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What is Level(s)?

¥ ©

Standardised

O U,

Common metrics for
life cycle
performance
measurement

Core sustainability

indicators

reporting framework




Level(s) approach

/~‘ Level 1 (qualitative): Conceptual design

4 —> Accessible entry point for the use of each indicator, assessments
are qualitative

Level 2 (quantitative): Detailed design and construction

"I TTAW

In 1] —> Quantifying the performance of building designs, common units of

measurements with reference calculation methods are provided

oD
I

Level 3 (monitoring): As-built and in-use performance
—> Data collection on the real performance of the building project




O LI,

Level(s) target group

Planning Design Financing Execution
Public authorities, Architects, designers, Clients and investors, Construction companies
policy-makers and engineers, and quantity including property owners, and contractors,
procurers at national, surveyors and developers asset managers,
regional, and local level facilities managers, and

building occupants



Level(s) macro-objectives

1. Greenhouse gas
emissions along the life
cycle

4. Healthy and
comfortable spaces

2. Ressource efficient
and cicular material life
cycles

5. Adaption and
resillience to climate
change

3. Efficient use of water
resources

6. Optimised life cycle
cost and value




O LI,

Relevance of macro-objective 1

Operation of
buildings accounts
for about 30% of all
GHG emissions in
Germany

lacro-objective 1:
Greenhouse gas
emissions alonga !
buildings life cycle !

l/ of the total energy
2 consumption

1.1 Use stage energy kilowatt hours per
performance square metre per year
(kWh/m? fyr)
- Buildings constructed before 2010: Life cycle focus
1.2 Life cycle Global kg CO; equivalents per

on use stage primary energy demand | Warming Potential SQUAre metre per year
- Newer buildings: Life cycle focus on material use (kg CO: eq./m?fyr



Relevance of macro-objective 2

==

1/ of all e.extracted 1/ of waste
materials generation

- The construction and use of buildings in the EU
account for about half of all our extracted materials

- As the energy efficiency of buildings improves, the
embodied impacts of materials (e.g. CO2) and the
cost of materials become more significant

Resource
efficient and
circular material
life cycles

2.1 Bill of quantities,
materials and lifespans

2.2 Construction &
demolition waste and
materials

2.3 Design for adaptability
and renovation

2.4 Design for
deconstruction, reuse and
recycling

O U,

Unit quantities, mass
and years

kg of waste and
materials per m* total
useful floor area

Adaptability score

Deconstruction score



Relevance of macro-objective 3

o On average each

EU citizen uses

160 L/day of
water

1 / of water
3 consumption

- Reducing water consumption will reduce the
embodied environmental impacts of delivering water

to the point of demand
- Growing urban populations are placing more pressure

on water supply in urban areas

Macro-objective 2
Efficient use of
water resources

3.1 Use stage water
consumption

O U,

m3/yr of water per
occupant



Relevance of macro-objective 4

~ 200,000
premature deaths
p.a. dueto indoor
and outdoor air
pollution (Europe)

W e spend
roughly 90% of

our time indoors

- Clean indoor air is a highly important influence on
human health and depends on multiple variables but
are closely related to pollutant levels (e.g. dust,
Volatile Organic Compounds (VOCSs) etc.) and air
conditions (e.g. CO2 and humidity).

Maci ble
healthy and
comfortable
spaces

4.1 Indoor air gquality

4.2 Time outside of
thermal comfort range

4.3 Lighting and visual
comfort

4.4 Acoustics and
protection against noise

O U,

Parameters for
ventilation, COz and
humidity

Target list of pollutants:
TVOC, formaldehyde,
CMR VOC, LCI ratio,
mould, benzene,
particulates, radon

% of the time out of
range during the heating
and cooling seasons

Level 1 checklist

Level 1 checklist



Relevance of macro-objective 5

Extreme weather
as leading global

19 years since 2001
rank among the 20
warmest years on
record

risk by likelihood

(Global Risks Report 2021)

- The design of more climate change proof buildings
requires a focus on adaptation measures that can
be incorporated into buildings now or, if necessary,
are possible to incorporate at a future point in time

Adaptation and
resilience to
climate change

5.1 Protection of occupler
health and thermal
comfort

5.2 Increased risk of
extreme weather events

5.3 Increased risk of flood
BVEntsS

O U,

Projected % time out of
range in the years 2030
and 2050 (see also
indicator 4.2)

Level 1 checklist funder
development)

Level 1 checklist funder
development)
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Relevance of macro-objective 6

Up to 85% of all LCC can
building-related significantly

costs are in the use increase long-term
phase profitability

Optimised life
cycle cost and
value

6.1 Life cycle costs Euros per square metre
) ) . ) per year (€/m2/yr)
- LCC is particularly relevant to achieving an improved

environmental performance because higher initial 6.2 Value creation and risk  Level 1 checklist
capital costs may be required to achieve lower life exposure

cycle running costs



Level(s) indicators & parameter

Macro-objectives

1: Greenhouse gas and
air pollutant emissions
along a building’s life
cycle

2. Resource efficient and
circular material life
cycles

3. Efficient use of water
resources

Indicators

1.1 Use stage energy performance

1.2 Life cycle Global Warming
Potential

2.1 Bill of quantities, materials and
lifespans

2.2 Construction & demolition
waste and materials

2.3 Design for adaptability and
renovation

2.4 Design for deconstruction,
reuse and recycling

3.1 Use stage water consumption

Parameter

kilowatt hours per square metre per
year (kWh/m2 /yr)

kg CO2 equivalents per square metre
per year (kg CO2 eq./m2/yr)

Unit quantities, mass and years

Kg of waste and materials per m2
total useful floor area

Adaptability score

Deconstruction score

m3/yr of water per occupant



Level(s) indicators & parameter

Macro-objectives

4. Healthy and
comfortable spaces

5. Adaptation and
resilience to climate
change

6. Optimised life cycle
cost and value

Indicators

4.1 Indoor air quality

4.2 Time outside of thermal comfort
range

4.3 Lighting and visual comfort

4.4 Acoustics and protection
against noise

5.1 Protection of occupier health
and thermal comfort

5.2 Increased risk of extreme
weather events

5.3 Increased risk of flood events L

6.1 Life cycle costs

6.2 Value creation and risk
exposure

Parameter

Ventilation, CO2 and humidity, TVOC,
mould, benzene, particulates, radon

% of the time out of range during the
heating and cooling seasons

Level 1 checklist

Level 1 checklist

Projected % time out of range in the
years 2030 and 2050

Level 1 checklist

Level 1 checklist

Euros per square metre per year
(€/m2/yr)

Level 1 checklist



Level(s) project plan

Step 1

Selectthe macro-
objectives and

indicators to
address

Step 2

Decideto which
‘level’ project
performancewill be
assessed

O LI,

Step 3

Planning the
workflow
requirementto
make Level(s)
assessments




O U,

Building Description

Requirements Reporting

Parameter Office buildings Residential buildings
Description Information required
1. Location 1.1 Country and region
. 1.2 Heating and cooling
1. Location and climate 1.1 The country and region in which the building is located degree days
1.2 Heating and cooling degree days 1.3 Climate zone
1.3 The climatic zone in which the building is located 2. The building | 2.1 New build or major
typology and renovation
age
2.2 The year of construction
2. The building typology and age 2.1 The project type 23 Wiarket segment
1'2 ThE ?Ear Df EﬂﬂE‘tl’Ll-l:ll-Dn 3. How the 3.1 Conditions of use
building will be
2'3 ThE marh&t EIE-EITIEH'[ used 3.2 Building occupation and Nat applicable
usage patterns
A . 3.2.1 Proj d occupan:
3. How the building will be used 3.1 The intended conditions of use i
- A 3.2.2 Projected rn of
3.2 Building occupation and usage patterns scempaton oA
3.3 The intended (or required) service life 3.3 The intended (or
required) service life
4. The building 4.1 The building form
4. The building model and 4.1 The building form model and B L
I characteristics 4.2 Total useful floor area . 8 ® e s 8
characteristics 4.2 The total useful floor area within the building and s e o o 5 0 0 8 »
4.3 The scope of building 4 & & & 8|0 & & & &
measurement standard used elements to be assessed PR
I and the categorisation s 8 & 8 & B & & & 5 8
4.3 The scope of building elements to be assessed and system used ) C OO BN
categorisation system used 4.3.1 The scope of building R P P
elements to be assessed } &8 & & & 8|8 & & & ® 4@
" & & & W $ & & & @
4.3.2 The building element ® & & & @ & @+ @
categorisation system used L R
& & & & & | & @&
* & & & @
* & & & #»
* & & @

']
L ]
[ ]
L ]
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Level(s): Background




Development of Level(s)

oo
ooo

2014 p=

Initiative of the
European Comission*

- Aim to reduce the environmental
impact caused by buildings through
improved resource efficiency

- Need for common EU reporting
framework for assessing the
environmental quality of buildings

- Implementation of the
Circular Economy Action
Plan

2018 2

Circular Economy | B am
PaC kag e CIRCULAR ECONOMY = i

T,

Closing the loop ,/,) . ‘@@§C"

AN AMBITIOUS EU CIRCULAR ECONOMY PACKAGE,

=

2015 (i)

Circular Economy
Action Plan**

- Promote design
improvements to reduce
environmental impacts

2017 O

- Beta version

- Flexible indicator system

- Increasing the durability and
recyclability of components

* Communication "Resource efficiency opportunities in the building sector” (2014)

Publication of the
Level(s) framework

- Possible integration into
existing evaluation systems

Level(s)

** Circular Economy Action Plan



http://eur-lex.europa.eu/legal-content/EN/TXT/?qid=1411482206636&uri=CELEX:52014DC0445
http://ec.europa.eu/environment/circular-economy/index_en.htm

Development of Level(s)

NETHERLAND

BELGIUM

Testing phase
2018 — 03/2020

UNITED KINGDOM

1© o's—ﬁ

FRANCE

ﬁ‘@

SPAIN

Revised version ﬁ‘e&
06/2020 PORTUGAL

.ﬂo

GERMANY

fio 6

ITALY

fio G

LUXEMBOURG

fio 6

AUSTRIA

fio 6l

SLOVENIA

fo 6l fo afl

CZECH REPUBLIC

fio 6

FINLAND

fio &L

SWEDEN

ﬁ‘e

LITHUANIA

fio 6

POLAND

fio 6

fodh

GREECE

fio 6

CROATIA

fio 6
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Upcoming objectives

»,Renovation Wave* ,Green Public Procurement criteria®
for Europe Based on Level(s) for offices and
strategy publication schools, for new build and renocation,
2020 2022
—
| | Research — Web-based
»oustainable Finance - ,Green Deal Call 2020 support tool to
tackling climate change* (Horizon 2020), work with Level(s)
Delegated Act ac_loptlon: 2020 New Public Private and web-based
Implementation: 2021 Partnership 2021 (Horizon training material

Europe) 2021
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Derivation of macro-objectives

Existing EU policy Macro-scale Priorities, scope and
framework for environmental ‘hot boundaries of
resource efficiency spots’ along the life existing assessment

buildings cycle of buildings and reporting tools

The key Iindicators are based on research In 3 areas



C UL

Level(s) Indicators: Introduction



C UL

Level(s) indicators e

1.1: Use stage PR

energy performance ettt

® & & & & & & 0

NOTE: This project has received funding from LIFE Programme under the Grant Agreement number LIFE 18 GIE/ES/000911 Life for LLL(s).

