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Outline of the presentation 

 Current and future emissions of SLCP in the Nordic 
countries, important sources 

 Reduction measures 

 Swedish study on SLCP emission reduction potentials 
and costs from a climate perspective  

 Conclusions 
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Nordic emissions of Black Carbon (BC) 
and methane (CH4) 2000-2011 

Source: Kindbom et.al.,(2015). Improved Nordic emission inventories of SLCP – Background analysis. TN2015:523 

Black Carbon Methane 
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Emissions of BC in the Nordic countries 
2000-2030 (Baseline scenario) 

 Future emissions of BC mainly 
from residential combustion 

 Reduction in emissions from 
road transport and non road 
mobile sources expected due to 
existing Euro standards 

 Less reduction in emissions from 
residential – commercial 
combustion. Reduction due to 
expected increased fuel 
efficiency and improved 
combustion technologies for 
biomass combustion (e.g. EU 
Ecodesign directive) 

 Adapted from: The EU Clean Air Policy 
Package, Adopted 18 December 2013.  
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Residential biomass combustion –
possible reduction measures  

 Development and promotion of improved combustion 
technologies facilitating efficient and low emitting 
combustion 

– Increased fuel/energy efficiency  

– Increased fuel homogeneity  

– Transition from wood stoves/boilers to pellet stoves/boilers 

– Increased heat storage capabilities 

 

 End-user information  

– Improve user practices 
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Impact of increased share of pellets in 
residential biomass combustion (Sweden) 

Source: Gustafsson and Kindbom, in Munthe 
et al (2014), Climate change and the 
Environmental Objectives – CLEO.  
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Emissions of CH4 in the Nordic countries 
2005-2030 (Baseline scenario) 

Adapted from: The EU Clean Air Policy 
Package, Adopted 18 December 2013.  

http://ec.europa.eu/environment/air/clean_air_policy.htm 

• Future emissions of methane  
    mainly from agriculture 
  
• Waste important source 
 
• Emissions from energy  
    combustion sources expected 
    to decrease 
 

All Nordic countries, kt CH4 

http://ec.europa.eu/environment/air/clean_air_policy.htm
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Emissions and mitigation options for SLCP 

Karin Kindbom, 17 April 2015 

Examples of possible measures to 
reduce CH4  

 Agriculture 

 Manure management 

– Anaerobic digestion - biogas production  

– Coverage of manure 

– Acidification of manure  

 Ruminant livestock – enteric fermentation 

– Feeds and feeding management 

– Feed supplements  

 Waste , biogas production 

– Anaerobic digestion of organic waste 

– Landfill gas collection 

– Waste water treatment 
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A Swedish study on SLCP emission 
reduction potentials and costs –  
a climate perspective 

 Starting point, national baseline projections to 2030 which 
take current legislation into account.  

 Technical emission reduction measures with a potential to 
reduce emissions beyond currently projected emissions. 

 Emission reduction potentials from national studies. 

 Climate metrics from IPCC. 

 Abatement costs from IIASA or national studies.  

 All costs allocated to climate impact!  

 Effects on several SLCP-emissions included, if available / 
relevant. 
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Swedish baseline projections of BC 
2000-2030 

 Residential 
combustion 
remains a 
large source 

 Mobile sources 
decrease 

 Current 
legislation 
taken into 
account in 
projections 
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Swedish baseline projections of CH4 

1990-2030 

 Agirculture large 
source 

 Waste expected 
to decrease 

 Current legislation 
taken into 
account in 
projections 
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Swedish baseline projections of NMVOC 
1990 - 2030 

 Solvent and product 
use the largest source 

 Significant reductions 
from mobile sources 
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SLCP abatement options studied 
- beyond baseline projections 
- climate perspective only 

Option ”SLCP” affected 

1 Increased share of pellets in residential biomass 
combustion 

BC, CH4, NMVOC, 
NOx 

2 Biogas production from manure (CH4 recovery) CH4 

3 Coverage of manure slurry tanks CH4 

4 Acidification of liquid slurry CH4 

5 Rejuventaion of machinery BC, NOx 

7 More 4-stroke engines in snow-mobiles NMVOC, NOx 

8 More 4-stroke engines in small boats NMVOC, NOx 

9 4-stroke and electrical engines in small domestic 
machinery 

NMVOC, NOx 

10 Product modification, solvents and products NMVOC 

Source: Kindbom, Åström et al. 2015. IVL Rapport C99  
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Indicative emission reduction potential and 
cost - SLCP measures in Sweden ~ 2030 

• Most cost-effective 
measures:  

 

• Increased share of 
pellets in residential 
biomass combustion (1) 
 

• CH4 recovery from 
manure (biogas) (2) 

 
• Total technical emission 

reduction potential ~0.6 
Mt CO2-eq (GWP100),  
about 1% of Sweden's 
estimated greenhouse gas 
emissions in 2030.  

 (1) 

(2) 

Source: Kindbom, Åström et al. 2015. 
IVL Rapport C99  
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Comments 

 Other climate metrics (GTP100 and GWP20) range from 
0.06 to 1.9 Mt CO2-eq, or 0.1-3% of Sweden's total 
estimated greenhouse gas emissions in 2030  

– Internal ranking of cost effectiveness of options not 
significantly affected by climate metric used 

 Options relatively expensive compared to cost levels 
usually discussed for measures to abate CO2   

 Impact on CO2 is uncertain and varying, and therefore 
omitted in this analysis 

 The measures analysed result in a reduced climate 
impact but also provide important synergies such as a 
reductions of adverse health effects from air pollutants. 
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Conclusions, emissions  

 Reliable emission inventories and projections essential 

–  identification of important emission sources 

–  basis for developing and following up actions 

 Major Nordic emission source of BC is residential biomass 
combustion, increased relative importance in future 

 Major Nordic emission source of CH4 is agriculture, now 
and in future 

 Swedish emission projections show that national total 
emissions of all SLCPs will be lower in 2030 compared to 
today.  
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Conclusions, mitigation options 

 Potential for reduced SLCP emissions from residential 
biomass combustion  

– improved combustion technologies, increased fuel 
efficiency, increased use of wood pellets 

 Potential for reduced CH4 emissions from agriculture 

– biogas production from manure, feeding practices etc. 

 Most cost-effective measures in Swedish study: 

– Increased share of pellets in residential biomass 
combustion and  

– CH4 recovery from manure (biogas)  
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Conclusions, general 

 Measures to reduce SLCP have positive impacts on both 
climate, health and ecosystems   

– only climate perspective included in Swedish study. 

 No single option "solves all problems". A combination of 
measures aimed at different types of sources is 
required in order to cost-effectively reduce emissions of 
SLCP beyond expected future Swedish emissions. 

 


