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Energy (Demand) Decent Living and Sufficiency
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Tapping the
enormous
potential for
services-led
transformation

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

Embodied energy
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Disruptive End-user Innovations

e-bikes ‘taxi-bus’ ride-share car-share bike-share Maa$sS VR & tele-
presence

P
P2P P2P internet smart pre-fab smart
goods homes of things appliances retrofits homes
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PV # P2P vehicle- disagg. time-of-use demand energy
storage electricity to-grid feedback pricing response  service co.s

(1) From ownership to usership — (2) Sharing Economy — (3) From atomized to connected
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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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