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On 8 and 9 September 2021, the Climate Neutrality Forum (CNF) brought together over 1,000 academics and 

climate policy experts in a multi-hub hybrid meeting held in Berlin, Oxford and Milan. This was followed by six 

weekly webinars held in the lead up to COP26.  The forum explored challenges and key policy interventions for 

achieving climate neutrality. The CNF was informed by the work of the Intergovernmental Panel on Climate 

Change (IPCC) during its 6th Assessment Cycle, in particular the IPCC Special Report on Warming of 1.5 C 

(SR1.5) and the IPCC Working Group I report on Scientific Understanding of Climate Change, published in 

August 2021.  The following report offer key insights from this Forum that may be useful in the European context.  

Key Policy Considerations for Achieving Climate Neutrality: 

• IPCC SR 1.5°C report indicates that globally the world would have to curb its carbon emissions by at 

least 49% of 2017 levels by 2030 and then achieve carbon neutrality by 2050 to meet the ambitious 

1.5°C temperature target (IPCC, 2018). 

• Policy instruments to incentivize investment in proven clean energy technology with declining cost 

curves, with are associated with $ trillions in potential savings (Way, R., et al., J.D., 2021). 

• A Carbon Border Adjustment Mechanism (CBAM) in the EU is an important step towards achieving 

climate neutrality, yet given the scale and pace of emissions reductions required we propose a “Carbon 

Club” in which major emitters unilaterally and simultaneously introduce CBAMs to allow for a response 

that is coordinated but not stalled by negotiations. 

• To close the international finance gap and for international equity, a portion of revenues from an EU 

CBAM should be allocated to international climate funds through the IMF and the World Bank. 

• The EU’s current legislative proposal to prevent products linked to deforestation and forest 

degradation being consumed in the EU risks degradation shifting from forested areas and towards 

other critical ecosystems (such as savannahs and peatlands). The policy is also undermined by 

omission of commodities such as rubber and maize. 

• Further measures to reduce emissions in the Agriculture, Forestry and Other Land Use (AFOLU) 

sector include, scaled investment in Nature-Based Solutions (NBS); overturning agricultural subsidies 

worldwide; pairing effective monitoring, reporting and verification (MRV) with private capital to fill the 

finance gap for soil carbon sequestration.  

• Carbon dioxide removal (CDR) is vital to achieving climate neutrality. IPCC estimates show that over 

100billion tonnes of CO2 will need to be removed from the atmosphere during the course of the 

century (SR 1.5, 2020).  

• Integrating a European Removals Fund into the Emissions Trading System can create enabling 

conditions for a net negative cap. 

• Standardising removal accounting, setting separate targets for removals and decarbonisation, and 

a mandated carbon takeback obligation can contribute towards scaling CDR to the levels needed. 
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Understanding climate neutrality and net zero greenhouse gas emissions 

The Summary for Policymakers of the IPCC 6th Assessment Working Group I Report (AR6) states that 

“Achieving global net zero CO2 emissions, with anthropogenic CO2 emissions balanced by anthropogenic 

removals of CO2, is a requirement for stabilizing CO2-induced global surface temperature increase. This is 

different from achieving net zero GHG emissions, where metric-weighted anthropogenic GHG 

emissions equal metric-weighted anthropogenic GHG removals. For a given GHG emissions pathway, the 

pathways of individual GHGs determine the resulting climate response, whereas the choice of emissions metric 

used to calculate aggregated emissions and removals of different GHGs affects what point in time the 

aggregated GHGs are calculated to be net zero. Emissions pathways that reach and sustain net zero GHG 

emissions defined by the 100-year global warming potential (GWP100) are projected to result in a decline in 

surface temperature after an earlier peak (high confidence).” The IPCC Special Report on a Global Warming of 

1.5°C (SR1.5) stated “Reaching and sustaining net-zero global anthropogenic CO2 emissions and declining net 

non-CO2 radiative forcing [planetary energy imbalance resulting directly from human-induced changes] would 

halt anthropogenic global warming on multi-decadal timescales (high confidence).” [emphasis added]  

