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23 June 2022 

 

Dear California Air Resources Board,  

 

On behalf of the Center for Human Rights and the Environment (CHRE), the Institute for 

Governance & Sustainable Development (IGSD), 350 Silicon Valley, and the Climate Reality 

Project California State Coalition, we thank you for the opportunity to submit comments on the 

California 2022 Scoping Plan (Carbon Neutrality by 2045) [hereinafter “the Plan”]. 

 

CHRE, IGSD, and others submitted prior comments in preparation of the 2022 Plan in July 2021. 

Below, we briefly restate the main points addressed in our earlier comments, which urged 

California to:  

 

● Utilize a 20-year GWP in E3 modeling scenarios. 

● Follow other states’ lead and adopt the most stringent regulations possible on separator and 

tank systems and for pneumatic controllers, prior to the release of federal rules.  

● Further research and promote investments in dairy and livestock methane emissions 

reduction projects (as much as $500 million per year for five years), including leaks and 

life cycle assessments.  

● Consider any future incentives to expand manure/landfill biogas to ensure they do not have 

undesirable results of expansion of natural gas infrastructure, the perpetuation of fossil 

fuels, and/or the potential increases in livestock herd size to capitalize on such subsidies.  

● Expand strategies to reduce HFCs and other F-gas end-of-life emissions.  

● Add HCFCs to the CFC Compliance Offset Protocol. 

● Include the Kigali Amendment to the Montreal Protocol in the 2030 HFC target projections.   

● Reconsider the effectiveness of carbon offsets, which may result in over-crediting,1 in 

pollution burdens on CA communities,2 and evaluate the real climate benefits that such 

schemes will produce in the long-term (considering California’s and other offset states’ 

future forest fire potentials3).  

● Release CARB’s recent progress on Aliso Canyon Climate Impacts Mitigation Program.  

 

In the newest draft Plan, we applaud the Air Resources Board for its significant strides to 

acknowledge and address the need for fast climate mitigation and to tackle environmental 

injustices presented by growing climate impacts. In order to prevent even greater injustice, it is 

critical to include an aggressive 2030 strategy focusing on cutting the short-lived super climate 

pollutants and protecting sinks. This was reiterated by Governor Newsom at the most recent 

Summit of the Americas in Los Angeles, where he drew attention to the “exponential and outsized 

opportunity to address the climate crisis through phasing out super pollutants.”4    

 

We share the deep concerns reflected in the environmental justice community regarding the Plan’s 

abandonment of 2030 goals, and urge CARB to reevaluate how California can continue to be a 

https://www.google.com/url?q=http://www.arb.ca.gov/lists/com-attach/91-sp22-kickoff-ws-UjFdNFA8UG4HZAJs.pdf&sa=D&source=docs&ust=1655178629839682&usg=AOvVaw28AiU8BFO5ihsNZRZdAJBf
https://earthjustice.org/sites/default/files/files/73_orgs_letter_-_a_just_and_ambitious_scoping_plan.pdf
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global leader on implementing the most aggressive and influential climate policy to slow warming 

while working to promote environmental justice.  

 

We additionally gave an oral testimony at CARB’s draft Scoping Plan Hearing on 23 June 2022, 

and encourage CARB to revisit the transcript from our testimony which offers succinct key 

messages. 

 

Below we outline (1) specifics on why a 2030 timeframe is not only urgent but critical for 

California’s 2022 Scoping Plan, (2) how we can get there, (3) why it is important to involve the 

communities most affected by climate change in California, and finally (4 & 5) what pitfalls to 

avoid.  

 

1. 2030 targets are critical and we cannot afford to give up on them 

As recognized in the Plan, the latest climate science set forth by a 2018 study by Xu Y., 

Ramanathan V., & Victor D. G., later included in the Intergovernmental Panel on Climate Change 

(IPCC) Sixth Assessment Report, warns that humans are on course to breach our 1.5°C Paris 

Agreement-established guardrail as soon as 2030.5 Speed to slow warming is now a critical factor. 

