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The majority of dwellings in the UK can be refurbished to achieve higher 
energy performance levels. However, there are a number of factors which 
will dictate the potential for refurbishment and corresponding Energy 
Efficiency Rating (EER)1 as determined by the UK Government’s Standard 
Assessment Procedure, SAP. Some of the determining factors are: 

 – the age of the dwelling, type and construction method 

 – the dwellings state of repair, and existing performance

 – the project budget 

 – if the dwelling is listed or in a conservation area, and 

 – if the dwelling will be occupied during the refurbishment 

The research outlined in this paper was funded by the BRE Trust with the 
objective of understanding what improvements can be carried out in 
common dwelling types to improve the Energy Efficiency Rating (EER) and 
as a result achieve higher performance within environmental assessment 
schemes such as BREEAM Domestic Refurbishment (BDR). 

This research illustrates the importance of considering the existing 
energy performance of a dwelling (baseline EERs), how this influences 
the level of energy efficiency improvements that can be achieved and the 
resulting credits under the BREEAM Domestic Refurbishment scheme. 
It also highlights what measures may be required to improve a home, 
depending upon the existing performance of the dwelling, based upon 
age band and dwelling type.

Introduction

1  The Energy Efficiency Rating measures the overall energy 
efficiency of a dwelling on an A to G scale, ranging from 
1 to 100 (the higher the number, the higher the energy 
efficiency). The Energy Efficiency Rating is equivalent 
to the Government’s Standard Assessment Procedure 
(SAP) Rating in Full SAP simulation.
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Summary of findings

The report shows that irrespective of the dwellings age and existing 
performance, there are a range of measures that can be adopted in 
order to achieve high BREEAM ratings. In terraced dwellings, there are 
opportunities to achieve the minimum BREEAM energy standards for 
‘Excellent’ and ‘Outstanding’ without the need to install renewables. 
Also , all detached and semi-detached dwellings have the potential 
to achieve at least the minimum energy standard for a BREEAM ‘Very 
Good’ level, where a reasonable whole house package of measures 
were adopted, equivalent to refurbishment package P4 as highlighted 
by figure 2 of this report. 

However, this investigation has also demonstrated the importance 
of reducing electricity demand in dwellings when aiming for higher 
BREEAM scores.

Overview of BREEAM Domestic 
Refurbishment (BDR)

The BREEAM Domestic Refurbishment (BDR) environmental assessment 
standard aims to encourage high but achievable levels of Energy 
Efficiency in refurbished dwellings, thus reducing CO2 emissions, 
running costs and fuel poverty. 

When seeking BREEAM Domestic Refurbishment certification it is 
important to consider the level of intervention required to meet the 
desired target rating. The BREEAM energy category assesses measures 
to improve the energy efficiency of the home through refurbishment. 
65% of the available energy score relates to targets based upon SAP 
or the EPC. It awards credits for predicted whole building performance 
levels based on the inherent properties of the dwelling rather than 
actual energy consumption which is influenced significantly by other 
factors including the behaviour of occupants. 

This briefing note focusses on the impact of refurbishment on the  
Ene 01 BREEAM credits (Improvement in Energy Efficiency Rating) and 
Ene 02 (Energy Efficiency Rating Post Refurbishment) credits, which have 
various benchmark performance levels as detailed below in table 1.