 

Net Zero Carbon Dioxide 

 

The IPCC is clear that reaching net-zero carbon dioxide (CO2) emissions is essential to stabilising the climate 

system. This arises from the fact that every tonne of CO2 emitted into the atmosphere increases global 

temperature by 0.45 (±0.18) trillionths of a degree Celsius (AR6 estimates), so current emissions of 40 billion 

tonnes of CO2 per year are increasing global temperatures by almost 0.2°C per decade, augmented by other 

climate drivers. Limiting warming due to CO2 alone to any specific temperature level, whether 1.5°C, 2°C or 

higher, implies a total “carbon budget”. When this budget is spent CO2 emissions must reach net zero to halt 

further warming on multi-decadal timescales.   

Net Zero Greenhouse Gas emissions  

 

There is no internationally agreed definition of what constitutes Net Zero greenhouse gas emissions because it 

depends on the choice of metric used to aggregate different gases.  The IPCC notes “the choice of emissions 

metric depends on the purposes for which gases or forcing agents are being compared” and has highlighted 

the complexity of adopting an emissions metric to determine the scale of negative emissions that are required 

to compensate for ongoing emissions of non-CO2 greenhouse gases.   

 

If differing emissions metrics are chosen by different governments, then the scale of effort and timing of 

achieving net-zero GHG emissions as well as its climate impacts may vary.  Even if a single emissions metric 

is chosen its value may change with evolving science. This would impact the timing and scale of effort required 

to reach net-zero emissions encompassing all greenhouse gases although not the temperature outcome of any 

given emissions pathway.  
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The climate impacts of reaching net zero using different metrics, values or combinations of greenhouse gases 

may result in temperature neutrality, sustained cooling or continued warming. Achieving temperature neutrality 

(one possible definition of climate neutrality) would mean to halt or limit warming consistent with the Paris 

Agreement temperature goal.  The AR6 WGI report suggests that use of GWP100 to determine achievement of 

net-zero GHGs would result in sustained cooling due to the offsetting of ongoing emissions of short lived GHGs 

such as methane with carbon dioxide removals (CDR) which would in time overcompensate for the warming 

impact of those short-lived GHGs.  

 

All these statements assume that warming is halted before Earth system responses are de-stabilized.  The 

IPCC AR6 report shows that additional warming could occur even after carbon dioxide emissions reach net zero 

if earth system feedbacks result in a loss or reversal of natural terrestrial and ocean sinks of carbon dioxide, or 

the enhanced release of non-CO2 GHGs such as methane. If this were to occur, further CDR would be required 

to keep the Paris Agreement temperature goal within reach.  

 

 

 

Figure: Illustration of the distinction between net-zero CO2 emissions and net-zero GHG emissions, here defined 

using the GWP100 metric. In this representative mitigation scenario, net-zero CO2 emissions is sufficient to halt 

further warming and is reached 15-20 years before net-zero GHG emissions is reached, by which time 

temperatures are declining. Ref. 3 refers to the IPCC SR1.5 report. Reproduced from Rogelj, J, O Geden, A 

Cowie and A Reisinger, Nature, 367:365-368 © Nature. 
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Rapid Emissions Reductions for Climate Neutrality 

The IPCC SR 1.5°C report indicates that globally the world would have to curb its carbon emissions by at least 

49% of 2017 levels by 2030 and then achieve carbon neutrality by 2050 to meet the ambitious 1.5°C 

temperature target (IPCC 2018). AR6 estimates that for a 66% chance of limiting warming to 1.5C, the world 

has a remaining carbon budget of 360GtCO2 – or nine years of current emissions, an increase from the SR15 

carbon budget of 295GtCO2 (IPCC, 2021). The IPCC evaluates hundreds of pathways to bring down 

greenhouse gas emissions, however economic model calculations have shown that long-term planning with 

front-loading emissions reductions, is the most cost-effective way to reach a given temperature target 

(Fankhauser at al., 2021).  

