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Could energetic constraints be slowing 
economic growth?

This presentation outlines the paper published in RSER March 2021

Large rebound effects & implications for Paris
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Could energetic constraints be slowing 
economic growth?

Presentation outline

Large rebound effects & implications for Paris

3Source: IEA (2017) World Energy Outlook 2017

Background: a big reliance on energy efficiency to help meet Paris



Meeting a 1.5⁰C Paris target: IEA 2021

Future energy use scenarios feature near-to absolute
decoupling
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Source: Net Zero by 2050 – IEA  available at https://www.iea.org/reports/net-zero-by-2050

https://www.iea.org/reports/net-zero-by-2050
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In fact, there is a tight coupling between energy-GDP

But the historical record is very different: absolute 
global decoupling has NOT occurred 

Source: Csereklyei et al (2016) 5
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Only GHG/CO2 have shown signs of absolute decoupling (due to lots of renewables..)

But the historical record is very different: absolute 
global decoupling has NOT occurred 

Source: Haberl et al, (2020), ERL 6

Haberl, H., et al. (2020) A systematic review of the evidence 
on decoupling of GDP, resource use and GHG emissions, Part 
II: synthesizing the insights. Environmental Research Letters. 
Available at: https://doi.org/10.1088/1748-9326/ab842a

• Study screened 10,000 initial papers down to final 835 
papers in a systematic review
o “The analyzed literature provides ample evidence 

that a continuation of past trends will not yield 
absolute reductions of resource use or GHG 
emissions.” 

o “So far, environment and climate policies have at 
best achieved relative decoupling between GDP 
and resource use respectively.”

https://doi.org/10.1088/1748-9326/ab842a


Could energetic constraints be slowing 
economic growth?

Background: a big reliance on energy efficiency to help meet Paris
1. RSER Paper - The energy-GDP disconnect

Presentation outline

Large rebound effects & implications for Paris
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Source: Brockway et al. (2021)

Increasingly models show energy-GDP pathways tending towards absolute decoupling

Part 1: Setting out the past-vs-future energy-GDP 
disconnect

8



School of Earth & Environment
FACULTY OF ENVIRONMENT
School of Earth & Environment
FACULTY OF ENVIRONMENT

Source: Brockway et al. (2021)

Increasingly models show a tightening assumption towards absolute decoupling

Part 1: Setting out the past-vs-future energy-GDP 
disconnect
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Could energetic constraints be slowing 
economic growth?

Background: a big reliance on energy efficiency to help meet Paris
1. RSER Paper - The energy-GDP disconnect
2. RSER Paper - The evidence for large, economy-wide rebound

Presentation outline

Large rebound effects & implications for Paris
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Could energetic constraints be slowing 
economic growth?

Economy-wide rebound = sum of micro (direct + indirect) + macroeconomic effects

Rebound effects are complex
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Source: courtesy of Steve Sorrell



21 CGE models surveyed

Part 2: literature survey: large economy-wide rebound 
may be a plausible explanation for energy-GDP coupling

12Source: Brockway et al. (2021)



12 other models/studies surveyed

Part 2: literature survey: large economy-wide rebound 
may be a plausible explanation for energy-GDP coupling

13Source: Brockway et al. (2021)



Large rebound ~60% average

Part 2: literature survey: large economy-wide rebound 
may be a plausible explanation for energy-GDP coupling

14Source: Brockway et al. (2021)

CGE studies (21 NO.)
As a crude indicator, the mean (median), baseline
estimate of economy-wide rebound effects from the 21 
studies is 58% (55%) –with a mean of 65% (60%) from the 
14 producer studies and 55% (50%) from the 7 consumer 
studies.

..the evidence from CGE studies broadly suggests that 
economy-wide rebound effects may erode more than
half of the energy savings from improved energy efficiency.

Other studies (12 NO.)
As a crude indicator, the mean estimate of economy-wide 
rebound effects from the 12 studies is 71% – with a mean of 62% 
from the macroeconomic models, 104% from the econometric 
studies, and 46% from the growth accounting studies. 

… the results broadly reinforce the conclusion from the review of 
CGE studies, namely that economy-wide rebound effects may 
erode more than half of the energy savings from improved 
energy efficiency



Could energetic constraints be slowing 
economic growth?

Background: a big reliance on energy efficiency to help meet Paris
1. RSER Paper - The energy-GDP disconnect
2. RSER Paper - The evidence for large rebound
3. RSER Paper - What’s under the bonnet of the models?

Presentation outline

Large rebound effects & implications for Paris
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Energy rebound is only partly included, and GDP tends to be exogenous

Part 3: could a lack of energy rebound in energy models 
could explain future absolute decoupling projections?

16Source: Brockway et al. (2021)



Energy rebound is only partly included, and GDP tends to be exogenous

Part 3: could a lack of energy rebound in energy models 
could explain future absolute decoupling projections?

17Source: Brockway et al. (2021)



Could energetic constraints be slowing 
economic growth?

Background: a big reliance on energy efficiency to help meet Paris
1. RSER Paper - The energy-GDP disconnect
2. RSER Paper - The evidence for large rebound
3. RSER Paper - What’s under the bonnet of the models?
4. RSER Paper - Implications for modelling, policy and Paris

Presentation outline

Large rebound effects & implications for Paris
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Part 4: Implication for Paris: meeting 1.5-2’C targets is 
likely going to get harder
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Responses

1. Try to fix the efficiency/rebound dial

• Improve modelling 

– Short term: Develop future/IPCC scenarios 
without strong energy-GDP decoupling

– Longer term: Deep inclusion of efficiency and 
rebound into energy-economy models

• Account for rebound into efficiency policy

– Higher efficiency targets

– Carbon taxes

2. Turn other key policy dials further

• Renewables

• Carbon capture & storage (BECCS/DACS)

• Post-growth economic policies (see Hickel et 

al, 2021)

IEA (2019) World Energy Outlook Figure 2.1: Energy-related CO2 emissions and 
reductions by source in the Sustainable Development Scenario
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Visit our exergy economics website: 
• https://exergyeconomics.wordpress.com/

Follow my decoupling project: 
• https://www.researchgate.net/project/Ap

plying-thermodynamic-laws-to-the-
energy-GDP-decoupling-problem

Thanks for listening!
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