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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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This part of ISO 21929 describes and gives guidelines for the development of sustainability indicators related
to buildings and defines the aspects of buildings to consider when developing systems of sustainability
indicators.
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5e guidelines form a basis or the sulte of ISOU/TT bY standards miended 10 address speciic
bcts of sustainability relevant to construction works. The issue of sustainable developmentiis b
al concern, and, as such, involves all communities and interested parties. Both current'and f
ne the extent to which economic, environmental and social aspects are considered”in a
blopment process.

built environment (buildings and civil engineering works) is a key element in determining qu
contributes to cultural identity and heritage. As such, it is an important facter in the apprec
ity of the environment in which society lives and works.

building and construction sector is highly important for sustainable development because

it is a key sector in national economies;

it has a significant interface with poverty reduction through the basic economic and sog
provided in the built environment and the potential-opportunities to engage the poor in G
operation and maintenance;

it is one of the single largest industrial sectors and, while providing value and employment
considerable resources, with consequential impacts on economic and social conditiorn

environment;

it creates the built environment, which represents a significant share of the economic assets o
organizations and nations, providing societies with their physical and functional environment;

it has considerable opportunity to show improvement relative to its economic, environmenta
impacts.

r their life cycle, construction works absorb considerable resources and contribute to the trans

areas. As a result, they’can have considerable economic consequences, and impacts on the envir

humn

Whi
buil

an health.

e the challenge of sustainable development is global, the strategies for addressing sust
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f individuals,
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egies reflect the context, the preconditions and the priorities and needs, not only in the built epvironment,

jing construction are essentially local and differ in context and content from region to re}ion. These

IS8 in the social environment. This social environment includes social equity, cultural issue

, traditions,

heritage issues, human health and comfort, social infrastructure and safe and healthy environments.

It can, in addition, particularly in developing countries, include poverty reduction, job creation, access to safe,
affordable and healthy shelter, and loss of livelihoods.

This part of ISO 21929 defines a framework for the development of sustainability indicators for buildings
based on the premise that sustainable development of buildings brings about the required performance and
functionality with minimum adverse environmental impact, while encouraging improvements in economic and
social (and cultural) aspects at local, regional and global levels. This part of ISO 21929 follows the general
principles presented in ISO 15392.
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Indicators are figures or other qualitative or descriptive measures that enable information on a complex
phenomenon, like environmental impact, to be simplified into a form that is relatively easy to use and
understand.

The three main functions of indicators are quantification, simplification and communication. Targets can also
be set with the help of indicators. Changes in a building over time, and the development of changes in relation
to stated objectives, can be monitored with the help of indicators. One of the important functions of an
indicator with reference to decision-making is its potential to show a trend.

Sustainability indicators for construction works are required by a number of parties interested in the building
and construction sector. Indicators are required in decision-making by

— developers and owners of buildings;
— designers;

— contragtors;

— adminigtrative bodies;

— users gnd property managers.

The building and construction sector requires sustainability indicators both~for its own decision-making wjthin
design, production and management of buildings, as well as for indicating to the public and to clients| the
overall ecopomic, environmental or social impact of buildings, building-products and related processes.
Indicators, as well as sets and systems of indicators, for the specification, assessment and representatign of
the contribytion of individual buildings to sustainable development can be used in many different ways.|For

example, afnong others, their application can support the following:

— design| and decision-making process(es) during)the planning phase of a building (e.g. design| for
enviroriment, design for sustainability);

— development and application of assessment methods and certification systems (e.g. labelling);
— indicating the building performance-(e.g. signalling, marketing);

— specifigation and verification/of -requirements in the context of procurement (e.g. green procuremnient,
sustainability procurement);

— monitofing or evaluatingthe achievement of objectives over time (i.e. periodic review);
— accepting respofsibility for impacts on the environment and society (e.g. social responsibility);

— repres¢ntation of activities and results in the context of responsibility towards the economy, environment
and sogiety (e.g. sustainability reporting).

NOTE The monitoring and evaluation of objectives can contribute to the continual improvement related to a specific
building or group of buildings.

