified areas.” Temporary prohibitions can reduce emissions of black 

carbon. 

INFORMATION CAMPAIGN REGARDING HOUSEHOLD WOOD BURNING 

In November 2017, the Swedish Environmental Protection Agency and the Swedish Energy Agency 

launched an information campaign regarding energy-efficient wood burning techniques. A goal of the 

campaign is to reduce black carbon emissions since household word burning is one of the primary 

sources of black carbon emissions.     

ECO LABELS 

The eco labels “the Swan” (the official Nordic Ecolabel) and “P-Mark” are voluntary eco-labeling 

programs that evaluate the life-cycle environmental impact of products. The labels have different 

requirements for products including restrictions for black carbon emissions (though they do not label 

the restrictions as such). One example is a restriction on dust emissions from boilers.  

 

3.3 INDUSTRY 

ENERGY TAX ON FOSSIL FUELS FOR HEATING IN INDUSTRY  

An energy tax on fossil fuels for heating has been levied since a long time. In 2011 the energy tax rates 

were adjusted according to their energy content, significantly increasing the tax on LPG, natural gas, 

coal and coke. On fuels used in industrial manufacturing processes, 30% of the standard energy tax is 

paid. This instrument contributes to the reduction of emissions of both black carbon and methane. 

 

3.4 TRANSPORT 

ELECTRIC VEHICLE PREMIUM 

To decrease emissions incurred by commuting and transportation, the Parliament has allocated 350 

million SEK per year for 2018-2020 to subsidize the cost of electric vehicles such as electric bicycles, 

motorbikes and mopeds. The motivation behind this is to replace cars on the road with less polluting 

forms of transportation. This measure will help to reduce black carbon emissions since car and truck 

transportation is currently a leading cause of black carbon emissions.   

ELECTRIC BUS PREMIUM 

The Swedish Energy Agency will provide support to regional public transport authorities and public 

service operators to invest in electric busses for their fleets. The amount of support that they receive will 

be 20% of the purchasing price om the bus with a cap to ensure that no part is over-compensated. In 

2016, 50 million SEK was allocated for electric bus premiums, and the Swedish Energy Agency will be 

allocating a further 100 million SEK per year from 2017-2023 under this program. The goal of the 

program is to replace black carbon emitting busses with electric busses.   
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“CHARGE AT HOME” SUPPORT 

A new “Charge at home” support scheme will be introduced in the beginning of 2018. The scheme will 

be run by the Swedish Environmental Protection Agency, and through it private individuals will be able 

to apply for financial support up to 50% of the cost of installing electric car charging stations. This will 

make it more convenient for individuals to drive climate-friendly vehicles, with a goal of promoting the 

replacement of fossil fuel-burning and black carbon-emitting vehicles with electric ones.     

PROCUREMENT REQUIREMENTS 

The Swedish Transport Administration and the metropolitan municipalities of Gothenburg, Stockholm 

and Malmö jointly apply procurement requirements on fuel, age, exhaust emissions and emission control 

on equipment such as lorries and other non-road mobile machinery. The Swedish Environmental 

Protection Agency has been commissioned by the government to investigate appropriate measures and 

instruments to reduce emissions of air pollutants and greenhouse gases from work machinery. One of 

the proposals under review in 2017 is to investigate the possibilities for facilitating more authorities and 

municipalities to make the procurement requirements that are already made by the Swedish Transport 

Administration, Gothenburg, Stockholm and Malmö. One aim of this measure is to reduce black carbon 

emissions caused by fossil fuel usage.  

LOW EMISSIONS ZONES 

Under the ordinance (1998:1276) of road traffic, individual municipalities have the right to restrict heavy 

traffic in areas with poor air quality. Only heavy traffic that meets certain standards is allowed in the 

area. Such environmental zones have been introduced in Stockholm, Gothenburg, Malmö, Mölndal, 

Uppsala, Helsingborg, Lund and Umeå.  The Swedish Transport Agency has prepared a proposal for 

low-emissions zones for light vehicles aimed at improving air quality in cities. The government 

announced in September 2017 that they will present legislation that will enable municipalities to 

introduce low-emissions zones for light vehicles 

CONGESTION TAX 

The Congestion Tax Act (2004:629) introduced congestion tax in order to reduce traffic during peak 

hours and thus improve air quality. The law is designed so that it can be applied in urban areas 

throughout Sweden, but is currently applied only in Stockholm and Gothenburg. In 2016 the congestion 

taxes were raised in Stockholm, including the maximum charge that could be levied per day.   

