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Abstract 

 

The literature on current policy scenarios has become increasingly robust in recent years, with a 

growing consensus that the central estimate of 21st century warming is now likely below 3C. 

This reflects progress on both clean energy technologies and climate policies that has reduced 

the plausibility of high-emissions pathways, as well as a recognition that the higher end of 

emissions scenarios was never intended to represent the most likely no policy baseline 

outcome. However, it is difficult to fully preclude warming of 4C or more under a current policy 

world if there are continued positive emissions after 2100 or if carbon cycle feedbacks and 

climate sensitivity are on the high end of current estimates in the literature. Current policy 

scenarios are a useful benchmark for assessing climate impacts and the effects of further 

mitigation, but should not be seen as either a ceiling or a floor on future warming outcomes. 

 

A convergence of current policy projections 

 

Over the past decade the climate science community has taken important steps in reducing the 

envelope of uncertainty in future warming projections (Lehner et al., 2023; Gillett 2024). This 

has primarily occurred through two means: a reduction in the likely range of climate sensitivity 

through the synthesis of multiple lines of evidence (Sherwood et al,. 2020), and a reassessment 

of plausible future emissions scenarios in light of falling clean energy cost and strengthening 

climate policies (Hausfather and Peters 2020). 

 

There has been a particular push to better understand “current policy” scenarios: what levels of 

emissions and warming are implied by policies in place today and future technological 

developments in the absence of additional climate policy. Current policy scenarios provide a 

useful counterfactual peg for a world where no additional action is taken, and are envisioned to 

play a major role in the upcoming emissions scenarios underlying the CMIP7 modeling cycle 

and the IPCC 7th Assessment Report (ScenarioMIP 2024; Meinshausen et al., 2024).  

 

Defining current policy is decidedly challenging, as it requires both an assessment of the 

impacts of frozen policy for the remainder of the century and is subject to large uncertainties in 

future changes in cost and availability of different energy resources. Despite this, there have 

been a proliferation of estimates in the literature in recent years showing broadly consistent 

results. Figure 1 shows a review of the range of current policy scenarios published over the past 

5 years – along with similar scenarios for the achievement of 2030 NDCs, national net-zero 

commitments, and other constrained estimates of future emissions. 



 

 
Figure 1. Recent estimates of 2100 warming outcomes for current policy (red), 2030 NDC (orange), and 

net-zero commitments (blue) relative to a 1850-1900 preindustrial baseline period. Central estimates, 

emissions pathway uncertainties (when available), and climate system uncertainties are all shown. 

Constrained estimates that apply some constraint (political, economic, energy system, etc.) to future 

emissions but do not clearly fall into the other categories are shown in gray. 

 

These suggest a median estimate of future warming under current policies of 2.7C in 2100 (with 

a 5th-95th percentile range of central estimates spanning 2.3C to 3C). Adding in emissions 

uncertainties and climate system uncertainties gives a much wider range of 1.9C (5th-95th 

percentile range of lower bound estimates from 1.5C to 2.2C) at the low end to 3.7C (3.2C to 

4.4C) at the high end. Current policies represent something of a moving target, which 

complicates the interpretation of a review of recent literature; those studies from 2021 may lag 

behind the policy and technology environment of 2024, for example. 

 

The push to examine the range of outcomes consistent with current policy (and a rapidly 

growing literature on the topic) allows us to better constrain the upper bound of plausible 

scenarios today. In particular, the range of current policy scenarios in the literature largely 

preclude emissions pathways in high-end scenarios like RCP8.5 (Riahi et al., 2011), SSP3-7.0, 



or SSP5-8.5 (Riahi et al., 2017) in the absence of an active reversal of current policy and 

current technology trends. 

 

The median range of warming outcomes across current policy scenarios and commitments 

summarized in Figure 1 (e.g. 2030 NDCs and net-zero commitments) is approximately half that 

of the full range of assessed warming in the recent IPCC AR6 (Hausfather and Moore 2022; 

Gillett 2024), as shown in Figure 2. The reduction in warming range is particularly pronounced 

on the high end, though there is also some reduction on the low end reflecting the fact that even 

ambitious net-zero commitments result in emissions well above SSP1-1.9 scenarios that limit 

warming to 1.5C with low overshoot (Rogelj et al., 2018; Meinshausen et al., 2022). 

