
Successful production of 

display energy certificates

The Operational Rating exploded and explained
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Introduction and objectives

• Richard HipkissRichard HipkissRichard HipkissRichard Hipkiss
• Low Carbon Energy Assessor
• i-Prophets energy services

• ObjectivesObjectivesObjectivesObjectives
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• ObjectivesObjectivesObjectivesObjectives
• Understanding of the calculation of the OR rating
• The building carbon emissions
• Benchmarking
• Importance of the advisory report



Display Energy Certificate
Member States shall take measures to ensure that fo r 
buildings with a total useful floor area over 1000m1000m1000m1000m2222

occupied by public authorities public authorities public authorities public authorities and by institutions 
providing public services public services public services public services to a large number of persons 
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providing public services public services public services public services to a large number of persons 
andandandand therefore frequently visited by these persons an 
energy certificateenergy certificateenergy certificateenergy certificate, is placed in a prominent place clearly clearly clearly clearly 
visible to the visible to the visible to the visible to the publicpublicpublicpublic.
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Purpose of the display energy certificate (DEC)

FACTFACTFACTFACT

The DEC is for the purpose of 
Provision of information Provision of information Provision of information Provision of information 
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Provision of information Provision of information Provision of information Provision of information 



Purpose of the Advisory Report (AR)

FACTFACTFACTFACT

The AR is to guide the occupier in 
the improvementimprovementimprovementimprovement of the OR
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the improvementimprovementimprovementimprovement of the OR



Exploding the display energy certificate
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The operational rating defined

‘A measure of the annual Carbon 
Emissions per unit of floor area of 
the building caused by its 
consumption of energy compared 
with a value that would be 
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with a value that would be 
considered typical for the particular 
type of building.’



The operational rating defined

Operational Rating “A to G” label
0 to 25 A

26 to 50 B
51 to 75 C

76 to 100 D
101 to 125 E
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101 to 125 E
126 to 150 F

More than 150 G



Operational Rating (OR) = 

(Building CO2 emissions / Building area) 

x 

Calculation of the operational rating (OR)
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x 
(100 / Typical CO2 emissions per unit area) 



Operational Rating (OR) = 

(Building CO2 emissions / Building areaBuilding areaBuilding areaBuilding area) 

x 

Calculation of the operational rating (OR)
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x 
(100 / Typical CO2 emissions per unit area) 



Building Area defined

Total useful floor area Total useful floor area Total useful floor area Total useful floor area is the total area of all
enclosed spaces measured to the internal face of the
external walls, that is to say it is the gross floor area
(aka GIA) as measured in accordance with the guidance
issued to surveyors by the RICS. In this convention: 

a. the area of sloping surfaces such as staircases, 
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– a. the area of sloping surfaces such as staircases, 
galleries, raked auditoria, and tiered terraces should 
be taken as their area on the plan; and

– b. areas that are not enclosed such as open floors, 
covered ways and balconies are excluded.



Alternate Floor Area

It is NOT acceptable to use own conventions 

Allowable alternatives;

• Net Lettable Area (NLA)
• Sales Floor Area (SFA)
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NoteNoteNoteNote : Only allowed in specific building categories



Name Brief description
Primary metric (as in 
energy benchmarks)

Approved alternate 
metric

Default multiplier 
(applied to alternate 
metric to get primary 

metric)

General office General office and 
commercial working 
areas

Gross floor area measured 
as RICS Gross Internal Area 
(GIA)

Net Lettable Area (NLA) 
measured as RICS

1.25

General retail General street retail and 
services

Gross floor area measured 
as RICS Gross Internal Area 
(GIA)

Sales Floor Area (SFA) 1.80

Large non-food shop Retail warehouse or Gross floor area measured Sales Floor Area (SFA) 1.80

Alternate Floor Area
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Large non-food shop Retail warehouse or 
other large non-food 
store

Gross floor area measured 
as RICS Gross Internal Area 
(GIA)

Sales Floor Area (SFA) 1.80

Small food store Small food store Gross floor area measured 
as RICS Gross Internal Area 
(GIA)

Sales Floor Area (SFA) 1.35

Large food store Supermarket or other 
large food store

Gross floor area measured 
as RICS Gross Internal Area 
(GIA)

Sales Floor Area (SFA) 2.00
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Dealing with unconditioned space

Within TUFA there may be unheated, cooled or
ventilated spaces, such as plant room, attics or
Basements that are 

The calculation of the OR is NOTNOTNOTNOT adjusted to take
account of any unconditioned spaces. 
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account of any unconditioned spaces. 

