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Nature of the problem



  

Objectives of the work

Three key objectives:

To critique and improve existing models

To develop a ‘future-proofed’ specification 
for a better model

To build the new model, using open code, 
to estimate:

- CO2 emissions

- costs of energy and upgrades

- embodied energy

- NOx and methane



  

How the model works



  

Simplified structure

A robust building physics model calculates CO2 emissions from each 
profile in the SHCS + new types

Building stock/demographics component multiplies numbers of 
homes by CO2 emissions

Separate module on embodied energy



  

Mechanics of the model

Excel spreadsheets store:

 Fuel and emissions data for each house type 

 Annual data for: 

Fuel costs
CO2 intensity of electricity
New construction of each new build type
Demolition
Proportion of ‘improved’ dwellings

 An annual factor for the percentage of each dwelling 
type upgraded, based on 

Opportunity
Existing take up
Policy targets being examined

 Output table to calculate total annual

upgrade costs
energy costs
emissions 

from all dwelling types.



  

Base case assumptions

Existing trends for house-building and demolition 
continue (25,000 new homes/year, and 4,000 
demolitions)

Existing trends for falling carbon intensity of electricity 
continue

No step-change breakthroughs in zero carbon 
technologies for homes

No major demographic shifts

Households continue to run their homes broadly as they 
do now

Methane and NOx emissions change in proportion to CO2 
for each fuel source

The costs of upgrades are the same for all homes, and do 
not vary with uptake

Future homes are simplified to just 12 house types



  

Findings - Scenarios



  

Individual upgrades



  

Scenario 1: 20% reduction by 2020

This can be achieved, by carrying out a basket of seven 
upgrades to homes:

A.    Insulate all of the lofts that currently have less than 270mm of 
insulation

B.    Insulate all of the uninsulated cavity walls that can be insulated 
(estimated at 60% of uninsulated cavities)

C.   Carry out low cost improvements to building fabric of all homes 
(draught-proofing, pipe lagging, reinstating shutters, radiator 
shelves, radiator foils and cylinder insulation)

D.   Replace all incandescent (old-fashioned) lightbulbs in all homes

E.    Install condensing boilers in 60% of homes that currently have non-
condensing boilers.

F. Install advanced heating controls (with timers, air and cylinder 
thermostats) in 60% of homes that currently do not have them. 

G. Install solar water heaters in 30% of existing homes.



  

Scenario 1: 20% reduction by 2020

These upgrades would cost £8.2 bn, and reduce annual 
emissions to 10.3 MtCO2

This cost is about half of the cost of building new homes, and 
about a quarter of the annual cost of energy to households



  

How should we act on this?

The work shows policy makers how to focus resources where 
there is most potential for savings
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