Targeted Investment in Clean Energy Technology with declining cost curves could save trillions 

The most effective and immediate set of interventions for reducing emissions will be policy instruments to 

incentivize investment in proven clean energy technology with declining cost curves. Recent research from the 

University of Oxford demonstrates that early pricing prediction models have consistently underestimated both 

how far the costs of renewable energy sources might fall, and the benefits of an accelerated switch to clean 

energy. They estimate future energy system costs and find that, compared to continuing with a fossil-fuel-based 

system, a rapid green energy transition will likely result in overall net savings of up to $20 trillion—even without 

accounting for climate damages or co-benefits of climate policy trillion on energy costs by switching to green 

power (Way, R., Ives, M., Mealy P., and Farmer, J.D., 2021).  The report states that “the belief that the green 

energy transition will be expensive has been a major driver of the ineffective response to climate change for the 

last forty years.” Targeted interventions to support the switch to green power can capitalise on this cost-saving, 

and compliment more restrictive emissions reduction measures. 

A Carbon Club, not stalled by negotiations, covering 50% of global imports, will prevent carbon leakage 

The introduction of domestic carbon pricing or stricter climate regulation is key to delivering on climate neutral 

goals, but these domestic efforts must also be met with interventions to prevent carbon leakage elsewhere in 

order to align with the global goal of climate neutrality. The European Commission’s proposal of a Carbon 

Border Adjustment Mechanism (CBAM) in July 2021, as part of the EU’s Fit for 55 package, was introduced 

to minimise the risk that companies will move carbon-intensive production processes to regions with lower 

environmental regulations. Given the scale and pace of emissions reductions required, a CBAM in the EU alone 

is not enough (especially given the rise of South-South trade; see Meng et al., 2018). We propose the creation 

of a “Carbon Club”, in which major emitters unilaterally and simultaneously introduce CBAMs. A Carbon Club 

between the EU, UK, US, Canada and Japan (all of which have considered a border carbon tax) could represent 

over fifty percent of global imports covered by a border carbon tax (Parr, SSEE Working Papoer 2021).  

Importantly, however, one of the benefits of this intervention is that it does not require multilateral or formal 

international negotiation, and while coordination is desirable, if governments wait on agreements to put these 

in place, they delay the potential impact of the intervention. Including the most emissions-intensive industries 

CBAMs is essential for immediate emissions reduction. These industries, such as steel and cement, despite 

having spent very little in low-carbon investments thus far, are in a strong position to contribute to clean research 
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and innovation (Carbon Market Watch, 2021). As demand for fossil fuels in regulated regions falls, the price of 

fossil fuels also falls, which increases fuel consumption and emissions in non-regulated regions (Cosbey et al., 

2019). As such, we argue that CBAMs must be implemented alongside targeted incentives for investing in low-

cost clean energy both domestically and abroad.  

International financing and sustainable development funds must be go alongside Border Carbon Taxes 

While states are increasingly committing to funding for domestic climate mitigation efforts, targets for 

international climate finance have fallen short and climate adaptation remains a key international challenge in 

current climate neutral strategies. Although the EU’s current proposal ringfences CBAM evenues (which are 

expected to reach €9.1bn per year by 2030; Gore, 2021) for the EU budget, a commitment of a portion of 

revenues to climate finance in developing countries (which to date has failed to meet its $100 billion target; 

Timperley, 2021) would set strong precedent for equity in the design of future CBAMs. This is feasible given 

that a similar model – the Modernisation Fund – is used in the ETS to support lower-income Member States 

(Gore, 2021). This should be paired with international climate finance through the IMF and the World Bank. 

