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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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Source) IPCC(2018) Summary for Policymakers. In: Global Warming of 1.5 C. An IPCC Special Report
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SSP1 Sustainability-focused SSP2 Middle of the road SSP5 Resource intensive
Change in Land from 2010 (Mkm?) Change in Land from 2010 (Mkm?) Change in Land from 2010 (Mkm?)
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= I PASTURE EMBIOENERGY CROPLAND EEFOREST I NATURAL LAND
Bioenergy and BECCS
Mitigation Adaptation Desertification Land degradation Food security Cost

High level: Impacts on adaptation, desertification, land degradation and food security are maximum potential impacts, assuming carbon dioxide removal by BECCS at
a scale of 11.3 GtCO2 yr' in 2050, and noting that bioenergy without CCS can also achieve emissions reductions of up to several GtCOz yr* when it is a low carbon energy
source {2.7.1.5; 6.4.1.1.5}. Studies linking bioenergy to food security estimate an increase in the population at risk of hunger to up to 150 million people at this level of
implementation {6.4.5.1.5}. The red hatched cells for desertification and land degradation indicate that while up to 15 million km: of additional land is required in 2100
in 2°C scenarios which will increase pressure for desertification and land degradation, the actual area affected by this additional pressure is not easily quantified
{6.4.3.1.5; 6.4.4.1.5).

Mitigation Adaptation Desertification Land degradation Food security

Best practice: The sign and magnitude of the effects of bioenergy and BECCS depends on the scale of deployment, the type of bioenergy feedstock, which other
response options are included, and where bioenergy is grown (including prior land use and indirect land use change emissions). For example, limiting bioenergy
production to marginal lands or abandoned cropland would have negligible effects on biodiversity, food security, and potentially co-benefits for land degradation;
however, the benefits for mitigation could also be smaller. {Table 6.58}

Source) IPCC(2019) Summary for Policymakers. In: Climate Change and Land. An IPCC Special Report 12
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Annual energy-related CO: emissions, 2010-2050 (Gt/yr)
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Source) IRENA (2018) Power system flexibility for the energy transition
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Looking deeper into potential green hydrogen supplying countries for Germany
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Source) Aldephi (2019)
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Figure 9: Transport final energy demand in the 2DS
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Source) IEA(2017) Technology Roadmap Delivering Sustainable Bioenergy
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Future is not the thing to
predict, but to choose.
- Jorgen Norgard
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