DISCLAIMER: The European Commission's support for the production of this publication does not constitute an endorsement of the contents,
which reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of

the information contained therein.




Level(s) Key Iindicators

Macro-objective 3
Efficient use of
water resources

bjective1: |
Greenhouse gas
emissions along a
buildings life cycle

Bl i
Ma O~

co,

3.1 Use stage water
consumption

mfyr of water per
occupant

1.1 Use stage energy
performance

kilowatt hours per
square metre per year

(kWh/m? fyr])

Macro-objective 4

1.2 Life cycle Global kg CO; equivalents per

healthy and "

Warming Potential square metre per year comfortable :
(kg CO: eq./mfyr spaces

Macro-ohjective 2 ; 4.1 Indoor air quality Parameters for
Re;o_urce 1 ventilation, CO: and
efficient and | humidity
circular material !
life cycles b Target list of pollutants:

TVOC, formaldehyde,
CMR VOC, LCI ratio,
miould, benzenes,
particulates, radon

2.1 Bill of quantities,
materials and lifespans

Unit quantities, mass
and years

2.2 Construction &
demolition waste and

kg of waste and

materials per m* total 4.2 Time outside of % of the time out of

materials useful floor area thermal comfort range range during the heating
and cooling seasons

2.3 Design for adaptability Adaptability score

and renovation 4.3 Lighting and visual Level 1 checklist
comfort

2.4 Design for Deconstruction score

deconstruction, reuse and 4.4 Acoustics and Level 1 checklist

recycling protection against noise

LIFE

Level(s)

O

Macro-objactive 5
Adaptation and
resilience to

climate change

5.1 Protection of occupler

Projected % time out of

health and thermal range in the years 2030

comfort and 2050 (see also
indicator 4.2)

5.2 Increased risk of Level 1 checklist {under

extreme weather events development)

5.3 Increased risk of flood
events

Level 1 checklist {under
development)

Macri biective 6

Optimised life
cycle cost and
value

6.1 Life cycle costs

Euros per square metre
per year (€/m?fyr)

6.2 Value creation and risk  Level 1 checklist

exposure




Level(s) indicator 1.1

Aim: Reporting and measuring the primary energy performance

Scope: Operational energy consumption

Level 1: Understanding Nearly-Zero Energy Buildings (NZEB) design

principles; selection of tailored solutions for major renovation works.

Level 2: Estimates with building permitting assessment and EPB
assessment sub types

Level 3: Measuring through construction quality testing,
commissioning/functional performance testing and energy
performance of buildings assessment sub types

O LI,

EN ISO 52000-1




O U,

Level 1

Objective: Understanding the energy needs & reduction pathways for primary energy use

- . L1.5 Reporting format
I n S t r u C t I O n S - To complete the reporting format for Level 1 you should answer yes or no for each of the design concepts that
. . . . you have addressed and then provide brief descriptions of the measures or decisions taken for each one.
°
LEVE'(S) bUIldlng descrlptlon Energy design concept Addressed? How has it been incorporated into the building design concept?
» Checklist of energy design Y| trovide o e escrption)
concepts and Level 1 —
. . 1. Minimum energy
technical guide performance
requirements and
. . . . Near Zero-Energy
* Review and identify options Building (NZEB)
. design
for the energy design
2. Site specific design .o
concepts N
3. Renovation specific WL
. desi « s s @
« Record the energy design il BOOOOOO000
4. High quality building ettt
COnceptS falﬁric:ncllser::iltels L
5. Smart monitoring .°:':°
and control systems e j




Level 2 G UH%J

Obijective: Estimation of energy needs/primary energy use

Instructions:

© N U~ wwDdDRE

e
w N = O

|dentify type of energy performance assessment, calculation method and software tools

Complete reporting table

Gather input data

Obtain calculated values for on-site or off-site low carbon energy technologies

For renovation projects: provide necessary information about the existing building structure and fabric
Use the input data to calculate the energy needs of the building

Optional: estimate other occupier energy needs

Apply primary energy factors to the energy carriers

Continue with design iterations and improvements until the final design

Optional: For completed building performance, monitoring and metering strategy should be developed
Develop specifications and designs for the energy monitoring systems and metering
Complete supporting information table on energy needs

Complete the main reporting table

EN 52000-1
EN ISO 1379C

EN ISO 13790




O U,

Level 3

Objective: Evaluation of energy needs and building related performance issues

Instructions:

Building fabric and technical services testing

1. Testing for air tightness and thermal integrity

2. Functional performance testing of the HVAC and energy systems
3. Review test reports for possible remedial actions

Monitoring and metering strategy

4. Complete the monitoring metering systems (calibration of meters)

5. Obtaining and compiling the data provided by the installed meters and systems

6. Data collection after completion of the building

7. For comparison with other buildings the performance should be adjusted to the conditions of use
8. Complete the supporting information table on energy needs

9. To obtain the total primary energy use

10. Complete the main reporting table

11. Optional step: Identify the reasonfor any significant deviations




Level 2 & 3 - Reporting

Necessary for the assessment:

Level 2

- calculation software tool
- input data for calculations
- occupier related energy needs

Level(s) building
description

Supporting information

Level 2 reporting item

Information to provide

(select/delete as appropriate)

Type of assessment

Building permit, as-built {calculated) EPC or

tailored assessment

Specify the Member State and the method used

Calculation method

The time step for the weather dota used by the
method e.g. monthly, daily, hourly

Scope of energy needs assessed

The energy needs included in the scope of the
calculation method

Unregulated energy needs
assessed

The unregulated energy needs assessed in
addition to those included in the calculation
method

Level 3

G

- Results from air tightness, thermal
integrity and functional performance
- Data from meters and sub-meters

Supporting information

Level 3 reporting item

Information to provide

(select/delete as appropriate)

Type of assessment

Measured EPC or other type of carrected
(measured) ossessment

Sampling period

How long after completion of the building ond
for how many yeors

Corrections applied

Please detall ony corrections opplied to the data
and according to which stondord.

Primary energy factors

Please identify the calcula ticn method from
which the factors used ore taken

LIFE

Level(s)




C UL

Level(s) indicator e

1.2: Life cycle Global .

Warming Potential B

(GWP) Aatatatat t s e s

® & & & & & & 0

NOTE: This project has received funding from LIFE Programme under the Grant Agreement number LIFE 18 GIE/ES/000911 Life for LLL(s).

DISCLAIMER: The European Commission's support for the production of this publication does not constitute an endorsement of the contents,
which reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of

the information contained therein.




Level(s) Key Iindicators

Macro-objective 1.
Greenhouse gas
emissions along a
buildings life cycle

1.1 Use stage energy
performance

1.2 Life cycle Global
Warming Potential

Resource
efficient and
circular material
life cycles

2.1 Bill of quantities,
materials and lifespans

2.2 Construction &
demolition waste and
materials

2.3 Design for adaptability

2.4 Design for

deconstruction, reuse and

recycling

co,

kilowatt hours per

square metre per year

(kWh/m? fyr])

kg CO; equivalents per
square metre per year

(kg CO;z eq./m3fyr

Unit quantities, mass
and years

kg of waste and
materials per m* total
useful floor area

Adaptability score

Deconstruction score

Macro-objective 3
Efficient use of
water resources

3.1 Use stage water
consumption

Macro-obiective 4
healthy and
comfortable
spaces

4.1 Indoor air quality

4.2 Time outside of
thermal comfort range

4.3 Lighting and visual
comfort

4.4 Acoustics and
protection against noise

mfyr of water per
occupant

Parameters for
ventilation, CO; and
humidity

Target list of pollutants:
TVOC, formaldehyde,
CMR VOC, LCI ratio,
miould, benzenes,
particulates, radon

% of the time out of
range during the heating
and cooling seasons

Level 1 checklist

Level 1 checklist

Macro-objactive 5
Adaptation and
resilience to

climate change

5.1 Protection of occupler

Projected % time out of

health and thermal range in the years 2030

comfort and 2050 (see also
indicator 4.2)

5.2 Increased risk of Level 1 checklist {under

extreme weather events development)

5.3 Increased risk of flood Level 1 checklist {under
events development)

Macri biective 6

Optimised life
cycle cost and
value

6.1 Life cycle costs

Euros per square metre
per year (€/m?fyr)

6.2 Value creation and risk  Level 1 checklist
exposure

O

LIFE

Level(s)




Level(s) indicator 1.2

Aim: Reporting and measuring the Global Warming Potential (GW P)

Scope: GWP of a building from “cradle to grave”

Minimum scope:

- Defined within the Level(s) building description: Shell (substructure and
superstructure), core (fittings, furnishings and services), external works

Level 1: Understand GHG emissions ‘hot spots’ along buildings life cycle

Level 2: Estimation of greenhouse gas emissions associated with a building design;
different design scenarios can be tested

Level 3: Measuring and data validation against as-built information

O LI,

EN 15978
1ISO 14040/44

EN 15804



Level 1

Objective: Understanding the lifecycle concepts for planning stage

Instructions:

1.Read the Part 1 introductory briefing
on Whole Life Cycle thinking

2.Level(s) building description

3.Checklist of life cycle design concepts,
Level 1 technical'guidance

4.0ptional: Review relevant LCA/whole
life carbon studies

5.0ptional: Interpret and identify
spots’ and recommendations

6.Review and identify options for using
the life cycle desigh concepts

7.Record the life cycle design concepts

‘hot

O U,

Life cycle design concept

Addressed?
(ves/na)

How has it been incorporated into the building design concept?
{provide a brief description)

1. Efficient building shape
and form

2. Optimised NZEB
construction

3. Optimised material
utilisation and circular
value

4. Extending building and
component service
lives

s & & @
s aps « & & & & & .
5. Design for adaptability e 8 8 8 8 8 8 @
2 o 8 ° 8 8 8 @
4 8 8 8 8 ° 8 8 8 &
- —% & % & & F §F F 7
b. Design for M EEEEEE
) * & & 5 & & & 5 % 8 @
deconstruction I 8 8 & & & 8 & 8 & @
vvvvvvvvvvv
N EEEEEEEEN
A EEEEEE R
N EEEEEE
A EEEEEER
A EEEEEE
B EEEE]
s &+ 8 5 8 8 @
s & 8 8 & &
s 8 8 @
2 8 8 @
* * 8 @
-~ s @ ®
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Level 2 & 3

Objective: Calculation of life cycle GWP emissions of the building project

Instructions:

1.Level(s) building description

2.Life cycle software tool

3.Setup the model for the project

4.Determine the scope of the life cycle scenarios

5.ldentify data sources from available databases

6.Make a classification of the data quality

7.Process the data with life cycle software tool

8.Compile the life cycle inventory and calculate the related impacts for the GWP
9.Additional: Calculate the impacts for the full set of environmental impact categories
10. Interpret the results
11. Options for addressing the hot spots identified EN 52000-1
12. Improvements to the design until reaching a design freeze EN ISO 1379C
13. Reporting format EN 1SO 13790




Level 2 & 3 - Reporting

Necessary for the assessment:

« Level(s) building description,

« complete bill of quantities for design(s) that will

be modelled

* a calculation software tool
e access to databases and EPDs

Global Warming Potential for each life cycle stage

h |

Scenarios for the
Building Life Cycle

Quantification of
the building and its
life cycle

A

¥
Selection of
Environmental
Data and other
information

h J

Indicator Unit Product Construction Use stage End of life Benefits and loads beyond
|A1-3) process [A4-5) (B1-7) (C1-4) the system boundary (D)
(1) GWP - fossil kg COzeq
(2) GWP - biogenic kg CO, eq
GWP — GHGs (1+2) kg CO;eq
(3) GWP — land use and land use kg COzeq
change
GWP — overall (142+3) kg CO, eq

Notes:

Impacts referred to the use of 1 m? of useful internal floor per year for a default reference study period of 50 years™.

