BRIEFING

Towards climate neutrality

European Parliament

Sustainable carbon cycles
Promoting removal, storage and recycling

SUMMARY

The European Union (EU) is legally bound by the Climate Law to reach climate neutrality by 2050
and deliver negative emissionsfrom that yearon.To do so, carbon emissions must be significantly
reduced and any remaining greenhouse gas (GHG) emissions balanced, and subsequently
exceeded, by sequestrationor removals, to limit and ultimately reverse the warmingof our planet.

In its December 2021 communication on sustainable carbon cycles, the Commission outlined
various approaches to capture and store or sequester carbon dioxide emissions, or capture already
released carbon dioxide directly from the atmosphere to reduce the concentration and thereby its
warming effect. Various solutions, both technology- and nature-based, are being brought forward
to this end. A key challenge will be to ensure permanence of carbon dioxide removals, whether in
underground geological storage or through actively managed natural processes, such as carbon
farming and managementpractices in the land use, land-use change and forestry sectors.

Many products today,such as plastics and chemicals, are produced using virgin fossil-based carbon
resources. The Commission therefore also aims to push for product and process innovation to
substitute current fossil-based feedstock with sustainably sourced bio-based materials, or through
thecircular economy, to ensure thatcarbon integrated in products is recycled and remains stored.
More CO; transport infrastructureis essential to increase the reuse of capturedcarbon.

At the end of 2022, the Commission plans to put forward a legislative proposal on a European
framework for the certification of carbon removals, which could lead to a market for carbon
removals, further incentivising measures to increase carbon sequestration and storage. Ensuring
high environmental integrity and adequate monitoring and reporting frameworks is crucial, while
also taking into account potential trade-offs or co-benefits of potential solutions.
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Introduction

The EU has set itself, with the adoption of the EU Climate Law, the legal obligation to deliver a
climate-neutral economy by 2050 and deliver negative emissions thereafter. To prioritise direct
emission reductions, the EU Climate Law sets a limit on the role played by net carbon emissions
removal, towards the 2030 target of a 55 % reduction in net emissions compared with 1990.
However, for 2050 and beyond, hard-to-abate emissions will need to be balanced by removals to
deliver the obligation to achieve neutrality and subsequent negative emissions. Some sectors or
subsectorshave emissions that are considered difficult orimpossible to eliminate, even in the long
term. Agriculture is one of the primary sectors where this challenge is present, but transport
(especially long haul, aviation andshipping) and some industrial processes are also considered likely
to have remaining emissions. Many of the products and manufacturing processes in our economy
today rely on fossil-based carbon. This includes, in particular, plastics, pharmaceuticals, chemicals
and construction materials such as cement and steel. One should not confuse carbon (C), which is
anatomand an elementin the periodic table, and carbon dioxide (CO,), which is a molecule made
out of one atom of carbon and two oxygen atoms. CO, is produced, for example, when products
containing carbon (such as fossil fuels) are burnt in the presence of oxygen. Another key natural
process is that of photosynthesis, which is the way plants, with the help of sunlight, absorb CO, from
theatmosphereand splititinto carbon andoxygen;the oxygenis released backinto the air andthe
carbon, togetherwith water and minerals drawn fromthe ground, enables plantsto grow.

The April 2022 Working Group lll report of the Intergovernmental Panel on Climate Change (IPCQ)
states that carbon dioxide removals (CDR) are necessary, with sectoral emissions reduction
trajectories determiningscale and timingin termsof deployment. With over half of the carbon used
in the economy comingfrom fossil-based sources, the Commissionhas takena broaderview on the
cycles involving carbon and carbon emissions, publishinga communication in December 2021.

The communication (COM(2021) 800) on sustainable carbon cycles lays out how the Commission
aim to close the loop on our economy's need for carbon, particularly fossil-based, as a material or
feedstock for productsthroughareuse, reduce and recycle or substitution approach. Furthermore,
it addresses CO. emissions, looking to increase natural carbon sinks and technological carbon
capture, with possible links to utilisation in value chains. As such, the Commission will seek to
establish new business models andsupportinnovationwhile putting an economic value on carbon
removals, storage and utilisation to create a marketto drive the expansion of CDR.

