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Executive summary



Interested scientists are currently invited to review the Second Order Draft of the Intergovernmental Panel on Climate Change (IPCC) Special Report on the 1.5°C target. The submission deadline for literature to be considered in this version of the Special Report was 1 November 2017. Assembled here are key findings from a number of papers that appeared in the latter half of 2017 and pertain to the land-use sector.



A continuing research agenda in 2018, relevant also to findings of the IPCC Special Report on Land/ Desertification/Food Security that will appear mid-year, is deeper inquiry into the synergies, trade-offs, and co-benefits associated with these three different areas of land-use mitigation effort. The review does not purport to be comprehensive, and does not discuss radical mitigation pathways outside of land use.



This literature review is intended to assist IPCC authors and external reviewers of the Second Order Draft (SOD) during the comment period, which ends on 25 February. The paper begins with a brief examination of the Sixth Assessment Review (AR6) context for the current IPCC Special Report, and then moves on to a review of newly-published and in-press work predating preparation of the Second Order Draft. Our intention is that compilation will help authors and reviewers incorporate new findings and insights into the SOD and the Summary for Policy Makers.



In conclusion this review argues that the Special Report should: continue deeper inquiry into the role that natural climate solutions can play in delivering early, enhanced mitigation outcomes; provide critical analysis of assumptions regarding the feasibility of mobilizing biomass for BioEnergy Carbon Capture and Storage (BECCS); and pay greater attention to both the burden-sharing and inter-generational dimensions of responding to climate risk. Most broadly, the IPCC should find ways to incorporate the greater variety of ‘non-overshoot’ mid-century scenarios that are now under development, and that will appear in the peer-reviewed literature in 2018, to inform scenario planning related to the long-term (1.5°C) goal. This emerging research strengthens arguments for much greater mitigation ambition in the thirty years to 2050, with the intention of using ecosystem-based climate solutions to fill a substantial portion of the existing ‘ambition gap’ in Paris pledges.



The paper looks at potentials to unlock more forestsector mitigation, achieved through ecosystem restoration, reforestation, afforestation, and ‘improved forest management’ defined in relation to appropriate social and ecological safeguards; and then outlines current research frontiers in two other key components of a Paris Agreementaligned Agriculture, Forestry and Other Land Uses (AFOLU) mitigation strategy with high co-benefits: agriculture/agroecology/food system change, and community/ indigenous control of land. Some of this ambition potential is not yet captured in the peer-reviewed literature, but is nonetheless responsive to the ‘Chairman’s Vision’ for the AR6, which is to include the full spectrum of climate risks faced by society.
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PART 1



Purpose and context Purpose



Context



The primary purpose of this paper is to review and comment on literature published or accepted for publication just prior to the cut-off date for consideration of the Second Order Draft (SOD) of the IPCC Special Report (SR) on the 1.5°C goal, to inform a community of climate researchers and practitioners who are current engaged with reviewing the SOD. Specifically, recent (2017) peer-reviewed literature relevant to climate mitigation responses in land-use sectors is considered here, supplemented by context from earlier papers. Later sections also consider potential literature gaps and what addressing those gaps could mean in terms of potential enhanced ambition.



Three nested concerns provide the context for this paper. Most broadly, this review pulls from the ‘Chairman’s Vision Paper’ regarding how products from the Sixth Assessment Review (AR6) should feed into the work of the United Nations Framework Convention on Climate Change (UNFCCC) (Chairman’s Vision Paper, March 2017). So the report focuses on current knowledge while a later section also “deliver[s] information that will illuminate pathways to further ambition”, and in the Discussion section, notes themes common to this new literature.



This literature review is not comprehensive. From a subject matter perspective, attention is confined to new literature that pertains to the land use sector (agriculture, forestry, and other land use – AFOLU), as well as those negative emission technology pathways with high land-use impacts. From a practical perspective, there is the inherent difficulty of tracking literature ahead of actual publication dates, and thus a more thorough review in 2018 would likely reveal many more pathway, sector, and region-specific analyses than are considered here. But several papers published in the latter half of 2017 deserve attention in relation to this Special Report topic, and so a qualitative synthesis of those research findings should be useful for SR authors and reviewers.