 

 
Figure 2. Comparison of the full range of assessed warming projections in the recent IPCC 6th 

Assessment Report (5th percentile of SSP1-1.9 to 95th percentile of SSP5-8.5) to a range defined by the 

median of the upper, central, and lower estimates of current policy and commitments outcomes in the 

literature reviewed in Figure 1. Observed annual global mean surface temperatures from WMO 2023 are 

shown in black. Adapted from Figure 1 in Hausfather and Moore 2022. 

 

Estimates of future emissions under current policies tend to most closely match or fall slightly 

below those of the middle-of-the-road SSP2-4.5 scenario (Srikrishnan et al., 2022; Venmans 

and Carr 2023). Figure 3 shows a range emissions across current policy scenarios compared to 

the SSPs featured in the AR6. 

 



 
Figure 3. Annual CO2 emission projections relative to 2021 levels in current policy scenarios 

(Venmans and Carr 2023) and SSPs highlighted in the IPCC AR6 (Riahi et al., 2017). Adapted 

from Figure 1 in Venmans and Carr 2023. 

 

A move away from high-end emissions scenarios 

 

This move away from high-end emissions scenarios in the literature reflects a broader 

recognition that the world is undergoing an energy transition away from a future of continuing 

fossil fuel expansion (IEA 2023). 15 years ago many researchers argued that “business as 

usual” would likely lead to a world 4ºC or 5ºC above pre-industrial levels by 2100 (Sokolov et al., 

2009). Today the world is in a very different place; growth in CO2 emissions slowed notably 

over the past decade (Friedlingstein et al., 2023), and emissions are projected to plateau in 

coming years under current policies and commitments (IEA 2023). Global investments in clean 

energy topped 1.8 trillion in 2023, nearly double the level of global investments in fossil fuels 

(IEA 2023).  

 

High emissions scenarios assume a 21st century dominated by coal; however, global coal 

usage has been relatively flat since 2013, and is forecast to decline over the remainder of the 

century (IEA 2023). There are also likely fundamental resource limits to the degree of coal 

expansion seen in RCP8.5 and SSP5-8.5 (Ritchie and Dowlatabadi 2017), as well as overly 

optimistic assumptions of future economic growth (Burgess et al., 2023).  

 



The reduced plausibility of high-end emissions scenarios has been widely recognized in recent 

years. The recent IPCC AR6 WG3 report (Riahi et al., 2022) noted that “high-end scenarios 

have become considerably less likely since AR5 but cannot be ruled out.” They also clarified 

that these do not represent current policy scenarios, but rather a world that actively reverses 

past progress, pointing out that “RCP8.5 and SSP5-8.5 do not represent a typical ‘business-as-

usual’ projection but are only useful as high end, high-risk scenarios.” 

 

The reassessment of probable emissions outcomes in recent years has sparked a debate about 

the extent to which this was driven by climate policy and technological development. There is a 

tendency to assume in hindsight that past high emissions scenarios were clearly unrealistic at 

the time. However, there was a commonly held view in the late 2000s and early 2010s that the 

world was heading to around 4C warming by 2100 under current policy scenarios (Sokolov et al 

2009). Research at the time criticized assumptions of “spontaneous” decarbonization in 

baseline emissions scenarios as “optimistic at best and unachievable at worst” (Pielke et al., 

2008).  

 

At the same time, it is clear that the highest end of emissions scenarios found in the literature 

(e.g. RCP8.5 and SSP5-8.5) were misinterpreted by much of the community as ‘business-as-

usual’ when they were never intended to reflect the median no-policy baseline scenario 

(Hausfather and Peters 2020). For example, RCP8.5 was designed to reflect the 90th percentile 

of baseline scenarios in the literature (van Vuuren et al., 2011), with outcomes consistent with 

RCP6.0 deemed approximately equally likely in the absence of climate policy interventions. The 

median baseline scenario at the time resulted in closer to 7 w/m^2 forcing (and ~4C median 

warming) rather than the ~4.5C warming found in RCP8.5 and 4.7C warming in SSP5-8.5. Prior 

to the 2015 Paris Agreement, more modest baseline warming estimates were published by both 

the IEA (3.5C) and Climate Action Tracker (3.6C) (IEA 2023; CAT 2023). 

 

Ultimately, the degree to which the improvement in probable 21st century emissions outcomes 

was due to progress in driving down the costs of clean energy and climate policy interventions 

vs. implausible assumptions of high future emissions is to a large degree unknowable given its 

dependence on counterfactual assumptions. It is hard to rule out the possibility that the 21st 

century could have ended up dominated by coal – as seemed much more plausible from the 

vantage point of the mid-2000s – even if it is clearly quite unlikely today.  