We need to act faster than we previously thought. Warming beyond the 1.5°C guardrail increases 

the risk of triggering a cascade of irreversible and likely catastrophic tipping points that could lead 

to tragic planetary-scale effects.6 Self-reinforcing feedbacks are already accelerating warming and 

unless addressed immediately risk runaway warming. The loss of Arctic sea ice—perhaps the 

weakest link in the chain of climate protection—is a prime illustration. It is likely the weakest links 

in the chain of climate protection.7 Over the past several decades, the Arctic air temperature has 

been warming at four times the global average.8 As a result, the extent of Arctic sea ice—a white 

shield reflecting incoming solar radiating safely back to space—is shrinking, as is the land-based 

snow and ice.9 Recent research finds that the Barents Sea in the Arctic is warming 5 to 7 times the 

global average.10 The accelerated loss of the Arctic sea ice has the potential to add the equivalent 

of a trillion tons of  CO2, or 25 years of current emissions.11 Loss of the land-based snow and ice 

could double this.12 This in turn will lead to the collapse of permafrost, and the emissions of more 

CO2, methane, and N2O, setting off a wicked cascade that will push us past planetary boundaries 

and into “hothouse Earth.”13  

 

As CARB recognizes, many communities are already experiencing the early impacts of a rapidly 

warming world, including intense heat domes, prolonged droughts, severe flooding from 

atmospheric rivers, raging climate wildfires and other extreme weather events that exacerbate 

already-existing health risks posed by climate change.14 Frontline communities, many of which 

are in historically marginalized communities, have contributed the least to climate change but are 

bearing the worst of its impacts.15 Strengthening the climate resilience of communities requires 

reducing risk through fast action climate change mitigation, adaptation, and societal transformation.  

 

Leading California scientists have confirmed that California can accelerate the timeline for action 

on climate, and benefit economically, socially, and ecologically.16 Through an aggressive and 

effective 2022 Scoping Plan, with 2030 as an immediate fast action target, CARB and California 

can once again set the bar for international action on climate, taking faster, more aggressive action 

to stop and revert climate change in the midst of our deepening climate crisis, while addressing 

https://center-hre.org/public-comments-to-california-air-resources-board-on-the-draft-2022-california-scoping-plan/?lang=es
https://www.nature.com/articles/d41586-018-07586-5
https://www.ipcc.ch/assessment-report/ar6/
https://www.ipcc.ch/assessment-report/ar6/
https://www.pnas.org/doi/10.1073/pnas.1810141115
https://theclimatecenter.org/wp-content/uploads/2021/10/Kammen-et-al-Accelerating-Californias-timeline-for-climate-action-Mar-2021.pdf
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the immediate and urgent needs of the most marginalized and climate vulnerable communities in 

the State.  

 

2. A fast mitigation agenda will get us there 

The best—and indeed, the only strategy—that can slow warming in the near-term is to double 

down on cutting the short-lived super climate pollutants (super climate pollutants, or SLCPs), 

including methane, black carbon, hydrofluorocarbons and tropospheric ozone, as quickly as 

possible.  

 

As the Plan recognizes, SLCPs, because of their strong global warming potential and short 

residence time in the atmosphere (compared to CO2), present a unique opportunity to rapidly 

reduce warming in the near-term. Dr. Gabrielle Dreyfus, IGSD’s Chief Scientist, was the lead 

author on a study published last month in the Proceedings of the National Academy of Sciences 

stressing the importance of a “dual strategy” (short-term SLCP reductions to complement long-

term CO2 reductions) to limit warming well below 2°C. The study concludes that decarbonizing 

the fossil fuel sector will have a short-term downside: removing cooling sulphates (aerosols) from 

the atmosphere that are currently masking the warming effects of already-emitted CO2 and will 

lead to “weak, near-term warming” that could exceed the 1.5°C level by 2035 and the 2°C level 

by 2050.17 Concurrently cutting super pollutants is essential for having a fighting chance of staying 

below the 1.5°C guardrail.18  

 

Super climate pollutant reduction technologies deliver immediate cooling benefits, reduce health 

impacts, slow global warming, and help us avoid irreversible climate tipping points. These 

technologies directly achieve CARB’s mission “to promote and protect public health, welfare, and 

ecological resources.” Some examples of technologies not covered in the Plan include the use of 

landfill biologically active covers, selective breeding of cattle, and biogas end-use electrification. 

Others may be researched and considered for short-term implementation. Roughly 60% of the 

available targeted measures for methane have low mitigation costs (defined as less than US$21 

per tonne of CO2e for GWP100 and US$7 per tonne of CO2e for GWP20), and just over 50% of 

those have negative costs in that the measures pay for themselves.19 Abatement technologies exist, 

they can be cost-effective in implementation, and they can work to quickly reduce warming in the 

near-term. We recommend that CARB accelerate its efforts to cut the short-lived super climate 

pollutants to get California back on track to achieve 2030 targets.  