Types of carbon cycle

Carbon cycles in the Commission communication include natural or technological processes
involving either CO, emissions or carbon as a raw material. The processes manage and potentially
reduce carbon emissionsinto the atmosphere in three distinctly different ways:

» use-increasingrecycling or reuse of carbonfeedstock in products and processes
» removal-CO2sequestration by way of natural processes
» storage-viaatsourceor direct air capture of carbon or carbon storage products.

Whereas atmospheric carbon removal — such as through natural carbon sinks or direct air capture
(DAC) with storage — reduces the GHG concentration in our atmosphere, point source carbon
capture and storage (CCS) - such as from chimney stacks or during the manufacturing process -
does not reduce GHGlevels, but avoids increasing them.

Each of the three processes on how to manage carbon in our economy - be it use, removal or
storage —containsdiverse approaches that are currently at different stages ofimplementation, with
some yet to be further developed in terms of their market- or technology-readiness level.
Integrating the focus on substitution and recycling of carbon into products and processes links
industrial policy and climate policy by promoting circularity in resource flows, which in turn can
deliver climate and environmental benefits. A 2021 EPRS briefing presents the range of nature-


https://www.periodni.com/c.html
https://glossary.periodni.com/glossary.php?en=periodic+table
https://www.lenntech.com/carbon-dioxide.htm
https://education.nationalgeographic.org/resource/photosynthesis
https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf
https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf#page=48
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021DC0800&qid=1654786967285
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based or technological CDR solutions. The Commission communication, though broadly
encompassing various options for CDR, focuses specifically on short-term actions to promote new
business models to incentivise carbon farming practices and on upscaling the sustainable capture,
recycling, transport and storage of carbon by fostering new industrial value chains.

Use — Substitution and recycling of carbon

Carbon as a raw material permeates our economy, and over half of the carbon we use still comes
from fossil sources (see Figure 1). Ensuring circularity by recycling or reusingcarbon-sourced from
waste streams, sustainable biomass or carbon capture - in products, or substituting fossil-based
carbon with another material through industrial innovation, could reduce the overall demand for
virgin fossil-based carbon andreduce associated GHG emissions. The chemicals industry is the only
user of fossil-based carbon for non-energy
purposes;in 2018, this amounted to 73.2 million Figure 1 — Carbon flows EU-27 (2018)
tonnes (Mt) Cfrom fossil resources, according to
the 2021 carbon economy report. To address
this, the Commission has set the target that, by
2030, sustainable non-fossil sources should
cover at least 20 % of carbon use for chemical Biomass: EEWEQ Food and
and plastic products. Inits technical assessment agriculture feed
and forestry
accompanying the communication, the
Commission further highlights the need to make Recydling:
progress on advanced low carbon biofuels, 15%
biogas, biomethane and synthetic fuels to
substitute fossil fuels, especially in hard-to- _
. L Fossil
electrify transport sectors such as shipping and resoUrces:
aviation. In construction, the substitution of oil, gas, coal [EEREM
GHG-intensive with bio-based materials is Note: . . . )
ote: only recycling of materials and energy is considered here,
noted, along with the added value of such  notrecycling of biomass.
products delivering a carbon pool of
sequestered carbon with delayed emissions,
depending on their lifecycle.

Removal - Carbon farming: Afocus on the land manager

Nature-based solutions (NBS) usually include afforestation, reforestation and forest management
measures, carbonsequestration in soils, wetland restoration or peatland rewetting, agroforestry and
conversion to permanent grassland of cropland orfallow land. The current climate policy framework
incorporates NBS primarily under Regulation (EU) 2018/841, adopted following the Paris
Agreement, which covers GHG emissions and removalsfromland use, land usechange and forestry
(LULUCF).In 2019, the total carbon sequestration capacity ' of the EU LULUCF sectorhad decreased
by 20 % compared to 2005, a trend which accelerated from 2013. Emissions from agriculture, as an
economic sector, are covered under the Effort-sharing Regulation (ESR) (EU) 2018/842. Both
regulations are currently under revision?as partof the 'Fit for 55' package to alignthe EU's legislative
framework with the EU Climate Law's 2030 targets.

Carbon supply Igg‘s' Carbon demand

Mt C/year

18.6% Material use

Energy,
heat
EERNA and fuels

Source: EPRS illustration based on COWI et al,,
Carbon economy report, 2021.