The AR6 cycle includes three Special Reports in addition to the full Sixth Assessment Report. The SR on the 1.5°C goal is most clearly aligned with the Facilitative Dialogue1, which aims to enhance global mitigation ambition, including through pledges submitted for 2020 and those leading up to the 2023 ‘Global Stocktake’. Noting this challenge, this literature review emphasizes actionable information to inform dialogue at the UNFCCC as it pertains to the land-use sector. Here too this review is guided by statements from the Chairman’s Vision Paper: AR6 does not focus solely on meeting the information needs for the implementation of the Paris Agreement, but adopts a comprehensive approach to meet the information needs relevant to implementing the broader global development agenda, such as synergies between adaptation and mitigation in the context of sustainable development, associated costs, co-benefits and risks, and climate action solutions in the context of pursuing the Sustainable Development Goals (SDGs). 1 
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Under UNFCCC Conference of Parties (COP) leadership from the Republic of Fiji, the Facilitative Dialogue was renamed the ‘Talanoa Dialogue’. In a decision from COP23: “[The Conference of Parties] welcomes with appreciation the design of the 2018 facilitative dialogue, to be known as the Talanoa dialogue….”
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PART 2



Key new literature



Part Two of this review groups relevant new literature into four major headings: a) updated consideration of non-overshoot pathways; b) elaboration of mitigation pathways more reliant on ecosystem-based negative emission technologies, often described as ‘natural climate solutions’, distinct from geoengineered solutions; c) refinement of assumptions pertaining to the sustainability of bioenergy supply when use of BECCS is deployed at scale; and d) the international and inter-generational equity implications of scenarios being considered as part of the 1.5°C SR.



A) Non-overshoot 1.5C pathways IPCC SR authors in 2017 were able to draw upon existing literature and modeling runs focused on limiting global warming to 2°C, as per the earlier long-term temperature-rise limit adopted by the UNFCCC; but during last year’s preparation of the SR First Order Draft the available peer-reviewed literature on adhering to the more-ambitious 1.5°C temperature rise was extremely limited. Here the focus is on three publications that appeared in 2017, each of which used different approaches to limiting warming to well below 2°C. Rockström et al (2017) proposed framing the decarbonization challenge in terms of a global decadal roadmap based on a “carbon law” of halving gross anthropogenic CO2 emissions every decade, bringing temperatures down to 1.5°C by 2100. Holz et al (2017) took seriously the ‘ratcheting’ opportunity provided for in the upcoming UNFCCC Global Stocktake to increase ambition across all nationally determined contributions (NDCs), and consequently to model pathways that keep to the 1.5°C temperature limit. Kuramochi et al (2017) used a sector-by-sector approach to defining necessary ambition, focusing on ten action-oriented



