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Implementing the EU Energy 
Performance of Buildings Directive 

on Energy Certification 

Strategy and tactics
for non-domestic sector

Robert Cohen, ESD Ltd, Europrosper Co-ordinator

Presentation to CIBSE/ASHRAE Conference, 
Edinburgh, September 2003
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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
(Up to 100,000 buildings in UK alone, say 500,000 in EU,
Or say 70% of these numbers if restricted to Public sector)

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
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Assessing non-domestic buildings at 
different stages of their life-cycle

Building 
life-cycle 

stage

Energy 
history? Method Certificate

status

New NO

Refurb NO

Calculate 
using 

design 
data

Theoretical

Subject of 
grading

Asset 
only

Empty MAYBE ???? ???? ????

Occupied YES

Use 
measured 
data from 

meters

Reality

Asset
+

Manage-
ment

€P
Focus
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Process for new build / refurbishment 

Manual 
calculation

Design
Design 

compliance 
check

Construction
As-built 

compliance 
check

Calculated 
Certificate 
for design

Computer 
simulation

Install sub-
meters

Certificate 
from 

metered 
data

Options

3 yrs later
Iterations
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Process for existing buildings

Survey of 
current and 

potential 
measures

Trigger by sale 
or rent

Is energy 
history 

relevant?

Calculated 
Certificate

Computer 
simulation

if data 
available

Trigger by 
display in public 

building
>1,000 m²

Certificate 
from metered 

data

OptionsNo

Yes
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Comfort
check

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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Presentation of building energy performance

• Article 3
“The energy performance of a building shall be 
expressed in a transparent manner and may 
include a CO2 emission indicator” 

• Article 7.2
• Certificate must compare energy 

performance with reference values such 
as benchmarks

• Article 10
“Certification shall be carried out in an 
independent manner by qualified and/or 
accredited experts”
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Schedule of accommodation 
to generate a ‘tailored’ benchmark 

for an office building

Nat 
vent

Air 
Con

Mixed 
mode

Flexi 
time?

Late 
wkg?

Sat 
hrs

Sun 
hrs

Cellular offices 10 10 100 N Y 0 0
Open plan offices 50 250 Y N 8 8
Circ/support 30
Totals 10 80 10 350

WEEKDAY 
USE:

WEEKEND 
USE:

AREA % BY 
SERVICING  NUMBER 

WORK 
STATIONS 
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Tailored benchmark generator

85%32004.05.0

Lighting annual
energy use kWh/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

Annual fuel
statement data

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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UK 2002 Regs

UK 2006 Regs ??
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Energy saving Advice

Article 7.2
• Certificate must include advice on 

how to improve energy performance 
cost-effectively
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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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Examples of energy saving measures

Actual 
current 

Improvement 
potential %

Replace prismatic light fittings with reflective 95% 100%
Relamp T12 with T8/T5 100% 100%
Intsall HF or low-loss gear 40% 100%
Remove or partial switch off lighting 20% 20%
Install presence controls 10% 80%
Install lux controls 15% 80%
Install time control 0% 0%
Replace Ext'l with high efficiency lamp/fittings 100% 100%
Install Ext'l time or lux control 100% 100%
Commission lighting controls 90% 100%
Security & cleaning procedures for lighting 0% 100%
Staff use of light switches 30% 70%

ENERGY MEASURES

ASSESSOR INPUT
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Building performance in summary:
Management and Improvement Targets

Kg of carbon dioxide per m² floor area per year

0 50 100 150 200 250 300

GP

Actual

Target

Improved

Typical

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

G
F

C
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EPD’s definition of energy 
performance of a building

• Article 2:
“the amount of energy actually 
consumed OR estimated to meet the 
different needs associated with a 
standardised use of the building, 
which may include inter alia heating, 
hot water heating, cooling, ventilation 
and lighting.”
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Building performance in summary:
“Standardised use” and the EPD Subset

Kg of carbon dioxide per m² floor area per year

0 50 100 150 200 250 300

Actual

Normalised

Subset

Heating & HW
Refrigeration
Fans and pumps
Lighting
Humidification
Office equipment
Other normal
Other special
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Building performance in summary:
Actual vs Modelled

Kg of carbon dioxide per m² floor area per year

0 50 100 150 200 250 300

Modelled

Subset

Heating & HW
Refrigeration
Fans and pumps
Lighting
Humidification
Office equipment
Other normal
Other special
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Certificate generated by EPtool: Page 1
Certificate type FULL -  TAKES ACCOUNT OF MEASURED ENERGY CONSUMPT
Building Type Office
Whole or part of building Whole building
Certification method UK National for occupied buildings
Benchmarking system Tailored office benchmarks
Units of comparison Carbon dioxide

Building Energy Performance
Very energy efficient

Not energy efficent
Based on actual performance, with reference generated by UK Tailored Benchmanks method

Normalised energy performance rating
METHOD UK National Standard
UNITS kg CO2 per square metre of net lettable area per annum
Heating performance rating

A: Higher performance G: Lower performance
HVAC  performance rating

A: Higher performance G: Lower performance
Lighting performance rating

A: Higher performance G: Lower performance
Management rating

A: Higher performance G: Lower performance

Overall energy performance - absolute scale
A: Higher performance G: Lower performance

Standard occupancy level Square  metres per person>>>
Standard equipment heat gain level Watts per square metre net>>>
Standard occupancy times hours per week>>>
Internal Environment Quality

Risk level
All indicated grades and performance information are tabled in Certp2.
Further information can be found in the Energy Log Book.

Directive 2002/91/EC

  Certifying organisation Building name
  Street Organisation
  PO Box Street
  City City
  Tel
  email

   
En

er
gy
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er

tif
ic

at
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70

GB

Not assessed

A
B

C
D

E
F

G

D

ABCDEFG

ABCDEFG

ABCDEFG

ABCDEFG

ABCDEFG
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Landlord/tenant splits

• For building with single/head tenant
– Certify the building as a whole

• For multi-tenanted buildings
– Certify each tenancy

• Use tenant (sub)meters where available and
• Landlord’s statement of annual energy
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Where from here?
• Develop unifying strategic framework
• Extension of methodology to other building 

sectors (Sports centres, Education, etc.)
• Extension to other EU countries
• CEN Standard for certification based on 

measured energy
• Extend methodology to buildings with no 

energy history
• Ensure consistency with methods based 

on calculation tools
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SUMMARY

1. Pragmatic and quality assured approach
2. Integrated accounting for energy saving 

measures
3. Normalisation possible for “standardised 

use”
4. Transparency between modelled results 

and actual energy consumption 
5. Implementation can be smoothed by co-

ordination with Regulations and existing 
information sources


