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Energy Performance  Directive

• Directive 2002 / 91 / EC dated 16 December 2002 
was passed by the European Parliament on 
4 January 2003

• Known as the EPD it requires all buildings to have 
a current Energy Performance Certificate available 
when a building is built, sold, rented or has a major 
renovation

• Intention is to trigger competitive market forces to 
improve the energy efficiency of all buildings
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Energy  Performance  Directive

• The objective of this Directive is to promote the 
improvement of the energy performance of
buildings within the Community , taking into 
account outdoor climatic and local conditions, as 
well as indoor climate requirements and cost-
effectiveness.

• This Directive lays down requirements regarding:

• (a) the general framework for a methodology of 
calculation of the integrated energy performance of 
buildings;
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Energy Performance Directive

• (b) the application of minimum requirements on 
the energy performance of new buildings;

• (c) the application of minimum requirements on 
the energy performance of large existing buildings 
that are subject to major renovation;

• (d) energy certification of buildings; and 
• (e) regular inspection of boilers and of air-

conditioning systems in buildings and in addition 
an assessment of the heating installation in which 
the boilers are more than 15 years old.
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Main Points - EPD Certificates

• When buildings are constructed, sold or rented an 
energy performance certificate is made available 
by the owner to the prospective purchaser or 
tenant…the validity of the certificate shall not 
exceed 10 years.

• Must be accompanied by recommendations for the 
cost-effective improvement of the energy 
performance

• Buildings larger than 1000 m2 frequently visited by 
the public must display the certificate in a 
prominent place clearly visible to the public.



Benefits to Building Owners
INCENTIVES
• Better indoor environmental quality with improved 

working conditions, productivity 
• Satisfy Health and Safety issues
• Save energy and save money
• Satisfy company policy
• Public Relations
• Market forces – remain competitive
• Design better buildings

MANDATORY
• Full EPD implementation between 2006 and 2008
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Energy  Performance  Directive

10) The energy performance of buildings should be 
calculated on the basis of a methodology , which may be 
differentiated at regional level, that includes, in addition to 
thermal insulation other factors that play an increasingly 
important role such as heating and air-conditioning 
installations, application of renewable energy sources and 
design of the building .  A common approach to this 
process, carried out by qualified and/or accredited experts , 
whose independence is to be guaranteed on the basis of 
objective criteria, will contribute to a level playing field as 
regards efforts made in Member States to energy saving in 
the buildings sector and will introduce transparency for 
prospective owners or users with regard to the energy 
performance in the Community property market.
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EuroProsper

See www.europrosper.org



European Partners in €P
• Energy for Sustainable Development – UK 

Co-ordinator

• Esbensen (Denmark) - leading HVAC and 
energy consultancy

• IASA Athens University (Greece) - Southern 
Europe perspective

• DHV (Netherlands) - leading Dutch consultant 
engineers

• CIT (Sweden) - building energy experts 
working closely with key Institutions

• BBRI (Belgium) - liaison with ENPER-TEBUC



Irish  Industry  Steering  Group

• ISG objective is to inform the Europrosper
Project so that the EP Method is relevant and 
usable in Ireland

• When completed the EP Method will be available
to all EU Member States to implement the EPD 
by adapting it to suit national conditions

• The on-line training course will be based in UCD 
using the ‘Blackboard’ course management 
software

• Irish ISG will be first trial users of the training 
course in summer 2003



Building Related CO2
EmissionsTotal CO2 Emissions from all Buildings 262.5 MtCO2

62.4

30.0

145.6

4.1

20.3

Tertiary sector not offices Industrial buildings not offices

Other sector buildings not offices Offices

Domestic
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Europrosper Methodology

• Develops from extensive 
experience of energy 
audits, benchmarking and 
certification programmes in 
EU 

• Iconic office building 
benchmarks for most 
buildings

• Tailored Benchmarking for 
larger and complex 
buildings
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Minimum  Inputs

1. Name of building
2. Floor Area 
3. Number of floors  ( volume indicator )
4. Annual electricity supply - € or kWhr
5. Annual fossil fuel supply - € or kWhr
6. Days / hours of use
7. Energy features  - mechanical ventilation

- catering
- air conditioning  
- other notable
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Certification 
organisation
Street
PO box
City
Tel
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According to the directive 2002/91/EC of the European 
Parliament and of the Council of the European Union, the 
energy performance of this building is evaluated. The energy 
performance is determined and this building is found very 
energy-efficient.  