Calculation of the
environmental =
indicators

h J

Reporting and
Communication

Verification -

( Completed

. Assessment

O U,

Building Model - Time related characteristics

Life Cycle Stages

Scenarios for each life-cycle stage and benefits and/or
benefits beyond the system boundary

Met amount
Gross amount
Types of data

Use of EPD
Use of other information
Data quality
Consistency

Environmental aspacts and impacts
Calculation Method(s)
Aggregation

General information
The Assessment Result
Data sources

Verification

EN 15978
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Level(s) indicator 2.1: -

® & & & & & & & o o 0
b & @ & & o @& 0 & 0 0
® & & & & & & & & 0 0

Bill of Quantities, e

materials and lifespans e

YN8 & & & 0 & 0 0 0
®T & & & & o @ 0 0
® & & & & & & 0

NOTE: This project has received funding from LIFE Programme under the Grant Agreement number LIFE 18 GIE/ES/000911 Life for LLL(s).

DISCLAIMER: The European Commission's support for the production of this publication does not constitute an endorsement of the contents,
which reflect the views only of the authors, and the Commission cannot be held responsible for any use which may be made of

the information contained therein.
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Level(s) Key Iindicators

Macro-objective 3 Macre-objective 5

Greenhm:se al ' r () Efficient use of . Adaptation and
emissions algng a ! - 2 water resources [ resilience to
buildings life cycle : climate change
3 . i
1.1 Use stage energy kilowatt hours per 3.1 Use stage water m3fyr of water per 5.1 Protection of occupier Projected % time out of
performance square metre per year consumption occupant health and thermal range in the years 2030
(kWh/fm? fyr) comfort and 2050 (see also
] indicator 4.2)
Macro-obiective 4 )
1.2 Life cycle Global kg CO; equivalents per hlealthy and : '
Warming Potential square metre per year comfortable | 5.2 Increased risk of Lewel 1 checklist (under
(kg CO: eq./m2fyr spaces extreme weather events development)

5.3 Increased risk of flood Level 1 checklist {under

Macro-obhjective 2 4.1 Indoor air quality Parameters for events development)
Re;o_urce 1 ventilation, CO: and
efficient and humidity 3

circular material !

Macri biective 6

life cycles - Target st of pollutants:  Optimised life
TVOC, formaldehyde, cycle cost and
2.1 Bill of guantities, Unit quantities, mass CMR WOC, LCI ratio, value :
materials and lifespans and years miould, benzenes, -
particulates, radon 6.1 Life cycle costs Euros per sguare metre
2.2 Construction & kg of waste and per year [€/m2fyr)
demolition waste and materials per m® total 4.2 Time outside of % of the time out of
materials useful floor area thermal comfort range range during the heating 6.2 Valus craation and risk  Level 1 checklist
and cooling seasons exposure
2.3 Design for adaptability Adaptability score
and renovation 4.3 Lighting and visual Level 1 checklist
comfort
2.4 Design for Deconstruction score
deconstruction, reuse and 4.4 Acoustics and Level 1 checklist

recycling protection against noise
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Level(s) indicator 2.1: Bill of Quantities,
materials and lifespans

Aim: Reporting and measuring the mass of construction products and materials

Scope: All construction products and materials

Level 1: Decision making for choice of building structure and
main materials to use in the shell and core

_evel 2: Estimates of Bill of Quantities are compiled In
_evels Excel template

_evel 3: Measuring the material footprint of the as-built

000000000

..........

[ ]
s @ @ 8 @ & @ 9 @ B [
O'” "l ..........
00000000000

............




Level 1

Objective: Understanding the optimization of consumption of construction

materials and products

Instructions:

1. Checklist and Level 1
technical guidance

2. Review and identify
design concepts

3. Record design
concepts

O U,

Checklist & Reporting
1. Consideration of building form on inherent
material efficiency of the structure

2. Consideration for optimising material efficiency
of structural design

. Evaluate material efficient design options

. Durable and reparable building components
and systems

. Optimum use of fit-out materials.

. Incorporation of recycled materials

o O1 B~ W




O U,

Level 2

Objective: Estimate of BoQ during the design stage

Instructions:

Define the technical specifications and layout for the building
oad the Level(s) template for BoQ

Draft an outline BoQ for the building shell

Refine draft with specific information

Optional: Reporting estimated Construction Waste

Optional: With indicator 6.1 estimate the cost of construction
products and materials

Optional: With indicator 1.2 for estimating the carbon and/or other
life cycle impacts

N o~ E



O U,

Level 3

Objective: Estimate of BoQ during as-built stage

Instructions:

1. Gather quotations for the BoQ provided
2. Download the Level(s) template for BoQ
3. Optional: Fill out the “Quotations” worksheet in the BoQ Level(s) template
4. Insert chosen quotations to the “BoQ input” worksheet
5

. Optional: With indicator 6.1 calculating the cost of construction products and
materials

6. Optional: With indicator 1.2 calculating the carbon and/or other life cycle
Impacts



Level 2 & 3 — Reporting

Necessary for the assessment:
Level 2

C

Bill of Quantities/ Materials (for building life time)

LIFE

Level(s)

- Level(s) building description.
- The excel-based Level(s) BoQ template
- Relevant building documentation and design

Breakdown by material type

calculations relating to materials and dimensions
- Optional: Assumptions about the split of construction

products and materials into different material
fractions, the unit cost and estimated service life

Level 3

- Records of quotations sent by suppliers and technical

details of the construction product or material
- Purchase records and invoices for construction

products and materials actually delivered to site

- The Level(s) BoQ template

Building
Breakdown by building aspect floor area
(m2)
Shell l Core I External I Total 2500
Totals
Split by mass (t) check
(should = OL
3839.6 75 0 39146 0
Split by mass (%)
98.1% 19% | 0.0% | 100.0%
Split by cost '000 €
669.825 120 0 789.825
Split by cost (%)
84.8% 15.2% 0.0% 100.0%

- Optional: Access to carbon footprinting or LCA

Total cost €/m2

Total cost €/t

software.

315.9

201.8

Material | Material
total (t) | total (%)
Concrete,
DRtk the: 3472 88.7%
natural stone,
ceramic
Wood 71.25 1.8%
Glass 128.04 3.3%
Plastic 3.75 0.1%
Bituminous 0 0.0%
mixtures
Metals 239.56 6.1%
Insulation 0 0.0%
materials
Gypsum 0 0.0%
Mixed 0 0.0%
Electrical and
Electronic 0 0.0%
Equipmnt
Combined | .5.46 | 100.0%

total
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Level(s) Key Iindicators

bjective 1!
Greenhouse gas
emissions along a
buildings life cycle

Bl i
Ma O~

1.1 Use stage energy
performance

1.2 Life cycle Global
Warming Potential

Macro-obective 2
Resource
efficient and
circular material
life cycles

2.1 Bill of quantities,
materials and lifespans

2.2 Construction &

demolition waste and
materials

2.3 Design for adaptability

2.4 Design for

deconstruction, reuse and

recycling

co,

kilowatt hours per
square metre per year

(kWh/m? fyr])

kg CO; equivalents per
square metre per year
(kg CO;z eq./m3fyr

Unit quantities, mass
and years

kg of waste and
materials per m* total
useful floor area

Adaptability score

Deconstruction score

Macro-objective 3
Efficient use of
water resources

3.1 Use stage water
consumption

Macro-obiective 4
healthy and
comfortable
spaces

4.1 Indoor air quality

4.2 Time outside of
thermal comfort range

4.3 Lighting and visual
comfort

4.4 Acoustics and
protection against noise

mfyr of water per
occupant

Parameters for
ventilation, CO; and
humidity

Target list of pollutants:
TVOC, formaldehyde,
CMR VOC, LCI ratio,
miould, benzenes,
particulates, radon

% of the time out of
range during the heating
and cooling seasons

Level 1 checklist

Level 1 checklist

Macro-objactive 5
Adaptation and
resilience to

climate change

5.1 Protection of occupler

health and thermal
comfort

5.2 Increased risk of
extreme weather events

5.3 Increased risk of flood

events

Macri biective 6

Optimised life
cycle cost and
value

6.1 Life cycle costs

6.2 Value creation and risk

exposure

LIFE

Level(s)

O

Projected % time out of
range in the years 2030
and 2050 (see also
indicator 4.2)

Level 1 checklist {under
development)

Level 1 checklist {under
development)

Euros per square metre
per year (€/m?fyr)

Level 1 checklist




Level(s) indicator 2.2: Construction and
Demolition waste materials

Aim: Systematically plan for the reuse, recycling or recovery

Scope: Include data for all building elements, materials and wastes

Level 1: Decision making for improving the outline

Waste Management Plan and quantities of CDW
generated

Level 2: Estimates of CDW are compiled in Levels
Excel template

Level 3: Estimates of CDW during and after the
construction/demolition

O

LIFE

Level(s)




O U,

Level 1

Objective: Understanding for reducing CDW and optimizing its management

Instructions: Checklist & Reporting

1. Checklist and Level 1 1. Setting of relevant targets

technical guidance 2. Understand CDW generation and
management

2. Review and identify
design concepts

3. Record design concepts

3. Pre-demolition auditing

4. Good construction practice

5. Outline Waste Management Plan
6. Consider “Buildings As Material Banks”

(BAMB) principles




Level 2

Objective: Make reliable quantitative estimates of CDW

Instructions:

Demolition
1. Carry out a desk study
2. Conduct a field survey

3. Download the Level(s) template for
DW estimates

4. Follow the instructions embedded in
the Level(s) inventory template

5. Optional: Prepare a Waste
Management Plan

O U,

Instructions:

Construction
1. Prepare an approximate Bill of materials

2. Download the Level(s) template for DW
estimates

4. Insert BoM values into the Level(s)
template

5. Select the nature of the waste material

6. Consider the best processes and
systems

/. Prepare Waste management plan



O U,

Level 3

Objective: Estimating of BoQ during as-built stage

Instructions:

1. Download the Level(s) template for DW estimation

2. Download the Level(s) template for CW reporting and DW reporting
3. Develop a Waste Management Plan

4. Decide on tracking system to log site and logistical data

5. Add new entries to the inventory

6. Assess the total quantities



Level 2 & 3 — Reporting

Necessary for the assessment:

Level 2

- Level(s) building description

- For demolition activities, a desk study,
fileld survey and completed Level(s) DW
estimate inventory.