This part of 1ISO 21929 is one in a suite of International Standards dealing with sustainability in building
construction that includes the following:

a) IS0 15392, Sustainability in building construction — General principles;
b) ISO/TR 21932, Building construction — Sustainability in building construction — Terminology;

c) IS0 21929-1, Sustainability in building construction — Sustainability indicators — Part 1. Framework for
the development of indicators and a core set of indicators for buildings;

vi © 1S0O 2011 — All rights reserved
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ISO 21930, Sustainability in building construction — Environmental declaration of building products;

ISO 21931-1, Sustainability in building construction — Framework for methods of assessment of the
environmental performance of construction works — Part 1: Buildings.

This part of I1ISO 21929 deals with sustainability indicators and includes a core system of indicators for
buildings. The relationship among the International Standards is elaborated in Figure 1.
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Figure 1 — Suite of related International Standards for sustainability
in buildings and civil engineering works
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Sustainability in building construction — Sustainability
indicators —

Part 1:
Framework for the development of indicators and a core set of

ing

1

Thig

dicators for buildings

Scope

part of ISO 21929 establishes a core set of indicators to take into acceunt in the use and dev

susfainability indicators for assessing the sustainability performance of<néw or existing buildingg

thei
indi
dev
sus

The)
wor

This
in d
Inte
occ

Thig

 design, construction, operation, maintenance, refurbishment and-end of life. Together, the
Cators provides measures to express the contribution of a building(s) to sustainability and
blopment. These indicators represent aspects of buildings<that impact on areas of protectio
ainability and sustainable development.

s within the site (curtilage).

part of ISO 21929 follows the principles set.out in ISO 15392 and, where appropriate, is inten
onjunction with, and following the principles set out in, ISO 26000, ISO 14040 and th
rnational Standards that includes 1SO.14020, ISO 14021, 1SO 14024 and ISO 14025. Whe
irs or where more specific requirements are stated, this part of ISO 21929 takes precedence.
part of ISO 21929

adapts general sustainability’principles for buildings;

includes a framewa6rk for developing sustainability indicators for use in the assessment o
environmental and-social impacts of buildings;

determines.thie aspects for consideration when defining a core set of sustainability indicators f
establishes a core set of indicators;

describes how to use sustainability indicators;

clopment of
, related to
core set of
sustainable
h related to

object of consideration in this part of ISO 21929 .is.@ building or a group of buildings and the external

ded for use
e family of
e deviation

economic,

br buildings;

gives rules for establishing a system of indicators.

This part of ISO 21929 does not give guidelines for the weighting of indicators or the aggregation of
assessment results.

NOTE In addition to the core set of indicators defined in this part of 1SO 21929, the use of other
indicators can be relevant in the local context when assessing or setting targets for a building's contribution to
sustainability. Examples and information about these other sustainability indicators are given in Annex A.
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

document (i
ISO 6707-1
ISO 14020,
ISO 14021,

ncluding any amendments) applies.

, Building and civil engineering — Vocabulary — Part 1: General terms
Environmental labels and declarations — General principles

Environmental labels and declarations — Self-declared environmental

claims (Type Il

environmen

ISO 14024,
procedures

ISO 14025,
procedures

ISO 14040,
ISO 14050,
ISO 15392,
ISO 21930,

1ISO 219314
environmen

3 Terms and definitions

For the purnposes of this document, the terms_and definitions given in ISO 6707-1, ISO 15392, ISO 14

ISO 14050,
take preced

g
\

NOTE 1

NOTE 2 |
sustainable ¢
and the effeg

3.1
access to
availability

[«
v

NOTE

tal labelling)

Environmental labels and declarations — Type | environmental labelling — Principles

Environmental labels and declarations — Type Il environmental declarations~-Principles

Environmental management — Life cycle assessment — Principles and framework
Environmental management — Vocabulary

Sustainability in building construction — General principles

Sustainability in building construction — Environmental declaration of building products

1, Sustainability in building construction — Framework for methods of assessment of
tal performance of construction works — Part 1: Buildings

and the following apply. Where differences or conflicts occur, the definitions given in 3.1 to
ence.

everal terms and definitions from these other sources have been repeated below for ease of reference.
SO/TR 21932 is another.source of terminological data on concepts related to sustainability in buildings
t of the building on sUstainability.

ervices
nd accessibility of services outside the building

ervices can include public transportation, parking, entertainment, health-care, water and energy supply, €

and

and

the

D40,
8.39

and

evelopment that is applicable to the different aspects of both the construction (process) and use of a building

[1ISO 15392

3.2

:2008]

accessibility
ability to enter a space with ease

NOTE 1

of the building, e.g. construction work, maintenance and deconstruction.