 

It is important to note that CARB is currently not on track to meet the 2030 super climate pollutant 

targets outlined in SB1383.20 Further, the focus on super climate pollutant targets, especially 

methane, do not receive adequate attention in the final version of the Plan and are largely absent 

from the Executive Summary, despite California’s commitment to SLCP emission reductions. The 

super pollutant reduction element of the 2022 Scoping Plan needs to be a prominent, front-and-

center message, and serve as a key pillar of California’s climate strategy going forward. Governor 

Newsom stated at the recent Summit of the Americas, that super pollutants such as methane “have 

not broken through in terms of consciousness, [and that] even the State’s 40% reduction target 

may not be enough.” 21 The 2022 Scoping Plan should bring super pollutants forward as a principal 

strategy. 

 

https://www.pnas.org/doi/full/10.1073/pnas.2123536119
https://ww2.arb.ca.gov/about
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB1383
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In addition to matching the momentum of the “methane moment”, California has the opportunity 

to guide the country and the world in implementing these fast mitigation strategies that will slow 

the self-reinforcing feedbacks and keep the world from breaching irreversible tipping points. The 

United States signed the Global Methane Pledge (GMP) at the 26th Conference of the Parties,22 

and as of 17 June 2022, has set additional goals to act on the GMP in the energy sector.23 The 

Biden Administration has created a U.S. Methane Emissions Reduction Plan earlier this year 

outlining aggressive actions to prioritize deep methane reductions.  

 

To avoid overshooting the 1.5°C guardrail, which could occur as early as 2030,24 and reach 2030 

emissions reduction goals across the United States and California, a short-lived climate pollutant 

strategy complementary to deep decarbonization is critical. Delaying such progress to 2045 risks 

upsetting the conditions that sustain human life across much of the planet. CARB must steer global 

climate action by repositioning California to maximize near-term (by 2030 and beyond) climate 

action, and help the world avert the irreversible destabilization of our climate system.  

 

3. The need to protect front-line communities 

We applaud CARB for including environmental justice concerns regarding HFCs/refrigerant 

replacements and energy efficiency upgrades. As recognized in the Plan, HFCs are a short-lived 

climate pollutant, and their reduction provides atmospheric and local cooling benefits. It is also 

noteworthy that CARB officially acknowledged and recognized that the cause of disproportionate 

environmental burden on vulnerable communities is the result of historic discriminatory policy 

and redlining. However, CARB should continue to further incorporate environmental justice 

approaches into the Plan, while also looking at how short-lived climate pollutant reductions can 

help advance environmental justice goals. 

 

There are many overlaps between high emissions of short-lived climate pollutants (super climate 

pollutants, or SLCPs) and communities most affected by poor air quality, including impacts from 

toxic air, extreme heat, and other climate impacts, resulting in adverse health and economic 

impacts.25 These are due to, for example, the lack of adequate and affordable infrastructure to 

promote cooling, and proximity to polluting industries, transport or port infrastructure, where key 

SLCPs and volatile organic compounds (VOCs) are emitted in large quantities. Many of these 

impacted areas are predominantly low-income communities or communities of color, that over 

time and without adequate public policy to revert their predicament, have become sacrifice zones 

victims of perpetual environmental racism and discrimination. 26  CARB rightly prioritizes 

disadvantaged communities in the draft 2022 Scoping Plan, but can and should reconsider 

timelines for complete phasing down of SLCPs that have clear impacts on the most climate-

vulnerable communities, such as the phasedown of oil and gas production which has serious and 

direct impacts on air quality for fenceline communities. The draft 2022 Scoping Plan delays the 

phasing out of oil extraction to 2045, but recent studies show that the United States and other oil-

producing nations must phase out of oil production by 2034 to stay within the 1.5°C guardrail 

agreed upon in the Paris Agreement. 27 California is setting the bar on many decarbonization 

actions to the benefit of disadvantaged communities, and can take even more aggressive action on 

SLCP phasedowns in the 2022 Scoping Plan to realize immediate benefits for the most climate-

vulnerable.  