- For construction activities, the Level(s)
CW estimate inventory

Level 3

- Level(s) building description

- Waste management plan

- Method of recording waste shipment
data

- Tracking and tracing system

\

' LIFE

Level(s)

Sum of material sub-chapters

Mass (kg) Mass (kg/m2)

Fraction

Disposal

22400

Total (kg)

1126573

451

100.0%

Building GFA (m2)

2500

Normalised DW (kg/m2)

450.6

¢
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Level(s) Key Iindicators

Macro-objective 3
Efficient use of
water resources

bjective1: |
Greenhouse gas
emissions along a
buildings life cycle

Marss
Ma O~

co,

3 . <

1.1 Use stage energy kilowatt hours per &1 Uss stage water m3fyr of water per
performance square metre per year consumption occupant

(kWh/m? fyr)

Macro-obiective 4 :

1.2 Life cycle Global kg CO; equivalents per hlealthy and : 1
Warming Potential square metre per year comfortable :

(kg CO: eq./mfyr spaces
Macro-ohjective 2 ; 4.1 Indoor air quality Parameters for
Re;o_urce 1 ventilation, CO: and
efficient and | humidity
circular material !
life cycles b Target list of pollutants:

TVOC, formaldehyde,
CMR VOC, LCI ratio,
miould, benzenes,
particulates, radon

2.1 Bill of quantities,
materials and lifespans

Unit quantities, mass
and years

2.2 Construction &
demolition waste and

kg of waste and

materials per m* total 4.2 Time outside of % of the time out of

materials useful floor area thermal comfort range range during the heating
and cooling seasons

2.3 Design for adaptability Adaptability score

and renovation 4.3 Lighting and visual Level 1 checklist
comfort

2.4 Design for Deconstruction score

deconstruction, reuse and 4.4 Acoustics and Level 1 checklist

recycling protection against noise

LIFE

Level(s)

O

Macro-objactive 5
Adaptation and
resilience to

climate change

5.1 Protection of occupler

Projected % time out of

health and thermal range in the years 2030

comfort and 2050 (see also
indicator 4.2)

5.2 Increased risk of Level 1 checklist {under

extreme weather events development)

5.3 Increased risk of flood
events

Level 1 checklist {under
development)

Macri biective 6

Optimised life
cycle cost and
value

6.1 Life cycle costs

Euros per square metre
per year (€/m?fyr)

6.2 Value creation and risk  Level 1 checklist

exposure




O LI,

Level(s) indicator 2.3: Design for adaptability
and renovation
Aim: Adapt designs to facilitate future adaptation

Scope: Structural engineering + internal layouts + technical services

Level 1: Understand key design aspects for
adaptability

Level 2: Design of spatial dimensions,
structural design and servicing design

Level 3: Information gathering for potential
future value




Level 1 O UH;)

Objective: Understand key design aspects for adaptability

Instructions: Checklist & Reporting
1. Id_evel(s)t_ building Office building
escripuon 1. Changes to the internal space distribution

2. Checklist of adaptability |2 changes to the buildings servicing

des!gn concepts 3. Changes to the buildings facade and
3. Optional: Gather structure
knowledge on local Residential building

market needs 1 ch o the internal distributi
: - - : . anges to the internal space distribution
4. review and identify design 2. Changes to the buildings servicing

concepts _
3. Change to the use of units or floors

5. record the design 4 on . . t
Concepts : anges 1IN aCCess requirements




Level 2 & 3 - Instructions C Q\,E.Ffs)

Level 2 objective: Compare design options for Level 3 objective: Compare the final
their relative adaptability as-built design

Instructions Level 2 Instructions Level 3

1. Review planned design aspects 1. Identify addressed design aspects

2. Optional: Gather knowledge on localmarket | {5 check the as-built scoring: Gather as-built

needs | | | o architectural and structural design
3. Forrenovation: Identify design aspectsinline drawings

with renovation needs _
3. Ensure that the same representative

4. Develop the design options for appraisal selection of house or apartment types as
5. Forresidential housing with varying typologies in Level 2
Make a representative selection of the designs

_ _ 4. Obtain the adaptability score for a
6. Scoring: Gather architectural and structural completed design

design drawings
7. Use the matrix of design aspects
8. obtain the adaptability score for the design

5. Optional: life cycle GWP assessment or
LCA assessment




Level 2 & 3 — Reporting

Residential building checklist

Office building checklist

C

Adaptability design concept

Specific design aspect to address

Weighted score

Adaptability design concept

Specific design aspect to address

Weighted score

1. Changes to the internal
space distribution

1.1 Wall systems that support
layout changes

1.2 Greater ceiling heights for
surface routes

2. Changes to the buildings
servicing

2.1 Ease of access to the building
services

1. Changes to the
internal space
distribution

1.1 Column grid spans

1.2 Facade pattern

1.3 Internal wall system

1.4 Unit size and access

2.2 Ease of adaptation of the
distribution networks and
connectors

3. Change to the use of units or

floors

3.1 The potential for a
segregated home working space

3.2 The potential for ground floor
conversion to a contained unit

2. Changes to the buildings
servicing

2.1 Ease of access to service
ducts

2.2 Ease of access to plant rooms

2.3 Longitudinal ducts for service
routes

2.4 Higher ceilings for service
routes

2.5 Services to sub-divisions

4. Changes in access
requirements

4.1 Ease of access to each
residential unit

4.2 Accessto and
manoeuvrability within rooms

Total weighted score

3. Changes to the buildings”
facade and structure

3.1 Non-load bearing facades

3.2 Future-proofing of load
bearing capacity

3.3 Structural design to support
future expansion

Total weighted score

LIFt

Level(s)
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Level(s) Key Iindicators

bjective1: |
Greenhouse gas
emissions along a
buildings life cycle

Bl i
Ma O~

1.1 Use stage energy
performance

1.2 Life cycle Global
Warming Potential

Macro-obective 2
Resource :
efficient and

circular material |
life cycles -

2.1 Bill of quantities,
materials and lifespans

2.2 Construction &
demolition waste and
materials

2.3 Design for adaptability
and renovation

2.4 Design for
deconstruction, reuse and

recycling

co,

kilowatt hours per
square metre per year

(kWh/m? fyr])

kg CO; equivalents per
square metre per year
(kg CO;z eq./m3fyr

Unit quantities, mass
and years

kg of waste and
materials per m* total
useful floor area

Adaptability score

Deconstruction score

Macro-objective 3
Efficient use of
water resources

3.1 Use stage water
consumption

Macro-obiective 4
healthy and
comfortable
spaces

4.1 Indoor air quality

4.2 Time outside of
thermal comfort range

4.3 Lighting and visual
comfort

4.4 Acoustics and
protection against noise

mfyr of water per
occupant

Parameters for
ventilation, CO; and
humidity

Target list of pollutants:
TVOC, formaldehyde,
CMR VOC, LCI ratio,
miould, benzenes,
particulates, radon

% of the time out of
range during the heating
and cooling seasons

Level 1 checklist

Level 1 checklist

Macro-objactive 5
Adaptation and
resilience to

climate change

5.1 Protection of occupler
health and thermal
comfort

5.2 Increased risk of
extreme weather events

5.3 Increased risk of flood
events

Macri biective 6

Optimised life
cycle cost and
value

6.1 Life cycle costs

6.2 Value creation and risk

exposure

LIFE

Level(s)

O

Projected % time out of
range in the years 2030
and 2050 (see also
indicator 4.2)

Level 1 checklist {under
development)

Level 1 checklist {under
development)

Euros per square metre
per year (€/m?fyr)

Level 1 checklist




O LI,

Level(s) indicator 2.4: Design for
Deconstruction

Aim: Adapt designs that facilitate the future recovery of materials

Scope: Building's bill of quantities and materials

Level 1. Understand key design aspects for
deconstruction

Level 2: Assessment of the structure, facade and
building design and of renovation building parts

Level 3: Information gathering for circular design
features




Level 1

G

Objective: Understanding the design concepts for future deconstruction

Instructions:

1.
2.

3.

Level(s) building description

Checklist of deconstruction
design concepts

Optional: Gather knowledge
on local market needs

Review and identify design
concepts

Record the design concepts

Checklist & Reporting
1. Ease of recovery

2. Ease of reuse

3. Ease of recycling

LIFE

Level(s)




Level 2 & 3 - Instructions C Q\,E.Ffsl

Level 2 objective: Compare design options for Level 3 objective: Compare the final

their deconstruction potential as-built design

Instructions Level 2 Instructions Level 3
1. Review planned design aspects _ _
2. Optional: Gather knowledge on local market 1. ldentily addressed design aspects
needs 2. Gather architectural and structural design
3. Forrenovation: Identify design aspectsinline drawings
with renovation needs .
) : . 3. Ensure that the same representative
4. Develop the design options for appraisal selection of house or apartment types as
5. For residential housing with varying typologies in Level 2
Make a representative selection of the designs
6. Gather architectural and structural design 4. Allocate a score for the ease of recovery
drawings 5. Record building parts for recovery
7. Allocatea _SC_Ore for the ease of recovery 6. Optional: life cycle GWP assessment or
8. Record building parts for recovery LCA assessment
9. Optional: life cycle GWP assessmentor LCA
assessment




Level 2 & 3 — Reporting

Part 1 - Ease of recovery reporting

Ease of recovery

Overall score obtained

Building part

Design aspects checked/implemented

Ease of recovery aspect

Description of the design solution(s) used to facilitate
recovery

Of the parts in table 3 list
those that have been
addressed

Aspect x

Part 2 - Ease of reuse and recycling reporting

Ease of reuse and recycling

Overall score obtained

Building part

Design aspects checked/implemented

Ease of recycling/reuse
aspect

Description of the design solution(s) used to facilitate
recovery

Of the parts in table 3 list
those that have been
addressed

Aspect x

OF'i

Necessary for the assessment:

- Building design with a bill of
guantities, as well as structure and
servicing plans

- For renovation projects: an agreed
scope of building parts
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Level(s) Key Iindicators

Macro-objective 3
Efficient use of

)

\

bjective1: | -
]

water resources )
|

]