EXHAUST EMISSION CONTROL 

Emission Control Act (2011:318) is designed to prevent the emission of exhaust gases including black 

carbon and other pollutants from fuels in motor vehicles from harming or causing damage to human 

health or the environment. The law includes, among other things, emission classes. 

ANNUAL VEHICLE TAX 

Sweden differentiates the annual vehicle tax based on the vehicle’s carbon dioxide emissions per 

kilometre (CO2/km). The carbon-based vehicle tax consists of a basic rate of SEK 360 plus SEK 22 for 

each gram of CO2 emitted above 111 grams per kilometre. For diesel cars, this sum is multiplied by 2.37 

(to compensate for a lower energy tax on diesel than on petrol). Diesel cars registered for the first time 

in 2008 or later pay an additional SEK 250 (cars registered before 2008 pay SEK 500). For alternative 
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fuel vehicles, the tax rate is SEK 11 for every gram emitted above 111 grams per kilometre. The vehicle 

tax of older cars and heavy trucks is mainly based on weight. 

EMISSION STANDARDS 

Ordinance (1998:1709) on emission standards for certain combustion-powered mobile machinery 

regulates emissions of inter alia particulate matter and black carbon from working machines.  

TOLLS FOR CERTAIN HEAVY VEHICLES 

Heavy traffic is charged with a toll under the Tolls for Certain Heavy Vehicles act (1997:1137). The 

size of the toll is partly based on the vehicle’s emissions class.  

REDUCED SPEED IN SOME STREETS 

A local action to reduce PM formation has been to reduce speed on certain streets, resulting in more 

efficient combustion. Cities such as Gothenburg, Uppsala and Stockholm have used this measure to 

decrease black carbon emissions.  

 

3.5 WASTE 

ORDINANCE ON LANDFILLING OF WASTE (2001:512) 

Under the Ordinance on Landfilling of Waste, a ban on landfilling of combustible materials was 

introduced in 2002, and a similar ban was imposed on organic material in 2005. The ordinance also 

regulates the collection and disposal of methane gas from landfills. The aim of the ordinance is to prevent 

and reduce adverse effects on human health and the environment. 

LANDFILL TAX (SFS 1999:673) 

In 2000 a tax was imposed on waste disposed in landfills. The tax started at 250 SEK per tons of 

landfilled waste, and by 2015 had increased to 500 SEK per ton of landfilled waste. Because landfill 

waste is a contributor to methane emissions, this tax helps to reduces emissions of methane. 

LANDFILL DIRECTIVE (1999/31/EC) 

The EC Landfill Directive requires that the landfilling of biodegradable waste be reduced and for 

methane to be collected from landfills. Sweden has introduced more far reaching national instruments 

than those required under the directive, resulting in earlier attained emissions reductions. 

 

3.6 AGRICULTURE 

THE RURAL DEVELOPMENT PROGRAMME 2014-2020  

The Swedish Government decided on a new Rural Development Program in June 2014. The new 

programme, which is ongoing (2014-2020), includes support for investments, young entrepreneurs, 

capacity building, cooperation and innovation. Furthermore, it offers support to areas with natural 
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constraints, animal welfare payments, ecological farming, and environmental and climate actions. One 

area of focus is to reduce agricultural emissions of greenhouse gases such as methane.  

SUPPORT FOR BIOGAS PRODUCTION 

On 1 January 2015, a support for biogas production from manure was established. The support aims to 

compensate for the double climate benefit that is achieved when manure is digested – spontaneous 

methane emissions from manure are reduced, and biogas production is increased – thereby replacing 

fossil fuels.  

VOLUNTARY COMMITMENT 

In 2007 the Swedish Waste Management and Recycling association introduced a voluntary commitment 

whereby participating facilities have pledged to actively work with mapping and other measures to 

reduce emissions of methane.  

 

3.7 MEASURES WITHIN THE UN AND THE EU 

TEST CYCLE 

The United Nations Economic Commission for Europe plans to introduce requirements for a new test 

cycle for exhaust emissions testing for the approval of vehicles. The new test cycle known as the World 

Light Duty Test Procedure (WLTP) is intended to replace the previous test cycle, New European Driving 

Cycle (NEDC), since it did not sufficiently reflect real driving conditions. An EU-decision to introduce 

the WLTP-cycle entered into force in 2017. WLTP will help reduce emissions of black carbon. 

NON-ROAD MOBILE MACHINERY (NRMM) DIRECTIVE 

The Non-Road Mobile Machinery Directive governs non-road vehicles such as lawnmowers, chainsaws, 

excavators, bulldozers, harvesters, trains and some inland boats. Combustible engines in these types of 

machinery and vehicles contribute to carbon oxide, hydrocarbons, nitrogen oxide and particulate matter 

emissions (including black carbon). The directive aims to both reduce emissions and phase out the most 

polluting types of engines. The NRMM Directive (2016/1628) was applied as of January 1, 2017. 

