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Kontext
Minusutsläpp i klimatomställningen
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Kontext
Minusutsläpp i klimatomställningen
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Ländernas 2030-löften ger utsläppsökningar: 
5% jmf. m. 2019 = 59% jmf. m. 1990
• Koldioxidbudgeten för 1,5°C (67% sannolikhet) = slut ca. 2029

UNFCCC (2021). Nationally determined contributions
under the Paris Agreement. Revised note by the 
secretariat. https://unfccc.int/documents/307628
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Utgångspunkter
Styrmedelsanalys i teknikfaser

Forskning och utveckling –>
demonstration –> marknads introduktion –> spridning



Nuläge
Bio-CCS på affärsmässiga grunder
• Begränsat stöd till FoU, transportinfrastruktur och 

demoanläggningar

• Närmast total avsaknad av driftsstöd

• Omogna marknader för kollagringskrediter

Fridahl, M., Bellamy, R., Hansson, A. & Haikola, S. (2020). 
Mapping Multi-Level Policy Incentives for Bioenergy With 
Carbon Capture and Storage in Sweden. Frontiers in 
Climate 2:604787.
https://doi.org/10.3389/fclim.2020.604787
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Bioenergy with carbon capture and storage (BECCS) is considered a key mitigation

technology in most 1.5–2.0◦C compatible climate change mitigation scenarios.

Nonetheless, examples of BECCS deployment are lacking internationally. It is widely

acknowledged that widespread implementation of this technology requires strong policy

enablers, and that such enablers are currently non-existent. However, the literature

lacks a more structured assessment of the “incentive gap” between scenarios with

substantive BECCS deployment and existing policy enablers to effectuate BECCS

deployment. Sweden, a country with progressive climate policies and particularly good

preconditions for BECCS, constitutes a relevant locus for such examinations. The

paper asks to what extent and how existing UN, EU, and Swedish climate policy

instruments incentivize BECCS research, development, demonstration, and deployment

in Sweden. The analysis is followed by a tentative discussion of needs for policy

reform to improve the effectiveness of climate policy in delivering BECCS. Drawing

on a tripartite typology of policy instruments (economic, regulatory, and informational)

and the ability of these instruments to create supply-push or demand-pull, the article

finds that: (1) no instruments create a demand-pull to cover operational expenditure; (2)

economic instruments provide partial support for research and the capital expenditure

associated with demonstration, and; (3) regulatory instruments provide partial clarity on

environmental safeguards and responsibilities. A few regulatory barriers also continue

to counteract deployment. The article concludes that the existing policy mix requires

considerable reform if BECCS is to contribute substantially to the Swedish target

for net-zero emissions. Continued effort to dismantle regulatory barriers must be

complemented with a strong demand-pull instrument that complements the current

focus on supply-push incentives. If unreformed, the existing policy mix will most likely lead

to substantial public expenditure on BECCS research, development, and demonstration

without leading to any substantial deployment and diffusion.

Keywords: bioenergy with carbon capture and storage (BECCS), governance, incentives, negative emissions,

policy instruments, regulation



Behov
Långsiktig och robust policy
Ansvarsfullt framförhandlad policy för bio-CCS
• Minskar policyrisken förknippad med styrmedel
• Ökad legitimiteten bland genomförare och allmänhet
• Tidskrävande policyprocess

Bellamy, R., Fridahl, M., Lezaun, J. … Haikola, S. (2021). 
Incentivising bioenergy with carbon capture and storage 
(BECCS) responsibly: Comparing stakeholder policy 
preferences in the United Kingdom and Sweden. Env. 
Science & Pol. 116:47–55. 
https://doi.org/10.1016/j.envsci.2020.09.022

Environmental Science and Policy 116 (2021) 47–55
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d Centre for Climate Science and Policy Research, Linköping University, Sweden 
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A B S T R A C T   

Bioenergy with carbon capture and storage (BECCS) plays a central role in scenario pathways that limit global 
warming in line with the objectives of the Paris Agreement. Yet deliberate policy efforts to incentivise 
BECCS—whether through amending existing climate policies or introducing entirely new ones—remain rare. In 
this paper, we contend that BECCS must be incentivised responsibly, through policy-making processes which 
account for diverse and geographically varying societal values and interests. More specifically, we make the case 
for responsible incentivisation by undertaking a comparative analysis of stakeholder attitudes to four idealised 
policy scenarios for BECCS, including representatives of government, business, nongovernmental and academic 
communities, in the UK and Sweden. The scenarios were: business as usual; international policy reform; national 
BECCS policy; and national policy for negative emissions technologies. Based on our findings, we recommend 
that policymakers 1) recognise the need to develop new incentives and make enabling reforms to existing policy 
instruments; 2) consider the risk of mitigation deterrence in their real world (and not abstracted) contexts; 3) 
employ multi-instrument approaches to incentivisation that do not overly rely on carbon pricing or 4) force a 
choice between technology specific or technology neutral policies; and 5) attend to the diversity of stakeholder 
and wider public perspectives that will ultimately determine the success—or failure—of their policy designs.   