 

Challenges remain in constraining high-end warming outcomes 

 

While the community has narrowed the range of plausible future emissions scenarios, 

constraining the range of future climate outcomes has proven more challenging. Despite a 

narrowing of the range of climate sensitivity in recent years (Sherwood et al 2020), it remains 

difficult to fully rule out warming of 4C or above under current policy emissions scenarios (Riahi 

et al., 2022; Rogelj et al., 2023). Carbon cycle feedback uncertainties also play a role here, 

making it possible to have higher forcings under lower emissions scenarios (Hausfather and 

Betts 2020). For example, under the high end of carbon cycle feedback estimates in the 

https://journals.ametsoc.org/view/journals/clim/22/19/2009jcli2863.1.xml
https://journals.ametsoc.org/view/journals/clim/22/19/2009jcli2863.1.xml


literature, RCP4.5 emissions count result in atmospheric CO2 concentrations consistent with 

RCP6.0 (Ibid). 

 

Current policy scenarios through 2100 are also not a complete constraint on the level of future 

emissions and atmospheric concentrations. The world does not end in 2100, even though our 

model runs generally do, and continued emissions at a current policy level post-2100 would 

result in higher forcing levels in the following century (Sarofim et al., 2024). Similarly, it is 

possible to imagine a SSP3-style world of regional conflicts and isolationism that prioritizes and 

subsidizes domestic fossil fuel resources and rolls back some of the climate policies that we 

have in place today (Riahi et al., 2017; Hausfather and Richie 2019). 

 

However, it is important to note that the past two decades have seen a continued strengthening 

of climate policy and more rapid than expected technological advances (IEA 2023). These make 

future emissions scenarios below current policies a considerably likelier outcome than frozen 

policies for the remainder of the 21st century, even if a strengthening of current policies remains 

far from assured. That being said, there is considerably skepticism among IPCC authors that 

even the central estimate of current policy outcomes will be achieved, with 58% of those 

recently surveyed expecting at least a 50% chance of reaching or exceeding 3 °C by or before 

2100 (Wynes et al., 2024). 

 

There remains a huge amount of work to do to achieve the Paris Agreement goal of limiting 

warming to well-below 2C this century. While the move away from high-end emissions 

scenarios is promising, the longer the world delays in transitioning from current policies toward 

deep emissions mitigation, the greater the risks become of overshooting our temperature goals 

and locking in the impacts of a much warmer world or having to rely on an ever-increasing 

amount of costly negative emissions to bring global temperatures back down. 

 

Data availability 

 

The underlying data from the literature reviewed and plotted in the figures is available here: 

https://doi.org/10.5281/zenodo.13910270  

 

References 

 

Burgess, M. G., Langendorf, R. E., Moyer, J. D., Dancer, A., Hughes, B. B., & Tilman, D. (2023). 

Multidecadal dynamics project slow 21st-century economic growth and income convergence. 

Communications Earth & Environment, 4(1), 220. https://doi.org/10.1038/s43247-023-00874-7 

 

Climate Action Tracker (CAT). (2023). 2100 Warming Projections. Available: 

https://climateactiontracker.org/global/temperatures/ 

 

Climate Resource (CR). (2021). COP26 Briefing paper: Updated warming projections for NDCs, 

long-term targets and the methane pledge. Making sense of 1.8°C, 1.9°C and 2.7°C. Available: 

https://data.climateresource.com.au/ndc/20211109-ClimateResource-1-9C_to2-7C.pdf       

https://doi.org/10.5281/zenodo.13910270
https://climateactiontracker.org/global/temperatures/
https://data.climateresource.com.au/ndc/20211109-ClimateResource-1-9C_to2-7C.pdf


 

Friedlingstein, P., O’Sullivan, M., Jones, M. W., Andrew, R. M., Bakker, D. C. E., Hauck, J., 

Landschützer, P., le Quéré, C., Luijkx, I. T., Peters, G. P., Peters, W., Pongratz, J., 

Schwingshackl, C., Sitch, S., Canadell, J. G., Ciais, P., Jackson, R. B., Alin, S. R., Anthoni, P., 

… Zheng, B. (2023). Global Carbon Budget 2023. Earth Syst. Sci. Data, 15(12), 5301–5369. 

https://doi.org/10.5194/essd-15-5301-2023           

 

Gillett, N.P. (2024). Halving of the uncertainty in projected warming over the past decade. npj 

Clim Atmos Sci 7, 146. https://doi.org/10.1038/s41612-024-00693-3              

 

Hausfather, Z., & Betts, R. (2020). Analysis: How ‘carbon-cycle feedbacks’ could make global 

warming worse. Carbon Brief. Available: https://www.carbonbrief.org/analysis-how-carbon-

cycle-feedbacks-could-make-global-warming-worse/ 

 

Hausfather, Z., & Moore, F. (2022). Net-zero commitments could limit warming to below 2 °C. 

