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When are certificates required??

Hotels

Sports centres
Schools

Further education
Retail

Offices
Other

1. On construction, sale or rent of any building
2. In all “public” buildings > 1,000 m² energy certificate must be 

displayed in prominent place
(100,000 buildings in UK alone, say 500,000 in EU)

We need method suited to the early requirement to 
certify the operation of existing public buildings

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Ratification by 
€Parliament

Europrosper

Adoption by 
Member States

Certs for Public 
buildings

Certs for Private 
buildings

Mandatory at 
time of sale

Voluntary
If incentivised

Mandatory 
by deadline



ESD March 2003 3

State of Art Review
Country Name of scheme Type of scheme Grading method

Experience with national certification schemes 

Denmark ELO 
Mandatory audit & 
certification for 
buildings > 1,500 m²

By statistical 
distribution of peers

Finland
Energy Audit 
Programme (EAP)

Incentivised audits N/A

US Energy Star Voluntary web scheme By statistical 
distribution of peers

Australia
Australian Building 
Greenhouse Rating 
(ABGR)

Voluntary web scheme
Against benchmarks 
for a typical office 
building

Experience with national benchmarking schemes 

UK
ECONs 19 and 78
TM22 

Voluntary 'official'
rating; benchmarks
for end uses

Against benchmarks 
for 4 iconic office 
buildings

Norway Key Numbers
Voluntary 'official' 
rating by end use 
analysis

Against benchmarks 
for a typical office 
building
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Proposed method for a full certificate: step 1

INPUTS
1. Confirmed building 

type.
2. Accredited building 

area 
3. Accredited annual 

energy consumption 
by each fuel

4. Carbon dioxide or 
primary energy 
factors per fuel

OUTPUTS
1. Absolute 

energy rating

(e.g. on fixed scale 
of primary energy or 
CO2 emissions per 
m2 of floor area)
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by CO2 emissions bands

Gas Electricity
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Proposed method for a full certificate: step 2
INPUTS

• Building area and 
annual energy 
consumption by fuel 
(step 1)

1. Split of area by 
ventilation type, 
workstation numbers 
and hours of use 

2. Daylight availability
3. Catering detail 
4. Special areas or special 

end uses 

OUTPUTS
1. Absolute energy 

rating

2. Relative energy 
rating
(to benchmarks)
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Total energy use per m2 (primary or CO2 equivalent)

Lighting kWh/m2

Efficiency
(W/m2)/100lx

Hours
of use

Effective hours/yr

Management
factor

Vent rate
(l/s)/ m2

Ventilation kWh/m2

Ventilation W/m2

Efficiency
W/(l/s)

Effective hours/yr

Management
factor

Hours
of use

Other
uses

A

B B

D

F G H

C D

E F G H
Light level

Lux

E

Lighting W/m2
C

Tailored benchmark generator:
Tree diagrams

Asset Control & 
management

Asset Control & 
management
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Tailored benchmark generator

85%32004.05.0

Lighting annual
energy use kW/m²

27 Key:
Green is Good Practice

54

272020

Black is Typical

Control
factor

Occupied
hours/yr

70%3200
XLight level

x100 lux
Efficiency
(W/m²)/100lux

3.04.0
X

Installed load W/m² Effective hours/yr 224012
X

1000
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Tailored benchmarks:
Typical and Good Practice

0 25 50 75 100 125 150 175 200

Tailored
benchmark

Good Practice
performance

ACTUAL ENERGY
USE

Tailored
benchmark 

Typical
performance

kg of carbon dioxide per m² per year

Gas heating and hot water
Refrigeration and heat rejection
Fans and pumps
Lighting
Electric humidification
Office equipment
Other normal, e.g. lifts
Other special, e.g. computer rooms
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Relative Grading 
CO2 emissions against tailored benchmarks
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Proposed method for a full certificate: step 3

INPUTS
• Building details and 

annual energy 
consumption by fuel 
(steps 1 and 2)

1. Plant or systems data 
2. Measures already 

present (by %)
3. Potential for new 

measures (ie
increasing % present)

4. Priority for measures

OUTPUTS
1. Absolute energy 

rating
2. Relative energy 

rating
(to benchmarks)

3. Energy saving advice 
Implementation cost  
Energy / CO2 saving  
(no double counting)



ESD March 2003 12

Breakdown of actual energy –
and potential improvements

95%24004.54.5

Lighting annual
energy use kW/m²

14 Key:
Blue is Potential

46

228020

Red is Actual

Control
factor

Occupied
hours/yr

65%2400
XLight level

x100 lux
Efficiency
(W/m²)/100lux

2.53.5
X

Installed load W/m² Effective hours/yr 15609
X

1000
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Building performance in summary
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GP

Modelled
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Target

Improved

Normalised

Subset

Typical

Heating & HW
Refrigeration
Fans and pumps
Lighting
Humidification
Office equipment
Other normal
Other special

Kg of carbon dioxide per m² floor area per year
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SUMMARY

1. Transparency between modelled results 
and actual energy consumption

2. Pragmatic and quality assured approach
3. Implementation can be smoothed by co-

ordination with Regulations and existing 
information sources

4. We need a CEN Standard for energy 
Certificates based on actual energy use


