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Enablers of whole-of-society transformations

➢ Embedding climate action in the context of 

▪ climate and nature protection

▪ human and economic development

▪ energy and food security

➢ Ensuring an equitable and just transition

➢ fair burden sharing at national and global level

➢ increasing access to modern energy and healthy diets, maintaining affordability 

➢ Political signaling of transformation objectives and milestones  

➢ Cross-sectoral coordination and integration 

➢ Redirecting investment flows to match investment needs
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Climate and nature protection and human and economic 
development are intricately linked 
Electricity is key for decarbonisation
and development

IEA, World Energy Outlook (2025)

Food systems and food demand shifts are key for
human health, climate and nature protection

Beier et al., 2025, Lancet Planet. Health 9(10), 101249

Planetary Health Diet

Energy only
Energy + Land supply-side
Energy + Food demand
All
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Recent pathway literature connecting CC mitigation, nature
protection, just transition, energy and industrial transformation

Food and land systems Just transitionEnergy and industrial systems

Bodirsky et al. 2025

von Jeetze et al. 2025

Mori et al. 2026

Schreyer et al. 2025

Bachorz et al. 2026

Van Heerden et al. 2025



Well below 2°C 

(WB2C)

+ deep electrification

+ industry CCS

+ efficiency push

+ demand reduction

+ land CDR push

+ deep Non-CO2 cuts

+ dietary change

Accelerating and deepening emissions reductions by 
broad portfolio of transformative action across sectors

Energy transition combined with deep reduction in 
AFOLU emissions and carbon dioxide removal

Strefler et al. (2026) A mix of policies is needed to close the climate ambition gap. In review.

Kriegler et al. (2023) Policy findings from the NAVIGATE project.

Limiting overshoot requires cross-sectoral transformation
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Energy system integration

3

2

1

1 Cheap renewables to 
replace fossil power

2 Deep electrification
of all sectors
(transportation, heating)

The Electrotech Revolution, September 2025
https://ember-energy.org/app/uploads/2025/09/Slidedeck-

The-Electrotech-Revolution-PDF.pdf

REMIND scenario of the Rescuing 1.5°C report, November 2025
https://doi.org/10.5281/zenodo.18234421

3 Green molecules replace 
fossil hydrocarbons 
(sustainable bio-fuels, 
hydrogen)

PIK Energy Transition Lab
https://www.pik-potsdam.de/en/institute/labs/energy-transition
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Energy investments
Regional energy investment upscaling for Net Zero 2050

• Current global energy investments 

(~3 trillion USD annually) insufficient 

for a Paris-aligned transition. 

• Annual investments must increase by 

~5 trillion USD  until 2050. 

• Largest investment needs for electro-

mobility and power grids, significant 

decline in fossil fuel investments. 

Regional energy investment upscaling for Net Zero 2050 in 2035 and 2050, compared to 2025 level
Note that totals are not directly comparable as the scope of covered categories differs across models 

(“G”: GCAM, “R”: REMIND-MAgPIE)  [Figure 5 in Guo et al. 2025, NGFS, adjusted]
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Guo et al. (2025), Network for Greening the Financial System.
Guo et al. (2026), Revisiting Global and Regional Energy Transition 
Investments for Net Zero 2050. (in preparation)



Kriegler, PIK: Enablers for transformations – 8

Objective: Service decision makers with 
relevant and accurate science on the global 
energy transition away from fossil fuels

● Map and develop promising policy mixes, 
financial instruments, sustainable 
technology solutions, justice dimensions.

● Policy-oriented assessment of pathways 
transitioning away from fossil fuels.

● Co-produce scientific products with broad 
group of stakeholders.

● Contribute to the development of 
national energy transition roadmaps.

Science Panel for the Global Energy Transition

Status update
❖ Born at COP30 in Belem, launched in Santa Marta
❖ Working groups and stakeholder group now being constituted
❖ First products planned in time for COP31 in Antalya

EG1: Transition 
Pathways

EG2: 
Technological 
solutions

EG3: 
Policy Evaluation & 
Design

EG4: 
Financial Markets & 
Governance
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SP-GET Coordination Group
Co-chairs (Vera Songwe, Elmar Kriegler, 
Gilberto M. Jannuzzi)
Co-Leads of Expert Groups
Stakeholder Group Chairs

Technical Support 
Unit

Board of Trustees
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Summary: Enablers of whole-of-society transformations

➢ Embedding climate action in the context of 

▪ climate and nature protection

▪ human and economic development

▪ energy and food security

➢ Ensuring an equitable and just transition

➢ fair burden sharing at national and global level

➢ increasing access to modern energy and healthy diets, maintaining affordability 

➢ Political signaling of transformation objectives and milestones  

➢ Cross-sectoral coordination and integration 

➢ Redirecting investment flows to match investment needs
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Land and food transitions

› Beier et al. (2025), Lancet Planet. Health 9, 101249

› Bodirsky et al. (2025), Nat. Food 6, 1133-1152

› von Jeetze et al. (2025), Nat. Sustain. 8, 1130-1142

› von Jeetze et al. (2023), Nat. Comm. 14, 2515

› Humpenöder et al. (2024), Sci. Adv. 10, eadj3832

Energy and industrial system transitions

› Mori et al. (2026), Nat. Comm. 17, 4379 

› Schreyer et al. (2025), Nat. Comm. 16, 10700

› Bachorz et al. (2026), Nat. Clim. Change, online first

› Van Heerden et al. (2025), Nat. Energy 10, 380-394

› Edelenbosch et al. (2024), Nat. Clim. Change 14, 715-722

› Fuhrman et al. (2024), Env. Res. Lett. 19, 064012

Energy Investments

› Guo et al. (2025), Network for Greening the Financial System.
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