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Energy and buildings 
Energy efficiency in built environment needs a trigger 

  Stagnating trend in energy efficiency of buildings  
  After decades of substantial energy savings due to supply-side measures 

  But real estate sector is still a major energy consumer… 
  40% of global consumption raw materials (even 55% of wood) 
  30% of global CO2 emissions 

  Awareness is growing 
  Legislation 

  US: Waxman-Markey bill 
  Europe: EPBD 

  But...what about demand-side triggers? 
  Occupiers 
  Institutional investors 



The power of (sound) economics 
“Eco efficiency” and capital budgeting 

  Investments in buildings may result in: 
1.  Energy savings and emission reduction 

  Save on current resources 
  Insure against future price increases 

2.  Higher transaction prices 

  Signal of energy efficiency is priced in commercial real estate…. 
  Eichholtz, Kok and Quigley (forthcoming AER) 

  …and this is mostly driven by a cheap, voluntary label 

  What about private consumers? What about other property markets? 





What happens at the other side of the ocean… 
EPCs mandatory as of Jan 1, 2009 

  Following the EPBD, the EU27 has introduced the Energy 
Performance Certificate (EPC) per January 2009 

  Mandatory for all real estate transactions (commercial and 
residential; renting and buying) 

  Netherlands, January 2008: Introduction of energy label in Dutch 
housing market  mixture of high (political) hopes and public 
dismay 

  A deviation from the plan: the buyer can decide not to ask for an 
EPC… 

 …and the quality of the labeling process has been questioned  



What is the signaling value of EPCs? 
And are labels diffused in some systematic way? 

  We analyze two things: 
1.  The adoption process (innovation diffusion), who adopts? At which 

pace? And why?  
2.  The effects of labels on the sale process, and why? 

  We use Holland as a unique laboratory 
  Sample consists of over 100,000 home sales for the period January 

2008 through September 2008 
  Label information is obtained from SenterNovem (incl. adoption date 

and label class) 
  Housing info is offered by NVM, the Dutch Realtor Association, incl. a 

wide variety on dwelling characteristics 



Adoption rate and adoption place 
Diffusion slows down, but higher in “weak” regions 
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Explaining the diffusion and adoption of labels 
Who adopts a label in an almost voluntary setting? 

  Methodology: logit framework 

1.    

EPCin= dummy variable is one if building has an EPC, otherwise zero 
X = vector of hedonic characteristics (e.g. age, size, quality, etc.) 
L = vector of province dummies 

€ 

EPCin =α + β iΧ i + δLn + εin



Results (I) 
Adoption rates driven by age and quality of dwelling 
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The value of energy-efficient homes 
The effect of a “green” label on transaction prices 

  Methodology: standard valuation framework 

(1) 

(2)  

P= Transaction price (per m2) or days on the market 
X = vector of hedonic characteristics (e.g. age, size, quality, etc.) 
L = vector of province dummies 
g = dummy variable if building i has green label (A, B or C) 

or 

S= vector label score dummies (A – G)  

€ 

logPin =α + βiXi + δnLn + γgi + εin

€ 

logPin =α + βiXi + δnLn + γSi + εin



Results: time on the market 
Label has negative but insignificant effect on time on market 
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Results: transaction price per m2 
“Green” label enhances value (3.4 – 4.7%) 
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Results: transaction price per m2 
The “greener” the better (?) 

+ + 



Driver of premium: the gas bill or intangibles? 
The premium can partially be explained by energy efficiency 

  An average Dutch household consumed 1550 m3 of gas during 2008 
  3% cooking, 19% warming water, 78% heating 
  This was 2100 m3 in 1996 

  The gas price in 2008 was €0.61/m3 
  So, in 2008 the average household had a monthly gas bill of €77 
  This, however, varied vastly across the market, in 2008 the range was 
€53 (A-label) to €162 (G-label) 

1.  We discount this spread (assuming 12 years of ownership)  
2.  We calculate the spread as a fraction of the transaction price (ie. the premium 

that could be paid based on energy efficiency alone) 

     A   B   C   D   E   F 
Apartments   3.3%  2.8%  2.4%  1.9%  1.4%  0.8%    
Houses   5.9%  5.4%  4.7%  3.7%  2.6%  1.3% 

3.  We compare the “energy efficiency” premium to the observed label premium: 

Gas-portion   45%  55%  65%  70%  110%  130% 



Conclusions and implications  
“Green” label effectively reflects energy efficiency 

  Demand-pull is necessary to reduce carbon impact of built 
environment 

  Voluntary labels can help in creating transparency in energy 
efficiency 

  The EPC seems to be effective (in this regard): we document a price 
premium that varies with the label outcome, which is driven for a 
large part by future energy savings 

  A quality signal in an otherwise intransparent market 

  But…a clear, consistent and reliable signal is a prerequisite 



Questions? Remarks? 

N.Kok@maastrichtuniversity.nl 