benchmarks. They imply the necessity of a 95% reduction in total emissions from the land-use sector globally between 2010 and 2030 as a measure of this sector’s appropriate contribution to ambition in limiting warming to 1.5°C. All three papers acknowledge the necessity of removing carbon from the atmosphere in order to limit global warming this century (see also Minx et al 2017). Rockström et al (2017) combine a perdecade halving of gross emissions with aggressive carbon removal efforts, including substantial reliance on BECCS. Holz et al (2017) assert that even a very strong effort in the land-use sector will still require a dramatic uptick in mitigation ambition, particularly from wealthier countries, in the 2020 decade. Mitigation effort is thus distinguished from ‘carbon dioxide removal’ (CDR). Kuramochi et al (2017) also make clear their assumption regarding near-term land-use emissions: net deforestation by 2025 must be zero. Some authors go even further to suggest that the term ‘carbon dioxide removal’ should only refer to the management of overshoot. Here however I use the term ‘carbon dioxide removal’ more generally in the land-use context to encompass all strategies that enhance mitigation, and limit the term ‘negative emissions’ for use in the ‘noovershoot’ context of limiting warming to 1.5°C. The differences between the papers in how they frame and delimit the removal of carbon dioxide from the atmosphere as a contribution to achieving 1.5°C pathways are instructive. Holz et al (2017), following the work of Anderson and Peters (2016), argue that the mitigation agenda should proceed on the premise that engineered CDR technologies will not work at scale, thus warranting a ‘precautionary approach’ to the use of negative emission technologies. In their discussion, the authors note that 1.5°C pathways can be achieved while placing constraints on the use of ‘negative emissions’ – but doing so, they note pointedly, would require societies to “investigate rates of CO2 reductions well outside of what is currently deemed plausible” in existing IAMs. 5
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Kuramochi et al (2017) do not invoke the precautionary principle, instead stating that “negative CO2 emissions will unfortunately be necessary at scale from mid-century to limit warming to 2°C, and even more so for 1.5°C”, and arguing that BECCS is a “cost-effective mid- to long-term option” for limiting warming. The authors expect that negative emission technologies such as BECCS would need to extract more than 500 GtC02 from the atmosphere up to 2100. Without citing specific volumes of necessary removals, Rockström et al (2017) refer to “immediately instigated, scalable carbon removal [efforts] and efforts to ramp down land-use CO2 emissions” as crucial for achieving 1.5°C pathways. Both countenance greater reliance on BECCS than Holz et al . (2017). Ratcheting ambition To illuminate some of the tradeoffs between increasing reliance on the land-use sector for removals and early action across sectors, Holz et al (2017) start by noting the level of mitigation ambition found in current NDCs, and then investigate two levels of increased performance related to CDR. They then apply these increasingly stringent applications of ‘ratchet success’ to all sectors, including land. They conclude that if only a minimum ratchet is seen in the coming decade, then demand for carbon dioxide removal is higher than the mean of CDR required in scenarios considered in AR5 (883 GtCO2 e by century’s end). Once again this clarifies a value seen across the literature: mitigation actions in the land-use sector will help, particularly if pursued immediately, but these actions do not in any way excuse or offset the need for drastic emission reductions in other sectors. Kuramochi et al (2017) make this explicit in two ways: first, “if a sector does less, in particular the energy, industry and transport sectors, it would leave a highemissions legacy for many decades”. Second, they reject trade-offs between land use action and the pace of fossil fuel CO2 emission reductions. Instead, land use action provides “essential protection of the natural storage reservoirs of carbon...” – this is one reason the paper frontloads ambition in the land-use sector with a 95% reduction by 2030. In its 2017 Emissions Gap Report, the United Nations Environment Programme (UNEP) states plainly that “carbon dioxide removal is concerned with the management of overshoot, even in the event that all mitigation options are pursued.” Finally, Smith et al (2015) note that “there is no negative emission technology [NET] (or combination of NETs) currently available that could be implemented to meet the 50% of natural forests…The implications still remain severe if only a quarter of natural or agricultural land is taken for biomass plantations. Agricultural calorie production on cropland would be reduced by 43-73% when converting the most suitable 10-25% of cropland for the purpose of tCDR. In view of a world inhabited by a least nine billion people in 2050, it is unlikely that such deficits could be overcome by sheer management intensification or improvement.” A number of papers surveyed had further concerns regarding how BECCS is presented – particularly when presenting measures of gross or net sequestration from BECCS, and the generous incorporation of annual per-ha yield gains to ‘free up’ land for BECCS. Holz et al (2017) noted the importance of explicitly considering storage loss in any mitigation scenario that relies heavily on negative emissions, “since reporting only net values obscures the true scale of CDR deployment.” Searchinger (2017) comments that “to avoid converting more cropland by 2050, yield gains would have to exceed current and historical rates of growth even without expansion of biofuels” (italics added). “Bioenergy demand “makes it less likely that the world could meet expanding food demand without large cropland expansion” – with negative consequences for biodiversity and a likely increase in social tensions. Kurz et al (2016) reviewed three national studies (from Annex I countries) in suggesting alternative path-ways for sequestering forest carbon while meeting climate mitigation goals through improved forest management. With respect to potential forest sector contributions, “Relative to the baseline management of harvested wood products (HWPs), a small shift from pulp and paper products towards increased production of long-lived wood products yielded cumulative mitigation benefits by 2050 of 435
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MtCO2 e.” On the contrary, “shifting HWP use toward bioenergy increased overall emissions.” Management improvements in natural forests and tree plantations are counted as two separate pathways by Griscom et al (2017). The two pathways suggest globally-significant mitigation opportunities, but uncertainty values associated with these two pathways remain high.



theoretical conditions include “surplus agricultural land, high energy crop yields, and the prior or simultaneous elimination of all fossil fuel emissions... the time for energy policy to seriously consider BECCS will be if and when these basic conditions come true.”



Common to almost all papers reviewed regarding the challenge of implementing BECCS at scale is deep concern regarding both total land requirements and the speed at which this technology must be scaled up to contribute meaningfully to reversing temperature overshoot by 2050. Using modeling results available to them in 2015, Smith et al (2015) showed that “median BECCS deployment of around 3.3 GtC/yr is observed for [IPCC] scenarios consistent with the 
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