 

https://www.whitehouse.gov/wp-content/uploads/2021/11/US-Methane-Emissions-Reduction-Action-Plan-1.pdf
https://www.research.manchester.ac.uk/portal/en/publications/phaseout-pathways-for-fossil-fuel-production-within-pariscompliant-carbon-budgets(c7235a8e-e3b1-4f44-99de-c27958c03758).html
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We urge CARB to prioritize the voices and strategies put forth by the most affected people and 

areas (MAPA), and where community demands exceed CARB’s jurisdiction, to work with other 

State agencies to support local calls for climate action as set forth in Chapter 5 of the Plan.  

 

We would also like to commend CARB for its recent proposal in the State budget to expand the 

use of remote sensing technology to identify key polluters and we urge CARB to incorporate 

community engagement in the use and design of such technology, in order that community voice 

and direct engagement contribute to the State’s accountability measures to control emitters. Such 

incorporation of community participation in remote sensing actions and use of technology, 

particularly of super-emitters, will facilitate increased transparency and accountability, ensuring 

that California is on track to meet the climate targets set out in SB32 and SB1383.28  

 

4. Greenhouse gas (GHG) capture and sequestration should be considered as a strategy 

supplementary to mitigation and adaptation, not in place of mitigation 

One strategy to limit overshoot of 1.5°C levels is to employ greenhouse gas capture systems.29 

This is recognized in the Plan in the form of carbon capture and sequestration (CCS), with 

bioenergy with carbon capture and storage (BECCS) as a subset of the CCS category. We urge 

CARB to reconsider BECCS as a climate solution, as BECCS is not carbon neutral in the critical 

near-term, leaving a carbon deficit for several decades to a century—with immediate and 

significant health risks falling on nearby communities. BECCS also poses a risk to food security 

if land is used to generate biomass instead of food production.30 For detailed information on its 

adverse human rights and environmental impact, see Bloomer L., Sun X., Dreyfus G., Ferris T., 

Zaelke D., & Schiff C. (2021) A Call to Stop Burning Trees in the Name of Climate Mitigation, 

Vermont Journal of Environmental Law 23.  

 

A 2018 study by Dr. Mary Booth explains that BECCS is only a useful climate strategy if these 

two conditions are met:  

 

“Biomass must genuinely be material left over from some other process; and cumulative 

net emissions, the additional CO2 emitted by burning biomass compared to its alternative 

fate, must be low or negligible in a timeframe meaningful for climate mitigation.”31  

 

States other than California have recognized the short-term emissions increase in deploying 

BECCS, and have thus issued stricter regulations in considering biomass as a renewable resource. 

Colorado requires that biomass must be “GHG neutral” within five years to be eligible as a 

renewable resource. Virginia caps the number of biomass energy credits that may be used for its 

renewable portfolio standards (RPS), and requires that existing stand-alone biomass plants 

permanently retire by 2028.32 We urge CARB to consider the progress made in other states, and 

adopt the strictest regulations possible for any limited use of biomass energy with carbon capture 

and sequestration. We additionally encourage CARB to carefully review the legitimacy of the 

underpinning science of studies that argue for such technologies to be adopted as some of these 

studies (including on the validity of BECCS) have recently been called to question.33 

 

Reliance on CCS in general must be carefully considered in the shift to decarbonization. Placing 

too heavy of an emphasis on this strategy may in turn perpetuate use of fossil fuel infrastructure, 

when funding may be better directed elsewhere to cut emissions and adapt to committed warming. 

https://ww2.arb.ca.gov/sites/default/files/2022-05/2022-draft-sp.pdf
https://ww2.arb.ca.gov/sites/default/files/2022-05/2022-draft-sp.pdf
https://esd.dof.ca.gov/Documents/bcp/2223/FY2223_ORG3900_BCP5952.pdf
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32
https://leginfo.legislature.ca.gov/faces/billTextClient.xhtml?bill_id=201520160SB1383
https://irp.cdn-website.com/ee52edf5/files/uploaded/Bloomer_A%20Call%20To%20Stop%20Burning%20Trees%20.pdf
https://iopscience.iop.org/article/10.1088/1748-9326/aaac88/meta
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Carbon capture and sequestration must be considered as a final strategy to limit overshoot of our 

goals in hard-to-abate sectors. 34  This is further described in the letter from 73 climate and 

environmental justice organizations. 