BREEAM 
credits

Ene 01 - Improvement 
in EER score

Ene 02 - EER score post 
refurbishment

0.5 ≥5 ≥50

1.0 ≥9 ≥55

1.5 ≥13 ≥60

2.0 ≥17 ≥65

2.5 ≥21 ≥70

3.0 ≥26 ≥75

3.5 ≥31 ≥80

4.0 ≥36 ≥85

4.5 ≥42 -

5.0 ≥48 -

5.5 ≥54 -

6.0 ≥60 -

1 exemplary 
credit

- ≥90

2 exemplary 
credits

- ≥100

Table 1: BREEAM Domestic Refurbishment Ene 01 and Ene 02 
credits

The Co-operative Group’s 
Manchester headquarters
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BREEAM assessment issue number Ene 01 (Improvement in Energy 
Efficiency Rating) awards up to 6 credits where the refurbishment results 
in an improvement in the dwellings Energy Efficiency Rating (EER) over 
that prior to refurbishment using the benchmark levels in Table 1.  Where, 
as a result of refurbishment, the dwelling meets certain thresholds 
of minimum Energy Efficiency Rating up to 4 credits are awarded for 
BREEAM assessment issue Ene 02. One exemplary credit is also available 
where the dwelling achieves a post refurbishment EER greater than 
90 with two credits available for a post refurbishment EER of equal to 
or greater than 100. Overall the method gives a balanced assessment 
with some credit given for how much the homes energy efficiency 
has been improved, whilst also giving credits where a minimum EER is 
achieved post refurbishment. This balance rewards homes that have a 
poor existing performance that are significantly improved as a result of 
refurbishment. It also rewards homes that may have a limited potential 
for improvement but a good existing performance.

To achieve a particular BREEAM rating and gain certification a minimum 
EER rating is required along with a minimum overall BREEAM score 
(measured as a percentage of the total score available under the method 
across the full range of issues covered). The minimum overall percentage 
BREEAM score and EER standards are detailed below in Table 2.

BREEAM 
rating

Minimum EER rating 
required

Overall % BREEAM 
score

Pass 50 ≥30

Good 58 ≥45

Very Good 65 ≥55

Excellent 70 ≥70

Outstanding 81 ≥85

Table 2: BREEAM Domestic Refurbishment Minimum EER standards 
and rating benchmarks

Research Methodology

Firstly a selection of notional dwelling types were modelled using the 
full version of SAP. Whilst not every house type was modelled, these 
represented the most common house types and age bands in the UK. 
They are based upon a BRE report for the DETR ‘standard house types 
for modelling’, developed in support of BREDEM (BRE’s Domestic Energy 
Model). This included:

 – Pre-1919 solid wall detached;

 – 1950’s semi-detached;

 – 1960’s bungalow;

 – 1980’s detached;

 – Pre-1919 end-terrace and mid terrace;

 – Post 2002 mid-terrace;

 – 1985 mid floor flat (electric);

 – 1985 mid floor flat (gas);

The researchers then tested the effect of a range of refurbishment 
improvements on the EER. For the purpose of this research, six different 
refurbishment packages (P1 to P6) were developed ranging from simple 
to more comprehensive and complex actions. Refurbishment package 
P1 covers low cost, unobtrusive techniques such as simple insulation 
techniques, which are likely to offer a small improvement in overall 
performance. Package P6 measures are high cost, advanced whole 
house refurbishment measures including the installation of renewables. 
4 versions of package P6 were developed in order to model the impact 
of each type of renewable technology that is likely to be suitable for 
existing dwellings. The intermediate packages P2, P3 and P4 include 
improvements in an increasing order of scale towards packages P5 and 
P6 which are current best practice. Table 3 outlines the list of individual 
measures within each package2.

P1 P2

50mm loose jacket to cylinder

Thermostat Radiator Valves

Roof insulation (0.16 W/m2K)

Primary pipework insulated

Draught proofing

New cylinder

Thermostat Radiator Valves

Roof insulation (0.13 W/m2K)

Primary pipework insulated

Draught proofing

Cavity insulation (0.50 W/m2K)

P3 P4

New cylinder

Thermostat Radiator Valves

Roof insulation (0.13 W/m2K)

Primary pipework insulated

Draught proofing

Cavity insulation (0.50 W/m2K)

New boiler (SEDBUK2005 - 90%)

New cylinder

Thermostat Radiator Valves

Roof insulation (0.13 W/m2K)

Primary pipework insulated

Draught proofing

Cavity (0.50 W/m2K)/Solid wall 
insulation (0.30 W/m2K)

New boiler (SEDBUK2005 - 90%)

Floor insulation (timber 0.25 W/
m2K)

2  Not all measures within each package necessarily apply to all dwellings, either 
because the dwelling already possesses that measure, or it is not possible to 
install a measure.
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P5 P6 (Solar Thermal)

New cylinder

Thermostat Radiator Valves

Roof insulation (0.13 W/m2K)

Primary pipework insulated

Draught proofing

Cavity (0.50 W/m2K)/Solid wall 
insulation (0.30 W/m2K)

New boiler (SEDBUK2005 - 91%) 
+ advanced controls

Floor insulation (timber/concrete 
0.25 W/m2K)

Double glazing (BFRC C)

New cylinder

Thermostat Radiator Valves

Roof insulation (0.11)