However, it is recommended that these area’s are
recorded as part of the data capture to be available for
subsequent analysis as part of the data output file. 



Operational Rating (OR) = 

(Building COBuilding COBuilding COBuilding CO2222 emissions emissions emissions emissions / Building area) 

x 

Calculation of the operational rating (OR)
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x 
(100 / Typical CO2 emissions per unit area) 



Building CO2 emissions defined 

Regardless of generation source the Building �(  
emissions are a representation of actual energy use   actual energy use   actual energy use   actual energy use   



Building CO2 emissions defined 

Factors that effect the emissions include: 

• The assessment period
• The energy measurement period
• Energy from On site renewables (OSR) and other Low • Energy from On site renewables (OSR) and other Low 

Carbon technologies (LZC)
• Energy exports
• CO2 conversion factors
• Separable energy usage



The assessment period

The assessment period The assessment period The assessment period The assessment period 
(365 days)(365 days)(365 days)(365 days)

Start ofStart ofStart ofStart of
Year OneYear OneYear OneYear One

End ofEnd ofEnd ofEnd of
Year OneYear OneYear OneYear One

Measurement of Main Heating FuelMeasurement of Main Heating FuelMeasurement of Main Heating FuelMeasurement of Main Heating Fuel
+/+/+/+/---- n n n n 
daysdaysdaysdays

Alignment at the END of the Alignment at the END of the Alignment at the END of the Alignment at the END of the 
assessment period by assessment period by assessment period by assessment period by nnnn daysdaysdaysdays



The assessment period

The assessment period The assessment period The assessment period The assessment period 
(365 days)(365 days)(365 days)(365 days)

Start ofStart ofStart ofStart of
Year OneYear OneYear OneYear One

End ofEnd ofEnd ofEnd of
Year OneYear OneYear OneYear One

Measurement of Main Heating FuelMeasurement of Main Heating FuelMeasurement of Main Heating FuelMeasurement of Main Heating Fuel
+/+/+/+/---- n n n n 
daysdaysdaysdays

Alignment at the START of the Alignment at the START of the Alignment at the START of the Alignment at the START of the 
assessment period by assessment period by assessment period by assessment period by nnnn daysdaysdaysdays



The energy management period

The assessment period The assessment period The assessment period The assessment period 
(365 days)(365 days)(365 days)(365 days)

Start ofStart ofStart ofStart of
Year OneYear OneYear OneYear One

End ofEnd ofEnd ofEnd of
Year OneYear OneYear OneYear One

Measurement of Main Heating FuelMeasurement of Main Heating FuelMeasurement of Main Heating FuelMeasurement of Main Heating Fuel

Measurement of other energyMeasurement of other energyMeasurement of other energyMeasurement of other energy
+/+/+/+/---- m m m m 
daysdaysdaysdays

Alignment with the assessment Alignment with the assessment Alignment with the assessment Alignment with the assessment 
period by period by period by period by mmmm daysdaysdaysdays



The energy management period

The assessment period The assessment period The assessment period The assessment period 
(365 days)(365 days)(365 days)(365 days)

Start ofStart ofStart ofStart of
Year OneYear OneYear OneYear One

End ofEnd ofEnd ofEnd of
Year OneYear OneYear OneYear One

Measurement of Main Heating FuelMeasurement of Main Heating FuelMeasurement of Main Heating FuelMeasurement of Main Heating Fuel

Measurement of other energyMeasurement of other energyMeasurement of other energyMeasurement of other energy
+/+/+/+/---- m m m m 
daysdaysdaysdays

Alignment with the assessment Alignment with the assessment Alignment with the assessment Alignment with the assessment 
period by period by period by period by mmmm daysdaysdaysdays



• Relevant to the assessment period
• On site energy meters
• Provided by Utility company 
• Provided from landlord
• Software monitoring system

The energy collection
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• Software monitoring system
• Required for all energy consumption

• Grid Electricity
• Natural Gas 
• Liquid Supplies
• District Heating



• Important information
• Bulk supplies

• Calculated from delivery notes and stock levels 
with a signed statement of the method used by 
the assessor. 

The energy collection
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the assessor. 
• Estimates

• Only allowed if from utility company however 
the certificate will show that estimates have 
been used. 



Onsite Renewables (OSR) and Low Carbon 
(LZC)

To include technologies that reduce the need of energy to 
be supplied to the building (i.e. CHP, Heat pumps, solar 
thermal, etc)

Benefit for OR rating is through the reduced demand for a Benefit for OR rating is through the reduced demand for a 
‘traditional’ source hence meter readings are not 
adjusted. 