Nature, 604, 247-248. https://doi.org/10.1038/d41586-022-00874-1      

 

Hausfather, Z., & Peters, G. P. (2020). Emissions – the ‘business as usual’ story is misleading. 

Nature, 577(7792). https://doi.org/10.1038/d41586-020-00177-3          

 

Hausfather, Z., & Richie, J. (2019). A 3C World Is Now “Business as Usual”. The Breakthrough 

Institute. Available: https://thebreakthrough.org/issues/energy/3c-world             

 

International Energy Agency (IEA). (2023). World Energy Outlook 2023. Available: 

https://www.iea.org/reports/world-energy-outlook-2023             

 

Lehner, F., Hawkins, E., Sutton, R., Pendergrass, A. G., & Moore, F. C. (2023). New Potential to 

Reduce Uncertainty in Regional Climate Projections by Combining Physical and Socio-

Economic Constraints. AGU Advances, 4(4), e2023AV000887. 

https://doi.org/https://doi.org/10.1029/2023AV000887            

 

Liu, P. R., & Raftery, A. E. (2021). Country-based rate of emissions reductions should increase 

by 80% beyond nationally determined contributions to meet the 2 °C target. Communications 

Earth & Environment, 2(1), 29.           

 

McKinsey. (2023). Global Energy Perspective 2023. Available: 

https://www.mckinsey.com/industries/oil-and-gas/our-insights/global-energy-perspective-2023      

 

Meinshausen, M., Lewis, J., McGlade, C., Guetschow, J., Nicholls, Z., Burdon, R., Cozzi, L., 

Hackmann, B. (2022). Realisation of Paris Agreement pledges may limit warming just below 

2°C. Nature.                          

 

Meinshausen, M., Schleussner, C.-F., Beyer, K., Bodeker, G., Boucher, O., Canadell, J. G., 

Daniel, J. S., Diongue-Niang, A., Driouech, F., Fischer, E., Forster, P., Grose, M., Hansen, G., 

https://doi.org/10.5194/essd-15-5301-2023
https://doi.org/10.1038/s41612-024-00693-3
https://www.carbonbrief.org/analysis-how-carbon-cycle-feedbacks-could-make-global-warming-worse/
https://www.carbonbrief.org/analysis-how-carbon-cycle-feedbacks-could-make-global-warming-worse/
https://doi.org/10.1038/d41586-022-00874-1
https://doi.org/10.1038/d41586-020-00177-3
https://thebreakthrough.org/issues/energy/3c-world
https://www.iea.org/reports/world-energy-outlook-2023
https://doi.org/https:/doi.org/10.1029/2023AV000887
https://www.mckinsey.com/industries/oil-and-gas/our-insights/global-energy-perspective-2023


Hausfather, Z., Ilyina, T., Kikstra, J. S., Kimutai, J., King, A. D., Lee, J.-Y., … Nicholls, Z. (2024). 

A perspective on the next generation of Earth system model scenarios: towards representative 

emission pathways (REPs). Geosci. Model Dev., 17(11), 4533–4559. 

https://doi.org/10.5194/gmd-17-4533-2024            

 

Moore, F. C., Lacasse, K., Mach, K. J., Shin, Y. A., Gross, L. J., & Beckage, B. (2022). 

Determinants of emissions pathways in the coupled climate–social system. Nature, 603(7899), 

103–111. https://doi.org/10.1038/s41586-022-04423-8         

 

Morris, J., Hone, D., Haigh, M., Sokolov, A., & Paltsev, S. (2022). Future energy: in search of a 

scenario reflecting current and future pressures and trends. Environmental Economics and 

Policy Studies. https://doi.org/10.1007/s10018-021-00339-1        

 

Network for Greening the Financial System (NGFS). (2021). NGFS Climate Scenarios for 

central banks and supervisors. Available: https://www.ngfs.net/ngfs-scenarios-portal/           

 