 

5. The Cap-and-Trade System, particularly its Compliance Offset Program, should be 

informed and guided by the latest development in emission metrics, carbon pricing, and 

environmental integrity standards 

We applaud CARB for reevaluating the role of its cap-and-trade system in achieving its goal of 

reducing GHG emissions by 40% below the 1990 target by 2030, in light of achieving the emission 

reduction targets set out in the 2017 Scoping Plan ahead of schedule. As the draft 2022 Scoping 

Plan states, the Cap-and-Trade program will play a smaller role if new climate policies or 

legislation are introduced. Decreasing reliance on the Cap-and-Trade Program is a welcome sign 

that industry is prepared to take on greater responsibility for their GHG emissions.  

 

However, to ensure that the Cap-and-Trade Program, particularly the Compliance Offset Program, 

remains a robust tool for achieving California’s climate goals, it would be better served if it were 

informed and guided by the latest evolving metrics in measuring the climate impacts of SLCPs 

and standards that ensure the environmental integrity of offset credits. A study by Allen, M. et. al. 

shows that using GWP100 to calculate the impact of offsetting methane emissions with CO2 

reduction or removal projects will result in global temperature increase 45 years after project 

implementation. On the other hand, offsetting CO2 emissions with methane mitigation projects 

will result in an increase in global temperature on all timescales beyond 45 years.35 For more 

information on the effect of metrics in estimating climate impacts of SLCPs, particularly methane, 

nitrous oxide, and HFCs, see Dreyfus, G., Xu, Y., Shindell, D.T., Zaelke, D., & Ramanathan, V. 

(2022) Mitigating climate disruption in time: A self-consistent approach for avoiding both near-

term and long-term global warming, PNAS 119. 

 

Moreover, carbon pricing should reflect not only the supply and demand for allowances but also 

the social impact of continued GHG emissions. Environmental experts vary on the optimal carbon 

price to adequately account for the social cost of greenhouse gas emissions but have recommended 

prices ranging from US$50 to US$417. We urge CARB to consider the social cost of carbon and 

other GHGs as identified by the U.S. Interagency Working Group on the Social Cost of Carbon 

and Other GHGs and include measures for their inclusion in this Plan. 

 

Finally, we urge CARB to also consider improving the Offset Protocols under their Compliance 

Offset Program. The Program, in its current iteration, is vulnerable to ‘adverse selection’, where 

only projects that are likely to have reduced emissions without the program are undertaken. This 

poses a risk for offset projects to be non-additional and creates a doubt as to the environmental 

integrity of offset credits. Thus, this Plan should consider measures to conduct an objective and 

scientifically credible investigation of additionality to further strengthen California’s Cap-and-

Trade system. 

 

6. Conclusion: California can and should do more, especially to cut near-term warming  

California has been, is, and will continue to be, a world leader in the climate and environmental 

justice space. On July 9th 2021, Governor Newsom requested the California Air Resources Board 

https://earthjustice.org/sites/default/files/files/73_orgs_letter_-_a_just_and_ambitious_scoping_plan.pdf
https://iopscience.iop.org/article/10.1088/1748-9326/abfcf9/pdf
https://iopscience.iop.org/article/10.1088/1748-9326/abfcf9/pdf
https://www.pnas.org/doi/10.1073/pnas.2123536119
https://www.pnas.org/doi/10.1073/pnas.2123536119
https://static1.squarespace.com/static/54ff9c5ce4b0a53decccfb4c/t/59b7f2409f8dce5316811916/1505227332748/CarbonPricing_FullReport.pdf
https://static1.squarespace.com/static/54ff9c5ce4b0a53decccfb4c/t/59b7f2409f8dce5316811916/1505227332748/CarbonPricing_FullReport.pdf
https://www.whitehouse.gov/wp-content/uploads/2021/02/TechnicalSupportDocument_SocialCostofCarbonMethaneNitrousOxide.pdf
https://www.whitehouse.gov/wp-content/uploads/2021/02/TechnicalSupportDocument_SocialCostofCarbonMethaneNitrousOxide.pdf
https://onlinelibrary.wiley.com/doi/pdf/10.1111/gcb.15943
https://www.gov.ca.gov/2021/07/09/governor-newsom-holds-virtual-discussion-with-leading-climate-scientists-on-states-progress-toward-carbon-neutrality/
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to consider how California may reach carbon neutrality by 2035, narrowing the timeline by 10 

years to achieve climate success in the nearer future.36  

 

