
 
 

   

 
Comparison Passivhaus versus Code for Sustainable Homes  

You can not directly compare the Passivhaus standard with the Code for sustainable homes. 
Passivhaus is an energy performance standard whereas the code is an environmental 
assessment methodology covering the overall environmental performance of a building 
including for example construction site management, consideration of the materials used in 
construction, water consumption of the building, provision of recycling bins etc.   

The Passivhaus methodology was developed in the early 1990s and has since become ‘the 
world leading standard in energy efficient design and construction’ (BRE London).  It is a tried, 
tested and successful approach to designing and constructing very low energy buildings, with 
thousands of examples built over the last 20 years all over Europe. 

The energy performance and carbon saving criteria of the code for sustainable homes are 
based on SAP. However, Passivhaus and BREEAM or the Code are complimentary and 
Passivhaus is a very good place to start when setting out to attain level 4, 5 or 6 Code ratings. 

     

   Passivhaus  Code for Sustainable Homes 
Energy 
Use 

Energy consumption of a Passivhaus is 
assessed using the Passivhaus 
Planning Package. The PHPP is a 
design tool allowing specialist planners 
to assess and calculate the energy 
demand for low energy buildings. It was 
developed using dynamic simulations 
[AkkP 13] that were then validated by 
monitoring results of completed Passive 
Houses over the last 20 years. The 
result is a simplified model which pairs 
reliable results with justifiable effort for 
data acquisition [Feist 1994] . This 
research has proven that if the 
Passivhaus methodology is followed 
through from the earliest design stage 
then energy savings for space heating of 
up to 75% (compared to 2010 building 
regs) are achievable. 

Energy consumption is assessed using 
SAP. - SAP was developed in the 1980s 
from a study of homes with relatively 
poor levels of insulation and therefore 
high levels of heat loss to develop a tool 
to show compliance with Building 
Regulations Part L.. It is not precise 
about areas that become critical in very 
well-insulated dwellings.  Research has 
shown that SAP has a poor track record 
of predicting the energy demand of 
buildings in general and especially for 
low energy buildings. - SAP plays down 
the significance of insulation and air 
tightness, and assumes high levels of 
internal gains, leading designers to 
believe they have reached a sensible 
lower limit on heat loss when in fact they 
have not. Deviations of up to 300% are 
not untypical. Today there is a wide 
consensus amongst construction 
professionals that SAP as a design tool 
is unsuitable to predict the energy 
demand of low energy buildings. 

Carbon 
Saving  

Calculations of carbon savings are 
based on the PHPP calculations. The 
Passivhaus standard defines an upper 
limit of primary energy consumption 
which includes all energy used within 
the dwellings (including, heating hot 
water, lighting and all appliances). Only 
the energy efficiency of the actual 
building design is allowed in this 
calculation (i.e. no carbon offset from 
onsite energy generation).   

For the code the carbon saving 
calculations are based on SAP as a 
percentage improvement of the actual 
design when compared to a notional 
design. Compliance can be shown by a 
range of measures including energy 
efficiency and carbon offset via onsite 
renewables. To achieve code 5 carbon 
emissions from 'regulated energy use' 
must be reduced by 100% either through 
energy efficiency or onsite renewables - 
when calculated in SAP (see above) 



 
 

   

Fuel 
Poverty 

 Per its definition, using the Passivhaus 
standard will reduce the energy demand 
to a level less than 15kWh/m²/year. In 
other words a Passivhaus can be 
heated with less than 1.5 litre of heating 
oil/m²/year. For a 64m² two bed flat this 
would result in total annual heating 
costs of £38 (based on a price for 
heating oil of 40pence a litre). Because 
these savings are a reflection of the 
design, orientation and quality of the 
building fabric (and not bolt-on high tech 
kit with shorter lifespan) these energy 
savings will be achievable over the 
lifetime of the building i.e. 80years+. 
Over the last 20 years research on built 
project has proven that these energy 
savings are realistically achievable. For 
tenants living in Passivhaus'es this will 
mean greatly reduced cost and it will 
make them less vulnerable to future 
changes in fuel costs. 