 

A
B
C
D
E
F
G

B

Low energy-use

High energy-use

Energy

Actual normalised energy 
performance 
kg CO  / Gross floor area2

62

Directive 2002/94/EC



MAP OF EUROPROSPER CORE SOFTWARE © John Field & William Bordass 2003

Regional Primary sheets Supporting sheets
Defaults for assessor's use Not visible for quick ass essment

Main Fuel
Building, Detailed

energy, info

systems on area

and energy

National IEQ TailorBM
Enter and Results re Tailored Optional
select Indoor Benchmark detailed plant Thses sheets
default data Envirnmental w orksheet analysis, not accessed
set Quality actual and with directly

measures by user
Modelled Systems Plant DaScratch
Results Full Detailed DaBase
of design analysis at analysis DaDown
calculation system by plant Temporary

level item data

storage

PerfSummary Normalise for "Plant"

Summarise Copy of

energy Tailored BM

perfromance sheet w ith

standard data

Measures
Enter

data on 

measures

Improvements

Table of

measures

Performance
Summarise

results and

improvements



Regional variations
• Main national/regional data sets on “National”

sheet
– Currency, tax, floor area type
– CO2 and primary energy default factors
– Tailored Benchmark parameters

• For lighting, ventilation etc... all systems

• Energy saving measures data
– Currently the measures sheet needs to be edited 

for each country
– List of measures - and for each measure:

• Percent savings on power or hours of relevant system
• Default simple payback period
• Percent presence to get Typical and GP benchmarks



Main  Worksheet

MAIN BUILDING AND ENERGY DATA
Data entry in yellow cells only

1. National default set name EuroProsper      Select appropriate set on National sheet before starting data entry

2. Building identification and floor area:
Building name free text
Building floor area type (1 or 2) 1
Building floor area description NLA
Building floor area value m2 3,005
Multiplier to get NLA floor area 1.000
Building floor area NLA m2 3,005
Number of floors 4

3. Additional size parameter:
Description free text
Unit free text person
Value 260

4. Annual energy supply:
Select fuel/supply type - see table (1-8) 1 6
Fuel Gas Electricity
Supply type Standard Grid
Supply description (optional) free text
Annual energy supplied kWh 1,059,000 1,221,000
Number of days of this supply 361 364
Annual energy cost € 11,760 63,490
Includes TVA at rate % 17.5% 17.5%

Example building

Number of occupants



Step by Step Certification Procedure

Stage Procedure

1
Collect building and energy 

data, using input conventions

2
Process the building and 
energy performance data

3
Produce energy performance 

results

4
Collect data on energy 
features and measures

5
Assess improvement potential 

and the effect of measures

6
Provide certificate of 

performance and measures

7
Provide follow-up plan and 

monitoring structure

Level 2
Process

Level 3
Process

Done by 
occupier

Done by surveyor

Auto in
software

Auto in
software

Auto in
software

Auto in
software

Tick-box
form

Walk-through 
survey

Auto in
software

Energy systems 
analysis

- Tree Diagrams
Auto in

software
Auto in

software
Auto in

software
Add input from 

surveyor



4. Annual Energy Supply

21 D # Select fuel/supply type from table in column I and rows 22 and 23 will automatically be completed.

24 D Optional supply description if energy supply source not listed in default table.

25 D Insert annual energy supplied in kWh.   - QA*

This is *critical information and the source of the information must be submitted for Data Quality and Quality Assurance. ## Ideally this should 
come from the energy suppliers’ invoices for a complete 12 month period. If the figures are calculated the methodology needs to be stated. 
If the figures are estimated the method and assumptions by which they were estimated needs to be submitted with the assessment.
Submit copies of the invoices for all energy supplied to the building with the assessment or other evidence of the annual energy supply.

26 D Insert the number of days per year the annual energy supply data given in 25D covers. 
This is important as the dates of invoices do not always cover an exact calendar year. There may be invoices for more than 365 days or less then 
365 days and this needs to be stated. The software will take account of the number of days in its calculations on a pro rata basis. 
It is an obvious minimum requirement of this Method that the assessment is based on annual data so that it covers all the seasons and conditions 
under which the building is using energy. If you do not have annual data do not proceed with the assessment.

27 D  Insert the annual energy cost for each fuel / supply type.
This information should come from the energy suppliers’ invoices used in 25 D.
If the cost is estimated or calculated you need to submit the unit cost used.