]

|}

Greenhouse gas
emissions along a
buildings life cycle

Bl i
Ma O~

co,

3.1 Use stage water
consumption

1.1 Use stage energy
performance

kilowatt hours per
square metre per year

(kWh/m? fyr)
Macro-obiective 4 :
1.2 Life cycle Global kg CO: equivalents per oo )
Warming Potential square metre per year comfortable A
(kg CO: eq./mfyr spaces
Macro-objective 2 : 4.1 Indoor air quality
Resource :

efficient and
circular material !
life cycles -

2.1 Bill of quantities,
materials and lifespans

Unit quantities, mass
and years

2.2 Construction &
demolition waste and

kg of waste and

materials per m* total 4.2 Time outside of

materials useful floor area thermal comfort range

2.3 Design for adaptability Adaptability score

and renovation 4.3 Lighting and visual
comfort

2.4 Design for Deconstruction score

deconstruction, reuse and 4.4 Acoustics and

recycling protection against noise

mfyr of water per
occupant

Parameters for
ventilation, CO; and
humidity

Target list of pollutants:
TVOC, formaldehyde,
CMR VOC, LCI ratio,
miould, benzenes,
particulates, radon

% of the time out of
range during the heating
and cooling seasons

Level 1 checklist

Level 1 checklist

LIFE

Level(s)

O

Macro-objactive 5
Adaptation and
resilience to

climate change

5.1 Protection of occupler

Projected % time out of

health and thermal range in the years 2030

comfort and 2050 (see also
indicator 4.2)

5.2 Increased risk of Level 1 checklist {under

extreme weather events development)

5.3 Increased risk of flood
events

Level 1 checklist {under
development)

Macri biective 6

Optimised life
cycle cost and
value

Euros per square metre
per year (€/m?fyr)

6.1 Life cycle costs

6.2 Value creation and risk  Level 1 checklist

exposure




Level(s) indicator 3.1: Use stage water G UF,@)
consumption

Aim: Understanding and measuring the water consumption of the building

S Residential buildings Office buildings
. Taollets, bathroom taps, showers, bath-tubs Toillets (incl. urinals), bathroom taps
cope. Sanitary fittings ! ps, ers, ( Is), ps,
and kitchen tape. showers and kitchenette taps.

Water using appliances Dishwashers and washing machines
Other* Irrigation Irrigation, floor cleaning, window cleaning

Level 1: Decision making for improving consumption
of water, especially potable water

Level 2: Estimates of design features are made
using Excel-based Levels water calculator Ll

..........
...........
..........
00000000000
............

Level 3: Measuring on-site water consumption data::-:-::;:-::0 0

............
00000000000




Level 1 O UH;)

Objective: Understanding optimisation of use stage water consumption

Instructions: Checklist & Reporting

1. Checklist and Level 1 1. S_pecificatio_n_ of water efficient sanitary
devices and fittings

2. The relevance of water scarcity as a
driver for reducing water demand

_ 3. Examine the potential to use non-potable
3. Record design concepts | yater to substitute for potable water
demand

4. Water efficient vegetated areas
5. Metering plan

technical guidance

2. Review and identify
design concepts




Level 2 & 3 - Instructions C Q\,E.Ffs)

Level 2 objective: Estimate water consumption in Level 3 objective: Measure actual

the building water consumption

Instructions Level 2 Instructions Level 3

1. Download the Level(s) water calculator 1. Estimatethe number of days that the building
2. Generate the average summer W El+value is occupied for normal use

(measure of water scarcity) 2. Estimatethe number of full time equivalent
3. Generate estimates of the total water staff in the office

consumption 3. Consider if visitor numbers are significant

4. Enter Data for areas to be irrigated compared to the office employees

5. Enter Data for harvested rainwater or reused 4. Caleulate the full time equivalent occupants
greywater 5. Enter the actual meter reading data

6. Breakdown of results 6. Optional: For turning Level 2 estimate into an

7. Compare results to other design options for estimated meter reading fill out the estimated
minimising potable water consumption occupancy rate




OF'i

Level 2 & 3 — Reporting

Necessary for the assessment:

Level 2 . o Office Buildi
- Level(s) building description Ice Building
- The excel-based Level(s) water calculator ) Total Weter. ||| OFwhichOF ihich nos-
- The design details that relate to water summer e = o8 e e e
9 . Al (m'fofs) | (m3/ofa) __(m3/ofa)
consuming devices, fittings and - ;. [Toilets & urinals 3.75 0.00 3.75
appliances z:;::?(e:{"g“::s' Bathroom taps 1.88 1.88 0.00
- Further details that influence water taps,baths and [FIOWE o = e
consumption, otherwise default values thowersl 5.63 4.88 3.75
are suggested in the calculator . Pioce dasiing O1e ¢ 006
eaning Inaow cieaning 2 o A
Sub-Total 017 | o017 0.00
Level 3 o o Irrigation Irrigation 11.49 0.00 11.49
- Level(s) building description Otheruses (g, [Oher1 (Plassaspd 000 400 50
- Meter readings of potable water _ fountains, swimming | 011”2 71*=*¢ :;1 i K S
consumption, meter readings of supplied pooks, HVAC etc.) [N 0.00 0.00 0.00
rainwater and/or greywater OTAL (m*/c 0.29 : '

- A calculation to estimate the occupancy
rate of the building
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Level(s) Key Iindicators

bjective 1!
Greenhouse gas
emissions along a
buildings life cycle

Bl i
Ma O~

1.1 Use stage energy
performance

1.2 Life cycle Global
Warming Potential

Macro-obective 2
Resource
efficient and
circular material
life cycles

2.1 Bill of quantities,
materials and lifespans

2.2 Construction &
demolition waste and
materials

2.3 Design for adaptability

2.4 Design for

deconstruction, reuse and

recycling

co,

kilowatt hours per
square metre per year

(kWh/m? fyr])

kg CO; equivalents per
square metre per year
(kg CO;z eq./m3fyr

Unit quantities, mass
and years

kg of waste and
materials per m* total
useful floor area

Adaptability score

Deconstruction score

Macro-objective 3
Efficient use of
water resources

3.1 Use stage water
consumption

Macro-obiective 4
healthy and
comfortable
spaces

4.1 Indoor air quality

4.2 Time outside of
thermal comfort range

4.3 Lighting and visual
comfort

4.4 Acoustics and
protection against noise

mfyr of water per
occupant

Parameters for
ventilation, CO; and
humidity

Target list of pollutants:
TVOC, formaldehyde,
CMR VOC, LCI ratio,
miould, benzenes,

particulates, radon

% of the time out of
range during the heating
and cooling seasons

Level 1 checklist

Level 1 checklist

LIFE

Level(s)

O

Macro-objactive 5
Adaptation and
resilience to

climate change

5.1 Protection of occupler

Projected % time out of

health and thermal range in the years 2030

comfort and 2050 (see also
indicator 4.2)

5.2 Increased risk of Level 1 checklist {under

extreme weather events development)

5.3 Increased risk of flood
events

Level 1 checklist {under
development)

Macri biective 6

Optimised life
cycle cost and
value

6.1 Life cycle costs

Euros per square metre
per year (€/m?fyr)

6.2 Value creation and risk  Level 1 checklist

exposure




Level(s) indicator 4.1

Aim: Ensuring suitable Indoor Air Quality (I1AQ)

Scope: “Air quality conditions” and “target pollutants”

Level 1: Design of the building fabric and
ventilation systems, identification of renovation
needs, design solutions, selection of construction
products/materials

L_evel 2: Verification of as-built and installed
building fabric and services

Level 3: As built and in-use performance
measurement

Minimum scope

O LI,

4.1.1 Indoor air quality conditions

4.1.2 Target pollutants

Mainly from indoor sources®

Mainly from outdoor sources

Parameter Unit Parameter Unit Parameter Unit
Ventilation rate (air flow) | Lfs/m? Total VOCs pefm? Benzene pgfms?
oz ppm CMR VOCs® pe/m3 Radon Bim3
Relative humidity % R value Decimal | Particulate matter <2,5 ug/m?

ratio [T}l
Mot Particulate matter <10

3 3

Occupant survey defined Formaldehyde HEfm um pg/m




EN 13779, EN 16516

EN 15251 and EN 16798
ISO 10551 and ISO 28802

O LI,

Level 1

Objective: Understanding factors that influence IAQ and optimising the ventilation strategy

Instructions: Checklist & Reporting
e Checklist for IAQ, Level 1 1. Consider how the building will be used and the
technical guidance expectations level of the future occupants
2. Basic understanding of the main pollutants in

e Review and identify IAQ and

ventilation design concepts indoor air

. Preferred ventilation strategy
. Localised ventilation strategies to control point
sources Iin parts of the building

: 3
* Reporting format 4




O U,

Level 2

Objective: Detailed design of ventilation systems and specification of indoor fit-out materials

Design indoor air quality conditions - general bullding level information

Instructions: oorare| methoq | Ovioorsi | owdoorse | R

quality quality (gaseous
(m2) Py (particulates) poliutants) oy

1. Decide on EN 16798-1 method tst 2nd d
San. (:coi:t(:n.nzna::: ODA (G) 1 - clean |SUP 2 - rooms for
2.  Define an occupation schedule T | oma | ipeonatial || IR | REREE
3 . Defl ne th em aterlal S p eC|f|Cat|O ns for Target indoor air pollutants - specific construction products and materials e
i n S u I atio n an d fit—ou t m aterial S Construction Product type or | Total VOCs Rvalue Formaldehyde | Certified by labelling scheme? | information? [e.g. specific
product/material application (mgfm®) (gfm™) If so, which one? limits/results for other

WIS etc.)