“

NOTE 2
NOTE 3

Barrier-free use of buildings” relates to requirements for accessibility by users with reduced mobility.

Adapted from ISO 6707-1:2004, 9.3.80.

Requirements for accessibility depend on the users' requirements, as well as on activities during the life cycle

© 1S0O 2011 — All rights reserved
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reaction of occupants to the indoor acoustical environment, described in terms of sound pressure level and

audibility
[ISO 16813:2006]
3.4

adaptability
ability to be changed or modified to make suitable for a particular use

[1S@ 6707-1:2004]

3.5
areas of protection
protection area

EXAMPLES Asset value, cultural heritage, resources, human health and comfort; social infrastructure.

NOTE Adapted from ISO 15392:2008, 3.3.

congtruction works that have the provision of shelter for its;occupants or contents as one of its mai
usuglly partially or totally enclosed and designed to stand‘permanently in one place

[1ISQ 6707-1:2004, 3.1.3]
3.7

built environment
collection of man-made or induced physical objects located in a particular area or region

NOTE 1 When treated as a whole, the built environment typically is taken to include buildings, ex
(langiscaped areas), infrastructure and-other construction works within the area under consideration.

NOTE 2 Adapted from ISO6707-1:2004, 10.3.
3.8
disp[)osal

(stafus change)-transfer of ownership of, or responsibility for, the object of consideration

3.9

s, goods or

N purposes;

ternal works

disposal
(en$ offife) transformation of the state of a building or facility that is no longer of use

NOTE Transformation can include, either individually or in some combination, the decommissioning, deconstruction,

recycling and demolition of the object of consideration.

3.10
economic indicator
sustainability indicator related to an economic impact

3.11

environmental indicator
sustainability indicator related to an environmental impact

© 1SO 2011 — All rights reserved
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3.12

functional performance
type and level of functionality that is required by stakeholders of a facility, building or other constructed asset,
or of an assembly, component or product thereof, or of a movable asset, for a specific function

[ISO 15686-

3.13

10:2010]

functionality
suitability or usefulness for a specific purpose or activity

[ISO 15686

3.14
heat island
phenomeng
surrounding

NOTE )
impermeablg
3.15

[10:2010]

effect
n of elevated temperatures in urban and suburban areas compared to theinyoutlying
s

he temperatures can be influenced by various aspects, including the presence_of’denuded landsca
surfaces, massive buildings, heat-generating vehicles and machines and pollutants.

impact category

class repre
analysis (ag
NOTE 1 |

NOTE2 A

3.16
indicator
quantitative
NOTE 1 A
NOTE2 A

3.17

senting an economic, environmental or social issue(s) of cohcern (areas of protection) to w
sessment) results may be assigned

dapted from ISO 14040:2006, 3.40.

qualitative or descriptive measure representative of one or more impact categories

eriodic evaluation and monitoring using-indicators can show direction of any impact.

dapted from ISO 14040:2006,3:40.

indoor air quality

quality of ai
NOTE 1 |
NOTE2 |

NOTE3 A

r inside a building_described in terms of odour, chemical and biological pollutants
hdoor air quality,is directly related to the ventilation rate, air distribution patterns and pollution sources.

hdoor air-quality is important in ensuring human health, olfactory comfort and perceived comfort.

dapted from ISO 16813:2006, 3.21. The definition has been simplified to refer to a building in general, ve

Esues of concern can involve either impacts or aspects related to the economy, the environment or society.

ural

bing,

hich

rsus

only non-indistrial buildings _and the non-essential but relevant characteristics are now referenced innotes |

3.18

interested party
person or group concerned with or affected by the environmental performance of a building

[ISO 21931-

1:2010]

© 1S0O 2011 — All rights reserved
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3.19

level of functionality

number indicating the relative functionality required for a user group or customer for one topic on a
predetermined demand scale from the level of the least (functionality) to the level of the most (functionality)
NOTE The level of functionality can be the consequence of several distinct functions required to act in combination.

