
required to further improve building 
performance.  

The method has a number of well-
established limitations and these are  
as follows:

The method actively excludes the largest 
source of carbon emissions from buildings.

The selection and usage of equipment such 
as computing and audio-visual equipment in 
buildings often contributes to over 80% of 
their total energy usage. The philosophy 
traditionally applied is that the energy 
performance of buildings should be judged 
in isolation from the end-user equipment 
that they contain. Buildings can, however, 
no longer be divorced from their content 
when their content has become the driving 
indicator of their overall carbon impact.

In buildings that contain active cooling, 
the end-user equipment strategies applied 
also have a direct effect on cooling demand. 
This is not addressed by SBEM and the 
actual cooling load of two buildings may 
vary by more than a factor of two, while 
SBEM reports identical estimates of cooling 
energy. SBEM is agnostic to the size of the 
cooling plant actually installed.

If the carbon impact of buildings is to be 
reduced notably beyond current practice, it 
is essential to address loads that are housed 
within buildings. 

SBEM is not currently capable of 
considering many of the modern techniques 
required to further reduce energy usage  
in buildings.

Techniques such as heat pump driven heat 
recovery, free cooling, energy storage, 
mixed system strategies and parasitic load 
reduction are not addressed by SBEM. 
While SBEM could be patched to address 
some of these issues, many are too complex 
to easily include within the SBEM calculation.

Embodied energy constraints limit further 
development of SBEM.

In well-designed buildings, the energy lost 
through the building fabric has reached a 
practical limit. In buildings with a heating 
bias, the addition of further insulation 
would typically increase the embodied 
energy of the structure at a higher rate than 

the energy saved. In buildings that combine 

heating and cooling loads, SBEM already 

achieves a reasonable balance and leaves 

little scope for further fabric refinement.

The method is unnecessarily time-consuming 

to implement relative to Its benefits.

Much of what is achieved through the use 

of SBEM could be achieved for modern 

buildings by following a number of simple 

rules. Many of the complexities of the 

SBEM calculation result in modest 

variations in the results achieved.

The method offers limited support for 

design flexibility and innovation.

The method does not support many 

flexible and innovative solutions to 

lowering the carbon impact of buildings as 

it is built around a set of assumed solutions 

to the main sources of carbon emissions 

associated with buildings. Some of these 

assumed solutions have already been 

superseded by advances in technology.  

Building design is advancing at a faster  

rate than the rate of update of the 

calculation method.

The method doesn’t consider occupant 

density.

The energy usage within two hotels, for 

example, could vary by over 100% while 

receiving identical assessments from SBEM. 

This is because there is no consideration of 

the area used per person served. SBEM 

actually rewards the inefficient use of a 

building area by increasing the area of the 

reference building in proportion to the 

design proposal.

The method contains a number of known 

loopholes.

One method of easily improving an SBEM 

result is to use a water-to-water chiller with 

a dry cooler as SBEM requires only the 

efficiency of the chiller to be entered. This 

means that the fan and pumping energy 

used by the dry cooler is excluded from 

the calculation. The equivalent fan and 

pump (compressor) energy would be 

included if using a chiller with integrated 

heat rejector. Known loopholes such as  

this are actively exploited.

Updating SBEM
The useful life-cycle of SBEM could be 
extended by updating the calculation to 
address some of the elements excluded. 
The update would be complex, and the 
calculation would not be inherently future- 
proofed. The largest carbon impact in 
buildings (end-user energy) would also 
remain unaddressed.

Ultimately, the SBEM calculation method 
is designed for a different generation when 
basic fabric performance issues were a  
key driver of building performance. The 
performance of modern, well-insulated, 
airtight buildings with optimised glazing 
areas is no longer defined by deviations in 
fabric performance and a tool that is tuned 
to differentiate fabric performance is of 
limited future application.

The tool may continue to be of benefit 
in the assessment of the performance of 
older buildings.

Level 5 Simulation
It has long been proposed that replacing 
the SBEM calculation with full dynamic 
simulation would allow the inclusion of 
advanced solutions to be more accurately 
assessed.  

The process involves creating a dynamic 
simulation of a refence building and the 
actual design in a similar manner to the 
technique used with SBEM. The designers 
are then given the flexibility to adjust and 
tune the design of the actual building 
design.

Unfortunately, the flexibility of the 
method proved to also be its weakness. 
Dynamic simulation is very susceptible to 
the manipulation of outputs through the 
adjustments of inputs. 