Define the outdoor air quality (ODA) Ceiing s T

walls and ceiling

5. Design calculations to derive the target Paints andvamishes |10 1 11
supply air quality (SUP) _vindous
6. Optional: Design simulations for supply air e ——
q u al |ty Floor coverings | wooden coverings
associated
7. Renovation projects: Mould risk iy
assessment internal insulation
Renovation products interior surface
8. Design documentation s g b
Other [please specify) THuet[peese

specify)




Level 3

Objective: Assess the IAQ

Instructions:

On-site monitoring

1. Agree on which parameters are to be
monitored

2. ldentify the relevant testing standards

3. Time plan for monitoring and sampling

4. Determine who will conduct the sampling and
monitoring

5. Obtain necessary equipment

6. Decide on monitoring and sampling strategy
7. Collect samples and analyse them

Post-occupancy surveys

1. Decide upon the guestions focus

2. Send out the survey to all building occupants
3. Gather results and compile into a report

Level 3 - 4.1.1 1AQ conditions

O

LIFE

Level(s)

Representative area tested and

time/date of test

Method
applied

Floor area

(m2]

Ventilation
rate

Linits

Occupation rate
(person/mz)

CO2 [ppm above

oubdoor air
CONCEnration)

Control range of
relative humidity
(%]

Level 3 - 4.1.2 Target indoor air pollutants Representative area tested Representative area tested
Post Post
Mature of 1A Design completion Duriny Design |completion Duri
Q 1AQ parameter € p g € p ng
parameter stage (prior to | occupation stage (prior to | occupation
occupation) occupation)
Radon [Bg/m’)
Pollutants PM; 5 ﬂl-’wEa"mﬂ
predominantly ]
from outdoor PMs (pg/m )
Ozone (pg/m’)
Benzene (ug/m’)
Air quality Relative humidity (%)
aspects (from -
outdoor & indoor €02 (ppm indoors)
sssssss ) C0O2 (ppm outdoors)
¥
Pollutants Total VOC {ug/m ) - L Iyl
predominantly Total CMR VOCs (pg/m’) n/a n/a
from indoor R-value nfa n/a
Formaldehyde 1|,.|,g.-’m3:| nfa nfa




C UL

Level(s) indicator R

4.2: Time outside of .

thermal comfort PR

range Lttt g
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Level(s) Key Iindicators

bjective 1!
Greenhouse gas
emissions along a
buildings life cycle

Bl i
Ma O~

1.1 Use stage energy
performance

1.2 Life cycle Global
Warming Potential

Macro-obective 2
Resource
efficient and
circular material
life cycles

2.1 Bill of quantities,
materials and lifespans

2.2 Construction &
demolition waste and
materials

2.3 Design for adaptability

2.4 Design for

deconstruction, reuse and

recycling

co,

kilowatt hours per
square metre per year

(kWh/m? fyr])

kg CO; equivalents per
square metre per year
(kg CO;z eq./m3fyr

Unit quantities, mass
and years

kg of waste and
materials per m* total
useful floor area

Adaptability score

Deconstruction score

Macro-objective 3
Efficient use of
water resources

3.1 Use stage water
consumption

Macro-obiective 4
healthy and
comfortable
spaces

4.1 Indoor air quality

4.2 Time outside of

thermal comfort range

4.3 Lighting and visual
comfort

4.4 Acoustics and
protection against noise

mfyr of water per
occupant

Parameters for
ventilation, CO; and
humidity

Target list of pollutants:
TVOC, formaldehyde,
CMR VOC, LCI ratio,
miould, benzenes,
particulates, radon

% of the time out of
range during the heating
and cooling seasons

Level 1 checklist

Level 1 checklist

Macro-objactive 5
Adaptation and
resilience to

climate change

5.1 Protection of occupler

health and thermal
comfort

5.2 Increased risk of
extreme weather events

5.3 Increased risk of flood

events

Macri biective 6

Optimised life
cycle cost and
value

6.1 Life cycle costs

6.2 Value creation and risk

exposure

LIFE

Level(s)

O

Projected % time out of
range in the years 2030
and 2050 (see also
indicator 4.2)

Level 1 checklist {under
development)

Level 1 checklist {under
development)

Euros per square metre
per year (€/m?fyr)

Level 1 checklist




Level(s) indicator 4.2

Aim: Understanding and measuring the building occupiers comfort

Scope: Internal operating temperature + comfort condition of the occupiers

Level 1: Thermal comfort risk assessment and selection
of tailored solutions for major renovation works

Level 2: Calculated building permitting assessment,
Consideration of different aspects of thermal comfort

Level 3: Measured EPB assessment sub types,
functional performance testing, Evaluation of satisfaction
levels

O LI,

EN 16798-1




Level 1

Objective: Assessing risks of occupier thermal discomfort and understanding

notential measures for improvements

Instructions:

» Determine the required level
of thermal comfort

» Checklist of thermal comfort
design concepts , Level 1
technical guidance

« Review and identify thermal
comfort design concepts

* Reporting format

O U,

Thermal comfort design
concept

Addressed?
(ves/no)

How has it been incorporated into the building design
concept?

(provide a brief description)

1. Identify and assess
risk factors

2. Design for
comfortable thermal
conditions

3. Take into account the
site specific conditions

00000000
.........
..........

4. Take into account
renovation specific
conditions

00000000000
0000000000
00000000000
............
*® & & & & & &% & * & B
B & &% & & & & & & @ » 2




O U,

Level 2

Obijective: Quantitative assessment of the indoor thermal conditions

Instructions:

. Determine the required level of thermal comfort

. Check national/regional the calculation method whether or not it is dynamic

. Ifyes, this may be used to calculate the time out of range. If not, a dynamic simulation method will be needed to be selected
. Completethe reporting table

. Optional: Decide if post-occupancy evaluation of occupant satisfactionis necessary

. Ifyes, indicate in the reporting table

. For residential developments with varying typologies, make a representative selection of the designs to be modelled

. Determine whether default values for the building occupancy and conditions of use patterns

© 00 N O O h W DN P

. Gather input data that will be required to make the calculations

10. Setup the dynamic simulation

11. Going a step further: If there is access to historical data

12. Identify the output that can be used to interrogate the internal temperature per hour
13. Establish models, one with mechanical heating/cooling systems and one without
14. Obtain the internal temperatures per hour for a year

15. Obtain data to calculate the time out of range

16. Complete the main reporting table



Level 3

Objective: Assess the Indoor air quality

Instructions:

Monitoring and metering strategy

1. Office buildings set up temperature sensors long term,
residential buildings require a monitoring period

2. For office buildings assign responsibility for obtaining and
compiling the data

Data collection and reporting

3. Data shall be collected after the minimum period of
occupation

4. Performance shall be corrected in relation to the conditions
of use and the test reference year

5. Obtain data for upper and lower temperature bands

6. Complete the main reporting table

7. Optional : Identify the reason for deviations from the
calculated figures reported at Level 2

G

LIFE

Level(s)



Level 2 & 3 - Reporting

Necessary for the assessment:

Level 2

- Calculation software tool

- Building design with the input data
required to make the calculations

- Optional: Appropriate input data and
assumptions to improve the
assessment and building performance

Level 3

- A monitoring strategy for hourly
thermal probes

Performance assessment results

O U,

Performance aspect

Heating season

Cooling season

Operative temperature range (°C)

Lower/upper limits

Lower/upper limits

- with mechanical heating/cooling

Time out of range (%) Propartion of time Proportion of time
- without mechanical heating/cooling
Time out of range (%) Propartion of time Proportion of time

Optional reporting for comparison with post-occupancy assessment results °

Performance aspect

Heating season

Cooling season

Thermal environment categories

- without mechanical cooling

category

EN 15251, Annex F comfort

EN 15251, Annex F comfort
category

Time out of range (%)

- with mechanical cooling

category

EN 15251, Annex F comfort

EN 15251, Annex F comfort
category




C UL

Level(s) indicator e

4.3: nghtlng and RS

Visual Comfort RIS
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Level(s) Key Iindicators

Macro-objective 1:
Greenhouse gas

Macro-objective 3

Macro-objactive 5
Adaptation and
resilience to

O

LIFE

Level(s)

emissions along a
buildings life cycle

‘ () Efficient use of
- 2 water resources

climate change

1.1 Use stage energy kilowatt hours per 3.1 Use stage water m3fyr of water per 5.1 Protection of occupier Projected % time out of
performance square metre per year consumption occupant health and thermal range in the years 2030
(kWh/m2 fyr] ) comfort and 2050 (see also
‘ indicator 4.2)
Macro-obiective 4 )
1.2 Life cycle Global kg COz equivalents per hlealth y and : 1
Warming Potential square metre per year comfortable : 5.2 Increased risk of Level 1 checklist (under
(kg CO: eq./m2fyr spaces extreme weather events development)
d x v 5.3 Increased risk of flood Level 1 checklist {under
Macro-objective 2 | 4.1 Indoor air quality Parameters for svents development)
Re;o_u . | ventilation, CO; and
efficient and humidity o

circular material !
life cycles -

Macro-objective 6
Target list of pollutants: Optimised life
TVOC, formaldehyde, cycle cost and
CMR WOC, LCI ratio, value

miould, benzenes, b=
particulates, radon 6.1 Life cycle costs

2.1 Bill of quantities,

Unit quantities, mass
materials and lifespans and years

Euros per square metre
per year (€/m?fyr)

2.2 Construction & kg of waste and
demolition waste and materials per m* total
materials useful floor area

4.2 Time outside of
thermal comfort range

% of the time out of
range during the heating
and cooling seasons

6.2 Value creation and risk  Level 1 checklist
exposure
2.3 Design for adaptability Adaptability score

and renovation Level 1 checklist

4.3 Lighting and wvisual

comfort

2.4 Design for Deconstruction score
deconstruction, reuse and 4.4 Acoustics and
recycling protection against noise

Level 1 checklist




O LI,

Level(s) indicator 4.3: Lighting and Visual Comfort

Aim: Improve and optimise lighting and visual comfort conditions

Scope: All architectural aspects with an influence on natural light penetration
and all design specifications for lighting systems

Level 1: Design concepts for illumination considering influence of building
form and orientation on the daylighting performance as well as the
supplementary electric lighting systems

Level 2: Calculations will be made and verified by simulations, more
accurate lighting plans as well as sequences of operations for lighting controls
can be made

Level 3: On-site measurements to identify and address any performance
gaps and to ensure that the commissioned luminaires and systems meet the
design criteria EN 12464-1

EN 17037
EN 16798-1




O U,

Level 1

Objective: Understanding concepts to improve lighting and visual comfort

Instructions: Checklist & Reporting

- Checklist of lighting and visual |1 Daylight - Maxmise the usetul
comfort design concepts, contribution of daylight and minimise
Level 1 technical guidance negative impacts on visual comfort

. Review and identify thermal 2. Light levels and distribution for visual
comfort design concepts comfort
. Reporting format 3. Automated and personalised control for
PO visual comfort Ll .