Thedistinction between NBS generally and carbon farming can easily become blurred. The focus of
carbon farming is not necessarily limited to agricultural farms but includes 'actors of the land
sectors' —thus potentially extending to land ownersand forestryactors. Officially announcedin the
2020 farm to fork strateqgy, the carbon farming initiative was also mentioned in the 2021 EU forest
strategy. Whereas many NBS provide carbon sequestration as a public good ecosystem service?
without a market value, carbon farming aims to increase land management practices that ensure
carbon sequestration by way of the market. Managing carbon pools atthe level of the land manager
involves actively supporting the natural carbon sequestration processes (focusing on the living
biomass, (dead) organic matter, and soils), thereby removing atmospheric CO, and protecting



https://op.europa.eu/en/publication-detail/-/publication/8c4de15d-a17d-11eb-b85c-01aa75ed71a1
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021SC0451&qid=1661785888631
https://www.tandfonline.com/doi/full/10.1080/00038628.2021.1896471
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=uriserv:OJ.L_.2018.156.01.0001.01.ENG
https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=celex%3A32018R0842
https://epthinktank.eu/2022/06/05/fit-for-55-package/
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52020DC0381
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021DC0572
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021DC0572
https://op.europa.eu/en/publication-detail/-/publication/8c4de15d-a17d-11eb-b85c-01aa75ed71a1
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carbon stocks. The management practices simultaneously improve conditions for biodiversity and
soil fertility due to increased amounts of organic carbon. The carbon farming document
accompanying the Commission's communication highlights the most effective examples of
practices, while the accompanying technical assessment provides an overview of their mitigation
potential. Carbon farming can also incorporate practices to reduce other GHG fluxes, such as
methane (CH.) and nitrous oxide (N>O), relevant to agriculture. As highlighted in a recent study by
Ecologic Institute and IEEP, two headline practices - livestock and manure management, and
croplandand grassland nutrient management - could be focus areas.

The market value of carbonfarming canbe based on eitheraction-based or result-based payments
or a mix of the two (examples of existing schemes are presented in the abovementioned study).
Action-based payments can provide financial security atland manager level, but there is uncertainty
regarding the mitigation outcomes. Examples of actions or area-based support for carbon farming
practices are the common agricultural policy (CAP) eco-schemes. Theirimplementation depends on
individual Member States' CAP strategic plans, approved by the Commission. Result-based
payments give flexibility to theland manager over choice of methods, but cause greater uncertainty
concerning return on investment, which depends on the mitigation outcomes. Conversely, it can
deliver a higher level of credibility to carbon farming actions, due to the verified outputs. A 2021
technicalhandbook onimplementing a result-based carbon farming mechanism, prepared for the
Commission, exploresthe potential of such schemes throughfive thematic case studies from across
Europe. A prerequisite for result-based payment schemes is a robust and transparent monitoring,
reporting and verification (MRV) framework.

The communicationincludes atargetto ensure verified emissionandremoval data by 2028 for every
land manager and to deliver 42 MtCO.-equivalent carbon farming land use net removals by 2030.

Storage — Technological solutions to capture and store carbon

The communication presents therole of technology-based solutions (TBS). CCS can play a key role
in reducing the quantity of CO, released into the atmosphere by capturingit at source and storing
it. Capturing CO, directly fromthe atmosphereusingdirect air capture with carbon storage (DACCS),
or using biomass, which has sequestered CO,, to produce bioenergy with carbon capture and
storage (BECCS), are presented as ways to deliver negative emissions. By 2030, the Commission has
set the target that DACCS should reach 5 MtCO; per year.

DAC uses chemical solutions which bind the CO;and release the air back into the atmosphere. The
method involves either passingthe captured air throughfilters with solid sorbents or using a liquid
chemical solution. The process is scalable, which provides flexibility in implementation, and DAC
offers a solution to emissions from distributed sources; however, as a recent paper concludes, the
technologies are still nascent and require further research and demonstration efforts to lower risk
andreach scale. With thefirst commercial DAC plantlaunched in 2017, in Switzerland, 19 DAC plants
are currently operational, according to the 2021 tracking report of the International Energy Agency
(IEA). Most of these are small-scale and sell the captured CO, for use. A large-scale plant (DAC1) is
scheduled to begin operating in the United States by 2024, starting with a 0.5 MtCO./year removal
capacity, to be increased to 1 MtCO./year of DACCS. Challenges to overcome for the expansion of
DAC involve the heat and energy needs of processes to capture and store the CO,, as well as the
area of land needed for a large-scale plant. For liquid processes, water needs are significant, and
transportinfrastructure and energy needs depend on whether the captured CO is to be stored
permanently or sold for usein products.

