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What are the narratives of the energy transition?
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Gradual or Rapid Energy Transition:
What path are we on?
A key issue for the 2020s is whether the energy transition will be gradual or rapid.  

A gradual transition means that we miss the goals of the Paris Agreement, but energy sector incumbents 
can continue to flourish. A rapid transition means we have a chance of hitting the goals of the Paris 
Agreement, but incumbents will be disrupted by the speed of change. 
Here some of the signposts that can help understand which path the world is following:

Solar electricity prices would 
fall and average at $20-30 per 
MWh. 

Solar electricity prices would 
stop falling rapidly and average 
at $50-70 per MWh.

Solar capacity installations 
would rise to well over 200 
GW per annum.

Solar capacity installations 
would stay at levels similar to 
today, around 100 GW per 

$

EVs would take a market share 
of over 30%. 

EVs would increase their market 
share to 5-10% of sales.

Paris Agreement       climate targets

Milestones for 2030: Milestones for 2030:

Carbon emission taxation 
would increase a little with respect 
to current levels, but the difference 
would not be dramatic.

Over 50% of emissions would 
need to be priced, at average 
tax rates of around $20 per 
tonne. 

$
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We would suggest there are then 3 specific 
peaks that distinguish the two narratives.
Rapid would see peaks in these areas in the 
2020s; Gradual would not.

PEAK DEMAND IN THE 2020s

Peak 
demand

for new
ICE cars  

Peak
demand 

for fossil 
fuels in  
electricity

Peak 
demand 

for fossil 
fuels in 
total

1 2 3

at
$50-70
/MWh
today

at
2%

today

at
96 GW
today

at $6/t
on 20%

of
emissions

today
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FUTURE ENERGY SUPPLY (EJ)

A gradual transition means that we miss the goals of the Paris 
Agreement, but energy sector incumbents can continue to flourish. 

A rapid transition means we can hit the Paris Agreement targets, but 

incumbents will be disrupted by the speed of change.  

TOTAL OR CHANGE IN ENERGY SUPPLY

THE IMPORTANCE OF ELECTRICITY

Gradual advocates focus on total demand (stock) and argue that new  

technologies are relatively small and will take decades to overtake fossil fuels.  

Rapid advocates focus on change (flow), and argue that new energy 

technologies will soon make up all the growth in energy supply.  

What matters in the energy transition?

The Gradual approach compares electricity with fossil fuels as if they 

were equivalent. Advocates argue that electricity is a small share of total 
final consumption, so reneable growth in that area is likely to be offset by 

continued fossil demand growth in other areas.

The Rapid approach seeks to adjust for the thermodynamic losses of fossil 

fuels by looking at total primary energy demand, of which electricity used 

38% in 2017. Moreover, they look at the change in demand, where 
electricity was 56% in 2017 and is likely to increase to two thirds as a 

result of rising electrification of end-use sectors such as transport and heat.
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ELECTRICITY AS SHARE OF TOTAL FINAL ENERGY CONSUMPTION (TFC)

TOTAL ENERGY SUPPLY (MTOE) CHANGE IN ENERGY SUPPLY (MTOE)

ELECTRICITY AS SHARE OF TOTAL PRIMARY ENERGY DEMAND (TPED)
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GLOBAL ENERGY DEMAND (EJ)

US SOLAR LCOE (US$/MWH)

SOLAR AND WIND AS SHARE OF ELECTRICITY GENERATION AND THE CEILING LEVEL

This chart shows energy supply in the 
Shell Sky scenario split into fossil fuels 
and non-fossils.

The Gradual narrative focuses on the point 

where non-fossils make up half of all supply.  

This, even under the Shell Sky scenario, is not 

until 2050. Furthermore, advocates point out 

that even in 2100, there is still quite a lot of 

demand for fossil fuels.

The Rapid narrative focuses on the point 

where non-fossils make up all incremental 

supply. This is in 2025, which is a generation 

earlier, and when non-fossils are just a quarter 

of total energy supply.  

Renewable electricity costs are the 
agents of disruption.

The Gradual approach tends to be based on 

backward looking data and be relatively 

conservative about future changes in costs. For 

example, the International Energy Agency 

(IEA) New Policy Scenario (NPS) argues that 

the levelised cost of energy (LCOE) of solar in 

2017 in the US was $105 per MWh, and that 

it would fall to $50 per MWh by 2040. 

The Rapid approach tends to take forward 

looking costs, to use actual projects,  and to 

be more optimistic about future cost falls. For 

example, BloombergNEF (BNEF) argues that 

the 2018 levelised cost of energy (LCOE) of 

solar in the US was $42-65 per MWh, and 

expects this to fall to $20-25 per MWh by 

2040.    

At what point will renewable energy 
technologies be unable to grow any 
further because of some 
insurmountable technological, 
economic or physical barrier?  

This chart shows the ceiling of technological 

possibility graphed against today’s levels of 

penetration of solar and wind as a share of 

electricity generation. Neither perspective 

argues that we have hit the ceiling today.  

The Gradual narrative tends to be relatively 

cautious about the difficulty of implementing 

new energy technologies and argues that we 

will shortly bump up against the ceiling; the 

transition will peter out as the low-hanging 

fruits are plucked.  

The Rapid narrative argues that the ceiling 

will continue to rise as the result of technology 

improvements and emerging business models.  

What are the differences between the narratives?
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SOLAR ELECTRICITY GENERATION (PWH)

ELECTRICITY SUPPLY (TWH): INDIAN SUBCONTINENT

CAN WE REACH PARIS?
CO2 EMISSIONS (GTCO2)

Different assumptions about growth of 
electricity from renewable sources lead 
to a huge gap between the two 
narratives.

This chart shows the forecasts for electricity 

generation from solar PV. The IEA NPS 

scenario adopts a gradual approach and 

assumes slow linear growth. 

The DNV GL forecast adopts a rapid 
approach and assumes exponential growth 

rates.

Almost all growth in energy demand is 
likely to come from the emerging 
markets.

Gradual advocates assume that emerging 

market demand will largely follow the pattern 

set by developed markets.  

Rapid advocates argue that this new energy 

demand will be supplied by renewable 

technologies because they are cheaper, faster 

to implement, less polluting, and utilise 

domestic fuel sources rather than imports.  

  

The central aim of the Paris Agreement 
is to keep the global temperature rise 
this century well below 2˚C compared 
to pre-industrial levels and to pursue 
efforts to limit the temperature 
increase even further to 1.5˚C.

Gradual scenarios have rising emissions, 

implying that we will be unable to achieve 
the goals of the Paris Agreement.

Rapid scenarios have a peak in emissions in 

the 2020s. This means that they provide a 
foundation to achieve the goals of the Paris 
Agreement.  

The gap between the two narratives is 

captured by the expected carbon emissions 

under the IEA NPS and those required to 

reach 2˚C, as summarised by the Intergovern-

mental Panel on Climate Change (IPCC).   

Source: IEA WEO 2018(fossil fuel sector only), IPCC (total emissions for median lower 2 degree scenario)

What are the differences between the narratives?
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