1. Introduction 

There is a growing ambition to re-orient climate change policies 
around ‘net zero’ greenhouse gas emissions targets. Commitments to 
balance the overall quantity of emissions added to, and emissions 
removed from, the atmosphere have already been enshrined in law in 
the United Kingdom (UK), Sweden, France and Norway, and are under 
consideration in many other countries. Net zero targets theoretically 
allow for residual emissions from hard-to-abate sectors like agriculture, 
aviation and shipping, so long as they are offset in other sectors by 
negative emissions, i.e. the removal of carbon dioxide (CO2) from the 
atmosphere. There are many different prospective negative emissions 

technologies (NETs), spanning those that remove CO2 via biological 
activity (e.g. forestation) or chemical processes (e.g. direct air capture) 
(Minx et al., 2018). 

Bioenergy with carbon capture and storage (BECCS) is a 
photosynthesis-based NET that involves the combustion of bio-
mass—derived either from dedicated crops and trees, or from agricul-
tural or forestry residues or organic wastes—to generate energy, as well 
as the subsequent point source capture, transport and long-term storage 
of the released CO2 in deep geological formations. BECCS is a particu-
larly policy relevant method owing to the central role it has played in the 
scenario pathways set out by the Intergovernmental Panel on Climate 
Change (IPCC) to limit global warming to no more than 2 ◦C or even 1.5 
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Aktörspreferenser
Om behovet av ett stödsystem
Önskan om ett stabilt styrmedel, gärna på EU-nivå
• Kostnadsneutralt för staten
• EU-nivå = ökad skala och kostnadseffektivitet

Stor variation i önskemål om styrmedelsdesign
• EU:s handelsdirektiv (EU ETS), ansvarsfördelningsförordningen 

(ESR), förordningen om utsläpp och upptag från mark och skog 
(LULUCF-förordningen)



Aktörspreferenser
Om behovet av ett stödsystem
Konsensus kring behovet av ett nationellt stödsystem 
som brygga mellan nuläge och ett EU-styrmedel

Hög (men inte total) konvergens kring att ett tillfälligt 
stödsystem baseras på omvända auktioner
• Konkurrensutsättning –> kostnadseffektivitet –> ökad politisk och 

social acceptans
• EU-kommissionen är mer benägna att tillåta auktioner än raka 

subventioner



Aktörspreferenser
Exempel på utmaningar med auktioner
• Att skapa en konkurrenssituation bland ett begränsat 

antal budgivare

• Att skapa tillräcklig trygghet för att lägga bud (t.ex. 
avseende kontraktslängd och underleverantörer)

• Att balansera budgivares önskan om att delta på 
marknader för kolsänkor med auktionärens 
målsättningar att bibehålla omställningstrycket på 
fossila utsläpp och uppfylla klimatmål

• Att balansera förutsägbarhet för auktionären med 
behov av flexibilitet för budgivare



Rickels W., Proelß A., Geden O., 
Burhenne J. & Fridahl M. (2021) 

Integrating Carbon Dioxide 
Removal Into European Emissions 

Trading

Front. Clim. 3:690023

Mohan A., Geden O., Fridahl M., 
Buck H.J. & Peters G. (2021)

UNFCCC must confront the 
political economy of net-negative 

emissions

One Earth 4(10):1348–1351

Bellamy R., Fridahl M., 
Lezaun J. … Haikola S. (2021)
Incentivising bioenergy with 
carbon capture and storage 

(BECCS) responsibly: Comparing 
stakeholder policy preferences in 
the United Kingdom and Sweden 

Env. Sci. & Pol. 116:47–55

Aktuell 
forskning

Schenuit F., Colvin R., 
Fridahl M. … Geden O. (2021) 

Carbon Dioxide Removal Policy in 
the Making: Assessing

Developments in 9 OECD Cases

Front. Clim. 3:638805

Lefvert A., Rodriguez E., Fridahl 
M. … Hansson A. (2022)

What are the potential paths for 
carbon capture and storage in 

Sweden? A multi-level
assessment of historical and 

current developments
Energy Res. & Soc. Sci. 87:102452

Romanak K., Fridahl M. 
& Dixon, T. (2021)

Attitudes on Carbon Capture and 
Storage (CCS) as a Mitigation

Technology within the UNFCCC

Energies 14(3):629

Fridahl M. & Lundberg L. (2021)

Aktörspreferenser i design av ett 
stödsystem för bio-CCS

Linköpings universitet


