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Global emissions are set to increase in 2018 - again G

Global energy-related CO, emissions
GtCO, 35

= CO, emissions
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Despite need for early emission reduction, the world is not moving towards the Paris goals but rather away
from them
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a) Observed global temperature change and modeled
responses to stylized anthropogenic emission and forcing pathways

Global warming relative to 1850-1900 (°C)
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1t w [1Global CO2 emissions reach net zero in 2055 while net
. | [ non-CO: radiative forcing is reduced after 2030 (grey inb, c & d)
I

|—> [[] Faster CO2 reductions (blue in b & ¢) result in a higher
probability of limiting warming to 1.5°C

[INo reduction of net non-CO: radiative forcing (purple in d)
results in a lower probability of limiting warming to 1.5°C
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SR15- Special report on 1.5 deg warming - IPCC

b) Stylized net global CO2 emission pathways
Billion tonnes CO2 per year (GtCO2/yr)
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Breakdown of contributions to global net CO2 emissions in four illustrative model pathways

[ ] Fossil fuel and industry @ AFOLU BECCS
—— | I S I r a I I V e Billion tonnes OO0, peryear (GtCO=/yr) Billion tonnes OO, per year (GECOz/yr) Billion tonnes CO, per year (GRC0:/yr) Billion tonnes CO, per year (GRCO2/yr)
40 P1 40 P2 40 40

P3 P4
20 20 20 20
pathways | | | |
20 20 20 20
2020 2060 2100 2020 2060 2100 2020 2060 2100 2020 2060 2100
P1: A scenaricin which social, P2: Ascenario with a broad focus on P3: A middle-of-the-road scenarioin Pd: Aresource and energy-intensive |
| business, and technological sustainability incleding energy which societal as well as technological seenario in which economic growth and
Global total net CO2 emissions | ol | ey bndesipn, | gl | clotinlebioiersd
standards rise, especially in the global international cooperation, as well as mainly achieved by changing the wayin lifestyles, including high demand for
Bilon tonnes of CO,/yr | Srhbimimioe | kit | || i) |
50 i energy zupply. Afforestation iz the only technology innovation, and ! reductions in demand. mainly achieved through technological |
{ CDR option considered; neither fossil well-managad land systems with means, making strong use of COR |
fuels with CC5 mor BECCS are used. limited societal acceptability for BECCS. ' through the deployment of BECCS.
40 In pathways limiting global warming to 1.5°C Globalindicators P1 P2 L P3 P4 | Interquartile range
Wlth no or limited ovel'shoot as We” asin Pathway classification No or low overshoat No or low overshoat Mo or low overshoot High overshoot Noorh.)wovershoot
pathways with a high overshoot, CO2 emissions . e hongein 2030 (forelto 2010) o - = : e
in 2050 (% rel to 2010) 53 95 a1 a7 (-104,91)
30 are reduced to net zero globally around 2050. Nyoto-GHIG emfssions” in 2020 (%rel to 2010) = E s s 2 (55,38)
L. in 2050 (% rel to 2010) a2 ' 89 a8 80 (-93.-81)
Final energy demand** in 2030 (% rel to 2010) -15 -5 7 g (-12,7)
20 L.im 2050 {% rel to 2010) 32 2 2 a4 (-11,22)
Renewable share in electricity in 2030 (%) B0 58 48 25 (47,85)
L in 2050 (%) T 81 | &3 70 (69, 87)
Primary energy from coal in 2030 (% rel to 2010) -T8 | -61 75 -39 | (-T8,-33)
” Four illustrative model pathways in200 (el to 2010) = i s = res. 74
from ofl in 2030 {% rel to 2010) -37 -13 -3 86 (-34,3)
L. in 2050 (% rel to 2020) 87 | 50 81 32 | (-78,-31)
X X} fram gas in 2020 (% rel to 2010) 25 ' 20 i 33 a7 (-26,21)
2 L in 2050 (% ral o 2010) 74 53 2 43 (-56.6)
:; from nuclearin 2030 (% rel to 2010) 58 a3 ! 98 106 (44,102)
L. in 2050 (% ral to 2010) 150 98 501 268 (a1,190)
10 from biomass in 2020 (% rel to 2010) 11 0 36 1 (29,80)
= P3 L. in 2050 (% ral to 3010) 16 | 43 1 418 | (123.261)
from non-biomass renewables in 2030 (% rel to 2010) 430 ! 470 315 110 (243,438)
L in 2050 (% ral to 2010) a3z 1327 | 878 1137 (575,1300)
-20 Pa Cumulative CCS until 2100 (GtC0z) 1] 348 = 1218 (550, 1017)
L of which BECCS (6t00z) [ 151 414 1191 (364, 662)
Land area of bivenersy crops in 2050 (million hectare) 2 92 283 724 (151, 320)
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 Agricultural CHs emissians in 2020 (% rel to 2010) 24 | 43 g 1 14 | {-30.-11)




Global indicators S P1 o P2 P3 1 P4 lnterquartnlerange

Pothway classificotion | Noorlowovershoot | Noorlowovershoot | Noorlowovershoot  Highovershoot |  Noorlowovershoot
CO: emission change in 2030 (% rel to 2010) 58 47 41 _ 4 (-59,-40)
“ in 2050 (% rel to 2010) , 93 -85 91 : 97 (-104,-91)
Kyoto-GHG emissions” in 2030 (% rel to 2010) § -50 | 49 i .35 3 (-55,-38)
L. in 2050 (% rel to 2010) 3 82 ’ -89 : -78 -80 {-93,-81)
Final energy demand** in 2030 (% rel to 2010) 15 i 5 17 39 (-12,7)
L in 2050 (% rel to 2010) | 32 2 21 44 (-11,22)
Renewable share in electricity in 2030 (%) i 60 ' 58 48 25 : (47,65)
L in 2050 (%) ’ 7 : 81 63 70 | (69, 87)
Primary energy from coal in 2030 (% rel to 2010) 78 | 61 75 59 ; (-78,-59)
L. in 2050 (% rel to 2010) 97 a7 73 97 (-95,-74)
from oil in 2030 (% rel to 2010) § -37 ‘ -13 -3 &6 (-34,3)
L. in 2050 (% rel to 2010) 87 50 -81 32 (-78,-31)
from gos in 2030 (% rel to 2010) | 25 20 33 a7 (-26,21)
L in 2050 (% rel to 2010) -74 -53 21 48 (-56,6)
from nuclear in 2030 (% rel to 2010) 59 83 98 106 j (44,102)
L in 2050 (% rel to 2010) * 150 98 501 468 (91,190)
from biomass in 2030 (% rel to 2010) -11 i 0 36 -1 (29,80)
L. in 2050 (% rel to 2010) -16 49 121 : 418 (123,261)
from non-biomass renewables in 2030 (% rel to 2010), 430 i 470 ? 315 110 (243,438)
L in 2050 (% rel t0 2010) 832 : 1327 878 a7 (575,1300)
Cumulative CCS until 2100 (GtC03) ; 0 ' 348 : 687 1218 ] (550, 1017)
- of which BECCS (GtC0z) 0 151 414 . um (364, 662)
Lond area of bioenergy crops in 2050 (million hectare) | 2 : 93 283 724 (151, 320)
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Hydrogen?

* Not adequately represented in the SR15- no economics studied
e @scale it will be a true enabler for the better than 2deg world

* Sustainably produced hydrogen and derivates like NH; are enablers for the

zero emission society:
* Industry

Heating and cooling

e Zero emission mobility — especially for hard to decarbonise sectors

Transport

Energy storage

* Hydrogen, a simple solution to a complex problem- the simplest substance

we know !



