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Aim

Our research aims to address
the role of biogas solutions
in meeting societal
challenges of

competitiveness, resilience
and sustainability and is
performed in collaboration
between industry, public
agencies and the academy

Mission

Making Sweden a global
leader in biogas solutions
research and innovation

Motivation

Realising the sustainability
contribution potential of
biogas solutions

Established in 2012
30+ senior researchers
15+ PhD students

Published more than
250 scientific papers

Developed a unique platform
and working model where
those who own the problems
and the opportunities
collaborate with a diverse
group of researchers
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Access to more sustainable

fertilizers are central for future
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Credit: Credit: Azote for Stockholm Resilience Centre, Stockholm
University. Based on Sakschewski and Caesar et al. 2025. (Licenced
under CC BY-NC-ND 3.0)

food production!
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Access to more sustainable
fertilizers are central for future
food production!

CLIMATE CHANGE
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Still, very little attention is given to trade
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B A digestate as a local source of nutrients!
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Credit: Azote for Stockholm Resilience Centre, Stockholm University.
Based on Richardson et al. 2023, Steffen et al. 2015, and Rockstrom et

al. 2009. (Licenced under CC BY-NC-ND 3.0)
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CHALLENGE

Sweden: Available resources (nutrients) could be used more

™~

Crop P demand
met within grids  45%
(10 x 10 km?)

Metson, G.S., Feiz, R., Quttineh, N.H. and Tonderski, K. (2020) Optimizing transport to maximize nutrient recycling and
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green energy recovery. Resources, Conservation & Recycling X 9-10:100049. https://doi.org/10.1016/j.rcrx.2021.100049

efficiently!

Crop nutrient need
m Sewage
» Other manure
= Poultry
Pig (liquid)
= Pig (solid)
E Cow (liquid)

= Cow (solid)
=k

Supply Need Supply Need Supply Need
N P K

Theoretically, we could cover
almost the full P-demand and
almost 40% of the N-demand
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Implementation of Biogas solutions can play a key role!

Waste management
Renewable energy
Circular nutrients
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Planned expansion in Sweden: Increased availability of circular
Doubled biomethane productionto  nutrients through digestion of manure
2030! and other organic residues
4500 ’
4900 Dé}‘: e Fertilizer usage in Sweden (2024/2025), tonnes
o GQ?/ Mineral Manure || Digestate | Other organic | Total
3000 <4 fertilizer fertilizers
/7
£ S yd Nitrogen (N)  179050* 92210/ @4 770* 219 280*
© 2000 32 900*
e | l I I Phosphorus (P) 14200 17430 33470
1000
oo I l | I I I Potassium (K) 28 850 101410 135 580
0 *Plant available-N
% é g g % :;‘: é % % % é é % g‘ % g :gj § § % é % g § % é Source: Statistics Sweden, Use of fertilisers and animal manure in agriculture in
| 2024/25
Biomethane production by public utilities s Biomethane production by private firms
—— Biomethane use
Source: Data compiled by Hans Andersson, Linkdping University Biogas
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POSSIBILITY

s

Implementation of biogas
solutions facilitates ENETIu
nutrient recirculation and

° ° ° = = @B
redistribution!
g : ! L~ = Biogas plants
. . . . Point
l Realisation o.f biogas l ; - Sﬁlpnpl}s/ources
potential oD%
; But the usage of digestate as biofertilisers
" (tomes/yean comes with challenges
E.Q:
- Varying properties (dependent on substrate)
- High water content (costly to transport)
- Low profitability for the biogas plants
Biogas
Larsson, M., Brett, N., Metson, G. S. & Tonderski, K. (2025) Enhancing nutrient g s } SOIUtiOI‘IS
ling th h ex i f bi duction - fact or fiction? - Market A _
me?;lacinrg]gprozzl;sgesefo?abr;zg:s(;nd E?jf?e?':i(riz::s :r? a Sisegirshcislg:d.Eni;roiment, II.“ bﬁﬁ%ﬁy | E:?‘etg:Ch

Development and Sustainability. https://doi.org/10.1007/s10668-025-06749-5
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What about the current digestate management in
Sweden?

Today all digestate from co-digestion plants
and farm-based plants are used in agriculture.

What does business models for digestate as
fertiliser look like?

But, less than 20% of the digestate is further What actors are involved in the digestate value
processed after digestion (e.g. dewatered) chain, what role do they have, and how are they

e : linked to each other?
=> limiting its usage to nearby the biogas
plants.
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Current practices and business models are diverse!

And will continue to be ...
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&% How can we realise the full potential of
digestate as biofertiliser?

Digestates need productification! Develop regulations, standards and incentives etc.
- More predictable quality - Certification (e.g. SPCR 120)
- Higher N-content (in relation to P) - Minimum share of circular fertiliser
- Dewatering / Separation of N and P - Bonus-malus system, more expensive fossil-based fertiliser
=> Facilitate redistribution - “Contingency planning”, premium for circular fertilisers
Valorise "Regulate” & support

Who does what?

Coordinate
Increased collaboration between actors _
- Within the value chain _d gu?g:_s
- Between farms (production, distribution, storage and spreading "’\, g R:suealt::l'f

- Increased knowledge about digestate and possible products Ilo“ INNERIITY Center
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For biomethane we have a market -
how can we shape a market for digestate?

Biomethane
« A tradable commodity with a known quality.

« Aligned with policy that has been built over decades, focused on waste management
and fossil-free goals.

« Demand initially driven by strong public procurement.

Digestate
« A complex product with varying properties.

 Increased policy focus on circular economy and food security has started to give
nutrients more attention but digestate still often left out.

» Few actors with digestate as their core interest — still a low traded value
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How do BSRC continue to
contribute to the development of

digestate as biofertilizer?

Some examples of projects...
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Upcycling biogas digestate into high-value
resources for sustainable horticulture
Md. Nasir Hossain Sani, SLU

Direct application Thermal conversion Bioconversion

W2
o
Digestate as an Pyrolysis of solid Aquatic plant-based  Life cycle sustainability
alternative to synthetic digestate for liquid digestate assessment of digestate
fertili§er z.md source of biochar production valorization upcycling pathways Biogas
biostimulants ‘ aolution;
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New PhD projects!

Examples of topics:
» Market shaping and policy harmonization in the European circular bioeconomy

» Digestate quality and valorization

— Valorization and risk assessment of digestates for sustainable horticultural
production (mainly pyralides in focus)

— The role of anaerobic digestion for the degradation of organic pollutants

— Understanding more about the proportion of stable carbon and its potential long-
term storage in soil
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Biogas producers can play a key role as supplyer of circular nutrients!
« A change in identity: not just energy producers but also nutrient stewards.

Digestate needs to be recognized for its value!

» Biogas solutions includes several products and services of importance for the society —
should be considered when developing future incentives.

* More knowledge needed about digestate quality and usage, and its sustainability
Impact.
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Thank you!

Reach out if you want to discuss:
Biogas solutions

Digestate as biofertiliser
Collaboration

- etc.

Join BSRC for our next phase!
2027-2031

Research funded by:

- The Kamprad Family Foundation Blogas
- Biogas Solutions Research Center Solutions
@ Swedish Energy Agency l..“ H;:;?,'J[lggr% ";“..'S.“QL"E:]“.'..' ResearCh

"""" Center

. and 5@ partper and member arganisotions

www.biogasresearchcenter.se
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