EXAMPLE Scale of integers from 0 to 9.

[ISO 15686-10:2010]

3.2
level of serviceability
nunmber indicating the relative serviceability (capability of a facility) for a user group or customer fpr one topic
on g predetermined supply scale from the level of the least (serviceability) to the most (serviceabilify)

NOTE The level of serviceability can be the consequence of several distinct physical feafures acting in cpmbination.
EXAMPLE Scale of integers from 0 to 9.
[1ISQ 15686-10:2010]

3.21
life cycle
congecutive and interlinked stages of the object of consideration

NOTE 1 For consideration of environmental impacts and environmental aspects, the life cycle is comprised of all
stages, from raw material acquisition or generation of natural resources to final disposal.

NOTE 2  For consideration of economic impacts and gconomic aspects, in terms of costs, the life cycle is comprised of
all sfages from construction to decommissioning. A period of analysis can be chosen to be different from the ljfe cycle; see
ISO|[15686-5.

NOTE 3  Adapted from ISO 14040:2006, 3.1.

3.22
lifedcycle cost
LC¢
cos{(s) of an asset or its parts-throughout its life cycle, while fulfilling its performance requirements

[ISO 15686-1:2000]
3.23

life{cycle costing
methodology.for systematic economic evaluation of life-cycle costs over a period of analysis, as dg¢fined in the

agreed scope
NO@W&M&Md stage(s) or

periods of interest thereof.

[ISO 15686-5:2008]

3.24

maintainability

ability to retain a building in a state in which it can perform its required functions or to restore a building to
such a state when a fault occurs

NOTE Adapted from I1SO 6707-1:2004, 9.3.89. The definition has been simplified to refer to a building in general,
versus specific components or construction.

© 1SO 2011 — All rights reserved 5
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3.25

non-renewable resource
resource that exists in a fixed amount that cannot be replenished on a human time scale

[ISO 21930:

3.26

2007]

performance
ability to fulfil required functions under intended use conditions or behaviour when in use

NOTE 1

The required functions address both the functionality requirements as well as the technical requirements.

NOTE2 A

3.27

period of anpalysis

period of tin
NOTE L
[ISO 15686
3.28

renewable
resource th
EXAMPLE
NOTE A
[ISO 21930

3.29

serviceability

capability o
of a movab

[ISO 15686

3.30
set of indig
non-structu

3.31
social indig
sustainabilif

dapted from ISO 6707-1:2004, 9.1.1.

he over which life-cycle costs or whole-life costs are analysed
he period of analysis is determined by the client.
15:2008]
resource
bt is grown, naturally replenished or cleansed on a human time scale
Trees in forests, grasses in grasslands and fertile soil.
renewable resource is capable of being exhausted but\can last indefinitely with proper stewardship.

2007]

a facility, building or other construeted asset, or of an assembly, component or product thereg
e asset, to support the function(s) for which it is designed, used, or required for use
£10:2010]

ators

ed list of indicators

cator
y indicator related to a social impact

f, or

3.32

stakeholder
individual or group that has an interest in any decision or activity of an organization

[ISO 26000

3.33

:2010, 2.20]

sustainability indicator

indicator rel

3.34

ated to economic, environmental, or social impacts

system of indicators

structured li

st of indicators

© 1S0O 2011 — All rights reserved
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3.35
thermal comfort
condition of mind derived from satisfaction with the thermal environment

NOTE Thermal comfort is the combined thermal effect of environmental parameters including air temperature, vapour
pressure, air velocity, mean radiant temperature (fixed factors) and clothing and activity level of occupants (variable
factors).

[ISO 16813:2006]

3.36

visyal-comfort
occlipant satisfaction with the indoor visual environment, described in terms of illuminatien™“level, glare,
visibility, reflection and psychological and physiological content with natural and artificial illuminatiop

[1SQ 16813:2006]

3.37
waste
subgtances or objects that the original holder has disposed of or intends to of.is required to disposé¢ of

NOTE 1 In this part of ISO 21929 this concept is not confined to hazardous waste.