Research carried out on built examples 
of code 4, 5 and 6 dwellings, where 
standard methods of constructions have 
been paired with the installation of on-
site renewables proves that those 
dwellings have regularly fallen short of 
their expectations with regards to fuel 
savings. All larger field studies have 
shown that actual energy consumption is 
more likely to be 1,5 to 3 times as high 
and in fact not much lower than that of a 
standard building (see Energy Use 
above). In addition, it is common 
practice to show code compliance 
through the installation of photo voltaic 
panels. Whilst this reduces the carbon 
emissions in SAP, typically the tenants 
do not benefit, but only the registered 
provider who owns the building because 
the energy generated on site is directly 
sold back into the grid via the landlord 
meter. For the tenants in a code 5 house 
it is not unusual to have minimal to 
nearly no energy savings when 
compared to a standard building. In 
worst case, where heat pumps have 
been installed to reduce carbon 
emissions, actual fuel cost could be 
considerably higher because of the 3x 
higher costs of electricity when 
compared to gas. 

Future 
Climate 
Change 

There is an overwhelming scientific 
consensus that the climate is changing 
and that the changes are linked to global 
greenhouse gas emissions – wetter 
winters and drier summers will affect 
existing buildings and alter the 
requirements of new ones.Whatever the 
cause of climate change, we will need to 
adapt our buildings so that they can 
cope with higher temperatures, more 
extreme weather and changes in rainfall. 
According to scientific data for the South 
West climate change is likely to cause a 
rise in average temperatures by 4-6 
degrees over the next 80 
years.Research carried out in the UK 
and Europe has shown that the same 
principles that help to reduce the energy 
demand of a Passivhaus in winter helps 
to reduce the risk of overheating in 
summer. Furthermore the Passivhaus 
standard defines a limit for overheating 
to ensure an optimum thermal comfort in 
winter as well as in summer. At the 
same time it will be less prone to the 
effects from future climate change and 
rising average temperatures. 

There are no requirements in the code 
or SAP with regards to overheating 
beyond Building Regulation 
requirements. Research by the TSB 
indicates that if the effects from future 
climate change are not considered at the 
earliest design stage then costly 
adaptations will be required in the future 
(i.e. air conditioning which increases the 
energy demand and carbon emissions) 
and in worst case render the building 
unusable well before the end of its useful 
economic life.  



 
 

   

Healthy 
Living 
Space 

The Passivhaus methodology is based 
on the principle of creating a healthy 
living environment with minimal energy 
input. Optimum thermal comfort and 
indoor air quality are two of the main 
design criteria. Thermal comfort is 
ensured through thermal bridge free, air 
tight, highly insulated construction and 
high performance windows and doors 
with the aim to deliver a draft free 
environment with no 'cold spots' 
throughout the house. This will avoid 
any risk of mould growth etc and ensure 
a healthy living environment. Optimum 
indoor air quality is achieved by the use 
of high quality, independently certified 
ventilations systems paired with natural 
ventilation via windows in summer. 
Filters within this system can be used to 
filter the incoming air from pollens and 
other particles to help residents who 
suffer from allergies or asthma. 
Passivhaus'es are well known for 
excellent comfort and indoor air quality. 

There are no requirements in the code 
or SAP with regards to thermal comfort 
or indoor air quality beyond Building 
Regulation requirements.  

Cost  Typical costs for a Passivhaus would be 
in the region of £1400/m²  (based on G&S 
experience from built Passivhaus projects in 
the South West) 

In accordance with studies from the BRE 
typical costs for a code 5 dwelling are in 
the region of >£1400/m² 

G&S recommendation is to adopt the more rigorous and cost efficient Passivhaus methodology 
and combine it with healthy building design principles. The Passivhaus standard is tried and 
tested, rooted in sound building physics and based on more than 20 years research and 
development. This will ensure a low energy, healthy and comfortable living environment and at 
the same time minimise carbon emissions and protect users from fuel poverty. 

 


