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= The dimension of greenhouse gas (GHG) emission reduction

» GHG emission reduction measures
= Hydrogen and derivates for energy import
= Measures for heavy goods transport

» Industry defossilization example

= Conclusion and Outlook
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[1] Deng, Z., Zhu, B. , Davis, S., Ciais, P., & Liu, Z. (2026) Global carbon emissions and decarbonization in 2025. Nature Reviews Earth & Environment doi: 10.1038/s43017-026-00780-4.
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Hydrogen Strategy

» National demand for H, and derivatives: 95-130 TWh by 2030 [l
» Expected import around 50 to 70% (45 to 90 TWh) [l
» Ensuring a resilient, i.e. sustainable, stable, secure and diversified supply

VN [1] BMWK (2023) National Hydrogen Strategy Update https://www.bundeswirtschaftsministerium.de/Redaktion/EN/Publikationen/Energie/national-hydrogen-strategy-update. pdf
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[1] according to Franzmann, D. et al. (2023) Green hydrogen cost-potentials for global trade, International Journal of Hydrogen Energy, https://doi.org/10.1016/j.ijhydene.2023.05.012.
16
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* 1 GW H,: Tsau Khaeb National Park, Namibia (latitude -26.8, longitude 15.3)!2]
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[1] according to Franzmann, D. et al. (2023) Green hydrogen cost-potentials for global trade, International Journal of Hydrogen Energy, https://doi.org/10.1016/j.ijhydene.2023.05.012.
[2] Dietrich et. al (2025). Hydrogen Non-Conventional Storage Options. In: Encyclopedia of Electrochemical Power Sources, doi: 10.1016/B978-0-323-96022-9.00183-3
UVA (3] Pfenninger, S. and Staffell, I. (2016). Long-term patterns of European PV output. Energy 114, pp. 1251-1265. doi: 10.1016/j.energy.2016.08.060
[4] Staffell, I. and Pfenninger, S. (2016). Using Bias-Corrected Reanalysis to Simulate Current and Future Wind Power Output. Energy 114, pp. 1224-1239. doi:10.1016/j.energy.2016.08.068
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18 [1] Dietrich et. al (2025). Hydrogen Non-Conventional Storage Options. In: Encyclopedia of Electrochemical Power Sources, doi: 10.1016/B978-0-323-96022-9.00183-3
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19 [1] Dietrich et. al (2025). Hydrogen Non-Conventional Storage Options. In: Encyclopedia of Electrochemical Power Sources, doi: 10.1016/B978-0-323-96022-9.00183-3
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= Namibian Hydrogen won‘t be competitive soon, if exported to Germany
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20 [1] Thess et. al (2025) Namibischer Wasserstoff: Champagner oder Mineralwasser fiir das deutsche Energiesystem? Energiewirtschaftliche Tagesfragen (11), Seiten 14-18.
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21 [1] Thess et. al (2025) Namibischer Wasserstoff: Champagner oder Mineralwasser fiir das deutsche Energiesystem? Energiewirtschaftliche Tagesfragen (11), Seiten 14-18.
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Heavy goods transport in Europe
= Hard-to-abate sector

= Vital for economy
= Truck milage: 1.9 10%t-km a™! (2024)(1

» Fuel: fossil-based, crude oil import
= 2,257 PJ a1 (2023)2 = 170 Mt.o./a

* Fuel distribution @ European trucks [
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[1] https://ec.europa. go_tq lang=en
23 [2] https://ec.europa.eu/eurostat/databrowser/product/page/nrg_d_traq

[3] ICCT (2026) EUROPEAN HEAVY-DUTY VEHICLE MARKET DEVELOPMENT QUARTERLY (JANUARY-MARCH 2026), hitps:/theicct,
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Future Trend:
Tank-to-Wheel Emission Reduction

= Electrification?

Sales of heavy trucks by powertrain, Q1 2026
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[1] https://ec.europa. go_tq lang=en analysis analysis analysis
2] hitps://ec.europa.eu/eurostaydatabrowser/product/page/nrg_d_traq
hdv-market quarterly-january-march-2026-jun26/

[3] ICCT (2026) EUROPEAN HEAVY-DUTY VEHICLE MARKET DEVELOPMENT QUARTERLY (JANUARY-MARCH 2026), hitps:/theicct,
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[1] Heimann et. Al (2026) Standardized cost and environmental impacts assessment of renewable heavy-duty transport
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31 [1]1 Rahmat et al. (2027) Advancing the defossilization of the glass industry based on the integration of synthetic fuels production. Fuel, 428, 140180. https://doi.org/10.1016/j.fuel.2026.140180
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[1] Rahmat et al. (2027) Advancing the defossilization of the glass industry based on the integration of synthetic fuels production. Fuel, 428, 140180. https://doi.org/10.1016/j.fuel.2026.140180
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33 [1]1 Rahmat et al. (2027) Advancing the defossilization of the glass industry based on the integration of synthetic fuels production. Fuel, 428, 140180. https://doi.org/10.1016/j.fuel.2026.140180
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34 [1] Rahmat et al. (2027) Advancing the defossilization of the glass industry based on the integration of synthetic fuels production. Fuel, 428, 140180. https://doi.org/10.1016/j.fuel.2026.140180
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[1] Rahmat et al. (2027) Advancing the defossilization of the glass industry based on the integration of synthetic fuels production. Fuel, 428, 140180. https://doi.org/10.1016/j.fuel.2026.140180
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37 [1] Rahmat et al. (2027) Advancing the defossilzation of the glass industry based on the integration of synthetic fuels production. Fuel, 428, 140180. hitps/doi.org/10.1016/.fuel. 2026.140180
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[1] Rahmat et al. (2027) Advancing the defossilization of the glass industry based on the integration of synthetic fuels production. Fuel, 428, 140180. httpsi/doi.org/10.1016/fuel. 2026.140180
[2] EU Natural Gas TTF - Price - Chart - Historical Data - News (tradingeconomics.com), assessed 1.12.24
3] HVG-DGG internal price estimation
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[1] Rahmat et al. (2027) Advancing the defossilization of the glass industry based on the integration of synthetic fuels production. Fuel, 428, 140180. hitpsi/doi.org/10.1016/,fuel.2026.140180
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= Climate change mitigation is urgent on a global scale
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» Climate change mitigation is urgent on a global scale
= GHG emission reduction required from 37.2 Gt/a in 2025 to ZERO in 2050

= Developed countries need to provide technical solutions,
international regulations need to ensure its commercial viability
= Europe and others can be demonstrators, large emitters have to adapt
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= Climate change mitigation is urgent on a global scale
» GHG emission reduction required from 37.2 Gt/a in 2025 to ZERO in 2050

= Developed countries need to provide technical solutions,
international regulations need to ensure its commercial viability
= Europe and others can be demonstrators, large emitters have to adapt
= Techno-economical and ecological assessment can provide transparent,
technology-agnostic guidance
= Choosing preferred technologies and locations
» R&D demand and optimization potential
= Purposeful regulation = update RED Ill, RFNBO, etc.
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» Climate change mitigation is urgent on a global scale
= GHG emission reduction required from 37.2 Gt/a in 2025 to ZERO in 2050

= Developed countries need to provide technical solutions,
international regulations need to ensure its commercial viability
= Europe and others can be demonstrators, large emitters have to adapt

= Techno-economical and ecological assessment can provide transparent,
technology-agnostic guidance
» Choosing preferred technologies and locations
= R&D demand and optimization potential
= Purposeful regulation = update RED Ill, RFNBO, etc.

» DLR standardized methodology is applicable TRY & (OPTIMIRA)
for any decarbonization measure locally/globally
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