To include OSR and LZC output must be metered and 
within the allowable range of the measurement period. 
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The assessment period The assessment period The assessment period The assessment period 
(365 days)(365 days)(365 days)(365 days)

Start ofStart ofStart ofStart of
Year OneYear OneYear OneYear One

End ofEnd ofEnd ofEnd of
Year OneYear OneYear OneYear One

Measurement of Main Heating FuelMeasurement of Main Heating FuelMeasurement of Main Heating FuelMeasurement of Main Heating Fuel

Measurement of other energyMeasurement of other energyMeasurement of other energyMeasurement of other energy
+/+/+/+/---- m m m m 
daysdaysdaysdays

Alignment with the assessment Alignment with the assessment Alignment with the assessment Alignment with the assessment 
period by period by period by period by mmmm daysdaysdaysdays

Measurement of LZC/OSR energyMeasurement of LZC/OSR energyMeasurement of LZC/OSR energyMeasurement of LZC/OSR energy
+/+/+/+/---- m m m m 
daysdaysdaysdays



OSR/LZC benefit and recognition

The total CO2 emissions are shown in a 
histogram on the certificate. 

The histogram shows the positive effect of 
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The histogram shows the positive effect of 
OSR and LZC technologies. 



Energy Exports

The intention of the OR is that it is net of energy exports. 

The export is required to be metered
• Common import/export meter
• Separate import and export meter with supported • Separate import and export meter with supported 
calculations. Estimates NOT allowed
• All metering to be in line with the measurement 
period

No meter, No benefit. 



CO2 conversion factors

Conversion factors are specific to the OR not the same 
used in the calculation of carbon performance for new 
buildings. 

Carbon Intensities
Fuel Carbon Intensities

Electricity 0.55

Natural Gas 0.194

LPG 0.234

Biogas 0.025

Oil 0.265

Coal 0.291

Anthracite 0.317

Smokeless Fuel 0.392

Biomass 0.025



CO2 conversion factors

Special circumstances for district heating and cooling 
where suppliers/suitably qualified people would assess 
the CO2 content per kWh energy supplied. 

A signed report is to be provided detailing how the 
emission factor has been derived. emission factor has been derived. 

The measurement period is as per other fuels. 
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The intention of the OR is that representative of a typical 
building, special energy is excluded.

Only specific categories allowed in specific categories
• Must be metered (within the metering period)• Must be metered (within the metering period)
• Be associated with a measured floor area
• Had a review of energy use
• Be signed off by the premises manager and assessor 



Separable energy usage

Regional server 
room

Data processing facilities on a 
regional or national basis. 
Excludes facilities serving only 
local or in-building networks.

1.General office Server room floor area

Trading floor Trading or dealing floor area 
with typically 3 screens per 
station

1.General office Trading floor net area

Bakery oven In-store bakery oven 6.Large food store Floor area of room dedicated to 
the process - may be zero if free-
standing.

Sports flood 
lighting

Flood lighting of external sports 
facilities

14.Dry sports and leisure facility None - external areas are not 
included in the GIA

Furnace, heat 
treatment or 
forming process

High intensity furnace, heat 
treatment or forming process 
within a workshop or laboratory

18.University campus,                       
20.Hospital clinical and research,                        
24.Laboratory or operating theatre,                               
27.Workshop

Floor area of room dedicated to 
the process - may be zero if free-
standing.

Blast chilling or 
freezing

One-off processing of incoming 
goods to change their status

29.Cold storage Floor area of room dedicated to 
the process - may be zero if free-
standing.
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Operational Rating (OR) = 

(Building CO2 emissions / Building area) 

x 

Comparison against the benchmarks
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x 
(100 / Typical COTypical COTypical COTypical CO2 2 2 2 emissions per unit areaemissions per unit areaemissions per unit areaemissions per unit area) 



Comparison against the benchmarks

Detailed benchmark information

CIBSE TM46: 2008
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Available End June

www.cibse.org.uk



There are 29 Operational benchmarks 29 Operational benchmarks 29 Operational benchmarks 29 Operational benchmarks defined by 
CIBSE that bring together different types of buildings. 
Benchmarks are expressed in terms of energy density energy density energy density energy density 
(kw/m 2/yr) and show the electrical and non electrical 
components. 

What is a typical building? 
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• Standardised weather year of 2021 degree days per year to the 
base 15.5oC.