The latest draft 2022 Scoping Plan can still be improved to meet the call of the Governor’s urgency 

to do more, to do it faster and to do it better, not only helping California meet its climate targets 

and alleviate climate impacts for Californians, but also to help guide and steer governments around 

the world to do what is urgently needed to address our deepening planetary climate emergency.37 

By regulating and reducing emissions of short-lived climate pollutants more aggressively, in line 

with 2030 targets, CARB can protect public health, welfare, and the ecological resources of 

California, and set the bar even higher for national and global action on climate. We urge CARB 

to explore each and every way possible for the 2022 Scoping Plan to best serve meeting 2030 goals, 

particularly through the most effective strategy that science indicates, the aggressive reduction of 

short-lived climate pollutants, as our planet, and our most climate-vulnerable communities depend 

on it. 

 

Respectfully submitted,  
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9 Druckenmiller M. L., et al. (2021) The Arctic, BULL. AM. MET. SOC. 102(8): S263–S316, S280 (“September is the 

month when the minimum annual sea ice extent occurs. In 2020, this average monthly ice extent was 3.92 million 

km2 (Fig. 5.8b), the second lowest monthly extent in the 42-year satellite record. On 15 September, the annual 

minimum Arctic sea ice extent of 3.74 million km2 was reached; this was also the second lowest on record. The 

September monthly extent has been decreasing at an average rate of −82,700 km2 per year since 1979 (−13.1% per 
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affects the most underserved populations around the world, denying them an essential aspect of good health.”). 

 
15 See generally: Islam N. & Winkel J. (2017) Climate Change and Social Inequality, United Nations Department of 

Economic and Social Affairs Working Paper No. 152. 

 
16 Kammen D.M., Matlock T., Pastor M., Pellow D., Ramanathan V., Steyer T., Stokes L., & Ventura F. (2021) 

Accelerating the timeline for climate action in California, THE CLIMATE CENTER, 2-3 (“California must now 
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power is 2000 times that of CO2. HFCs used as refrigerants are also about 2000 time more potent. Collectively these 

super pollutants are responsible for about 40% of warming globally. Reducing methane emissions by half, reducing 
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Narayan K., O’Rourke P., Patel P., Ragnauth S., Smith S. J., & McJeon H. (2021) Deep mitigation of CO2 and non-
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Americas, Statements and Releases.  

https://www.pnas.org/doi/10.1073/pnas.2123536119
https://www.pnas.org/doi/10.1073/pnas.2123536119
https://www.pnas.org/doi/10.1073/pnas.2123536119
https://www.pnas.org/doi/10.1073/pnas.2123536119
http://www.nature.com/articles/s41467-021-26509-z
http://www.nature.com/articles/s41467-021-26509-z
https://www.ccacoalition.org/en/resources/global-methane-assessment-full-report
https://www.ccacoalition.org/en/resources/global-methane-assessment-full-report
https://ww2.arb.ca.gov/sites/default/files/2021-09/carb_presentation_sp_slcp_september2021_1.pdf
https://www.gov.ca.gov/2022/06/10/recap-california-on-the-world-stage-at-summit-of-the-americas/
https://www.gov.ca.gov/2022/06/10/recap-california-on-the-world-stage-at-summit-of-the-americas/


 12 

 
 
22 Secretariat of the United Nations Framework Convention on Climate Change (2 November 2021) World Leaders 

Kick Start Accelerated Climate Action at COP26, Press Release (“Today is also the first time a COP in recent 
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disproportionately from the adverse effects of climate change, resulting in greater subsequent inequality. The paper 

identifies three channels through which the above process unfolds. First, inequality increases the exposure of the 
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rapid and deep and in most cases immediate GHG emission reductions in all sectors. Modelled mitigation strategies 

to achieve these reductions include transitioning from fossil fuels without CCS to very low- or zero-carbon energy 

sources, such as renewables or fossil fuels with CCS, demand side measures and improving efficiency, reducing non-

CO2 emissions, and deploying carbon dioxide removal (CDR) methods to counterbalance residual GHG emissions. 

Illustrative Mitigation Pathways (IMPs) show different combinations of sectoral mitigation strategies consistent with 

a given warming level. (high confidence) (Figure SPM.5) {3.2, 3.3, 3.4, 6.4, 6.6}."). 
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