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What I will cover 

• Why data is so important for a low carbon future? 

• An analogy between  energy research and health data and 

research.  

• Introduction to the Centre for Energy Epidemiology  

• International problem 
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The scale of the challenge  

• Most developed countries have plans to significantly reduce 

energy use from the built stock and transport. 

• For example, The UK is legally committed to an 80% GHG 

emissions reduction target for 2050 and to 5-year carbon 

budgets in the interim. The 2011 UK Carbon Plan states 

that “By 2050, all buildings will need to have an emissions 

footprint close to zero” 

• Globally energy efficiency refurbishment is predicted 

investments of trillions of dollars. 

• If we are to invest this money wisely we need to improve our 

evidence base.  



Why do we need to make better use of 

existing data? 

 1. To support policy and legislation in particular in relation to the 

Climate Change Bill, the Building Regulations and EPBD. In particular 

test the impact  of energy efficient policies. 

2. To provide support to industry to design and install the most 

effective energy efficient products in the built environment 

3. To save people money by improving the installation of energy 

efficiency measures and money that is currently being wasted 

because of duplication of effort and data is being collected when it 

existing data may already provide the answer. 

4. To undertake academic research  

5. To ground building energy models (stock and individual) and 

thereby help provide better agreement between model predictions 

and reality. 

You can not manage what you can not measure 



Roofs Walls Floors Windows, 

doors and roof 

lights 

1965 1.42 1.70 1.42* - 

1976 0.60 1.00 1.00* - 

1982 0.35 0.60 0.60* - 

1990 0.25 0.45 0.45** - 

1995+ 0.25 0.45 0.45** 3.3 

2008 (?) 0.16 0.25 0.22 1.3 

 *applies to exposed floors only 

**applies to all floors including those in contact with the ground 

+ U-values calculated using proportional area method.  Regulations cover material alterations, change of use and lighting efficacy and control 

Changes in Energy Building Regulations 

(Codes) in England and Wales  



Postcode Sector Average Dwelling Age vs Average Gas Consumption per Dwelling
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Part L Building Regs should 

start to impact  
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zero carbon for all 

energy 
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The Great British Refurb 2030 

zero carbon for all 

energy 



Postcode Sector Average Dwelling Age vs Average Gas Consumption per Dwelling

y = -75.102x + 167672

R
2
 = 0.4126

0

5000

10000

15000

20000

25000

30000

1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030

Mean Year of Construction

k
W

h
 p

e
r 

y
e

a
r



y = -0.011x + 25.375
R² = 0.9583

y = -0.0353x + 72.5
R² = 0.9723
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HEED Regression:

EHCS Regression:

SAP Regression:

* 2008 fuel weighted heating CO2 emission factor of 0.192 kgCO2/kWh

A gap between theory and practice 

? 



Why is theory and practice not the same in this 

case ? 

1. Applied physics wrongly e.g. party wall 

2. Not built/refurbished as modelled/theory 

3. Do not understand  changes in occupant 

behaviour including rebound  

‘In theory,  

theory and practice are the same, 

but in practice,  

they’re not’ Santa Fe Institute in Factor Four 



Why we depended so much on theory?   

• Historic lack of funding and lack of real interest. 

• Privatisation of the energy industry (access to data very 

difficult). 

• Perception that if we validated theory 20 years ago we 

never have to do this again because the construction 

industry moves so slow.  

• Ease of modelling compared to complexity and cost of 

monitoring.    
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What has changed? 

• A potential £b industry. 

• Government has legislated carbon targets. 

• Annualised energy data is now available to government at 

meter level as is information about energy interventions, 

building characteristics,  etc. 

• Monitoring potential much cheaper and easier (e.g. smart 

meters). 

• Government has Open Data policy.    

14 



15 

‘epidemiology’ 
epi = upon            

      demos = people 

              ology = logic, study 

 

Term hijacked by the medics! 

 

John Snow founding father of 

epidemiology discovered that 

Cholera spread via a water pump 

in Soho (1849 to 1854). Worked at 

University College     

 

Published in The Builder, 1855: 
an Illustrated Weekly Magazine for the Architect, Engineer, 

Archeologist, Constructor, Sanitary–Reformer and Art 
Lover. London. 