• A defined occupancy period
• A set proportion of non-electrical energy density r elated to the 

heating element



Benchmark Categories
Name Brief description

1 General office General office and commercial working areas
2 High street agency High street agency
3 General retail General street retail and services
4 Large non-food shop Retail warehouse or other large non-food store
5 Small food store Small food store
6 Large food store Supermarket or other large food store
7 Restaurant Restaurant
8 Bar, pub or licensed club Bar, pub or club
9 Hotel Hotel or boarding house
10 Cultural activities Museum, art gallery or other public building with normal occupancy
11 Entertainment halls Entertainment halls
12 Swimming pool centre Swimming pool hall, changing and ancillaries
13 Fitness and health centre Fitness centre
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13 Fitness and health centre Fitness centre
14 Dry sports and leisure facility Dry sports and leisure facility
15 Covered car park Car park with roof and side walls
16 Public buildings with light usage Light use public and institutional buildings
17 Schools and seasonal public buildings Public buildings nominally used for part of the year
18 University campus University campus
19 Clinic Health centres, clinics and surgeries
20 Hospital - clinical and research Clinical and research hospital
21 Long term residential Long term residential accommodation
22 General accommodation General accommodation
23 Emergency services Emergency services
24 Laboratory or operating theatre Laboratory or operating theatre
25 Public waiting or circulation Bus or train station, shopping centre mall
26 Terminal Regional transport terminal with concourse
27 Workshop Workshop or open working area (not office)
28 Storage facility Storage warehouse or depot
29 Cold storage Refrigerated warehouse



Two adjustments are allowed to the 
benchmark:

• Weather Correction

Adjustment Factors
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• Weather Correction
• Occupancy 



Weather Correction

Weather correction is automatic inline with the entry of 
the postcode of the property under assessment to the 
specified degree day average degree day average degree day average degree day average for the region with a 
15.5oC base. 

Heating degree days only are utilised in the OR 
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Heating degree days only are utilised in the OR 
calculation, cooling degree days as there application to 
various buildings is highly variable. 



Weather Correction
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Weather Correction

Detailed degree day information

CTV004 Technology Guide : 2007
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Available NOW

www.carbontrust.co.uk



Occupancy Correction

For each benchmark category a reference (standard) 
occupancy is given along with a maximum allowable 
occupancy. 

In order to extend the occupancy from standard the 
assessor must establish either: 
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assessor must establish either: 

• The number of hours the recorded occupants exceeds exceeds exceeds exceeds 
25% nominal occupancy25% nominal occupancy25% nominal occupancy25% nominal occupancy

• The number of hours number of hours number of hours number of hours that the premises are openopenopenopen to 
the public



Occupancy Correction

The assessor must collate an annual occupancy hours 
record to be signed off by the occupants premises 
manager. 

Where different areas of the building falling under the 
same benchmark category have different occupancies 
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same benchmark category have different occupancies 
the lowestlowestlowestlowest occupancy must be used. 



Composite Benchmarks
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Benchmark = ((Corrected dd&occ A x Floor Area A) 
+ (Corrected dd&occ B x Floor Area B))



The benchmark and the DEC

The benchmark information is 
displayed in the brief technical 
summary on the DEC.
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The assessment period The assessment period The assessment period The assessment period 
(365 days)(365 days)(365 days)(365 days)

Start ofStart ofStart ofStart of
Year OneYear OneYear OneYear One

End ofEnd ofEnd ofEnd of
Year OneYear OneYear OneYear One

Measurement of Main Heating FuelMeasurement of Main Heating FuelMeasurement of Main Heating FuelMeasurement of Main Heating Fuel Max 3 monthsMax 3 monthsMax 3 monthsMax 3 months

Measurement of other energyMeasurement of other energyMeasurement of other energyMeasurement of other energy
+/+/+/+/---- m m m m 
daysdaysdaysdays

Nominated Nominated Nominated Nominated 
DateDateDateDate

Measurement of LZC/OSR energyMeasurement of LZC/OSR energyMeasurement of LZC/OSR energyMeasurement of LZC/OSR energy
+/+/+/+/---- m m m m 
daysdaysdaysdays



The advisory report
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Survey to cover the following as a minimumas a minimumas a minimumas a minimum
• Energy Management
• Building Fabric
• Building Services and Controls
• Process Energy (inc Swimming pools)
• Small Power

The advisory report
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• Small Power
• Commercial Catering
• Building Transportation
• Lighting
• Domestic Hot Water
• Alternative Energy



• Important to drive change
• Important to give other a basic understanding
• Important to track change

• Consider a building logbook as the audit trail

The advisory report
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• Simple? 
• Fair? 
• Understandable? 

• Information quality essential

Conclusions
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• Information quality essential
• Assessor knowledge critical

• Positive driver for change
• Opportunity to share best practice
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