Nature, Land Use and Agriculture for Climate Neutrality  

The potential of Nature-based Solutions to deliver Climate Neutrality and cool the planet 

To achieve Climate Neutrality, changes in land use and management are needed, as well as the investment in 

the scaling of Nature-Based Solutions (NbS), in and outside of industrial processes. NbS have the mitigation 

potential of 10 Gt CO2 per year; 4 Gt CO2 yr−1 from the protection of existing carbon sinks (e.g. avoided 

deforestation); 4 Gt CO2 yr−1 from improving management of existing agricultural, grazing and timber- 

producing lands; and 2 Gt CO2 yr−1 from ecosystem restoration such as reforestation This has the potential to 

shave off 0.1 to 0.3°C of warming in 1.5 °C and 2 °C scenarios respectively and to keep cooling the planet after 

peak temperature has been reached, suppressing warming by 0.4 °C by 2100 (Girardin et al., 2021). The 

climate is only one of the planetary boundaries up against which we are pushing, and robust natural systems 

provide resilience against dangers of a shifting climate (Lade, S., Steffen, W., de Vries, W., Carpenter, S.R., 

Donges, J.F., Gerten, D., Hoff, H., Newbold, T., Richardson, K., and Rockström, J, 2019). Measures to protect 

and restore nature must also be included in climate neutral strategies.  

The Agriculture, Forestry and Other Land Use (AFOLU) sector is responsible for a quarter of anthropogenic 

greenhouse gas emissions, with estimates ranging from 23-27%, or about 20 Gt CO2e annually according to 

one estimate (UNFCCC, 2021; McKinsey, 2020). An ambitious overturn of agricultural subsidies worldwide is 

crucial to achieving Climate Neutrality. In the EU, where 10% of greenhouse gas emissions are from the 

agricultural sector, €387 billion euros will be spent on agricultural subsidies between 2021 and 2027, $67 billion 

per year, as part of its Common Agricultural Policy (CAP), representing one-third of the EU’s total budget. 

Despite reforms to green CAP payments, auditors found that between 2014 and 2020, the $100 billion labelled 

for green farming practises in the CAP had not been successful in significantly reducing emissions from EU 

agriculture (Abnet, 2021). The agricultural subsidy regime must change its primary purpose to supporting 

positive societal goals, such as climate mitigation. In the UK, the new agricultural subsidy regime consists 

primarily of the Environmental Land Management (ELM) scheme, the main goal of which is ‘public money for 
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public goods’ to farmers and land managers, with environmental objectives at the centre of the scheme (DEFRA, 

2020). While too early to make conclusions, this is an example of an agricultural policy which has shifted the 

goals of the system. 

To address the natural footprint of agricultural imports, the EU has proposed legislation to prevent products 

linked to deforestation and forest degradation being consumed in the EU, such as soy, beef, palm oil, timber, 

coffee, and cocoa by requiring companies and traders mitigate such risks in their supply chains. However, the 

omission of key commodities linked to deforestation, including rubber and maize undermine this 

proposal. The EU bases the definition of deforestation on the FAO’s definition: “deforestation is the conversion 

of forested areas to non-forest land use such as arable land, urban use, logged area or wasteland.” This 

definition currently excludes nature loss in non-forest ecosystems such as savannahs and peatlands. These 

non-forest ecosystems can store vast amounts of carbon: peat soils contain more than 600 gigatons of carbon 

which represents up to 44% of all soil carbon, and exceeds the carbon stored in all other vegetation types 

including the world’s forests (IUCN, 2021). Anti-deforestation can lead to leakage, shifting agricultural practices 

towards these other critical ecosystems. 

Climate Neutrality Requires binding soil commitments, and greater R & D to improve MRV of soil carbon  

The world’s soils contain more than double the amount of carbon that is found in the atmosphere, but they are 

losing their carbon content to unsustainable agricultural practises and other disturbances (BEIS, 2021). While 

the EU Soil Strategy for 2030 offers a strong vision, binding commitments are lacking and a legislative proposal 

on soil health is needed sooner than 2023 to meet near term targets such as a 55% emissions reduction by 

2030). The EU has set out intentions to facilitate the blending of public and private finance for incentivising 

carbon sequestration in the agriculture and land-use sector, gesturing to the Australian ETS model 

(Verschuuren, 2017). Private capital can help fill the financing gap for carbon sequestration payments, if 

governments implement systems to avoid double accounting (Orman, 2019). This will require soil carbon credits 

of high-quality and high certainty, requiring more research to improve monitoring, reporting and verification 

(MRV). 