The CCS project pipeline took a dive over the last decade, with researchers pointing to the impact
on planned CCS projects from the shift away from coal-fired power stations. An unstable policy
landscape, public perceptions and a lack of progress on mappinggeological storage opportunities
are also noted to have affected deployment. The 2021 Global Status of CCS shows the diverse
industry application of CCS projects globally,and reported 27 facilities with a capture capacity of
36.6 MtCO,/year in operation, with projects in development surging 48% from 2020 to 2021,


https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021SC0450
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52021SC0451
http://www.refreg.ep.parl.union.eu/RegData/etudes/STUD/2021/695482/IPOL_STU(2021)695482_EN.pdf
http://www.refreg.ep.parl.union.eu/RegData/etudes/STUD/2021/695482/IPOL_STU(2021)695482_EN.pdf#page=29
https://agriculture.ec.europa.eu/news/commission-publishes-list-potential-eco-schemes-2021-01-14_en#moreinfo
https://www.europarl.europa.eu/thinktank/en/document/EPRS_BRI(2021)690608
https://op.europa.eu/en/publication-detail/-/publication/10acfd66-a740-11eb-9585-01aa75ed71a1/language-en
https://www.sciencedirect.com/science/article/pii/S2589004222002607
https://www.iea.org/reports/direct-air-capture
https://www.iea.org/reports/ccus-around-the-world/dac-1
https://www.sciencedirect.com/science/article/pii/S2590332221005418
https://www.globalccsinstitute.com/wp-content/uploads/2021/10/2021-Global-Status-of-CCS-Report_Global_CCS_Institute.pdf#page=11
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forecasting a total capture capacity of 149.3 mtCO,/year.* CCS is a proven technology and
recognised as essential to curbing hard-to-abate emissions by industry. To deliver negative
emissions through DAC or BECCS, the permanent storage aspect of CCS will be needed. Strong
regulations and a clear policy direction, with further efforts to reduce perceived risks related to
transportand storage, are highlighted in the above publicationsas key factors for progress.

Business and climate opportunities

While the climate crisis fuels the need for CDR, the Commission communication on sustainable
carbon cycles is one of the most direct examples of why the European Green Deal should be
considered a growth strategy. Research carried out by Ecologic Instituteand IEEP has shown that
carbon farming practices can provide benefits in terms of improved soil health, decreased soil
erosion, reduced water use and improved conditions for biodiversity while also ensuring more
efficient use of fertilisers, which in turn protects surface and groundwater resources. Yet, the
knowledge and incentive levels to adopt these practices do not compete with the perceived costs
and complexity of implementing some of the changes. For carbon capture technologies, however,
the main players so far have been within the oil and gas industry, where various carbon-pricing
regimes, combined with the sector's own use of the captured CO, for enhanced oil recovery, provide
the economic incentive needed to invest in capture technology. Though uptake was slower than
expected in the last decade, market analysts are expecting unprecedented growth for the carbon
capture utilisationand storage (CCUS) marketof almost 14 % annually, leaping from a global market
value of US$1.9 billion in 2020 to USS$7 billion in 2030. This growth is driven by countries' climate
policies and carbon pricing, combined with industry net zero pledges and improvements in both
costs andinfrastructure. New value chains and products, implementing circularity in carbon flows,
will also support this development.

