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Integrating impacts in mitigation pathways analysis reinforces need for ambitious climate action
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“within country” heterogeneity, pointing to the likelihood of high losses in gross regional product also in more : « Optimal temperatures from cost-benefit analysis are strongly determined by highly uncertain damage functions which : IMore ambitious mitigation decreases inequality between countries
_ ) ) : P P y gly y nighly g :
moderate warming scenarios and in developed areas. : typically do not include large-scale, irreversible disruptions or tipping points. -
: * Cost-effective mitigation pathways hedge against such effects through a given temperature guardrail but ignore any
0 : damages occurring below this guardrail. SSP 2. Middle of the Road * Income convergence between countries in the 215 century will be
:  Both approaches can be reconciled in a least-total cost approach. slowed by impacts of climate change falling primarily on the
2070 s ~2.29% : e Combining guardrail and damages leads to more ambitious near-term mitigation action driven by higher carbon prices. . Baseline = o poorest countries.
5 : e The gap between 2030 emissions projected under the currently pledged nationally determined contributions and the RCP 6.0 - 75 e Uncertainty about the magnitude of climate impacts and
g . optimal pathway in a least-total cost framework is two thirds larger than when damages are not accounted for. ' 50 socioeconomic development drives heterogeneous results on the
& 7 f .  Long-term carbon prices increase more gradually as less mitigation is needed in later periods to stay below the guardrail. RCP 4.5- e effect of climate on future inequality.
9 o g — 25% > : RCP 3.4 - e |f the economic damages from climate change are in line with the
! ' 2 5% . . . highest estimates, then warming would reverse gains in declining
Y Py : : RCP 2.6 ! _
O g‘UJ loss : b 500, SSP2 only b SSP2 only : : I . inequality over the past few decades. Instead, there would be a
S oo ; e S R R i rise in inequality between countries in the course of the 21st
=2 < : oot > : = O 0 8 B = " century.
20 - : - O o il sl ' . : : :
) : g Eﬂﬂ- : s U T T T s O e A statistical analysis allows to identify robust results across a large
EmEmE— ‘g % 300 v . um QJ Q QJ QJ " - range of uncertainties. In particular, emission pathways compatible
Pe'}?gr?]t%%i;?ﬁgge 14 12 10 8 6 4 - 0 2 : B 3 , B a8 g oo™ with the 2° C target from the Paris Agreement (RCP 2.6) would
Distribution of gross regional product - ™ E : limit the increase in inequality, and display the lowest inequality
IZOOSSSS dui to Cllmatfe change in the EU Iln : ?““ - . Damage estimates levels (see figure). This does not occur in scenarios combining low
70. Full range of uncertainty: Results . 8 [=] . : : : et e :
Gross regional product losses due to climate change in the EU in 2070 in SSP1- ool 9 different combinations of - o 5107 » o : : : : : .. climate damage levels with regressively distributed mitigation
. . L b : Y 100 3 : % of scenarios in which a given RCP is the emission costs
RCP2.6 (left) and SSP5-RCP8.5 (right). Impacts implemented jointly: agriculture, SSP1,2,3,5 and RCP2.6,4.5,6.0,8.5, ° 2 . ih th the | L ity | (T t ot al :
fishery, foresl'try’ E‘Zasuuc;ulreband translpogtation_(E;ggg‘égiévﬁl rise ﬂto oding) ‘climate” and “model uncertainty”. Note : o ggzo\;\/ay with the lowest inequality fevel (Taconet et al. * This suggests that climate change mitigation is key to limiting
energy supply an eémand, Iabour supply. source. projec thit the 202 average‘value hides losses . 0 o = o e = i v —— e o o 3 E future |nequa||ty, pro\“ded that mltlgatlon costs do not fa” too
>5% for 25/0. of EU regions. Source: H2020 : 5 heavily on the poorest countries.
COACCH project E B Least Total Cost (LTC) [ Cost Effectiveness Analysis (CEA) NDCs SChUIteS et al. (2020) E

References:

Gazzotti, P., Emmerling, J., Marangoni, G., Castelletti, A., van der Wijst, KI., Hof, A., Tavoni, M. (2021): Persistent inequality in gconomically optimal climate policies. Fgrthcoming in I\.szlture Communications. é . ; . The project ENGAGE was funded in the framework of the r e The project CHIPS is part of AXIS, an ERA-NET initiated by JPI Climate, and funded by The projects COACCH and NAVIGATE have received funding from the
Kélkuhl, M. & Wengz, L. (2020):.The impact of cllmat?.condltlons on ecor.10.m|c production. Evidence from a glo{oal panel of reglons..JEEM.103, 102360. D.O.I: https://d0|..org/10.1016/|.|e§m.2020.102360 _ - . o - A AXIS FORMAS (SE), DLR/BMBF (DE, Grant No. 01LS1904A-B), AEI (ES) and ANR (FR) with co- European Union’s Horizon 2020 research and innovation programme under
Piontek, F., Drouet, L., Emmerling, J., Kompas, T., Méjean, A., Otto, C., Rising, J., Soergel, B., Taconet, N., Tavoni, M. (2021): From biophysical to economic impacts of climate change: an integrated perspective. Forthcoming in Nature Climate Change. é?r?giznschaft Leibniz Competition (SAW-2016-PIK). / _ ! _’ ! rant agreements 776479 (COACCH) and 821124 (NAVIGATE)

Schultes, A., Piontek, F., Soergel, B., Rogelj, J., Baumstark, L., Kriegler, E., Edenhofer, O., Luderer, G.: Economic damages from on-going climate change imply deeper near-term emission cuts. Under review. Available at https://mpra.ub.uni-muenchen.de/103655/1/MPRA_paper 103655.pdf funding by the European Union (Grant No. 776608). g g ’

Taconet, N., Méjean, A. & Guivarch, C. (2020): Influence of climate change impacts and mitigation costs on inequality between countries. Climatic Change 160, 15-34. https://doi.org/10.1007/s10584-019-02637-w
van der Wijst, KI., Hof, A.F. & van Vuuren, D.P. (2021): On the optimality of 2° C targets and a decomposition of uncertainty. Nat Commun 12, 2575. https://doi.org/10.1038/s41467-021-22826-5



https://doi.org/10.1016/j.jeem.2020.102360
https://mpra.ub.uni-muenchen.de/103655/1/MPRA_paper_103655.pdf
https://doi.org/10.1007/s10584-019-02637-w
https://doi.org/10.1038/s41467-021-22826-5

	Slide Number 1

