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• Global energy demand rose by nearly 2% in 2017, and CO2 emissions rose by 1.4% 
after three years of being flat. 
 

• Energy efficiency improvements are enhancing productivity and reducing 
emissions, but policy action is weakening. 

Change in global primary energy demand, 2011-17 
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2017 saw a resurgence of growth in global energy demand 



Building an energy efficient 

and equitable society 



A new strategy for energy & sustainable development 

The Sustainable Development Scenario provides an integrated strategy to achieve climate goals,  
while also tackling air pollution and achieving universal energy access 
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Buildings energy efficiency 



Decomposition of buildings global final energy use, 2000-17 (left) and end-use contribution to efficiency savings (right) 
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(www.iea.org/etp/etpmodel/buildings/).  

Buildings sector energy use is continuing to rise 

Growth in building sector energy use is linked to increasing floor space and appliance ownership. 
Space heating is driving savings across both all building types. 



Buildings energy use and energy intensity, 2000-40 
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Buildings energy efficiency has been improving 

Buildings energy use has been rising, but could stay flat to 2040, despite 60% more floor space. 
Buildings energy intensity has been improving at 1.6% per year, but this could be 2.2% per year. 

Key policy actions 
 
• Comprehensive efficiency policies, 

targeting both new and existing 
building stock and appliances. 
 

• Incentives to encourage consumers 
to adopt high efficiency appliances 
and undertake deep energy 
retrofits. 
 

• Improved quality and availability of 
energy performance information 
and tools. 



Shifting the 

global stock 



Many countries have plans to significantly reduce energy use or improve energy intensity from the 
building stock.  
 
Much of this reduction needs to come through more energy efficient built environments, which are 
responsible for almost 40% of global emissions. 
 
Globally energy efficiency refurbishment is estimated to result in the  investments of trillions of dollars. 

Why change our current research and practice? 



Studying the building… as a group 



As a population 



Epidemiology… 
 
Is data driven, emphasis is on 
empirical evidence, distribution of a 
condition, understanding of 
underlying / driving factors 
 
Focuses on understanding what is 
affecting the spread and severity of 
a condition 
 
Uses research findings to inform 
past/future practices and policy 

What is ‘Epidemiology’ and why is it relevant to energy use in buildings? 
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What is energy epidemiology? 



Framework for interdisciplinary research 
 
Large-scale population studies on the distributions of prevalence and incidence, and identifying and 
understanding the factors affecting theses distributions, using empirical data! 
 
Have established data collection protocols, analysis, and archiving as a shared resource, and place 
detailed studies in context. 
 
Protocols for feedback of findings (e.g. failure rates, adverse outcomes, unintended consequences) and 
systematic reviews of evidence 
 
Emphasis on research translation and engagement  with policymakers and industry as part on an on-
going progressive research programme. 

How would the research landscape change, if excessive energy demand were treated like a health risk? 



That the shift to a low-carbon 
society along with the 
alleviation of energy-related 
social and environmental 
phenomena, such as fuel 
poverty and climate change, can 
be improved through 
population-based methods that 
analyse patterns and systems of 
energy demand services in 
order to better understand the 
practices, drivers, causes and 
differences of energy demand 
outcomes. 

Central paradigm of energy epidemiology is: 



Applying Buildings Epidemiology in 
the United Kingdom 



The UK has a skewed distribution of demand – 
savings need to focus on the ‘fat Middle’, those 
who have moderate to high energy demand. 
 
UK policies will need to address the gap in the 
uptake of retrofits among older, owner occupied 
dwellings in areas of middle incomes.  
 
‘Middle’ group households use more energy on 
average, after controlling for home size, age and 
type, and thus the potential impact for energy 
savings is greater in absolute terms.  
 
This research focuses on the potential energy 
savings associated with targeting this 'middle' 
class of energy users and the necessary take up 
of retrofit technologies across this housing stock. 

What the UK must address to reach 2030 
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We need to shift the 
’fat middle’ to the left 



Our modelling shows the installation of retrofits (cavity and 
loft insulation, boiler replacement and double glazing 
installation) in eligible 19.8 million dwellings would save 
10% of annual energy demand. 

Shifting the curve to reach 2030 

By increasing the effectiveness of the ‘treatment’, we could 
further shift the curve and increase to 18% savings, improving 
the potential to achieve 2030 targets. 



What can we do to achieve our targets? 



In UCL, we have built 3DStock, a method for modelling all 
buildings – domestic, non-domestic and mixed-use – in a 
locality, in three dimensions and located geographically. 
 
SimStock is a dynamic simulation model with the potential 
to predict the energy use of the domestic and non-
domestic building stock in England and Wales. 

Shifting the curve to reach 2030 
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Build a resource for the community 



1. Consistent methodologies can create a 
bigger market with greater competition for 
retailers, and an information standard for 
consumers 
 

2. Balance input requirements with assessor 
skills, effort, and home owner/ purchaser 
tolerance 
 

3. Making data available (but with privacy 
addressed) enables research, targeting and 
information for taking action. 

Centered on dwelling age (1965-1974)
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Predicted demand*

Predicted 95% CLM

*Representative sample of British dwellings with predicted 2007 gas primary space and water heating N=13,000

†Representative sample of British dwellings with actual 2007 gas meter readings N=50,000

Predicted demand 

has a steep slope 

Actual demand has a 

shallow slope 

Considerations for Australia 
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