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1. REVIEW OF LITERATURE: CONCLUSION

“Rebound effects are real and significant, 
and combine to drive a total, economy-
wide rebound in energy demand with the 
potential to erode much (and in some 
cases all) of the reductions in energy 
consumption expected to arise from 
below-cost efficiency improvements.”

(p 4)



2. REBOUND LEAST WHERE MOST STUDIED
DIRECT REBOUND FOR CONSUMERS 
IN RICH NATIONS = ROUGHLY 10-30%



3. REBOUND GREATEST WHERE 
LEAST STUDIED

REBOUND MUCH LARGER IN DEVELOPING NATIONS
?? 30-80+% ??



TYPICAL DIRECT REBOUND VALUES FOR 
INDUSTRY MAY BE 20-70%

3. REBOUND GREATEST WHERE 
LEAST STUDIED



3. REBOUND GREATEST WHERE 
LEAST STUDIED



4. MACRO-REBOUNDS ARE EMERGENT

MACROECONOMIC SCALE: 
SERIES OF CHAIN REACTIONS
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SCALE OF TOTAL, ECONOMY-WIDE 
REBOUND?

MORE ON P. 34
OF REPORT



SCALE OF TOTAL, ECONOMY-WIDE 
REBOUND?

“At the global scope most relevant to climate 
change and energy resource depletion 
concerns … perhaps the most robust picture of 
global economy-wide rebound to date … 
projects that global efforts to capture ‘no-
regrets,’ below-cost energy savings 
opportunities will trigger rebound effects that 
collectively erode more than half (52%) of 
projected energy savings potential…. 

(p. 50).  



• COMPLICATING FACTORS INCREASE BACKFIRE 
RISK
o BACKFIRE = REBOUND > 100%

o BACKFIRE MEANS EFFICIENCY INCREASES NET 
ENERGY USE, NOT DECREASES.

SCALE OF TOTAL, ECONOMY-WIDE 
REBOUND?



“Improved energy efficiency, especially end-use efficiency, often delivers 
better services. Efficient houses are more comfortable; efficient lighting 
systems can look better and help you see better; efficiency motors can be 
more quiet, reliable, and controllable; efficient refrigerators can keep food 
fresher for longer; efficient cleanrooms can improve the yield, flexibility, 
throughput, and setup time of microchip fabrication plants; ... retail sales 
pressure can rise 40% in well-daylit stores ... Such side- benefits can be one 
or even two orders of magnitude more valuable than the energy directly 
saved. ...[I]n efficient buildings, ... labor productivity typically rises by 
about 6-16%. Since office workers in industrialized countries cost ~100x 
more than office energy, a 1% increase in labor productivity has the same 
bottom-line effect as eliminating the energy bill – and the actual gain in 
labor productivity is ~6-16x bigger than that.”

(Amory Lovins, 2005)

1. BACKFIRE RISK: MULTI-FACTOR 
PRODUCTIVITY GAINS



2. BACKFIRE RISK: FRONTIER EFFECTS



WHERE DOES THIS LEAVE US?

• REBOUND EFFECTS ARE REAL, SIGNIFICANT, 
AND CAN NO LONGER BE IGNORED.

• COMBINE TO ERODE MUCH – AND IN SOME 
CASES ALL – OF PROJECTED ENERGY SAVINGS 
FROM BELOW-COST EFFICIENCY MEASURES.



WHERE DOES THIS LEAVE US?

• FURTHER RESEARCH

1. Saturation effects for end-use energy services (diminishing rebounds 
over time?)

• Differences by income distribution?

2. Rebounds in developing/emerging economics 
• >90% of energy demand growth

• “The shadow of Jevons lurks” here (Schipper & Grubb, 2000)

3. Rebounds in productive sectors (particularly substitution & capital 
turnover dynamics)

• ~2/3rds of global energy use

4. Multi-factor productivity gains & implications for rebound, backfire, 
and economic growth

• Relates to debate of role of energy productivity in economic growth 
(neoclassical vs. ecological economists)

5. Frontier effects (how do we predict/forecast?)



WHERE DOES THIS LEAVE US?

• EFFICIENCY IS STILL GOOD ECONOMIC POLICY, 
AND PLENTY OF REASONS TO CONTINUE TO 
PURSUE TRULY COSY-EFFECTIVE EFFICIENCY

• BUT CONVENTIONAL CLIMATE MITIGATION 
STRATEGIES (WHICH TYPICALLY IGNORE 
REBOUND) ARE DANGEROUSLY OVERRELIANT 
ON EFFICIENCY



ENERGY EFFICIENCY
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SOURCE: Thomas Kerr, IEA. Based on World Energy Outlook 2009 and Energy Technologies 
Perspectives 2010 reports.

IEA CLIMATE MITIGATION SCENARIOS

EFFICIENCY = 
• 45% OF 2030 REDUCTIONS 
• 58% OF 2050 REDUCTIONS
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