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Basics on “energy transition” (1/2)

• Observation that a group of dominating energy sources are

challenged and then replaced by another group presenting

different characteristics

• A particularly significant set of changes to the patterns of

energy use in a society:

 Changes in sources (e.g: wood to coal)

 Changes in society (e.g: rural to urban; affluence)

 Changes in environment (deforestation; climate change)

• Path dependence (economic costs, technical constraints, social

contracts, …).
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• Transitions have often depended on the timing and influence of

broader external landscape forces:

For instance, peak energy prices, as occurred for coal in 1921 and 1926, or for oil in 1973, 1979,

 sometimes pushed consumers away from a particular energy source, while scrapping old technology

associated with the incumbent source.

• Time-scale:

The process from technological innovation to niche market to dominance took a minimum of 40 years

An aggregate energy transition, involving the entire economy, could take centuries, as it depended on

the switch in fuels and technologies for multiple energy services in many sectors.

• Understanding co-evolutionnary processes:

Successful uptake tended to depend on the co-evolution of technologies, industries and institutions

 that enabled new energy sources to emerge from niches and become core elements in a stable

“regime”.

Basics on “energy transition” (2/2)
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Past transitions (1/2)

Source: Fouquet & Pearson (2012)
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Past transitions (2/2)

Source: Grubler (2012)
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GDP and CO2 at world level

But this time, it’s different… (1/3)

Implementing the “Paris-

Agreement” will mean 

modifying the global 

macro-economic model 

in 2 decades 

GDP 

(log)
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But this time, it’s different… (2/3)
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But this time, it’s different… (3/3)
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Energy security: a moving landscape 

(1/2)



10Source: IEA

Energy security: a moving landscape 

(2/2)
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Facing a Darwinian technological 

portfolio…



12Source: Indigo 

… and the technological “convergence” 

(1/2) 
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… and the technological “convergence” 

(2/2) 
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Low carbon technologies in the globalized 

competition (1/2)

Source:I24C
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Low carbon technologies in the globalized 

competition (2/2)
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China’s share of global cumulative 

investments (2017-2040)

Source: IEA
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Global CO2 emissions savings from 

China’s low carbon exports

Source: IEA 2017
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The Chinese commitment in the low carbon 

transition is credible considering the  air quality 

issue

Source: IEA 2017
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Europe in the energy transition: 

“pioneer”! “leader”?

• The European vision:

 20*20*20 in 2020; - 80% in 2050

 The energy transition as a “socio-economic” project

• But the Paris-Agreement could lead:

 To a fierce competition on low carbon technologies

 With a unique capacity of China to benefit from a “large scale”…

 … and a unique capacity of US to deal with the IT-energy

convergence.

• In front of that new “paradigm”, the European vision is nationally

fragmented, with a risk to lose the “momentum”…

• … the design of the industrial policies and the State aid regime has

to be replaced in this context.


