& S P9 PBL Netherlands Environmental
Z@f Assessment Agency

Heleen van Soest!, Lara Aleluia Reis?, Laurent Drouet?, Detlef van Vuureni3, Michel den Elzen!, Massimo Tavoni*

1. PBL Netherlands Environmental Assessment Agency, The Hague, The Netherlands 3. Copernicus Institute of Sustainable Development, Utrecht University, Utrecht, The Netherlands
2. Centro Euro-Mediterraneo sui Cambiamenti Climatici and Fondazione Eni Enrico Mattei, Milano, Italy 4. Politecnico di Milano, Milano, Italy
. Greenhouse gas emissions Peak years
Introduction
¢ Success Paris Agreement depends on implementation of the World [6 models] | e P World [5 models]
Intended Nationally Determined Contributions (INDCs) at the SouthKorea[3models]| =g T South Korea [2 models]
nat|0na| Ievel- Brazil [3 models]{ | ._ Brazil [2 models]; Scenario
¢+ We assess emission trajectories and the energy system transition of india [5 models]. | —— India [4 models] ‘?ﬁ@‘é‘&so
11 major economies projected by integrated assessment models hine 16 mocils|. E China 15 modelsH_T e Pr
(IAMs) for baseline and cost-optimal 450 ppm CO,eq mitigation s ol F N
scenarios, and compare the results with the INDCs. ’ —w y |
* . . . . . . Canada [3 models] — Canada [2 models];
** We present various policy relevant indicators, adding more national
detail to the literature describing global model scenarios. Mexico [2 modelsl - Sowria Mexico [T modelsl |
Japan [4 models] — — ﬁ)\|p[t)igal 450 Japan [3 models]
Russia [4 models]; E— -r_1| ?aggégilti%tggliﬁi INDC Russia [3 models];
EU [6 models] |—| = R-/Iecl)rdgeeltmth—QOth percentile EU [5 models]-
3
USA [6 models]; |——1I. USA [5 models];
. . . S0 40 20 0 20 40 60 80 100 120 140 160 180 1980 1990 2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
MILES project: Modelling and Informing
| = .. S trat . Fig. 1: Kyoto gas emissions in 2030 (relative to 2010) for Baseline and Fig. 3: Peak years of Kyoto gas emissions projected by models (10", 50t
OW-EMISSIOon rategies Optimal 450 ppm CO,eq scenarios (10™, 50", 90" percentiles), and INDCs 90" percentiles) and for INDCs (triangles)
** |AM scenarios from AMPERE, LIMITS, EMF27, and MILES projects: C b b d t Sh I b
*“* Scenarios: Baseline and cost-optimal 450 ppm CO,eq (~2°C) aroon obu ge S alre 1o0w-caroon energy
” :/IEOI\jIel\IIS[.) DNZZ\}V-II-:I'((:SISAM’ GEM-E3’ IMAG E’ MESSAG E’ POLES’ South Korea [5 models]; H- 51 6% World [11 models]; —-[—|=
, an .
cazil 15 models]] TS . cenario outh Korea [7 models]{ — |
“* Model results compared with INDCs (Den Elzen et al., 2016, prealbmodeRl T 92 = pimal a5 o | e
Emmerling et al., 2016). Three types of INDC ranges: incia 7 modelsl) SRR aR S, T modest —
¢ Range in reduction targets as defined in the INDCs (Russia, USA) China 8 models]{ I — ’ incia {10 modets —
¢ Range unconditional and conditional reduction targets (Mexico) Tukey Bmodels)] I g China [11 models]| 1 210 . 10th-90th percentile range
¢ Range resulting from various model studies (China, India) anada s modersl] Turkey [5 models]| [
anada [5 models — 91.3% |
Mexico [3 models]; I- 88 5% sanaca (B modesl rézng??ﬂe%o
J & models]. —] Mexico [5 models]; ——‘ I |
i g ks Japan [9 models]; —_‘ |
Russia [6 models] I——I_85I-2°/o
. Russia [9 models]; “
Conclusions cotomoces I — coto o] I s
o i — o
«* The na.tlonal carbon budgets (2010. | 2190) showele on average a 79% USA [8 models]| I USATH mote|
reduction between baseline and mitigation scenario; largest G 560 — 1000 1500 ! an il i n
reductions projected for Brazil, Canada, and Turkey S e "
. . ol ’ e Fig. 2: Regional carbon budgets (Gt CO,) between 2010 and 2100 for Fig. 4: Share of low-carbon energy sources (all except fossil fuels without CCS) in
** In general, the INDCs are insufficient to reach the mitigation level of , . . " h h . . . " " " . .
. o . Baseline and Optimal 450 ppm CO,eq scenarios (10", 50", 90" percentiles) primary energy supply in 2030 (10%", 50", 90" percentiles; blue line: 2010)
the optimal 2°C scenarios.
** However, the INDCs of Brazil, Canada, the EU, Mexico (conditional
INDC), South Korea, and the USA are projected to be relatively close
to optimal 2°C pathways. e Den Elzen M, et al. (2016) Contribution of the G20 economies to the global impact of Heleen van Soest: heleen.vansoest@pbl.nl
< Shares of low-carbon primary energy reach over 50% in 2050 in the the Paris agreement climate proposals. Climatic Change:1-11. Department of Climate, Air and Energy
optimal 2°C scenario. e Emmerling J, et al. (2016) The WITCH 2016 Model: Documentation and Implementation PBL Netherlands Environmental Assessment Agency
of the Shared Socioeconomic Pathways, FEEM Nota di Lavoro 42.2016. FEEM, Venice. P.0. Box 30314 | 2500 GH The Hague | The Netherlands