As shown in Figure 1,in 2018 the EU economy required roughly one billion tonnes of biogenic or
fossil carbon. Over half of this went towards energy purposes, while a quarter wentto foodand feed
production. Almost 19 % went towards the production of various materials, including textiles and
fibres (1%), animal bedding (11 %), pulp and paper (14 %), construction and furniture (28 %), and
chemicals and plastics (46 %). Only 7 % of the carbon needed for chemicals and plastics are of
biogenic origin, and it is the only sector to use fossil resources for non-energy purposes. By
supporting innovation, cascading principles and implementing circular economy policies, the
Commission hopesto improve Europe's autonomyin terms of resource needs. Replacingimported
virgin fossil-based carbonwith reused captured carbon or using bio-based alternatives could reduce
import dependency. The Commission is positive about the potential of the bioeconomy, both in
terms of growth and climate impact, but points to the need for further integrated assessments on
potential trade-offs andresearch to determine bio-based products' storage potential.

The IEA net zero 2050 report forecasts 1.6 billion tonnes (Gt) CO./year captured globally by 2030,
rising to 7.6 GtCOzannually in 2050. During a recent presentation, an IEA representative stated that
carbon capturein 2050 representsan industry with over US$400 billion in revenue, forming part of
the trillion-dollar industry of CCUS. Early 2022 statements showed both ExxonMobil and Occidental
Petroleum estimating a US$4 trillion CCS market by 2050. In August 2022, the world's first
commercial contract for cross-border transport and storage of CO, was signed between the Yara
fertiliser company and the Norwegian Northern Lights project. Northern Lights, the transport and
storage part of Norway's Longship CCSinitiative, is co-owned by Shell, Equinor and Totalenergies.

The rise of carbon markets

The increased focus on the need for climate action has not only resulted in countries' pledges to
lower emissions but also triggered commitments by cities and companies worldwide. Net Zero
Tracker's Stocktake 2022 shows a surgein net zero commitments from 2020 to 2022. To deliver on
such commitments, several companies have started to invest directly in NBS, mainly forest-based,
to offset their emissions, or purchase certified offset certificates. Increased demand for certified



https://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1588580774040&uri=CELEX:52019DC0640
http://www.refreg.ep.parl.union.eu/RegData/etudes/STUD/2021/695482/IPOL_STU(2021)695482_EN.pdf
https://www.alliedmarketresearch.com/carbon-capture-and-utilization-market-A12116
https://www.iea.org/commentaries/is-carbon-capture-too-expensive
https://research-and-innovation.ec.europa.eu/research-area/environment/bioeconomy_en
https://iea.blob.core.windows.net/assets/deebef5d-0c34-4539-9d0c-10b13d840027/NetZeroby2050-ARoadmapfortheGlobalEnergySector_CORR.pdf
https://sustainable-carbon-cycles-conference.b2match.io/page-2491
https://prod5.assets-cdn.io/event/7775/assets/8356020646-300754a2af.pdf
https://www.upstreamonline.com/energy-transition/exxonmobil-estimates-4-trillion-ccs-market-by-2050-reuters/2-1-1203442
https://www.yara.com/news-and-media/news/archive/news-2022/major-milestone-for-decarbonising-europe/
https://norlights.com/
https://www.regjeringen.no/en/historical-archive/solbergs-government/Ministries/oed/press-releases/2020/funding-for-longship-and-northern-lights-approved/id2791729/
https://totalenergies.com/media/news/news/historic-investment-decision-transport-and-storage-co2
https://zerotracker.net/insights/pr-net-zero-stocktake-2022
https://www.unpri.org/download?ac=11980#page=5
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carbon offsets have led to a proliferation of voluntary schemesand approachesto deliverthese. The
globalvoluntary offset market doubled in value and volume from 2017 to 2018 and is expected to
reach US$200 billion by 2050. Ensuring a high level of environmental integrity in certifying and
trading carbonoffsets is essential to avoid greenwashingand the risk of undermining climate action.
Certified offsets must be real, additional, permanent, leakage-proof andavoid double-counting, and
the quality or assurance of each of these aspects should be transparentto the buyer. A 2021 report
evaluated 12 certification mechanisms, showing significant differences in administrative costs,
certification methodologies andapproachesto different types of removals. The Commission's 2022
work programme includes a legislative proposalfor a carbon removals certification scheme by the
end of 2022. At the 2021 climate conference (COP26) in Glasgow, an agreement was reached on
Article 6 of the Paris Agreement, including Article 6.4 on a new formal United Nations mechanism
for trade in certified emission reductions. Some researchers estimate that the overall Article 6
breakthroughs may trigger annual US$1 trillion financial flows for climate action by 2050. The
specific Article 6.4 market mechanism is, however, expected to take yearsto become operational.