28 Insert your local value added tax rate.

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

B C D E F G H I J K
4. Annual energy supply: Fuel/supply type options
Select fuel/supply type - see table (1-8) 1 6
Fuel Gas Electricity 1 Gas Standard
Supply type Standard Grid 2 Liquid Standard
Supply description (optional) free text 3 Solid Standard
Annual energy supplied kWh 1,059,000 1,221,000 4 Thermal Renewable
Number of days of this supply 361 364 5 Thermal Communal
Annual energy cost € 11,760 63,490 6 Electricity Grid
Includes TVA at rate % 17.5% 17.5% 7 Electricity Renewable
Carbon dioxide factors if known kgC/kWh 8 Electricity Communal
Carbon dioxide factors used kgC/kWh 0.0520 0.1130
Primary energy factors if known MJ/kWh
Primary factors used MJ/kWh 3.780 8.640
Percent of this fuel used for heating % 100% 0%
Weather-dependent percent of this % 80% 100%
Annual heating degree days DegCDays 2,234
CHP-generated electricity kWh 0



38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

B C D E F G H I
5. Office floor space use Cellular Open Call Dealing Circulation Total

offices plan centre room support
5.1 Percentage of total NLA floor area:
Naturally ventilated (NV) % area
Air conditioned (AC) % area 25% 50% 25% 100%
Mixed mode (MM) % area
Total 25% 50% 25% 100%
5.2 Workstations:
Number of workstations in area number 30 60 90
Floor area per workstation m2 25.0 25.0 33.4
Default value m2 16.0 13.0 6.0 8.0 17.0 14.5
5.3 Weekday use:
Flexitime? (Y/N/D) y y
Late working? (Y/N/D) y y
Multishift? (Y/N/D)
Total shift hours per day hours/day
5.4 Weekend use:
Saturday hours hours/day 8 8
Saturday occupancy % 80% 80%
Sunday hours hours/day 7 7
Sunday occupancy % 60% 60%



115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136

B C D E F G H I J K
10. Copy of the above table showing benchmarks

Annual energy use (kWh/m2 NLA) Electrical power dens ity (W/m2 NLA) Full load hours (hours/yr)
Used Good Typical Used Good Typical Used Good Typical

Electricity: Practice Practice Practice
Heating & hot water 9.1 5.0 7.5 1.7 1.3 1.6 5,271 3,987 4,784
Refrigeration 56.2 24.0 46.3 72.9 48.0 66.1 771 500 700
Fans 60.0 25.9 56.2 12.1 8.0 11.7 4,944 3,243 4,784
Pumps etc 32.0 7.9 24.2 8.0 3.2 6.1 4,000 2,500 4,000
Control systems 2.4 2.0 2.0 0.3 0.2 0.2 8,760 8,760 8,760
Humidification 40.0 16.5 32.9 26.6 27.4 27.4 1,500 600 1,200
Lighting (interior) 76.1 38.3 62.7 16.0 15.0 18.8 4,754 2,554 3,342
Office equipment 23.0 14.3 19.0 5.9 4.5 5.4 3,880 3,176 3,522
Other normal e.g. vending lifts 20.4 12.5 16.8 9.9 7.9 9.0 2,059 1,575 1,869
Machine rooms 68.7 56.6 56.6 7.8 6.5 6.5 8,760 8,760 8,760
Other special e.g. catering, car park 19.7 12.6 16.2 10.5 7.6 9.5 1,873 1,653 1,700

Total electricity 407.4 215.5 340.3 171.8 129.6 162.3 2,372 1,663 2,097
0.0

Fossil: 0.0
Heating & hot water 364.7 147.9 267.1 65.2 44.7 55.8 5,591 3,311 4,784
Humidification 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0
Other special e.g. catering 0.0 0.0 0.0 0.0 0.0 0.0 0 0 0

Total fossil 364.7 147.9 267.1 65.2 44.7 55.8 5,591 3,311 4,784



Internal Environment Quality

Details of respondent
Responsibility level Office room/floor

Local
Regional
National

Role within building Technical/clerical
Maintenance/building services
Facilities management
Property management
Line management

Proportion of time in building More than 60%
40% to 60%
20% to 40%
Less than 20%

Length of time in building Less than 6 months
6 months to 1 year
1 year to 2 years
More than 2 years

Role title

Respondent's description of conditions
High room temperatures Never

Occasionally in some high use areas
Generally in high use areas
Occasionally in hot weather
Generally in hot weather
Generally through the year

Comment

Low room temperatures Never
Occasionally in some exposed areas
Generally in some areas
Occasionally in very cold weather
Generally in cold weather
Generally through the year

Comment

Air quality problems No problems
Generally acceptable but with occasional stuffiness
Normal problems in selected areas (print rooms etc.)
General problem

Comment



Basis: CO2 emisssions as kg of Carbon per person

kgC/person

Performance comparison chart - with improvements

0 100 200 300 400 500 600 700 800

GP

Modelled

Actual

Target

Improved

Normalised

Subset

Typical

Heating & HW

Refrigeration

Fans and pumps

Lighting

Humidification

Office equipment

Other normal

Other special



Improvements sheet This is an ordered and filtered version of the Measures sheet results - to use filters see below.