Ou, Y., Iyer, G., Clarke, L., Edmonds, J., Fawcett, A. A., Hultman, N., McFarland, J. R., Binsted, 

M., Cui, R., Fyson, C., Geiges, A., Gonzales-Zuñiga, S., Gidden, M. J., Höhne, N., Jeffery, L., 

Kuramochi, T., Lewis, J., Meinshausen, M., Nicholls, Z., … McJeon, H. (2021). Can updated 

climate pledges limit warming well below 2°C? Science, 374(6568), 693–695. 

https://doi.org/10.1126/science.abl8976          

 

Pielke Jr, R., Burgess, M. G., & Ritchie, J. (2022). Plausible 2005–2050 emissions scenarios 

project between 2 °C and 3 °C of warming by 2100. Environmental Research Letters, 17(2), 

24027. https://doi.org/10.1088/1748-9326/ac4ebf          

 

Pielke Jr, R., Wigley, T., & Green, C. (2008). Dangerous assumptions. Nature, 452(7187), 531–

532. https://doi.org/10.1038/452531a 

 

Rennert, K., Prest, B.C., Pizer, W.A., Newell, R.G., Anthoff, D., Kingdon, C., Rennels, L., 

Cooke, R., Raftery, A.E., Ševčíková, H., Errickson, F. (2021). The Social Cost of Carbon: 

Advances in Long-Term Probabilistic Projections of Population, GDP, Emissions, and Discount 

Rates. Resources for the Future. Available: https://media.rff.org/documents/WP_21-28_V2.pdf       

 

Riahi, K., R. Schaeffer, J. Arango, K. Calvin, C. Guivarch, T. Hasegawa, K. Jiang, E. Kriegler, R. 

Matthews, G.P. Peters, A. Rao, S. Robertson, A.M. Sebbit, J. Steinberger, M. Tavoni, D.P. van 

Vuuren. (2022). Mitigation pathways compatible with long-term goals. In IPCC, 2022: Climate 

Change 2022: Mitigation of Climate Change. Contribution of Working Group III to the Sixth 

Assessment Report of the Intergovernmental Panel on Climate Change [P.R. Shukla, J. Skea, 

R. Slade, A. Al Khourdajie, R. van Diemen, D. McCollum, M. Pathak, S. Some, P. Vyas, R. 

Fradera, M. Belkacemi, A. Hasija, G. Lisboa, S. Luz, J. Malley, (eds.)]. Cambridge University 

Press, Cambridge, UK and New York, NY, USA. doi: 10.1017/9781009157926.005        

 

https://doi.org/10.5194/gmd-17-4533-2024
https://doi.org/10.1038/s41586-022-04423-8
https://doi.org/10.1007/s10018-021-00339-1
https://www.ngfs.net/ngfs-scenarios-portal/
https://doi.org/10.1126/science.abl8976
https://doi.org/10.1088/1748-9326/ac4ebf
https://media.rff.org/documents/WP_21-28_V2.pdf


Riahi, K., Rao, S., Krey, V., Cho, C., Chirkov, V., Fischer, G., Kindermann, G., Nakicenovic, N., 

& Rafaj, P. (2011). RCP 8.5—A scenario of comparatively high greenhouse gas emissions. 

Climatic Change, 109(1), 33. https://doi.org/10.1007/s10584-011-0149-y           

 

Riahi, K., van Vuuren, D. P., Kriegler, E., Edmonds, J., O’Neill, B. C., Fujimori, S., Bauer, N., 

Calvin, K., Dellink, R., Fricko, O., Lutz, W., Popp, A., Cuaresma, J. C., KC, S., Leimbach, M., 

Jiang, L., Kram, T., Rao, S., Emmerling, J., … Tavoni, M. (2017). The Shared Socioeconomic 

Pathways and their energy, land use, and greenhouse gas emissions implications: An overview. 

Global Environmental Change, 42, 153–168. 

https://doi.org/https://doi.org/10.1016/j.gloenvcha.2016.05.009         

 

Ritchie, J., & Dowlatabadi, H. (2017). Why do climate change scenarios return to coal? Energy, 

140, 1276–1291. https://doi.org/https://doi.org/10.1016/j.energy.2017.08.083    

 

Rogelj, J., Popp, A., Calvin, K. v, Luderer, G., Emmerling, J., Gernaat, D., Fujimori, S., Strefler, 

J., Hasegawa, T., Marangoni, G., Krey, V., Kriegler, E., Riahi, K., van Vuuren, D. P., Doelman, 

J., Drouet, L., Edmonds, J., Fricko, O., Harmsen, M., … Tavoni, M. (2018). Scenarios towards 

limiting global mean temperature increase below 1.5 °C. Nature Climate Change, 8(4), 325–

332. https://doi.org/10.1038/s41558-018-0091-3       

 

Sarofim, M. C., Smith, C. J., Malek, P., McDuffie, E. E., Hartin, C. A., Lay, C. R., & McGrath, S. 