Policy initiatives, obstaclesand trends

In 2005, the EU was the first major emitter to establishan emissionstrading system (ETS), effectively
putting a price on carbon emissions. According to the International Carbon Action Partnership
(ICAP), 25 ETS are in operation globally, with the latest additions being those of the United Kingdom
and China. An additional 22 are under development or being discussed. Reforms to align several of
the ETSs with net zero targets have pushed up carbon prices, which in turn supports climate
mitigation actions, including CCUS investments. Several of the Long-Term Low Emissions and
Development Strategies (LEDS) submitted under Article 4 of the Paris Agreement mention carbon
capture solutions.The 2009 CCS Directive seeks to ensure a coherent Europeanframework, yet some
EU Member States do not authorise CCS. Some ETSs allow carbon offsets towards compliance,
further supporting investment in NBS. As a sectoral first, the carbon-offsetting scheme CORSIA is
being implemented for international aviation, whereby airlines in participating countries must buy
carbon credits to offset their CO, emissions from international aviation, if above a certain level.
Allowing offsets towards compliance requires a certain permanence of the certified sequestration.
In the case of the Californian ETS, which allows for forestry offsets, its integrity has been questioned
with recentincreases in wildfires. In 2021, the United States launched the Carbon Negative Shot to
support further development of technological solutions for CDR. In April 2022, an alliance of private
investors launched the advance market commitment (AMC) fund Frontier in an attempt to
accelerate the development and deploymentof CDR technologies; the fund has U5$925 million to
purchase permanent carbon removals between 2022 and 2030. The Mission Innovation platform
includes missions to deliver, by 2030, annual CDRs of 100 MtCO. and, through innovation, replace
10 % of fossil-based fuels, chemicals and materials with bio-based ones.

The Commission'scommunication kicks off the processto broaden the market base fromindustrial
CO: emissions, covered by EUETS, to add valueto a broader range of carbon cycles within sectors
or processes of the economy. The first mention of this broad idea wasfound in the 2020 new circular
economy action plan and carried furtherin the Commission's 2030 climate target plan, which notes
the need to facilitate industry decarbonisation pathways and ensure circularity through EU
certification schemes on GHG performance of low-carbon basic materialsand carbonremovals.

The 2021 synoptic review of carbon removal solutions prepared by the Austrian environment
agency analyses thestatusof both NBS and TBS, includingexisting standardsand MRV frameworks.
Examples of standards tosupportuptake include the French Label Bas-Carbone and the standard of
German public-private partnership MoorFutures for peatland rewetting, recently expanded to
Lithuania, as well as the manyvoluntary CDR certification methodsand schemeslinked to voluntary
carbon markets. The Commission stresses the need for further analysis and integrated life cycle
assessments to ensure a future EU certification scheme of high environmental integrity, to be
coupled with stringent MRV requirements. Furthermore, to supportthe reuse of carbon from carbon
capture, supportfor the expansion of CO,transportinfrastructure is considered essential.
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European Parliament, Counciland EESC positions

As stated in theresolutionahead of the 26th climate conference in Glasgow (COP26), the European
Parliament gives priority to direct emission reductions overremovals. Despite the primaryfocus on
direct emission reductions, Parliament has acknowledged the need for CDR. In the 2019 COP25
resolution, Parliament called for greater actionin implementing commercial-scale industrial CCS as
well as DACCS, and reiterated the importance of natural carbon sinks and the significant role of
farmers through carbon farming practices. Inits 2021 resolution onthe new circular economy action
plan, Parliament reiterated the role of a circular economy in industrial decarbonisation and called
on the Commission to establish a regulatory framework for certification of all nature-based and
technological carbon removal solutions, including CCUS.

The Committee on the Environment, Public Health and Food Safety (ENVI) has been preparing an
own-initiative report (2022/2053(INI)) on thetopic of sustainable carbon cycles. At the ENVImeeting
on 11 July 2022, the draft report was presented by the rapporteur, Alexander Bernhuber (EPP,
Austria). The final ENVIvote on the report s to take place in early November 2022.