NATIONAL EMISSION CEILINGS (NEC) DIRECTIVE 

The Directive (2016/2284/EU) on the reduction of national emissions of certain atmospheric pollutants 

(the so called National Emission Ceilings Directive, NEC), which came into force in December 2016, 

was revised from its previous iteration to include more stringent, binding national emission ceilings for 

pollutants such as PM2.5.  

MEDIUM COMBUSTION PLANT (MCP) DIRECTIVE 

A proposal for a new directive to reduce pollution from medium-sized combustion installations, such as 

energy plants for street blocks or large buildings and small industry installations, was negotiated in 2014. 

The directive entered into force in December 2015 and must be transposed by EU member states by 

December 2017. By December 2018, all emissions values set by the directive must be applied for new 

medium combustion plants. For existing medium combustion plants, the emission values set by the 
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directive must be applied by 2025 or 2030. This directive will help reduce emissions of black carbon 

from combustion installations, especially for bio-fuel plants. 

ECO-DESIGN DIRECTIVE 

The Eco-Design Directive includes product regulations with legal requirements on eco-design for solid 

fuel boilers, and other equipment for direct room heating that use solid fuels such as stoves, fireplaces 

and masonry heaters, which are emitters of black carbon. The stricter requirements will regulate the 

emissions of particulate matter, unburned hydrocarbons, carbon monoxide and nitrogen oxides. This 

directive was formally adopted and incorporated into law in 2015. New requirements will take effect in 

2020 for solid fuel boilers, and in 2022 for space heaters, however, member states may introduce the 

requirements earlier. The legal requirements only apply to newly-installed equipment.  

GOTHENBURG PROTOCOL 

Sweden was the first country to ratify the UN Convention on Long-Range Transboundary Air Pollution 

(CLRTAP)’s 2012 Gothenburg Protocol. The goal of the protocol is to reduce emissions, specifically 

PM and black carbon emissions, in an effort to improve human health and the environment, and to help 

mitigate climate change. The majority of Sweden’s black carbon emissions currently come from 

stationary biomass combustion, which were over 25% higher in 2016 than in 2000. While stationary 

biomass emissions remain a challenge for Sweden, it has made significant improvements in the road 

transport sector. Black carbon emissions from road transport were reduced with more than 60% between 

2000 and 2016. By 2016, total black carbon emissions in Sweden had been reduced by 39% compared 

with 2000 levels. 
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4. HIGHLIGHTS OF BEST PRACTICES OR LESSONS LEARNED FOR KEY SECTORS 

4.1 BLACK CARBON 

When it comes to black carbon, Sweden has been quite effective at reducing transportation-related black 

carbon emissions. However, the country still faces challenges, and expects to face challenges in the 

future, when it comes to reducing small-scale household emissions (stationary biomass combustion).  

TRANSPORTATION 

Sweden has been particularly effective when it comes to reducing black carbon emissions resulting from 

transportation. Between 2000 and 2014 Sweden halved its black carbon emissions from transportation 

(compared with an overall reduction in black carbon emissions during the same timeframe of 24%). This 

is good news since the transportation sector is a major contributor to black carbon emissions in Sweden.  

 

4.2 METHANE 

When it comes to methane reduction, there are several initiatives that Sweden has taken part in that have 

been recognized by the Nordic Council of Ministers as a best practice within key sectors. Notably, many 

of these initiatives have been led by private companies.  

RUMINANT LIVESTOCK 

When it comes to the ruminant livestock sector, the Wapnö Farm in Sweden engages in environmental 

awareness and productivity with a focus on animal consideration that has resulted in profitability for the 

farm. This has been achieved by cross-breeding cows that are typically only for milk production with 

breeds that are typically only used for meat production. This cross-breeding has resulted in milk and 

meat production with high protein quality. Furthermore, the resulting udder anatomy promotes good 

animal health.  

MANURE MANAGEMENT 

The Swedish University of Agricultural Sciences has developed a way to reduce methane through the 

production of energy-replacing fossil energy sources. Biogas production from manure, potatoes and 

flour is converted into electricity and heat production. The Swedish Institute of Agricultural and 

Environmental Engineering and the Natural Resource School have developed biogas production from 

solid horse manure, greatly reducing methane emissions from horse manure. Just outside of Gothenburg, 

the municipality of Brålanda and local farmers have cooperated to connect small-scale biogas producers 

through a pipeline that connects them to a joint upgrading plant.  