Carbon Dioxide Removal (CDR) For Climate Neutrality 

In most 1.5°C and 2°C scenarios, CO2 removal technologies already achieve significant scales by 2050 with 

up to 20% of today's emissions being removed through bioenergy coupled with Carbon Capture and Storage 

and up to 25% through reforestation and agricultural measures (IPCC SR1.5 2018). Current estimates are that 

between 100-1,000 billion tonnes of CO2 will need to be removed from the atmosphere during the course of the 

century (SR 1.5, 2020). The range of proposed GGR techniques includes biological approaches, such as 

afforestation, investment in marine ecosystems or soil sequestration, and engineered approaches, such as 

enhancing the rate at which certain minerals weather and devices that directly capture CO2 from the air.  
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Public procurement, invectives, and standardisation are needed to scale GGR, close the carbon gap 

 

Public procurement and incentives are needed through, for example, a region-wide auction system (such as an 

EU-Auction) and public procurement for early GGR projects; Feed-in-Tarifs in which governments commit to 

buying removals at a set price scheduled to drop; a European Removals fund to be integrated into the ETS 

(Emissions Trading System). In one of the central scenarios for meeting an EU-wide net zero GHG emissions 

target by 2050, the emissions cap in the ETS becomes net negative. Currently, there is no mechanism that 

allows for the inclusion of CO2 removal credits (CRCs) in the ETS. Amending the ETS legislation is required to 

create enabling conditions for a net negative cap (Rickels, W., Proelß, A., Geden, O., Burhenne, J. and Fridahl, 

M., 2021). 

 

There is a need to standardise removal accounting. Presently, many institutions assume that a tonne of 

removal in current markets equates to a tonne of emissions when often it does not. Parties underestimate the 

volume and cost of net zero alignment and a buyers’ market drives standards down. Standardised removal 

accounting must improve permanence and like-for-like carbon accounting (Seymour, 2020). Setting a separate 

target for removals in national policy and corporate pledges could offer better understanding of the removal 

gap to drive more funding towards the space, produce better sequencing of policy/action, and instigate 

negotiations as to what emissions should be considered residual. Separate targets also reduce moral hazard 

issues and require like-for-like matching, yet without global consistency this may bring about 

leakage/international equity concerns, requiring a global removal stocktake to review transboundary effects. 

Court-mandated decarbonisation (carbon takeback) were proposed in conjunction with rising climate 

litigation against oil and gas companies. Royal Dutch Shell has recently appealed a landmark case in 

Netherlands asking them to reduce its global net carbon emissions by 45% by 2030 compared to 2019 levels. 

Participants suggested that if the courts were made aware of the possibilities of Carbon Capture and Storage 

and mandated a decarbonisation effort through carbon-take back it would be harder for a company to appeal. 

 

Mechanisms are needed to ensure the neutralization of emissions from hard-to-abate sectors which will 

continue to emit beyond the target date for Climate Neutrality. A Carbon Takeback Obligation (CTBO), may 

be one such mechanism, in which extractors and importers of fossil fuels recapture and geologically store a 

progressively rising fraction of the CO2 generated by their activities and product (Jenkins, S., Mitchell-Larson, 

E., Haszeldine, S. and Allen, M., 2021). Over time this stored fraction rises to reach 100%, such that the CTBO 

requires the fossil fuel industry to achieve climate neutrality for all the embedded CO2 emissions in its products. 

This would it provide the fossil fuel industry and heaviest emitting sectors an affordable and low-risk route to 

climate neutrality. A CTBO can create a long-sighted investment environment for the fossil fuel industry to 

develop the Geological Carbon Storage (GCS) industry at the required scale. A CTBO combined with demand-

side mitigation policy provides the lowest risk pathway to net-zero emissions by 2050, ensuring early emission 

reductions, a rapid scale-up of permanent CO2 storage and unilateral, controllable, price discovery. 