Primary pipework insulated

Draught proofing

Cavity (0.50 W/m2K)/Solid wall 
insulation (0.30 W/m2K)

New boiler SEDBUK2005 - (91%) 
+ advanced controls

Floor insulation (timber/concrete 
0.20 W/m2K)

Double glazing (BFRC B)

Solar renewables- Solar Thermal 
4m2 OR 

Solar renewables- Solar PV 2 kWp

No secondary heating

P6 (PV) P6 (Air source heat pump)

New cylinder

Thermostat Radiator Valves

Roof insulation (0.11)

Primary pipework insulated

Draught proofing

Cavity (0.50 W/m2K)/Solid wall 
insulation (0.30 W/m2K)

New boiler (SEDBUK2005 - 91%) 
+ advanced controls

Floor insulation (timber/concrete 
0.20 W/m2K)

Double glazing (BFRC B)

Solar renewables- Solar PV 2 kWp

No secondary heating

New cylinder

Thermostat Radiator Valves

Roof insulation (0.11)

Primary pipework insulated

Draught proofing

Cavity (0.50 W/m2K)/Solid wall 
insulation (0.30 W/m2K)

Floor insulation (timber/concrete 
0.20 W/m2K)

Double glazing (BFRC B)

Air source heat pump – SAP 
default

No secondary heating

P6 (Air source heat pump & PV)

New cylinder

Thermostat Radiator Valves

Roof insulation (0.11)

Primary pipework insulated

Draught proofing

Cavity (0.50 W/m2K)/Solid wall 
insulation (0.30 W/m2K)

Floor insulation (timber/concrete 
0.20 W/m2K)

Double glazing (BFRC B)

Air source heat pump - SAP 
default & Solar renewables- Solar 
PV 2 kWp

No secondary heating

Table 3: Refurbishment packages 

Using the Standard Assessment Procedure (SAP) 2009 as the energy 
modelling methodology, the EERs of the selected dwelling types 
were calculated. The following sections of this report present the 
findings of this modelling for each dwelling type and corresponding 
scores achieved for Ene 01 and Ene 02 in the BREEAM Domestic 
Refurbishment (BDR) scheme.
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Notional dwelling types: Before 
refurbishment typical EER 

Figure 1 shows the baseline EER modelled using SAP 2009. This 
was then used to highlight the improvements that could be made 
through the refurbishment packages. The SAP modelling takes into 
consideration cavity party wall heat losses for the 1950s semi-detached, 
1960s bungalow, post 2002 mid-terrace and 1985 mid-floor flats. 
This cavity party wall heat loss is as a result of heat losses through 
thermal bypass within the cavity, rather than heat loss into the adjacent 
dwellings. This was not modelled for pre-1950’s housing since they 
do not have cavity party walls and therefore heat is instead lost into 
adjacent dwellings. When the research was conducted, there was no 
means to model the impact of applying party wall insulation however it 
should be noted that this measure is now being recognised under SAP. 

The period (pre-1919) detached dwelling had the lowest EER of 18, due 
to their poor thermal resistance, i.e. lack of any insulation (U-Values were 
as follows: 2.10 W/m2K for the external wall, 0.74 W/m2K for the ground 
floor and 2.30 W/m2K for the roof) and the high number of exposed 
surfaces. Whereas the post 2002 mid-terrace meets more exacting 
energy efficient targets for Building Regulations therefore an EER of 69 
was calculated, the highest out of all the assessed dwellings . 

More recent homes such as 1960s or 80s dwellings had a 
comparatively higher baseline EER performance than period homes (see 
figure 1) thus limiting the opportunity for a further increase in the EER. 
The energy efficiency of the terraced dwellings varied with the age of 
the properties.  

There are large differences in EER ratings between the gas (66) and 
electric (43) mid-floor flats. This is due to the electric fuel heating source 
being more carbon-intensive and expensive. 

Figure 1 – Notional dwelling types and 
typical Energy Efficiency Rating (EER) 
before refurbishment
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Post refurbishment performance 

A range of refurbishment measures (packages P1 to P6) were applied 
to all dwelling types to model the potential energy performance 
improvements. The following sections of this report illustrate the results 
of this modelling for a selection of house types including how it affects 
overall energy performance, the resulting Ene 01 and Ene 02 credits and 
minimum energy standards achieved under BREEAM

Improvements required to achieve 
minimum BREEAM energy standards

Table 4 defines the package of measures that were required, in order to 
achieve each of the BREEAM minimum energy standards from ‘Pass’ to 
‘Outstanding’ for each house type, as modelled in this research. 