WASTEWATER TREATMENT 

The Swedish companies Ryaverket and Gryaab have used sealed tanks for digested sludge. Methane 

that previously leaked from tanks is now captured and converted into biogas.  

WASTE MANAGEMENT 

Throughout Sweden, there has been a voluntary agreement for biogas generation and the upgrading of 

plants. A systematic approach is used to quantify and minimize methane emissions. The Uppsala Biogas 

Plant is a good example of one of the first plants in Sweden to use anaerobic digestion for organic 
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household waste because it was one of the first biogas plants to collect and convert household waste on 

a large-scale. 
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5. PROJECTS RELEVANT FOR THE ARCTIC 

The Swedish Clean Air and Climate Program (SCAC) is focused on exposure and health effects on 

ecosystems and climate effects from short-lived climate pollutants (SLCP), as well as the synergies and 

conflicts between air pollution and climate action. Special attention has been devoted towards 

developing systems and processes for emission projections and scenarios, and towards developing 

indicators, methods and models to evaluate and assess the cost-effectiveness of different policy options.  

SCAC produced a number of publications between 2015 and 2017 that have made important 

contributions to research regarding black carbon and its effect on the Arctic5. Some of these publications 

include:  

• “Multi-model study of chemical and physical controls on transport of anthropogenic and 

biomass burning pollution to the Arctic”  

 

• “Current model capabilities for simulating black carbon and sulfate concentrations in the Arctic 

atmosphere: a multi-model evaluation using a comprehensive measurement data set” 

 

• “Responses of Arctic temperature to changes in emissions of short-lived climate forcers” 

 

• “Amplification of Arctic warming by past air pollution reductions in Europe” 

 

• “Health impact of PM10, PM2.5 and black carbon exposure due to different source sectors in 

Stockholm, Gothenburg and Umea, Sweden” 

  

                                                      
5  These publications, among others, can be found on the SCAC website 

(http://www.scac.se/publications.4.372c2b801403903d2757f0a.html). 
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6. OTHER INFORMATION 

A 2017 report published by SCAC researchers in the International Journal of Environmental Research 

and Public Health titled “Health impact of PM10, PM2.5 and black carbon exposure due to different 

source sectors in Stockholm, Gothenburg and Umea, Sweden” found that most exposure to the three 

pollutants covered in the study came from long-range transport. However, for black carbon, arguably 

the most dangerous of the pollutants from a health perspective, local sources were equally or more 

important. They furthermore found that the majority of premature deaths in the study were related to 

local emissions such as road traffic and residential wood combustion. From a policy perspective, this 

study emphasizes the importance of local measures for reducing PM10, PM2.5 and black carbon 

emissions.  

SCAC has begun a second phase of its research (2017-2020), funded by the Swedish Environmental 

Protection Agency, which will focus on hemispheric transport and international agreements, air 

pollution and health, air pollution and ecosystems – ozone and nitrogen, and methods and models for 

identifying cost-effective abatement strategies. It is anticipated that much of this research will relate to 

particulate matter and black carbon emissions.   
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ANNEX I - PROJECTED NATIONAL SECTORAL TOTAL EMISSIONS OF BC (WITH MEASURES), KTONNES  

 

 

1A1 

Energy 

Industries 

1A2 

Manufacturing 

Industries and 

Construction 

1A3 

Transport 

1A4 

Other 

Sectors 

1A5 Non-

Specified 

1B 

Fugitive 

Emissions 

from 

Fuels 

2 

Industrial 

Processes 

and 

Product 

Use 

3 

Agriculture 5 Waste Total 

2000 0,1 1,2 1,9 1,4 0,0 0,0 0,1 0,0 0,1 4,8 

2001 0,1 1,2 1,9 1,3 0,0 0,0 0,1 0,0 0,1 4,8 

2002 0,1 1,1 1,9 2,3 0,0 0,0 0,1 0,0 0,1 4,6 

2003 0,1 1,0 1,9 1,5 0,0 0,0 0,1 0,0 0,1 4,7 

2004 0,1 0,9 1,9 1,4 0,0 0,0 0,2 0,0 0,1 4,6 

2005 0,1 0,9 1,8 1,4 0,0 0,0 0,1 0,0 0,1 4,4 

2006 0,1 0,9 1,7 1,3 0,0 0,0 0,1 0,0 0,1 4,3 

2007 0,1 0,8 1,7 1,4 0,0 0,0 0,1 0,0 0,1 4,2 

2008 0,1 0,8 1,6 1,4 0,0 0,0 0,1 0,0 0,1 4,1 

2009 0,1 0,7 1,4 1,5 0,0 0,0 0,1 0,0 0,1 3,9 
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2010 0,1 0,8 1,4 1,5 0,0 0,0 0,1 0,0 0,1 3,9 