Now titled: Building (building.co.uk) 



Health Research 

Epidemiology 

Psychology Physiology 
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Energy 
Epidemiology 

(population) 

Behavioural 

Science 

(people) 

Energy & 
Building 
Science 

(buildings) 

Energy & Building Research 
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Case/Control studies 

Cohort & Cross sector Studies 

Field Trials 

Statistics 

 

Qual and quant Social 
Science 

Economics 

Communities of practices 

Community based social 
marketing 

 

 

Thermodynamics 

Modelling and Laboratory  

Methods and Disciplines 
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Energy Epidemiology: the study of energy demand in 

a population   

the systematic study of the distributions and patterns of 

energy use and their causes or influences in populations. It 

use statistical association to impose top-down, constraints 

on bottom-up thermodynamics. It deals with the whole 

energy system rather than its sub-systems, focuses on 

outcomes such as reduced delivered energy or carbon 

emissions rather than intermediate performance 

indicators. It is interdisciplinary, facilitating and 

illuminating enquiry from the perspectives of economics 

and social science as well as thermodynamics. It will 

support the developments of technologies, changes in 

behaviour and policies and is action-oriented. 
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The RCUK Centre for Energy Epidemiology (CEE) 

will: 

• undertake primary data collection;  

• advise on data collection;  

• provide secure and ethical curation of a wealth of 

administrative, commercial and research data; 

• link, develop and use innovative research methods;  

• support a structured research programme on energy 

demand intended to achieve a major reduction in UK carbon 

emissions 

• provide the secretariat for a new international network 
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International Energy 

Epidemiology Network  

Workshop, 

15-16 November, LBNL, 

Berkeley, CA, USA 
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The RCUK Centre for Energy Epidemiology (CEE) 

will: 

•  support UK academics, policymakers and industry to research 
energy demand, by providing a cost effective, secure and ethical 
bureau service for building and transport data. It will work closely 
with the new cross government Energy Efficiency Deployment 
Office (EEDO) of DECC, the Energy Saving Trust (EST), UK Energy 
Research Centre (UKERC) and the new Open Data Institute (ODI) 
to marshal and maximise the value of existing and very large 
future sources of energy-related data (“big data”), ensuring the 
greatest impact for evidence-based energy demand research. 
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Opportunities to build on access to data in other 

sectors  

• Dept. of Health National Information Governance Board (who provide access to 

health data without written consent provided the research case is strong 

enough) “The NIGB also advises on the use of powers under Section 251 of the 

NHS Act 2006 to permit the duty of confidentiality to be set aside, where other 

legal routes are not available” 

• Credit Reference agency  is a company that collects information from various 

sources and provides consumer credit information on individuals  
– your name, date of birth, address and previous addresses. 

– whether or not you are on the electoral roll, any county court judgements against you and whether 

you have been declared bankrupt. 

– information from banks and building societies, car loan firms and mobile phone companies. 

– That data includes credit applications lenders you have dealt with, credit limits you have and 

whether you have made payments correctly and on time. 

– It will also show details of credit card balances and repayments and sometimes bank account 

balances 
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THANK YOU 
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Daily Mail 6th February 2013 



Predicted British residential gas heating demand using representative sample of 

dwellings in 2007 and actual annual gas demand from meter readings in 2007 

for a representative British sample (N=50,000). 
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actual 

predicted 
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Dwelling Age 

Predicted¥ Actual* Adj. Predicted*

Note: *Actual demand is drawn from randomly selected 10% representative sample from 
HEED linked to gas consumption (N=374,616); ¥Predicted demand is drawn from EHS 2008 
SAP with solid wall u=1.4; †Predicted demand is adjusted using predicted/actual fuel vs fuel 
expenditure/income intensity curve algorithm. 
 

actual 

Predicted with ”take-back” and U-value 1.4 



Stamford Brook – thermal 

envelope defects –  

convective bypasses 
(Lowe et al 2007) 

http://en.wikipedia.org/wiki/File:BrickWall.jpg


Not refurbished as modelled/theory  

20% cavity wall missing in insulation (n = 85) 

13% loft area missing in insulation (n = 85) 


