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• Rebound triggered by fact that reduced physical energy requirement 

reduces price of delivering energy service

• Most obvious is ‘direct rebound’ – e.g. costs £X less to run heating 

at 20 degrees for 1 hour, we may heat the house for longer and/or 

higher temperature

• But will trigger series of economic responses 

• Zero rebound would imply no economic response whatsoever

What is rebound?









• Primary aim – cost effective energy efficiency improvements to deliver energy 

savings/reduced energy use at sectoral and economy-wide levels

• Issue of ‘rebound’ effects triggered by decrease in price of energy service

– E.g. more efficiency boiler example

– May not be a ‘bad thing’ if homes under-heated

– Real income boost, reduced spend on energy - fuel poverty implications

• Trigger for a stimulus to the wider economy

• Where efficiency increases in energy use on production side of economy – productivity-led 

expansion

• Where efficiency increase in household energy use – demand-led expansion

• Change in what is consumed

• And level of consumption – incomes boosted by falling energy costs and increased 

economic activity

Multiple benefits





• Working with multi-sector economy CGE model

• Similar to HMRC model used by DECC, AMOS model used by Scottish 

Government

• Can we decouple economy-wide rebound and economic expansion?

• Economy-wide rebound driven by same processes as economic expansion

• Does this make rebound a necessary ‘evil’?

• Can we reduce rebound without sacrificing macroeconomic benefits 

of increased energy efficiency? 

• Focus of energy efficiency often simply on the most energy intensive 

activities

• What if we increase energy efficiency in something that is a 

competitor for a relatively energy-intensive activity?

Our research question



• Experiment with UK CGE model: increase energy efficiency in UK 

‘Road and Rail’ public (and freight) transport sector

• Delivers expected benefits of a productivity led expansion – positive 

impact on GDP, aggregate investment, employment, exports, 

household income and consumption

• However, expansion accompanied by rebound in energy use across 

economy

• Focus in model on household choice between public vs. private 

options in delivering transport service

• The more households respond to change in relative price of public 

over private options that may result from energy cost savings

• Or cost savings could be used to improve attractiveness of public 

option in another way

Public vs. private transport





• As we make households more willing to substitute in favour of public 

option

• Economy-wide rebound reduced while retaining macroeconomic 

benefits

• Key – composition of household transport activity

• Dematerialisation agenda – focus on efficiency of delivery (and use) 

of energy (using) service options to deliver low carbon expansion

• Could the same argument apply to delivery of heating services?

• Gas vs. low carbon electricity?

• Off-grid: oil vs. LPG?

Key result



• Further exploration of hypothesis need not be limited to energy

efficiency? 

• A broader efficiency and competitiveness argument

• Broader social benefits/externalities of making low carbon 

technologies more competitive

• Counter argument to ‘limits to growth’

• Sustainable/low carbon economic development problem about the 

composition rather than level of economic activity

• Focus on demand for service rather than demand for fuel itself

• Technologies with low energy/carbon properties relative to other 

means of delivering service….

• …can deliver wider social benefits through economic expansion with 

lower and less damaging rebound effects

More general conclusion



Thank you for listening! 
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