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Context 

•  Reducing energy consumption: one of the priorities of policy makers in many 
developed countries 

 
 
•  Residential sector :  

–  Represents 25.4% of final energy consumption in the European Union 
(Eurostat, 2016) and about 27.9% in the United States (EIA, 2017)  

–  A high potential for energy-savings through renovations (European 
Commission, 2011) 
à Introduction of policies to induce energy-saving renovations 



Context 

•  The energy paradox : barriers to investment (Brown, 2001; Jaffe and Stavins, 1994; 
Sanstad et al., 1995; Van Soest and Bulte, 2001) 

 
•  Split incentives between owners-occupied and tenants (Gillingham and al., 2012; 

Philips, 2012) and the share of homeowners tends to decrease  
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Context 

•  Household behaviour after the renovation and the rebound effect 

–  Rebound effect for heating use up to 60% (Sorrell and Dimitropoulos, 2008) 
–  Heterogeneity in the rebound effect (Erdal et al., 2017) 



Objectives 

 
 
1.   What are the key variables in the decision-making to renovate 

  - for owners-occupied ? 
  - for tenants ?  

 
2.   Are households decrease their energy consumption after a renovation ?  



Data 

•  French database : ADEME-SOFRES Maîtrise de l’energie surveys 

–  16,209 households (12,690 owners-occupied and 3,519 tenants) 
–  Five years : 2003, 2004, 2009, 2010 and 2011 
–  Unbalanced panel data 

 
 



Data 

•  Information on :  

–  energy-saving renovations (insulation, improvement of heating system and 
adoption of renewables) 

–  households and housings characteristics  
–  energy used and energy bill 
–  renovations before and after the introduction of an energy tax credit 
 
 

•  Complementary data :  

–  Unified degree-days (SOeS) 
–  Energy prices (Pegase database) 

 



Renovation rate 
13.9% of owner-occupied 
dwellings renovated over the 
period compared to only 2.5% 
of rented dwellings 
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Renovation expenditures  
Renovations carried out by 
homeowners more 
significant : 4,576 euros 
and only 1,550 euros in 
rented dwellings 
 

 



Data 

Main reasons to undertake a renovation 
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We estimate the following model : 

yit
* represents renovation expenditures (first, for all the sample and then, for 

homeowners and tenants separately) 
xit  are control variables :  

 - household characteristics (income, age, number of persons in the household,    
 moving into the dwelling since less than 5 years) 
 - housing characteristics (house, year of construction, surface area, localisation) 
 - the energy expenses per m2 (lagged),  
 - the temperature in the dwelling (lagged) and unified degree-days by region (lagged) 
 - the introduction of an energy tax credit 

 
 

Energy-saving renovations:  
Econometric model 



 
•  Censorship problem :  

 The renovation expenditures can be observed only partially : We know the 
 expenses only for households which undertake a renovation and we do not 
 know how many, households that have not renovated, would have spent if  they 

had undertaken a renovation 
 
 
 
 
 

 à We use a Tobit model 

Energy-saving renovations:  
Econometric model 



Energy-saving renovations:  
Results – Complete sample 

 

Note:	***significant	at	1%;	**significant	at	5%;	*significant	at	10%.	



Energy-saving renovations:  
Results – Owners and tenants 

 



The impact of renovations on energy consumption 

 
 
•  4,609 households renovate over the observed years 
•  In average, the energy consumption is 1.4 kWh/m2 higher the year after the 

renovation compared to the year before 
•  53% of households increase their energy consumption the year after the 

renovation 

 à Presence of a rebound effect ?  



The impact of renovation on energy consumption 
Econometric model 

•  Matching method (Rosenbaum and Rubin, 1983; Heckman, Ichimura and 
Todd, 1998) 
–  Objective : measure energy consumption with the renovation – energy 

consumption that would have been observed without the renovation 

 
–  To match each household that renovate (treated group) with household 

that do not renovate (control group), with the same observable 
characteristics 

  à Propensity score matching (Rosenbaum and Rubin, 1983)  
  

Control group 
Households who do 

not renovate 
  

Treatment group  
Households who renovate over the 

period at least one time 
  



The impact of renovation on energy consumption 
Results 

 

Note:	***significant	at	1%;	**significant	at	5%;	*significant	at	10%.	



Conclusion 

•  Housing tenure status is an important barrier to reducing energy 
consumption in housing sector 

–  Tenants renovate less than owner-occupied 
–  The energy tax credit does not induce tenants to renovate  
–  A rebound effect of energy consumption larger than for owners-

occupied.  

•  Policies that encourage energy-saving renovations can lead to a rebound in 
consumption.  



 
 
 
 

Thank you 
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