For the minimum standards, the findings show that across nearly all 
house types modelled including detached, semi-detached and terraced 
homes, the minimum energy standard for a BREEAM ’Very Good’ rating 
can be achieved for a reasonable whole house package of measures, 
equivalent to package P4.

The results also show that the minimum energy standards required 
for BREEAM ‘Excellent’ can be achieved in all house types that were 
modelled without the need for renewables.

The only exception was for the mid-floor electrically heated flat, which 
did not achieve the minimum required for a ‘Very Good’ until package 
P5 was specified. In addition the measures required by package P4, 
this also requires BRFC ‘C’ rated double glazing and advanced heating 
controls to be present. The mid-floor electric flat also required a 
minimum of package P6 to achieve the minimum energy standard 
required for a BREEAM ‘Excellent’. This is as a result of the fuel source 
with electricity sourced from the grid being the most costly and carbon 
intensive fuel type, thus requiring a greater level of improvement in 
order to improve the EER and BREEAM minimum standards.

Dwelling 
Type

Package of measures required

Pass Good Very 
Good

Excellent Outstanding

Period 
solid wall 
detached

P4 P4 P4 P4 P6 (PV)

1950s 
semi 
detached

P1 P2 P2 P4 P6 (PV)

1960’s 
bungalow

P1 P2 P4 P5 P6 (PV)

1980’s 
bungalow

As 
existing 

(baseline)
P2 P3 P5 P6 (PV)

Period 
end-
terrace

P2 P3 P4 P4 P6 (PV)

Period 
mid-
terrace

As 
existing 

(baseline)
P1 P4 P4 P6 (PV)

Post 2002 
– mid 
terrace

As 
existing 

(baseline)

As 
existing 

(baseline)

As 
existing 

(baseline)
P2 P6 (PV)

1985 
Mid flat 
(electric)

P2 P3 P5 P6
P6 (PV + 
ASHP)

1985 Mid 
flat (gas)

As 
existing 

(baseline)

As 
existing 

(baseline)

As 
existing 

(baseline)
P2

P6 (solar 
thermal) 

or P6 (PV)

Table 4: Packages of work required to achieve BREEAM standards by 
house type
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Results – detached and semi-detached 
dwellings

Energy Efficiency Rating

Figure 2 shows the EER ratings achieved for each package of measures 
from packages P1 to P6 for the detached and semi-detached dwelling 
types. It is noticeable that the level of EER improvement achievable 
varies significantly with dwelling age and construction type. 

For the reasons described earlier, the period solid wall detached 
dwelling type achieved the highest improvement in EER score after 
refurbishment compared to other detached house types. The baseline 
EER score (18) almost doubled with simple fabric improvement 
measures in package 1 (P1). The improvement increased with higher 
refurbishment specifications involving improvements to both fabric 
and services. The package 4 (P4) increased the baseline EER score by 
approximately four times, and a further increase with renewables in P6. 
It is worth noting the level of EER improvement for P4 in other dwelling 
types was relatively low.

Baseline EER P1 P2 P3 P4 P5 P6 
(Solar Thermal)

P6 
(PV)

Figure 2 – Pre and post refurbishment 
EER for detached and semi dwelling 
types and corresponding BREEAM 
minimum energy standards
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BREEAM Ene 01: improvement in energy performance

Figure 3 illustrates the number of Ene 01 credits awarded across the 
detached and semi-detached dwellings. Variation across the baseline 
EERs (i.e. the EER rating prior to refurbishment) determined the potential 
improvement in energy performance that can be achieved and the 
number of Ene 01 credits that may be achievable.

The highest number of Ene 01 credits (6 out of 6) was achieved by 
the period solid wall detached dwelling for package P6 (PV) as shown 
in figure 3. For the same package the semi-detached and 1960s 
bungalow achieved 4 out of 6 credits, and 3.5 credits for the 1980s 
detached dwelling. Packages P1 to P5 resulted in a higher number of 
credits in hard to treat dwellings, such as period properties, compared 
to newer build house types. For example, package P5 resulted in 5.5 
credits in the period solid wall detached compared to 2.5 credits in the 
1980s detached dwelling type. Period properties achieved the highest 
credits for Ene 01 overall, due to the lower baseline EER scores, therefore 
providing the greatest potential for improvement.

