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Mode II Science

• Samproduktion av kunskap

• Explorativt angreppssätt

• Transdisciplinärt

• Potentiellt stärkt relevans 

• Bättre förutsättningar för implementering



Scope – Kompetenscentrum, anaerob rötning

Sustainable cities and regions
Integrated solution för wastewater
treatment, waste management, 
transport and nutrient recycling with
global relevance

Sustainable bioeconomy
Future network based biorefineries
contain a biogas solution for 
valorisation and diversification



Grand challenges for cities and their surroundings

Urbanisation and congestion
Air pollution 
Climate change
Energy security
Not enough jobs
Amount of waste grows
Nutrient flows between city and surroundings
Water pollution
Soil fertility in agriculture

Biogas solutions 
contributes to 

them all

70%  population
80% energy use

and CO2-emissions
86% GDP



Biogas solutions in pulp and paper mills

Mill level

Better treatment capacity
and decreased emissions 

Reduction needs and costs
for nutrients

Easier to comply with
environmental permits

Sludge volume reduction

Economic diversification and 
can enable growth

Product level

Improved product
performance

Environmental product
declaration

Corporate level

Fossil-free goals

Climate positive

Contributing to sustainable
development goals



Verktyg

1. Långsiktiga forskningsområden

2. Projekt för förstudier, synteser, kunskapssammanställningar och 
teknikutvärdering

3. Kommunikation och nätverksaktiviteter

4. Internationalisering av kunskap och teknik

5. Kursverksamhet för doktorander och partner/medlemmar

6. Syntesarbete



Forskningsområden

• FO 1 Utveckling och utvärdering av effektivare rötningsprocesser 

• FO 2 Ökat värde ur digestat

• FO 3 Resurseffektiva värdekedjor för biogaslösningar 

• FO 4 Biogaslösningarnas roll i bioekonomin 

• FO 5 Kommuners och regioners roll i att utveckla hållbara biogaslösningar

• FO 6 Utvärderingsscenarier för nationell och internationell policy 

• FO 7 Internationalisering av svenska biogaslösningar



BRCs partners

• Linköpings Universitet

• Sveriges Lantbruksuniversitet

• Energimyndigheten

• Tekniska Verken

• Scandinavian Biogas

• Gasum

• E.ON

• Scania

• Region Kalmar län

• Region Jönköping

• Region Östergötland

• Region Gotland

• Purac

• Wärtsilä Puregas Solutions

• Econova

• NSR, Helsingborg

• Borlänge Energi

• Härnösands energi och miljö

• Renahav

• Lantbrukarnas Riksförbund

• Econova

• Biototal

• Norrköpings kommun

• Linköpings kommun



Forskning om 
rötningsprocesser



Microbiology

• Microbial composition

• Degradation pathways

• Nutrient availability

• Inhibition

Fluid  characteristics

• Viscosity

• Flow movement

Chemistry

• Phosphorous

• Nitrogen

• Sulfur

• Iron

• Metals

• Organic matter

Pretreatment

Reactor and process design

• Reactor configuration

• Loading rate

• Retention time

Substrate

• Degradability 

• Characteristics

• Nutrient content

• New opportunities 

Process control/monitoring

• Online measurments

• Modelling

• Standard methods

Digestate

Dewatering

Nutrient recovery 

Applications

Gas product

• Methane

• Carbone dioxide

• Hydrogen Sulfide 

Post-digestion

Components of AD systems



Pretreatment

Process control/monitoring

• Online measurments

• Modelling

• Standard methods

Biogas (technical) solutions

Chemistry

Microbiology

Fluid  characteristics

Post-digestion

Gas product

Digestate

Substrate

Reactor and process design



In food waste digestates:
• ca 10 – 20 % of VS is undegraded carbohydrates (mainly glucose) 
• ca 36 – 56 % of VS is undegraded lignin
• ca 29 – 58% of VS is protein 
• ca 0 – 25% of VS is lipid (other than above)

In agricultural waste digestates
• ca 25 – 50 % of VS is undegraded carbohydrate (mainly xylose and 

glucose )
• ca 34 – 48 % of VS is undegraded lignin
• ca 15 – 32 % of VS is protein
• ca 0 – 10 % of VS is lipid (other than above)

In sewage sludge digestate
• ca 12 – 18 % of VS is undegraded carbohydrate (mainly glucose) 
• ca 37 – 39 % of VS is undegraded lignin
• ca 28 – 42 % of VS is protein
• ca 6 – 25 % of VS is lipid (other than above)

Composition of residual organic matter in digestate

Substrate origin is the primary factor 
determining the organic matter 
composition of the digestate



System- och samhällsforskning 
för implementering av 
biogaslösningar



Long haulage truck CO2-emissions, WTW in different electricity systems



Swedish environmental goals and UN sustainable development goals
as frameworks for assessment – decrease risk for problem shifting

The broader the assessment – the better the result for biogas solutions



Multi-criteria assessment tools for feedstock, 
bus transport, public procurement

10 Key areas

1. Biomethane yield and 
suitability for anaerobic 
digestion

2. Nutrient content and 
suitability for biofertilizers

3. Accessibility

4. Amount of biomethane

5. Amount and value of 
biofertilizers
6. Technological feasibility 

7. Profitability or cost 
efficiency

8. Control and competition

9. Institutional support 
and societal acceptance

10. Environmental and 
energy performance



Biogas
Production

1. Improved resource recycling
2. Increased investments
3. Increased biodiversity
4. Less ecotoxicity
5. Less acidification
6. Less eutrophication
7. Increased regional employment
8. Increased regional sum of wages
9. Higher share of renewable energy
10. Increased nutrient recycling
11. Improved energy security
12. Improved air quality
13. Lower accessibility
14. Less noise
15. Less acidification
16. Less eutrophication
17. Less climate impact

Biogas
Use

1. Improved air quality
2. Lower accessibility
3. Less noise
4. Less acidification
5. Less eutrophication
6. Less climate impact

Swedish environmental goals and socio-economic factors from regional development area





“The way issues are discussed matters in 
the political debate about business and 

sustainability… because such discourse may 
have a performative function in producing 

the effects that it names” 
(Ihlen and Roper 2014)



Sustainability strategies –
direct and indirect system effects

Circular and biobased economy-
nutrient flows

Energy and climate-
Carbon focus

Waste treatment
– hygienic focus

The framing
and identity
of biogas 
solutions



Nätverkande o 
kommunikation