One solution is to fully define consistent 
inputs for both the reference and actual 
model but that ultimately defeats the 
purpose of the method, limiting its 
usefulness to simply offering a more 
detailed assessment of fabric thermal 
performance.

The very flexibility offered by the 
software unfortunately limits its usefulness 
as a tool for standardisation. The method 
also fails to address end-user energy or  

SBEM was introduced to capture some of the more 

complex interactions between heat gains and losses 

from the building fabric. SBEM also allowed the energy 

implications of basic system selection and design to be 

considered. The method attempted to introduce some 

flexibility in design by comparing the performance of a 

proposed building with that of a reference building 

with fixed fabric properties applied.

While it was a useful tool for expanding the scope 

of Part L, it is also of limited benefit in accurately 

assessing the environmental performance of the next 

generation of buildings. A further refinement of SBEM 

targets is likely to be ineffective as the method is not 

designed to assess the modern techniques that are 
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SBEM – limited benefit SBEM – limited benefit 
for modern buildings for modern buildings 

Simplified Building Energy Model

Prior to the introduction of SBEM (Simplified Building 
Energy Model), Part L of the Building Regulations relied 
largely on the setting of minimum fabric insulation 
requirements to reduce heat losses from buildings during 
the heating season. As consecutive revisions of Part L  
were introduced, insulation levels increased, and later air 
permeability targets were introduced. As fabric elemental 
performance increased, other aspects of design such as 
solar gains and system efficiencies became dominant in 
defining building energy performance, writes Chris Croly, 
Building Services Engineering Director, BDP (inset).
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complexities and exceptions to be addressed. 
However, the method appears fundamentally 
less susceptible to complexity as many of 
the details can be referred to building 
designers where they are best addressed.

As with SBEM, it would be necessary to 
address the concept of process loads. The 
view could be taken that most process loads can 
be addressed simply by requiring the design 
team to use further energy saving methods 
and renewables to address any issues.

It would be necessary, however, to exclude 
some process loads for some building types. 
The principle behind the definition of 
process loads should be clearly defined.

The method automatically deals with 
buildings that have extended periods of 
operation as it is the connected load and 
not the energy usage that is directly constrained. 
It is reasonable to extend the energy used 
when providing an extended service.

The method proposed has a limited 
effect on the control of parasitic losses,  
but it does reward strategies that use energy 
storage to improve the time of use response 
of energy systems.

There is a risk that an end-user could 
upgrade systems after completion to bypass 
the method, but this is also a risk with the 
current SBEM method. The requirement to 
routinely update the certification would 
resolve this issue. As the method is much 
simpler than the SBEM method to implement, 
the provision of regular updates would  
not require the same overhead.

Renewable energy
The current version of Part L requires  
the provision of a set percentage of 
renewable energy from on-site sources. 
This proposal was often debated as  
the end-goal is to reduce the carbon  
impact of a building, and reducing  
energy demand is of similar (if not  
greater) value as an alternative strategy  
to using renewable energy. Part L tried to 
address this issue by adjusting the renewable 
contribution with a step change allowance 
based on the SBEM result achieved.

The installed load method would 
address the issue automatically as the 
designers have the option of using renewable 
energy generation (combined with storage 
or load modulation) to meet the capacity 
limits set for the electrical connection.

An on-site renewable requirement could, 
however, also be included. The difficulties 
with varying site constraints could be 
addressed simply be defining the required 
renewable contribution relative to the site 
footprint, instead of the current method of 
using the building area. Defining renewable 
energy as a percentage of usage as is 
currently used is problematic as it does not 
compensate for site opportunity.  

Any future method should exclude the 
consideration of heat pumps as a form of 
renewable energy. The designation of a 
heat pump as a renewable energy system 
was a useful transitional arrangement but 
heat pumps are not renewable energy sources 
by definition. They are now a standard 
solution for almost all buildings rather than 
an option, and the setting of base electrical 
import limits should assume the application 
of heat pumps (or equivalent).

Any renewable energy requirement 
should exclude sources of significant local 
pollution or traffic congestion.

Energy labels
While SBEM continues to be a reasonable 
method of assigning energy labels for older 
buildings, it has proved impractical for new 
constructions and refurbishments. Almost 
all new buildings of the same type achieve 
the same energy label, irrespective of their 
actual performance. There is inadequate 
resolution within the system to differentiate 
between buildings.

 With an upgraded energy performance

  

requirement, and more importantly 
developments in lighting efficiency (which 
significantly influences the SBEM result), all 
buildings are likely to achieve an A2 rating 
by default when using SBEM.  