2011 0,1 0,7 1,3 1,5 0,0 0,0 0,1 0,0 0,1 3,8 

2012 0,1 0,7 1,1 1,5 0,0 0,0 0,1 0,0 0,1 3,5 

2013 0,1 0,7 1,0 1,4 0,0 0,0 0,1 0,0 0,1 3,4 

2014 0,1 0,7 0,9 1,4 0,0 0,0 0,1 0,0 0,1 3,2 

2015 0,1 0,6 0,8 1,3 0,0 0,0 0,1 0,0 0,1 3,0 

2016 0,1 0,6 0,7 1,4 0,0 0,0 0,1 0,0 0,1 2,9 

           

2020 0,1 0,4 0,6 1,3 0,0 0,0 0,1 0,0 0,1 2,5 

2025 0,1 0,4 0,4 1,2 0,0 0,0 0,1 0,0 0,1 2,3 

2030 0,1 0,4 0,4 1,2 0,0 0,0 0,1 0,0 0,1 2,2 
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ANNEX II - EMISSIONS OF METHANE  

 

EMISSIONS OF CH4 AS MTONNES CO2-EQ 

 

 

1 

 

Energy 

2 

Industrial Processes 

and Product Use 

3 

 

Agriculture 

5 

 

Waste Total 

1990 0,6 0,0 3,5 3,5 7,6 

1991 0,6 0,0 3,4 3,5 7,6 

1992 0,6 0,0 3,6 3,5 7,7 

1993 0,6 0,0 3,7 3,4 7,7 

1994 0,6 0,0 3,7 3,3 7,7 

1995 0,6 0,0 3,7 3,3 7,6 

1996 0,6 0,0 3,7 3,2 7,6 

1997 0,6 0,0 3,7 3,2 7,5 

1998 0,6 0,0 3,6 3,2 7,4 

1999 0,5 0,0 3,6 3,0 7,2 

2000 0,5 0,0 3,5 2,9 7,0 

2001 0,5 0,0 3,5 2,9 6,9 

2002 0,5 0,0 3,5 2,7 6,7 

2003 0,5 0,0 3,4 2,6 6,5 

2004 0,5 0,0 3,5 2,5 6,5 

2005 0,5 0,0 3,4 2,4 6,4 

2006 0,5 0,0 3,4 2,3 6,2 

2007 0,5 0,0 3,4 2,1 6,0 
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2008 0,5 0,0 3,4 1,8 5,7 

2009 0,5 0,0 3,3 1,7 5,6 

2010 0,5 0,0 3,3 1,6 5,4 

2011 0,5 0,0 3,3 1,5 5,3 

2012 0,5 0,0 3,3 1,4 5,1 

2013 0,5 0,0 3,3 1,3 5,1 

2014 0,5 0,0 3,3 1,2 4,9 

2015 0,4 0,0 3,3 1,1 4,8 

2016 0,5 0,0 3,3 1,0 4,7 

      

2020 0,4 0,0 3,0 0,8 4,3 

2025 0,4 0,0 2,9 0,6 3,9 

2030 0,4 0,0 2,7 0,4 3,6 
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EMISSIONS OF CH4 IN KTONNES 

 

 

1 

  

Energy 

2 

Industrial Processes 

and Product Use 

3 

 

Agriculture 

5 

 

Waste Total 

1990 23 1 141 139 304 

1991 25 1 137 141 304 

1992 25 1 143 141 310 

1993 24 1 147 137 309 

1994 24 1 150 131 306 

1995 24 1 147 131 303 

1996 25 0 148 130 303 

1997 24 0 148 129 300 

1998 23 0 146 127 295 

1999 22 0 144 121 287 

2000 21 0 141 118 281 

2001 21 0 141 116 278 

2002 21 0 138 108 268 

2003 21 0 137 102 260 

2004 21 0 139 101 261 

2005 21 0 138 95 254 

2006 20 0 137 91 249 

2007 20 0 134 84 239 

2008 20 0 135 73 228 
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2009 20 0 132 69 223 

2010 20 0 133 64 218 

2011 20 0 131 60 212 

2012 19 0 130 55 205 

2013 19 0 131 52 202 

2014 18 0 131 48 197 

2015 18 0 130 44 193 

2016 18 0 130 41 190 

      

2020 18 0 122 31 170 

2025 17 0 116 22 156 

2030 16 0 109 17 143 
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