On 7 April 2022, the Council adopted conclusions regarding the Commission communication on
sustainable carboncycles. The Council recognised the need for financial support alongside the CAP
to ensureincentives for the agriculture sector to adopt climate-friendly practices. The Council also
highlighted the need to take an integrated approach to carbon farming, as agriculture emits other
GHGs such as methane and nitrous oxide. Support was given to the idea of an expert group of
farmers and foresters to work together with the Commission. The Council stressed the need for
information, advice and training for land managers and to ensure a system of high environmental
integrity, particularly regarding impacts on biodiversity. The need to create a system thatis not too
complexand flexible enough to integrate futurecarbon removal solutions was noted.

During its May 2022 plenary, the European Economic and Social Committee (EESC) adopted its
opinion on the Commission communication. The EESC stressed the important role of the land sector
and the need to evaluate solutions to its overall impact, be it increased biomass demand or the
sustainability of permanent CO,storage. The important role of the land sector and the need to
secure the commitment of farmers and workers to a transition in practices was noted, also to
improve theresilience of rural areas and the overall food system. The EESC finds that the CAP should
support this transition, but carbon storage should not be a condition for CAP support.

Expertanalysis and stakeholder views

The high energy needs of DACCS and the definition of the concept of 'permanence’ when debating
storage of carbon emissionshave often been raised by a range of experts. For NBS, non-permanence
is a major point of debate in the context of increasing occurrences of wildfires and deforestation,
with droughts also a risk to sequestration in wetlands. A recent policy brief from the non-profit
Bellona Foundation examines three approachesto managing differencesin the permanence of CDR
solutions.

Thedirector of the World Resources Institute (WRI) has warned of a possible overreliance on BECCS
in IPCC scenarios, pointing to the risk of land competition. Climate Action Network Europe (CAN
Europe) noted similar issues as a CarbonMarketWatch representative presenting on the topic in
February 2022, noting key concepts being mixed in the communication regarding carbon removals
versus emissions reductions,and a lack of consideration of biomass sustainability issues and overall
reversal risks. CAN Europe also found it problematic that the communication could be seen to
promote offsetting, when direct reductions should have priority. Similar criticism of promoting
offsets have been broughtforward by French non-governmental organisation (NGO) Réseau Action
Climat in their analysis of the French standard 'Label Bas-Carbone', which they argue provides the
agricultural sector with a compensation tool and not a framework to promote improvements
through direct emissionreductions. CAN Europe urged the Commissionto proceed with cautionon
a CDR framework.
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In their response to the public consultation launched by the Commission, the European
Environmental Bureau (EEB) NGO outlined specific NBS to be deployed, stressing that NBS should
be the priority, after direct emission reductions, and pointed to the cost, energy, and land issues
related to other CDR technologies, saying that CCU is merely a delaying measure. Pointing to the
linear nature of EU agri-food systems, the EEB makes recommendationson a hierarchy for biomass
use, including cascading principles.

Severalresponses frombusinessassociations,including the European Federation of Energy Traders
(EFET) and the Negative Emissions Platform (NEP), call for any future certification frameworks for
CDR to be integrated into the EU ETS and advocate a focus on TBS to avoid the risk of non-
permanence associated with NBS. From the forestry and agriculture sectors, Copa-Cogeca, the
European State Forest Association (EUSTAFOR) and the European Federation of the Parquet industry
(FEP) call for the potential of their industries to be unlocked to deliver natural carbon sinks, storage
through bio-based products and reductions through material substitution, and not justto be offsets
for other sectors. Finally, EuropaBio focuses on the need to support the bioeconomy through
cutting-edge technology, in particularbiotechnology, to promotesustainable carbon cycles.
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ENDNOTES

The concept of GHG stock and flows is relevant here. Emission flows are the total emissions emitted and those
sequestered/captured by natural processes. Today, the overall concentration of CO, in the atmosphere, the stock, is
increasing as nature's carbon sink function cannot keep up with the increase in emissions from human activities.

For more information, see the EPRS legislation in progress briefings on revising the LULUCF and Effort-sharing
Regulations.

In economics, a public good isa commodity or service that is provided without payment to all members of a society.

For an updated overview of all CCS facilities and projects, see the CO,RE database run by the Global CCS Institute.
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