The 1980s detached dwellings already have a good existing 
performance therefore the lowest potential for improvement. This limits 
the potential number of Ene 01 credits however benefits the number 
of Ene 02 credits highlighting the balanced approach the BREEAM 
methodology provides between absolute and relative performance.

BREEAM Ene 02: energy performance post refurbishment

Refurbishing the period solid wall detached dwelling using packages 
P1 to P3 did not result in any credits under Ene 02. This is because the 
baseline EER score was so low that it did not result in achieving the 
minimum EER score of 50 until package P4 was applied as shown in 
figure 3. Applying package P4 enabled this dwelling type to achieve 2 
credits, thus meeting the minimum standards for energy required for a 
BREEAM ‘Very Good’ rating. 

On the other hand, package P1 helped to improve the baseline EER 
for the semi-detached and 1960s bungalow dwelling types. This 
helped to meet the minimum criteria set for a BREEAM ‘Pass’ rating. By 
progressing to higher refurbishment specification in packages P2 to 
P6 these two dwelling types advanced the EER score. Package P2 was 
sufficient to bring the 1950’s semi-detached to ’Very Good’ minimum 
performance level. However, the 1960’s bungalow had to be upgraded 
to higher level of improvements using package P4 to reach the same 
performance level. Both dwelling types resulted in achieving the 
‘Excellent’ minimum performance level with P5. 

For the 1980s detached dwelling, pre-refurbishment the baseline 
EER (50) was high enough to meet the minimum energy criteria 
set for a BREEAM ‘Pass’ rating, without any refurbishment work. 
Package P2 promoted this dwelling to be eligible for BREEAM ‘Good’ 
rating by increasing its EER score and gaining 1 credit for Ene 02. The 
maximum number available credits for Ene 02 were achieved by the 
semi-detached dwelling modelled for package P6 (PV). Similarly other 
dwelling types achieved their best performance and higher number of 
Ene 02 credits for package P6 (PV). 

 

Energy  Materials  Land Use & Ecology  Waste  

Water  Pollution  Health & Wellbeing  Transport

Period solid wall detached 1960s Bungalow

Semi-Detached 1980s Detached

Figure 3 – Detached and semi dwellings 
post-refurbishment BREEAM ENE 01 & 
ENE 02 credits
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Results - terraced dwellings

Energy Efficiency Rating

Three terraced dwelling types including period end-terrace, period mid-
terrace and post 2002 mid- terrace were modelled using packages 1 to 
6. Package P1 was assumed to be not applicable to the post 2002 mid-
terrace as all of the measures should have been built into the dwelling in 
accordance with the Building Regulations applicable at that time. 

Period solid wall detached houses achieved the highest overall 
improvement in EER score after being refurbished under all packages, 
with the exception of package P1. As illustrated in figure 4, building 
fabric improvement measures in package P1 resulted in a minor 
improvement to the baseline EER score for both period end-terrace and 
mid-terrace dwellings, from 36 to 42 and 51 to 61 respectively. 

With an increasing level of refurbishment from packages P2 to P5, the 
EER score gradually improved for the end-terrace dwelling, almost 
doubling its baseline score to 73 with package P5. Similarly, for 
the period mid-terrace dwelling, package P5 boosted the baseline 
performance by 1.5 times, resulting in a score of 76. Overall, the 
newest construction post 2002 mid-terrace dwelling type saw the 
lowest increase to the baseline EER for packages P2 to P5. The highest 
specification with renewables P6 (Solar) and P6 (PV) resulted in 
maximum raise in performance across all dwelling types. 

Period End-Terraced

Period Mid-Terraced

Post-2002 Mid-Terraced

Figure 4 – Pre and post refurbishment 
EER for terraced dwelling types
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BREEAM Ene 01 – improving the energy efficiency rating

Ene 01 rewards dwellings which improve the most on their baseline 
EER. None of the terraced dwelling types modelled in this research using 
Packages P1 to P6 achieved the maximum number of credits (6 no) 
available for Ene 01. 