0000000

..........

sources)




C UL

Level(s) indicator RS

4.4: Acoustics and e

protection against i

noise ettt
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Level(s) Key Iindicators

Macro-objective 3
Efficient use of
water resources

bjective1: |
Greenhouse gas
emissions along a
buildings life cycle

Marss
Ma O~

co,

3 . <

1.1 Use stage energy kilowatt hours per &1 Uss stage water m3fyr of water per
performance square metre per year consumption occupant

(kWh/m? fyr)

Macro-obiective 4 :

1.2 Life cycle Global kg CO; equivalents per hlealthy and : 1
Warming Potential square metre per year comfortable :

(kg CO: eq./mfyr spaces
Macro-ohjective 2 ; 4.1 Indoor air quality Parameters for
Re;o_urce 1 ventilation, CO: and
efficient and | humidity
circular material !
life cycles b Target list of pollutants:

TVOC, formaldehyde,
CMR VOC, LCI ratio,
miould, benzenes,
particulates, radon

2.1 Bill of quantities,
materials and lifespans

Unit quantities, mass
and years

2.2 Construction &
demolition waste and

kg of waste and

materials per m* total 4.2 Time outside of % of the time out of

materials useful floor area thermal comfort range range during the heating
and cooling seasons

2.3 Design for adaptability Adaptability score

and renovation 4.3 Lighting and visual Level 1 checklist
comfort

2.4 Design for Deconstruction score

deconstruction, reuse and 4.4 Acoustics and Level 1 checklist

recycling protection against noise

LIFE

Level(s)

O

Macro-objactive 5
Adaptation and
resilience to

climate change

5.1 Protection of occupler

Projected % time out of

health and thermal range in the years 2030

comfort and 2050 (see also
indicator 4.2)

5.2 Increased risk of Level 1 checklist {under

extreme weather events development)

5.3 Increased risk of flood
events

Level 1 checklist {under
development)

Macri biective 6

Optimised life
cycle cost and
value

6.1 Life cycle costs

Euros per square metre
per year (€/m?fyr)

6.2 Value creation and risk  Level 1 checklist

exposure




O LI,

Level(s) indicator 4.4

Aim: Improve acustic quality and reduce noise

Scope: Architectural elements that can affect acoustic performance

Level 1: Improving acoustic quality and controlling noise by
assessing the potential risks based on the building uses, the
location and potential configuration of spaces within the building

Level 2: Acoustic performance can be calculated to guide
material selection and detailing required to achieve a specific
level of technical performance

Level 3: carry out field surveys and measurements in order to
determine the as-built performance



Level 1

Objective: Understand acoustic quality design concepts

Instructions:

1. Checklist for acoustics and
noise protection design
aspects

2. Review and identify best
design concepts

3. Reporting format

O LI,

Acoustic and noise
protection design
aspect

Has it been
addressed?

(ves/no)

How has it been addressed during the building design
process?

(provide a brief description)

1. Fagade sound
insulation

2. Airborne sound
insulation

3. Impact sound
insulation

00000000
000000000

PR T T T T T T T

4. Service equipment
noise

00000000000
0000000000
00000000000
............
*® & & & & & &% & * & B
B & &% & & & & & & @ » 2

5. Sound absorption in
rooms and enclosed
spaces




C UL

Level(s) indicator RS

5.1: Protection of e

occupier health and i

thermal comfort BRI
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Level(s) Key Iindicators

Macre-objective 1: )
Greenhouse gas
emissions along a
buildings life cycle

1.1 Use stage energy
performance

1.2 Life cycle Global
Warming Potential

Macro-obective 2
Resource :
efficient and

circular material |
life cycles -

2.1 Bill of quantities,
materials and lifespans

2.2 Construction &
demolition waste and
materials

2.3 Design for adaptability
and renovation

2.4 Design for
deconstruction, reuse and

recycling

co,

kilowatt hours per
square metre per year

(kWh/m? fyr])

kg CO; equivalents per
square metre per year
(kg CO;z eq./m3fyr

Unit quantities, mass
and years

kg of waste and
materials per m* total
useful floor area

Adaptability score

Deconstruction score

Macro-objective 3
Efficient use of
water resources

3.1 Use stage water
consumption

Macro-obiective 4
healthy and
comfortable
spaces

4.1 Indoor air quality

4.2 Time outside of
thermal comfort range

4.3 Lighting and visual
comfort

4.4 Acoustics and
protection against noise

mfyr of water per
occupant

Parameters for
ventilation, CO; and
humidity

Target list of pollutants:
TVOC, formaldehyde,
CMR VOC, LCI ratio,
miould, benzenes,
particulates, radon

% of the time out of
range during the heating
and cooling seasons

Level 1 checklist

Level 1 checklist

Macro-objactive 5
Adaptation and
resilience to

climate change

5.1 Protection of occupler
health and thermal
comfort

5.2 Increased risk of
extreme weather events

5.3 Increased risk of flood
events

Macri biective 6

Optimised life
cycle cost and
value

6.1 Life cycle costs

6.2 Value creation and risk

exposure

Projected % time out of
range in the years 2030
and 2050 (see also
indicator 4.2)

Level 1 checklist {under
development)

Level 1 checklist {under
development)

Euros per square metre
per year (€/m?fyr)

Level 1 checklist

O LI,




Level(s) indicator 5.1: Protection of occupier health and
thermal comfort

Aim: Adapting to future conditions for the thermal comfort and resilience

Scope: Internal operating temperature + comfort conditions of the occupiers

Level 1: Thermal comfort risk assessment and tailored solutions for major
renovation works

Level 2: Building permitting assessment, considering thermal comfort with
localised discomfort effects

Level 3: Measured EPB assessment sub types (climate corrected, use
corrected or standard), functional performance testing, comparison of
estimated satisfaction levels with those obtained from occupier surveys

O LI,

EN 16798-1




Level 1

Obijective: Understanding concepts of thermal comfort

Instructions:

Determine the required level of thermal
comfort

Checklist of thermal comfort design
concepts, Level 1 technical guidance

Review literature for local area /region in
respect to projected future climate
change

Review how the design concepts can be
iIntroduced into the design process

Reporting format

O U,

Thermal comfort design
concept

Addressed?
(ves/no)

How has it been incorporated into the building design
concept?

(provide a brief description)

1. Identify and assess
risk factors

2. Design for
comfortable thermal
conditions

3. Take into account the
site specific conditions

4. Take into account
renovation specific
conditions




O U,

Level 2

Obijective: Quantitative assessment of the indoor thermal conditions

INStructions (adapted from indicator 4.2):

. Determine the required level of thermal comfort

. Check national/regional the calculation method whether or not it is dynamic

. Ifyes, this may be used to calculate the time out of range. If not, a dynamic simulation method will be needed to be selected
. Completethe reporting table

. Optional: Decide if post-occupancy evaluation of occupant satisfactionis necessary

. Ifyes, indicate in the reporting table

. For residential developments with varying typologies, make a representative selection of the designs to be modelled

. Determine whether default values for the building occupancy and conditions of use patterns

© 00 N O O h W DN P

. Gather input data that will be required to make the calculations

10. Setup the dynamic simulation

11. Going a step further: If there is access to historical data

12. Identify the output that can be used to interrogate the internal temperature per hour
13. Establish models, one with mechanical heating/cooling systems and one without
14. Obtain the internal temperatures per hour for a year

15. Obtain data to calculate the time out of range

16. Complete the main reporting table



Level 2 - Reporting

Part 1 - Climate change projections used

Basis for simulation

SUMMEr year

Climate chonge projection of or design

Weather file source

Climate change scenarios
modelled

e.q. IPCC E1, A1B

Part 2 - Performance assessment results

Performance aspect

2030 scenario

2050 scenario

2°C trajectory High
emissions
trajectory

2°C scenario

High
emissions
trajectory

Time out of range (%)

- without mechanical cooling

Time out of range (%)

- with mechanical cooling

O U,

Necessary for the assessment:
Calculation software tool

A building design providing the input
data
Access to an authoritative set of

weather data with climate change
projections for the years 2030 and 2050

Optional: Make a dynamic simulation



C UL

Level(s) indicator RO

b & @ & & o @& 0 & 0 0
® & & & & & & & & 0 0

5.2: Increased risk e

® @& & & & & & & & o 0
® & & & & & & o & o
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Level(s) Key Iindicators

Macro-objective 1.
Greenhouse gas
emissions along a
buildings life cycle

1.1 Use stage energy
performance

1.2 Life cycle Global
Warming Potential

Macro-obective 2
Resource
efficient and
circular material
life cycles

2.1 Bill of quantities,
materials and lifespans

2.2 Construction &
demolition waste and
materials

2.3 Design for adaptability

2.4 Design for

deconstruction, reuse and

recycling

co,

kilowatt hours per
square metre per year

(kWh/m? fyr])

kg CO; equivalents per
square metre per year
(kg CO;z eq./m3fyr

Unit quantities, mass
and years

kg of waste and
materials per m* total
useful floor area

Adaptability score

Deconstruction score

Macro-objective 3
Efficient use of
water resources

3.1 Use stage water
consumption

Macro-obiective 4
healthy and
comfortable
spaces

4.1 Indoor air quality

4.2 Time outside of
thermal comfort range

4.3 Lighting and visual
comfort

4.4 Acoustics and
protection against noise

mfyr of water per
occupant

Parameters for
ventilation, CO; and
humidity

Target list of pollutants:
TVOC, formaldehyde,
CMR VOC, LCI ratio,
miould, benzenes,
particulates, radon

% of the time out of
range during the heating
and cooling seasons

Level 1 checklist

Level 1 checklist

Macro-objactive 5
Adaptation and
resilience to

climate change

5.1 Protection of occupler Projected % time out of

health and thermal range in the years 2030

comfort and 2050 (see also
indicator 4.2)

5.2 Increased risk of
extreme weather events

Level 1 checklist {under
development)

5.3 Increased risk of flood Level 1 checklist {under
events development)

Macri biective 6

Optimised life
cycle cost and
value

6.1 Life cycle costs

Euros per square metre
per year (€/m?fyr)

6.2 Value creation and risk  Level 1 checklist
exposure

O

LIFE

Level(s)




O LI,

Level(s) indicator 5.2

Aim: Improve resilience of buildings to extreme weather events

Scope: Building envelope and surroundings

Level 1. Understanding designs that will directly or indirectly
Influence the resilience of the building to extreme weather
events

Level 2: The design criteria, actions, design situations and
relevant limit states from applicable Eurocodes shall be defined

Level 3: The actual building structure and envelope that is
constructed shall be compared to the design structure and
envelope



O U,

Level 1

Objective: Understand adaption to extreme weather events

Risk of extreme Addressed? How has it been incorporated into the building project?
I t t . . weather event design (yes/no) (provide a brief description)
nS ruc IonS. concept

1. Preparing the

1. Prepare the ground for | eround for adaptation

and resistance to

adaptation (dialogue with | extreme weather

planning authorities > hosess the mraim ks

of and vulnerabilities

2. Consult the checklist of | toextreme weather

events at the building

adaptability features for ocation both now and
extreme weather events |
3. Review and identify best

. 3. |ldentify potential | (& s 8 s 8 s s s s
dGSIgn COﬂCeptS adaptatioynpaction& :':':':':':':':':':'
4. Reporting format

3. Assess the costs and
benefits of adaptation
actions.
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Level(s) Key Iindicators

' Macralahisetiias | Macro-objective 5
Macro bi tive1: : | f oojecuve ) )
Greenhm:se al ' r () Efficient use of . Adaptation and
emissions algng a ! - 2 water resources [ resilience to
buildings life cycle : climate change
. . i
1.1 Use stage energy kilowatt hours per 3.1 Use stage water m3fyr of water per 5.1 Protection of occupier Projected % time out of
performance square metre per year consumption occupant health and thermal range in the years 2030
(kWh/fm? fyr) comfort and 2050 (see also
] indicator 4.2)
Macro-obiective 4 )
1.2 Life cycle Global kg CO; equivalents per hlealthy and : '
Warming Potential square metre per year comfortable L 5.2 Increased risk of Lewel 1 checklist (under
(kg CO: eq./m2fyr spaces extreme weather events development)

5.3 Increased risk of flood Level 1 checklist {under

4.1 Indoor air quality Parameters for svants development)
ventilation, CO; and
humidity

™M

Macro-obective 2
Resource :
efficient and

circular material !

