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The Issues

• The background

• Behaviour change

• Reducing

consumption and 

demand

Charles Avery, Untitled 

(Chesches Players outside the 

One-Armed Snake) - 2009



Why buildings?

• Buildings – 41% of all energy in the EU

• Transport / Manufacturing less than 25% 

each

This type of analysis is

difficult to do…



Background: Building regulations

Existing Buildings

New Buildings



The Policy Context

• Strategic Environmental Assessment 

Directive 2001 (effective 2004)

• Energy Performance of Buildings Directive 

2002 (effective 2009)

• Energy Performance of Buildings Directive 

2010 (effective 2012)



What is the Standard Assessment 

Procedure?

• Simplified model for 

energy use

• Breaks energy use and 

heating requirements 

into heating, appliances, 

lighting, etc.



Split is very heating heavy (in the UK)

Shorrock, L. D. and J. I. Utley (2008). Domestic 

energy fact file 2008. p. 43
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Recent changes

Lowe, Robert (2007) 'Technical options and strategies for 

decarbonizing UK housing', Building Research & Information, 

35: 4, 412 — 425



Why electricity use? ...and will keep 

growing

International Energy Agency (2009). Gadgets and 

Gigawatts - Policies for Energy Efficient Electronics.



Environmental footprint… what is 

expected of architects to deliver?

Richie (2009), p.8



Two views of carbon emissions



Behaviour Change

• Sometimes a difficult moral question

• Pattern of a city influences pattern of 

people’s lives

• Example: Transport and local

neighbourhoods



Connectivity and catchments



How intense does development need to 

be?
• If basics are < ½ km with 2,500 people

needed to support them…

• Translates in a normal residential area to 100 

dwellings per hectare… or 1:1 FAR



Relate to real life…



Reducing consumption and demand

• Overall picture

• Solar design

• Ventilation

• On-site energy sources

• Water



(One) National view of building energy 

Shorrock, L. D. and J. I. Utley (2008). Domestic energy fact file 2008. p. 43

(1 PJ = 30 million kilowatt-hours)



A picture of the energy we use as a 

community

Coopers Road, London – courtesy Max Fordham LLP



What to choose???

Thomas and Richie 2006, p.57



The reality

Rosalind Nashashibi,

Eyeballing - 2005



Comparison of energy and density

Richie p.5 (2006)



Comparison of energy and density

Richie 2006, p.5
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On-site production

• (Photovoltaic cells)

• Wind energy

• District heating systems



On-site production – often not enough

Lloyd Crossing, Vancouver



Wind on-site….a bit discredited

In a London street – 17kph; recommended 29kph!! 



Solar energy methods

• Daylight – reduce electricity for lighting

• Passive solar heat gain (space and water)

• Photovoltaic cells



Daylighting

• Both internal and external…

• But not too overblown!



Solar heat gain and PV Cells

Thomas and Richie (2009), p.47



Solar heat gain

• Buildings gain more heat from the south

• Less energy to heat…more energy to cool

Ratti et al. 2005



What about solar farms??



Ventilation

• Single-aspect 2.5m x ceiling height

• Double-aspect 5m x ceiling height

• Results in block depth < 15 metres to avoid

mechanical systems



Tips on effectiveness

• Measure daylight in winter, 2 metres above

the ground (a window)

• 20% of wall glazing as minimum

• 30 degree from south maximum

• Street grids – east to west



How much does this all cost!?

Thomas and Richie 2006, p.47



Many possible routes

Ulla von Brandenburg, 2009, Installation 8



New data developments: DECC Energy

• An MLSOA is approx. 3,000 households

• Includes number of meters, population

• New release at LLSOA = 400 households



New data developments: English House 

Condition Survey (now renamed)

• Dwelling type

• Energy spend

• Income

• Window type

• 15,000+ per year



Methodology

Ulla von Brandenburg, 2009, Installation 8



Methodology (1)

English House 

Condition Survey 

(unit scale) 

DECC Regional 

Price Index 

(Regional scale) 

ONS Census data / 

Experian 

(MLSOA scale) 

EHCS/RPI/ONS 

Derived Dataset 

(MLSOA scale) 

DECC Energy 

Data (MLSOA 

scale) 

Region Region Region Region Region 

  MLSOA name MLSOA name MLSOA name 

Dwelling type  Dwelling type Dwelling type  

Area Type  Land Use Area Type   

Gross Floor Area   Residential 

Floorspace 

 

Household Income / 

Income group 

 Household Income 

/ Income Group 

Household 

Income / Income 

group 

 

Spending on 

ordinary electricity 

use  

Price per kilowatt-

hour 

 Total ordinary 

electricity use  

Total ordinary 

electricity use 

Method of payment Method of payment    

 



Methodology (2)



Methodology (3)



Methodology (4)



Results

Rosalind Nashashibi,

Eyeballing - 2005



Results (1)

• The planning and building regulations in 

force from 2001-2005 underestimated the 

ordinary electricity consumption of 

households by half



Results (1)
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Results (2)

• Both BREDEM and the survey data show a 

slower increase in consumption in proportion 

to income than the DECC data indicates....



Results (2)
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Results (2)

• ...especially in heavily urbanised areas. 

Remember this is the spatial version of the 

survey data.



Results (2)
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Results (3)

• Using the income version of the survey data, 

the EHCS and BREDEM estimates show 

similar increases in energy use based on 

income compared with the DECC data...



Results (3)
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Results (3)

• ... in the London region, however, there is 

little relationship between income and energy 

use in the EHCS survey data and in the 

BREDEM model estimates of energy use.



Results (3)
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Problems and analysis

Charles Avery, Untitled 

(Chesches Players outside the 



Problems and analysis (1)

• The survey deliberately had a huge spread of 

energy use and incomes!



Problems and analysis (1)
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Problems and analysis (2)

• The survey had more lower and middle 

income groups, especially in London



Problems and analysis (2)

Region Household 

Income –

EHCS 2003-06 

average

Household 

Income –

2004-05 Income 

tax report

% Difference

North East 15,715 19,127 17.8%

North West 17,778 20,483 13.2%

Yorkshire and the

Humber

17,481 20,247 13.7%

East Midlands 18,573 20,868 11.0%

West Midlands 18,500 20,535 9.9%

East of England 22,115 24,401 9.4%

London 22,617 29,947 24.5%

South East 24,388 26,328 7.4%

South West 20,651 20,954 1.4%



Problems and analysis (3)

• The index of net household wealth per head 

more than doubled between the early 1990s 

when the BREDEM 2001 version was first in 

development, and the mid-2000 when the 

EHCS and DECC data was taken. Is this a 

1:1 relationship?



Further work

• Isolating datasets that address low income 

and high income households and their 

energy use

• Investigating increasing household wealth as 

an adjustor of established domestic energy 

models

• Examining differences between heavily 

urbanised and other areas in relation to 

income and other socioeconomic factors



End of slide show

Lucy Skaer, Zero Table, 2008