As demonstrated in figure 5, package P6 (PV) enabled the period 
end-terrace dwelling to reach 5 out of the 6 available credits followed 
by the period mid-terrace (4 credits) and post 2002 mid-terrace houses 
(2 credits). For other packages P2, P3 and P4, the period end-terrace 
dwelling achieved 1.5, 2.5 and 3.5 credits respectively. However, the 
same packages resulted in lower number of credits for other dwelling 
types compared to end-terrace as shown in figure 5. The newest 
construction, post 2002 mid-terrace dwelling with the highest baseline 
EER prior to refurbishment, achieved the lowest number of credits (2 
credits) under ENE 01. 

BREEAM Ene 02 – energy efficiency rating post refurbishment

For the period end-terrace dwelling package P1 measures were 
inadequate to improve the baseline EER to reach a BREEAM minimum 
energy standards required for a ‘Pass’ rating i.e. reaching an EER of 
50. This resulted in achieving 0 credits as shown in figure 5. Package 
P2 helped this dwelling type to qualify for BREEAM ‘Pass’ equivalent 
rating by achieving 0.5 credits. In packages P3 and P4, the EER 

improvement met the minimum standards BREEAM ‘Good’ and ’Very 
Good’ respectively. Finally, as illustrated in figure 5, the package P6 (PV) 
considerably increased the EER score. However, this was not adequate 
to gain the maximum number of credits under Ene 02 as only 3.5 credits 
out of 4 were achieved. 

The period mid-terrace notional dwelling’s baseline EER (51) before 
refurbishment meets the minimum standard for BREEAM ‘Pass’ rating 
without any improvements required. Figure 5 shows that applying 
package of measures P1, P2 and P3 increased this baseline EER score 
resulting in 1.5 credits and met the minimum criteria for BREEAM 
‘Good’ rating. Packages P5 and P6 (Solar thermal) resulted in 3 credits, 
equivalent to the BREEAM ‘Excellent’ minimum energy standard level. 
Only through installing photovoltaics in package P6 (PV) this dwelling 
type achieved the maximum number of credits available for Ene 02. 

In the post-2002 mid-terrace, the baseline EER (69) pre-refurbishment 
was high enough to meet the minimum criteria set for BREEAM 
‘Good’ rating. Package P2 promoted this dwelling to be eligible for 
the minimum energy standard required for BREEAM ‘Excellent’ rating 
by increasing its EER score gaining 2.5 credits. Overall, for this more 
modern dwelling, the impact on EER score from packages P1 to P5 was 
relatively small compared to other two dwelling types. Package 6 with 
renewables resulted in the highest increase in EER score and higher 
BREEAM credits with 3.5 credits with Solar thermal and 4 credits for PV. 

Figure 5 – Terraced dwellings post-
refurbishment BREEAM ENE 01 &  
ENE 02 credits
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Results: mid-floor flats

Energy Efficiency Rating

Figure 6 shows that the baseline EER for the 1985 mid-floor electric 
flat is lower than the gas heated mid-floor flat of the same year of 
construction. This is because of higher emission rates from electric 
heating. As a result, gas heated mid-floor dwellings performed better 
in each refurbishment package. P6 (Air source heat pump) and P6 (Air 
source heat pump and PV) was applied only in the electric heated flat. 
P6 (Solar thermal) was modelled only in the gas heated flat.

Package P1 did not improve the EER enough to reach the minimum 
performance standard for a BREEAM ‘Pass’. Packages P2, P3 and 
P4 achieved a very similar level of EER improvement across the 
board as shown in figure 6. PP5 increased the baseline EER score by 
approximately 1.5 times, and a further increase with renewables in P6. 
The highest EER improvement, which was double the baseline score, 
was achieved in P6 (Air source heat pump and PV). Therefore, if feasible, 
installing an air source heat pump and PV in electric heated mid-floor 
dwelling would significantly improve the EER score by displacing 
electricity related emissions. This may, however, not be feasible due to 
limitations on installing PV and ASHP in a mid-floor flat, depending on 
access to an appropriate installation space.

Figure 6 – Pre and post-refurbishment 
EER for mid-floor dwelling types
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BREEAM Ene 01: improving the energy efficiency rating

Figure 7 shows package P1 resulted in minor improvements to the 
baseline and the EER in both flats heated by electric and gas however 
only the gas heated flat achieved sufficient improvement to achieve 
any credits, with 0.5 credits achieved. Figure 7 shows that package P2 
improved the baseline EER for the electrically heated mid-floor flat from 
43 to 60, resulting in 2 credits. Packages P2, P3, P4 and P5 resulted in 
higher EER improvements in the electrically heated flats and as a result 
a higher number of Ene 01 credits. On the other hand, the gas heated 
flats were unable to achieve 2 credits without installing renewables in 
package P6, with the EER improvement under packages P2 to P5 not 
high enough. 