ACT biective 6

life cycles - Target st of pollutants:  Optimised life
TVOC, formaldehyde, cycle cost and
2.1 Bill of guantities, Unit quantities, mass CMR WOC, LCI ratio, value :
materials and lifespans and years miould, benzenes, -
particulates, radon 6.1 Life cycle costs Euros per sguare metre
2.2 Construction & kg of waste and per year [€/m2fyr)
demolition waste and materials per m® total 4.2 Time outside of % of the time out of
materials useful floor area thermal comfort range range during the heating 6.2 Valus craation and risk  Level 1 checklist
and cooling seasons exposure
2.3 Design for adaptability Adaptability score
and renovation 4.3 Lighting and visual Level 1 checklist
comfort
2.4 Design for Deconstruction score
deconstruction, reuse and 4.4 Acoustics and Level 1 checklist

recycling protection against noise
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Level(s) indicator 5.3

Aim: Reduce the chances of pluvial flood events

Scope: Building surroundings

Level 1: Understanding designs that will influence pluvial flood
risk directly at the site and that will indirectly influence fluvial
flood risk downstream; Check performance requirements of the
drainage system.

Level 2: The performance of the system shall be modelled
against relevant design storms to estimate performance and
adapted to requirements.

Level 3: The actual performance of the drainage system will be
monitored.
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Level 1

Objective: Understand adaption to extreme weather events

Instructions: Checklist

1. Understand the concept of sustainable drainage | 1. Familiarise with the concept of
2. Consult relevant authorities responsible for flood | sustainable drainage and the components

risk 2. Assess the potential flood risk at the site.
3. Gather information from local authorities and 3. Consult relevant professionals and
utilities about the existing drainage network organisations at the beginning of the design
4. Discuss potential performance metrics for the process.

drainage system with the local authority

5. Consider other objectives that could be linked to
the sustainable drainage system

6. Define the outline design and layout of the . .
sustainable drainage system, retention capacities, | SUstainable drainage system.

discharge points and maintenance

4. Define the outline design and layout of
the sustainable drainage system.
5. Assess the costs and benefits of
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6.1: Life cycle S
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Level(s) Key Iindicators

Macro-objective 1.
Greenhouse gas
emissions along a
buildings life cycle

1.1 Use stage energy
performance

1.2 Life cycle Global
Warming Potential

Macro-obective 2
Resource
efficient and
circular material
life cycles

2.1 Bill of quantities,
materials and lifespans

2.2 Construction &
demolition waste and
materials

2.3 Design for adaptability

2.4 Design for

deconstruction, reuse and

recycling

co,

kilowatt hours per
square metre per year

(kWh/m? fyr])

kg CO; equivalents per
square metre per year
(kg CO;z eq./m3fyr

Unit quantities, mass
and years

kg of waste and
materials per m* total
useful floor area

Adaptability score

Deconstruction score

Macro-objective 3
Efficient use of
water resources

3.1 Use stage water
consumption

Macro-obiective 4
healthy and
comfortable
spaces

4.1 Indoor air quality

4.2 Time outside of
thermal comfort range

4.3 Lighting and visual
comfort

4.4 Acoustics and
protection against noise

mfyr of water per
occupant

Parameters for
ventilation, CO; and
humidity

Target list of pollutants:
TVOC, formaldehyde,
CMR VOC, LCI ratio,
miould, benzenes,
particulates, radon

% of the time out of
range during the heating
and cooling seasons

Level 1 checklist

Level 1 checklist

Macro-objactive 5
Adaptation and
resilience to

climate change

5.1 Protection of occupler
health and thermal
comfort

5.2 Increased risk of
extreme weather events

5.3 Increased risk of flood
events

Macri biective 6

Optimised life
cycle cost and
value

6.1 Life cycle costs

6.2 Value creation and risk
exposure

Projected % time out of
range in the years 2030
and 2050 (see also
indicator 4.2)

Level 1 checklist {under
development)

Level 1 checklist {under
development)

Euros per square metre
per year (€/m?fyr)

Level 1 checklist

O

LIFE

Level(s)
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Level(s) indicator 6.1: Life cycle costs

Aim: Understanding and implementing comparative cost assessments

Scope: Initial capital costs + future operational cost + asset replacement cost

LCC for all stages, minimum scope:
- Use stage energy and water costs
- Construction and long-term maintenance, repair and replacement costs

Level 1: Life cycle thinking for a longer-term perspective on design decisions

Level 2: Cost estimates and modelling based on the client's requirements and
detailed designs EN 15459

Level 3: Verification of as-built costs, metered utility costs, monitoring of 1ISO 15686-5
maintenance and replacement costs EN 16627

ISO 15686-8
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Level 1

Objective: long-term perspective on design decisions

. L1.5 Reporting format
In S t r u Ct I O n S . To complete the reporting format for Level 1 you should answer yes or no for each of the design concepts that

o Level(S) bUlIdlng deSCI‘iption you have addressed and provide brief descriptions of the measures or decisions taken for each one.
° C heCkl |St Of LCC deS|g n COﬂCGptS Life cycle cost design Addressed? How has it been incorporated into the building design concept?

. . concept (yes/no) (provide o brief description)
» Optional: Review of relevant LCC
studies of similar building types

1. Take a longer-term

« Optional: Interpret and identify perspective on costs
recommendations for how to and decisions
optimise LCC from the studies > coate g
reVIewed - relfr;s:?atiu&ness of

cost data

* Review and identify options for
using the life cycle'design concepts |z schedue andestimate

future costs, risks and

» Recordthe LCC design concepts labilities

4. Make the link between
life cycle cost and
environmental
performance

5. Empowering building
owners and occupiers
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Level 2 & 3

Level 2 objective:

Level 3 objective:
calculating/modelling LCC of
the building project

measuring LCC based on the as-
built initial costs

Instructions Level 2 Instructions Level 3
With completed Level 2:
1. Setting up the cost model Level 3 follows Revise the cost model
2. Data collection = | same steps (with |OR +
3. Calculate/analyse LCC In-use data) Recalculate and analyse
LCC

Assessment format + Data transparency report




Level 2 & 3 — Reporting & Transparency

Necessary for the assessment.

 Level(s) building description

bill of quantities (from indicator 2.1)
the cost model for the project

optional: an LCC calculation software tool
access to cost databases and reference project costs

O U,

Building elements

Types of data source used for the identified life cycle stages *

Basis for future assumptions

A
B2 Maintenance B3 Repair B4 Replacement
Product and
construction

stages

Foundations

Load bearing structural

Mon-load bearing
elements

Facades

Roof

Parking facilities

Type of cost Mormalised cost by life cycle stage [€/m2fyr)
A B C
Product and Use stage End of life stage
crostruction stages
Initial costs Construction Refurbishment and adaption Deconstruction and
demolition
Annual costs Energy Water

Fixed lighting system

Maintenance, repoir and repliocement

Energy system

P 1 &

*® & & » & & &% & & & B
B & % &% & & & @ * » 3
LN

Periodic costs

Maintenance, repoir and repiocement

Ventilation system

Sanitary systems

Global costs by life cycle stoge

Sum of stoge A costs

Sum of stoge B costs

Lum of stage C costs

Miscelloneous systems
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Level(s) indicator el

6.2: Value creation e

and risk exposure ORI
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Level(s) Key Iindicators

Macro-objective 1.
Greenhouse gas
emissions along a
buildings life cycle

1.1 Use stage energy
performance

1.2 Life cycle Global
Warming Potential

Macro-obective 2
Resource
efficient and
circular material
life cycles

2.1 Bill of quantities,
materials and lifespans

2.2 Construction &
demolition waste and
materials

2.3 Design for adaptability

2.4 Design for

deconstruction, reuse and

recycling

co,

kilowatt hours per
square metre per year

(kWh/m? fyr])

kg CO; equivalents per
square metre per year
(kg CO;z eq./m3fyr

Unit quantities, mass
and years

kg of waste and
materials per m* total
useful floor area

Adaptability score

Deconstruction score

Macro-objective 3
Efficient use of
water resources

3.1 Use stage water
consumption

Macro-obiective 4
healthy and
comfortable
spaces

4.1 Indoor air quality

4.2 Time outside of
thermal comfort range

4.3 Lighting and visual
comfort

4.4 Acoustics and
protection against noise

mfyr of water per
occupant

Parameters for
ventilation, CO; and
humidity

Target list of pollutants:
TVOC, formaldehyde,
CMR VOC, LCI ratio,
miould, benzenes,
particulates, radon

% of the time out of
range during the heating
and cooling seasons

Level 1 checklist

Level 1 checklist

Macro-objactive 5
Adaptation and
resilience to

climate change

5.1 Protection of occupler

Projected % time out of

health and thermal range in the years 2030

comfort and 2050 (see also
indicator 4.2)

5.2 Increased risk of Level 1 checklist {under

extreme weather events development)

5.3 Increased risk of flood Level 1 checklist {under
events development)

Macro-objective 6
Optimised life
cycle cost and
value

6.1 Life cycle costs Euros per square metre

per year (€/m?/yr)

6.2 Value creation and risk  Level 1 checklist
exposure

O

LIFE

Level(s)
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Level(s) indicator 6.2

Aim: Understand and integrate long term value appraisal and risk exposure

Scope: All project related indicators

Level 1: Identification of potential design influences on the
appraisal of value and risk

Level 2: Detailed design decisions, Financial approvals and
due diligence, Cost control on site

Level 3: Management and monitoring of ongoing
maintenance/replacement cycles and costs



Level 1

Objective: long-term perspective

on design decisions

Instructions:

1. Consult the checklist of
potential influences on value
and risk appraisals

2. Review and identify likelihood
of potential sustainability
influences and the effect on the
long-term property valuation

3. Record the potential financial
value and risk influences of the
final design

Level(s) core indicators

Has the potential influence been taken into account in discussion
with the client and their property market valuers?

1. Increased
revenues from
more stable
investments

2. Reduced
operational
overheads

3. Reduced exposure
to future risk

1.1 Use stage energy
consumption

1.2 Life cycle Global Warming
Potential

Cradle to grave Life Cycle
Assessment (LCA)

2.1 Bill of quantities, materials
and life spans

2.2 Construction & demolition
waste and materials

2.3 Design for adaptability and
refurbishment

2.4 Design for deconstruction,
reuse and recyclability

3.1 Use stage water
consumption

4.1 Indoor air quality

4.2 Time out of thermal
comfort range

4.3 Lighting and visual comfort

4.4 Acoustics and protection
against noise

5.1 Protection of occupier
health and thermal comfort

5.2 Increased risk of extreme
weather events

5.3 Increased risk of flood
events

6.1 Life cycle costs




