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Energy (demand) transformations for 
sustainable and beautiful future
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→ New values and norms; new morality and ethics
for a just, safe and beautiful future for all

→ 2050: Sustainability transformation
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Tapping the 
enormous 
potential for 
services-led 
transformation
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[e]  Materials: Steel
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[b]  Building Energy
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[a]  Industry Energy

Source: Wilson, Grubler, and 
Zimm (2022). Energy-Services 
Led Transformation. In: 
Routledge Handbook of 
Energy Transitions (Ed: 
Araujo).
Data from: Grubler et al. 
(2018), De Stercke (2014), 
Nakicenovic et al. (1993), 
Nakicenovic (1990).
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Impact of IC Technology Convergence

Source: Grubler et al., 2018



2022  #6Nakicenovic

Disruptive End-user Innovations

Source: Wilson et al., 2022
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Energy (demand) transformations 
for sustainable and beautiful future

Change in behavior, preferences, sufficiency, and 
services (usership rather than ownership)

New business models, integration, efficiency, and 
reuse (sharing and circular economy)

Digital Revolution and ICT convergence
(Society 5.0) with appropriate “social steering”
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www.TWI2050.org SAM
naki@eeg.tuwien.ac.at

http://www.twi2050.org/
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