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Overview 
Through directly acting on the demand for mobility and housing by individuals, cities and 
urban form may play a crucial role to reduce the urban energy demand affecting climate 
change. A vast literature exists that has revealed the significantly negative impact of urban 
form and density on the demand for transport via the commuting behavior.1 Yet very few 
studies have focused on the effect of urban density and spatial planning in altering housing 
choices and residential energy use. This article aims to fill this void and show the importance 
of the residential dimension of the energy demand in the climate change debate. 

 
Method 
To achieve this, a two-step method was developed. The first step consisted of building a 
conceptual framework that allowed to capture the relationship between population density and 
residential energy demand through four different impact mechanisms (see also Figure 1 for an 
illustration of this): 

i. Housing-size effect. It describes the impact of residential density on the available 
surface of household dwellings, which in turn affects the energy used.  

ii. Housing-type effect. It explains the effect of density on the type of dwelling 
(apartments in the city center vs. detached houses in the peripheries), which is likely to 
affect the demand on energy. 

iii. Energy-source effect. It concerns the influence of urban density on the energy sources 
available (gas and electricity mainly), which is expected to affect the demand on 
residential energy by urban households through energy parameters such as heat 
production efficiency or price. 

iv. Heat-island effect. It deals with residential density affecting the energy requirements 
by individuals through altering the average city temperature. 

                                                        
1Results from meta-analytical estimation of the impact of urban form on transport demand show that, on average, 
the density elasticity of mobility is 0.12 (Lampin, 2012).  
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Figure 1: Schematic representation of the impact mechanisms of urban form on residential energy use 
 
 
In the second step, the framework was tested using multichoice logit random utility models 
and linear functions and empirical estimations were performed using a comprehensive dataset 
of 27,940 observations from the 2006 French National Housing survey. Potential endogeneity 
issues were also treated through two-stage residual inclusion (2SRI) (Terza et al., 2008) and 
two-stage least square (2SLS) methods (Wooldridge, 2002).    
 
Results 
We found that population density has a significantly negative effect on residential energy 
consumption in cities. In particular, households living in twice-denser locations face 7% to 
9% lower energy consumption in residential sector. This finding results from the aggregation 
of the net effects of the four impact mechanisms tested, each of which showed significant and 
quantitatively similar effects, though of different nature: a) increasing density acts so as to 
curb energy demand in cities via reduced housing sizes and compact dwellings; b) increasing 
density causes temperature to increase in central denser areas through micro-climate changes, 
which in turn reduces heat requirements during wintertime; c) increasing density fosters fossil 
switch towards gas use in dense areas, which in turn raises the residential energy demand 
through price effect. 
 
Conclusions 
Coupling this work with analyses showing the contribution of density in significantly 
reducing transport-related energy use provides promising quantitative insights in support of 
the role of urban form and spatial planning in curbing energy demand and associated carbon 
emissions. 
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