Estimated annual saving Guide
Cost Elec Fossil CO2 capital Payback Measure [not printed]

Measure saving saving saving saving cost period reference Category
(€/yr) (kWh) (kWh) (kg C) (€) (years) number

          
8 Change to normal low use plant schedules 2,030 35,800 47,000 0 0 1.0 15 3
9 Use zoning controls 620 10,900 14,800 0 0 1.1 17 2

10 Hold off boilers in summer 650 4,000 49,800 0 0 2.1 18 2
14 Procedures for use of thermostats 900 13,100 34,000 0 0 0.0 35 3
14 Change to moderate humidity settings 1,040 23,500 0 0 0 0.0 40 2
14 Commission and operate VSDs 720 16,300 0 0 400 0.0 22 3
14 Commission lighting controls 490 11,200 0 0 500 0.0 10 3
14 Prevent cooling with heating 870 12,700 32,400 0 900 0.0 36 3
14 Sequence and trim boilers 470 1,400 43,500 0 500 0.0 29 2
14 Install presence controls 530 11,900 0 0 1,100 0.0 5 2
14 Install extra zoning controls 640 11,200 15,000 0 1,900 0.0 16 2
14 Replace inefficient fans 1,540 34,800 0 0 4,600 0.0 49 2
14 Install VSDs on fans 500 11,300 0 0 1,500 0.0 21 3
14 Replace inefficient boilers 1,380 3,200 131,000 0 5,500 0.0 28 2

Total 12,380 201,300 367,500 41,860 16,900 0.0

Savings as percent of total 0% 0% 0% 0%
Not-printed summary of savings from all measures

Savings from all measures 20,642 339,800 592,976 0 43,800 0.0

Savings from all measures as percent of total 0% 0% 0% 0%

Using Filters:

1. Filters allow  row s (measures) to be hidden automatically if  they do not fit your criteria. If  active, f ilter menu arrow s should appear in row  8 (if  not see 3 below ).

2. Setting f ilter criteria example: click filter menu arrow  in Cost Saving column. Select Custom. Select "is greater than". Type 300. Select OK. (Repeat if  required for other columns).

3. To activate filters using standard Excel menus: click on any cell in the table, then Data... Filter... Autof ilter. Filter menu arrow s should appear on each column.

4. To de-activate f ilters using standard Excel menus: Data... Filter... Autof ilter.

5. After re-activating the filters you need to set the criteria (as 2 above) to hide unw anted measures - these are excluded from totals.

6. To re-order this table or make changes to row s/columns, you need to de-activate the f ilters f irst.

Fuel factors:
Electricity CO2 factor (kgC/kWh) 0.113
Fossil CO2 factor (kgC/kWh) 0.052



Quality  Assurance











Europrosper Methodology

• Experience of other countries incorporated 
into Europrosper methodology

• Rigorous method based on 25 years of 
research and experience in energy auditing

• Methodology designed to be modified to suit 
national requirements

• Focus on improvement measures based on 
energy history, not the label

• Europrosper an ‘off the shelf’ option

• On-line e-learning training package





Positive  Approach

• Engage with the building industry

• Demonstrate benefits
• Why build the worst possible buildings allowed by   

legislation
• Workmanship issues

• Minergie in Switzerland
• EPD opportunity



Added  Value  =  Added  ProfitAdded  Value  =  Added  Profit
• Typical house energy costs € 1000 pa
• Invest extra €2500 in insulation to reduce energy costs by 

20% or €200
• House generates for owner €200 pa relative to typical
• €200 pa = investment of €13,333 @ 1.5% term deposit 
• Developer charges €5000 more  @ 3.7% = €185 mortgage 
• Owner nets €15 pa = €1,000 investment @ 1.5% 
• Bank allows higher pre-arranged mortgage due to 

purchaser having more disposable income and higher 
value of house *

• Developer has a unique marketing strategy -€ ??
• Developer makes €2,500 more profit per dwelling.



House  of  TomorrowHouse  of  Tomorrow
• Typical house energy costs € 1000 pa
• Invest extra €10,000 (€9644) in construction to reduce 

energy costs by 50% (67%) or €500
• €500 pa = investment of  €30,000 @ 1.5% term deposit
• House of Tomorrow grant of € 5000 applies
• Developer charges €10,000 more @ 3.7% = €370 

mortgage
• Owner nets €130 pa = €8,667 investment @ 1.5% 
• Bank allows higher pre-arranged mortgage *

• Developer has a unique marketing strategy
• Developer makes €5000 more profit per dwelling.



Energy Performance Directive

• Must be implemented in 2006 or 2009 to comply

• Training of significant numbers of Accredited 
Assessors necessary

• Cost of training and assessments an issue
• Quality Assurance issues critical to success
• Will require a national administration system

• Many decisions to be made by Irish government

Focus must remain on continuous improvement in 
energy efficiency of buildings.