As it would be confusing to recalibrate 
the labelling system, the logical option is to 
sub-divide the A category. The subdivision 
would have limited meaning if trying to 
differentiate by using SBEM but, if using the 
connected load method, subcategories 
could easily be used to regrade the labelling 
system by sub dividing the A category.

Conclusions
The energy performance of new buildings 
has reached the point where continuing to 
focus on improved fabric performance will 
result in rapidly-diminishing returns. It is 
necessary for the development of any future 
method used to accept that end-user loads 
are the largest driver of energy consumption 
in buildings, and that a building’s design  
can no longer be considered in isolation  
of its content.

An innovative change of approach is 
required to address this reality and the 
defining of building performance based on 
installed loads is one potential alterative 
method of achieving this.   

The method offers many advantages and 
encourages designers and building users to 
work together to achieve new, flexible 
solutions to reducing the carbon impact  

of buildings. nn

the difference between theoretical and 

actual building performance.

Monitored energy usage limitations
Ideally, Part L would ultimately be replaced 

by a system that judges a building’s energy 

performance based on its actual monitored 

energy consumption, in addition to the 

theoretical performance of the fabric  

and systems design.

Once minimum construction standards 

are achieved, the poor performance of 
buildings could be addressed through an 

extension to the principles of smart 
metering. The energy tariff applied could 

increase as the relative usage increased, 
rather than the current norm where larger 

energy usage is bizarrely often rewarded 
with a lower tariff.

While addressing actual energy 

consumption is logical, it may not be 
politically acceptable and is potentially 

open to misuse as a taxation tool.

Installed load moderation
This is a new concept which proposes that 

a building’s energy performance is judged 

based on two key metrics as follows:
• The installed plant load for the building;

• The total installed power connection to  

 the building.
There is a very strong correlation between 

the minimum size required for the above 

metrics and the actual energy consumption 

of a building. It is hypostasised that the 

correlation is much stronger than that 
between an SBEM result and a building’s 
actual energy performance as the method 
targets the actual outputs of interest instead 
of an interim indicator.

The outputs selected are a function of 
the following:
• The fabric performance of the building;
• The type and efficiency of the installed  
 systems;
• The end-user equipment installed;
• The control and operation of both  
 equipment and end-user loads.

The method would be implemented by 
setting a maximum installed systems load 
(heating, cooling, hot water, fans and pumps) 
value for each building type, and assessing 
a building’s performance on its installed 
load. An additional performance metric 
would be applied for the overall building 
connected (non-renewable) load.

These targets set would be combined 
with a number of simple existing constraints 
on key fabric element thermal performance, 
solar gains and systems as detailed currently 
within the existing Part L. This approach 
offers a considerably simpler and more 
direct solution than SBEM to assessing the 
total operational carbon impact of buildings.

While the simplicity of the approach 
may lead to the assumption that it cannot 
address the complex issues described 
above, most of the limitations of SBEM 
benefit from this simplicity as follows:

Flexibility and innovation
There is no constraint on the calculation 
tools, or the innovations used to reduce 
building loads, because the result rather than 
the inputs are assessed. Designers are free 
to use any design technique or tool they 
deem most appropriate for the building.

Occupant density
The installed load target can be specified in 
two forms. The target would, in some cases 
such as offices, be expressed in terms of 
building area where it is the key metric of 
interest. Where occupancy served is the 
primary metric of value, such as hotels, the 
figures could be expressed in terms of the 
number of beds provided. This method 
penalises the production of buildings that 
are inefficient in the use of space. 

Time 
The method is much quicker and easier to 
implement than SBEM as it does not require 
bespoke software to be developed and 
maintained. Nor does it require an additional 
design task so this frees up designers to 
concentrate on building design.

End-user loads
End-user energy use would no longer be 
divorced from the building’s carbon impact 
as all energy consumed therein is considered.

Input bias
The methodology is less susceptible to 
input bias and is therefore less open to 
manipulation of the result achieved. The 
inputs become irrelevant as only the 
output is assessed.  

Performance gap
The solution would be to address the 
perceived “performance gap” as buildings 
that fail to achieve the design load would 
simply not be fully operational at handover 
until their design flaws were rectified.  

Renewable energy limitations
The trading of renewable energy with 
energy efficiency occurs naturally within 
the method. Designers could use renewable 
energy to reduce installed loads. The 
method only considers carbon emissions 
and not the source of their reduction, 
which is left entirely to the designers.

Limitations of load moderation method
As with any method that is applied to a 
large number of buildings, there would be 
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Schematic showing the difference between the SBEM Method, Monitoring Energy 
Method and Installed Load Method.