BREEAM Ene 02: energy efficiency rating post refurbishment

Figure 7 illustrates that the electric heated mid floor flat can achieve the 
minimum energy standard for a BREEAM ‘Excellent’ rating with fabric 
improvement and improved services in the dwelling. By additionally 
installing renewables, primarily to address electricity related emissions 
in P6, this resulted in achieving all 4 available credits for Ene 02. As 
mentioned before P6 relates to installing air source heat pumps and 
PV to a mid-floor flat, which may not be feasible. Similarly, a gas heated 
1980s mid floor flat can achieve 3 out of the 4 available credits through 
fabric and service related measures in P3 to P5. By installing PV this can 
be increased to 4 credits, the maximum number available, for Ene 02.

Figure 7 – Terraced dwellings post-
refurbishment BREEAM ENE 01 &  
ENE 02 credits

6

5.5

5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0

BR
EE

A
M

 C
re

di
ts

ENE 01 ENE 02

Period End-Terraced Period Mid-Terraced Post-2002 Mid-Terraced

P1 P1P2 P2P3 P3P4 P4P5 P5P6

(So
lar

 Th
erm

al)
P6

(So
lar

 Th
erm

al)
P6

(A
irs

ou
rce

 H
ea

t P
um

p &
 PV

)
P6

(A
irs

ou
rce

 H
ea

t P
um

p &
 PV

)
P6

(A
irs

ou
rce

 H
ea

t P
um

p)
P6

(A
irs

ou
rce

 H
ea

t P
um

p)
P6

(PV
)

P6

(PV
)



15

Summary

The results of this research show that older properties such as Pre-1919 
terraced and detached homes typically have the highest potential for 
improvement and need to focus on fabric measures. For properties built 
to more modern standards such as post-2002 properties, there needs 
to be more of a focus on systems including renewables in order to 
achieve an improvement.

In some cases, the impacts of packages P1 to P3 were so low that no 
credits were awarded, for example the pre-1919 solid wall terrace. 
However this reflects the limited improvement these packages may 
achieve for the worst performing properties. In hard to treat properties 
that consider whole house refurbishment and services beyond package 
P3, they will achieve higher EER improvement and better BREEAM 
scores, due to the low baseline and the level of improvement this level 
of refurbishment achieves. Overall, this results in the Ene 01 credits 
giving the greatest reward to improvements that are made to the worst 
performing homes. 

Newer dwellings have a higher baseline EER and are harder to improve 
and achieve credits in Ene 01. However, due to the higher baseline of 
newer dwellings, it is easier to achieve credits under Ene 02. Therefore 
it is important to consider renewables, and other measures that provide 
occupants with opportunities to reduce their energy use or their impact 
on transport energy use. This may also include measures not considered in 
SAP such as energy efficient appliances or behavioural change measures.

Not all dwelling types were able to achieve the maximum number 
of credits set for Ene 01 and Ene 02 using the package of measures 
included in this study. This reflects the fact that the upper credit levels 
are there to reward the best in class, and therefore unlikely to be 
achievable for all. 

Conclusion

The research illustrates that the approach that is required when 
improving existing homes will vary considerably between dwelling type 
and age. It also highlights the property types where the greatest energy 
and CO2 reductions can be made. It is therefore important to consider 
the appropriate package necessary for the house type undergoing 
refurbishment, depending on the BREEAM rating and number of 
BREEAM credits targeted

The findings also show that across nearly all house types including 
detached, semi-detached and terraced homes, the minimum energy 
standard for a BREEAM ’Very Good’ rating can be achieved for a 
reasonable whole house package of measures, equivalent to package P4.

The research concludes that irrespective of how energy efficient an 
existing property is, all properties have the potential to achieve high 
BREEAM ratings and improved energy performance. Whether a pre-
1919 detached, 1980’s mid-floor flat or post-2002 terrace, there are a 
range of solutions that are available for delivering low carbon domestic 
refurbishment, providing savings to occupants and the potential to 
achieve high BREEAM ratings.
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