(2024). High radiative forcing climate scenario relevance analyzed with a ten-million-member 

ensemble. Nature Communications, 15(1), 8185. https://doi.org/10.1038/s41467-024-52437-9  

       

ScenarioMIP. (2024). The Scenario Model Intercomparison Project (ScenarioMIP) for CMIP7. 

Available: https://wcrp-cmip.org/wp-content/uploads/2024/04/24-04-15_ScenarioMIP-CMIP7-

proposal_final.pdf                       

 

Sognnaes, I., Gambhir, A., van de Ven, D.-J., Nikas, A., Anger-Kraavi, A., Bui, H., … Peters, G. 

P. (2021). A multi-model analysis of long-term emissions and warming implications of current 

mitigation efforts. Nature Climate Change, 11(12), 1055–1062. https://doi.org/10.1038/s41558-

021-01206-3         

 

Sokolov, A. P., Stone, P. H., Forest, C. E., Prinn, R., Sarofim, M. C., Webster, M., Paltsev, S., 

Schlosser, C. A., Kicklighter, D., Dutkiewicz, S., Reilly, J., Wang, C., Felzer, B., Melillo, J. M., & 

Jacoby, H. D. (2009). Probabilistic Forecast for Twenty-First-Century Climate Based on 

Uncertainties in Emissions (Without Policy) and Climate Parameters. Journal of Climate, 22(19), 

5175–5204. https://doi.org/https://doi.org/10.1175/2009JCLI2863.1      

 

Srikrishnan, V., Guan, Y., Tol, R.S.J. et al. (2022). Probabilistic projections of baseline twenty-

first century CO2 emissions using a simple calibrated integrated assessment model. Climatic 

Change 170, 37. https://doi.org/10.1007/s10584-021-03279-7 

 



United Nations Environment Programme (UNEP). (2023). Emissions Gap Report 2023. 

Available: https://www.unep.org/resources/emissions-gap-report-2023      

 

van de Ven, D.-J., Mittal, S., Gambhir, A., Lamboll, R. D., Doukas, H., Giarola, S., Hawkes, A., 

Koasidis, K., Köberle, A. C., McJeon, H., Perdana, S., Peters, G. P., Rogelj, J., Sognnaes, I., 

Vielle, M., & Nikas, A. (2023). A multimodel analysis of post-Glasgow climate targets and 

feasibility challenges. Nature Climate Change, 13(6), 570–578. https://doi.org/10.1038/s41558-

023-01661-0         

 

van Vuuren, D. P., Edmonds, J., Kainuma, M., Riahi, K., Thomson, A., Hibbard, K., Hurtt, G. C., 

Kram, T., Krey, V., Lamarque, J.-F., Masui, T., Meinshausen, M., Nakicenovic, N., Smith, S. J., 

& Rose, S. K. (2011). The representative concentration pathways: an overview. Climatic 

Change, 109(1), 5. https://doi.org/10.1007/s10584-011-0148-z 

 

Venmans, F., & Carr, B. (2024). Literature-informed likelihoods of future emissions and 

temperatures. Climate Risk Management, 44, 100605. 

https://doi.org/https://doi.org/10.1016/j.crm.2024.100605 

 

World Meteorological Organization (WMO). (2023). State of the Global Climate 2023. 

WMO-No. 1347. Available: https://library.wmo.int/records/item/68835-state-of-the-global-

climate-2023      

 

Wynes, S., Davis, S. J., Dickau, M., Ly, S., Maibach, E., Rogelj, J., Zickfeld, K., & Matthews, H. 

D. (2024). Perceptions of carbon dioxide emission reductions and future warming among 

climate experts. Communications Earth & Environment, 5(1), 498. 

https://doi.org/10.1038/s43247-024-01661-8 

 

https://doi.org/https:/doi.org/10.1016/j.crm.2024.100605
https://library.wmo.int/records/item/68835-state-of-the-global-climate-2023
https://library.wmo.int/records/item/68835-state-of-the-global-climate-2023