NOTE 2  Adapted from the Basel Convention on the Control of Transbouhdary Movements of Hazardoudq Wastes and
They Disposal (22 March 1989), Article 2 Definitions, Item 1. The_wording has been simplified and the |reference to
natignal law as the basis for any requirements has been removed.

3.38
whole-life cost
all gignificant and relevant initial and future costs<and benefits of an asset, throughout its life gycle, while
fulfilling the performance requirements

[ISO 15686-5:2008]
3.34
whole-life costing
methodology for systematic ecenomic consideration of all whole life costs and benefits over fa period of
analysis, as defined in the agreed scope

NOTE 1 The projected caosts or benefits may include external costs (including, for example, finance, buginess costs,
income from land sale, user-Costs).

NOTE 2  Wholedlife-Costing can address a period of analysis that covers the entire life cycle or (a) selectgd stage(s) or
peri¢ds of interest thereof.

NOTE 3 «This definition should be contrasted with that for life-cycle costing.

[ISO _15686-5:2008]

4 Framework of sustainability indicators

4.1 General

An indicator is a quantitative, qualitative or descriptive measure representative of an aspect of building that
impacts one or more areas of protection.

The core set of indicators described in this part of ISO 21929 is considered essential from the view point of
assessing the contribution of a building(s) to sustainability and sustainable development.

© 1SO 2011 — All rights reserved 7
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NOTE 1 The use of other sustainability indicators can be relevant in the local context when assessing or setting targets
for a building's contribution to sustainability. Examples and information about these other indicators are given in Annex A.

Indicators have a relationship to both the concerns of the interested parties and the overall assessment goal.
The selection of the relevant system or set of indicators shall reflect the concerns of interested parties and the
proper representation of the assessment goal.

There is a number of issues that shall be considered when expressing or describing an assessment of the
contribution of a building to sustainability and sustainable development with the help of indicators.

The results of the assessment of the sustainability performance of a building are directly influenced by the

D
C

point of th The
character,
life cycle at
dealt with i
building, w
during the
indicators 4
satisfaction

The core s
core areas
ventilation &
buildings a
recommend

NOTE2 1
recommenda
technologica

i

assessment within the bullding life cycle and the life-cycle phases/stages addressed.

uality and availability of relevant information are all dependent on the phase/stage of the ibuil
which these different issues are being considered. During the design phase, issues of goncern
terms that are different from those used during the actual use and operation (in-usg),'stage
en more specific information is available about the building. Indicators for addressing an i
esign phase initially relate to predicted values, while during the actual use and|operation st
ddressing that same issue of concern are based on measurements, enquiri€s concerning

etc.

bt of indicators represents those performance aspects of buildings that/potentially impact on
pf protection. Technical solutions and systems in the building, suchas the selection of a hea
nd air conditioning system (HVAC system), can affect the econgmic and environmental impac
nd guidelines on the selection of materials, products and.Systems can be given as prac
ations. However, these solutions (measures) shall not be dealt with as indicators.

he validity of practical recommendations can be assessed with the help of sustainability indicators. Prag
tions, which favour choosing a certain type of technical solution, can depend on geographical
circumstances, especially when it comes to the local,climate as well as certain building technological

Hing
are
of a
sue
hge,
Iser

the
ing,
s of
tical

tical
and
and

energy techmological facilities. Indicators, however, are more generic in nature, although the acceptable (benchnark)

values relate

4.2 Rela

0 to some indicators can be site-specific.

lionship to ISO 15392 and other géneral principles

4.2.1 In addition to the requirements of this/part of ISO 21929, the principles and procedures set olit in
ISO 15392,|1SO 14040, 1ISO 14020, 1SO 14021, 1SO 14024 and ISO 14025 shall apply. The principles sef out
in ISO 26000 should also be taken into-consideration, where appropriate. Where this part of 1ISO 21929
provides more specific requirements(than these International Standards, the more specific requirements ghall
be followed

ISO 15392 presents six objectiyes for applying the concept of sustainability to buildings and at the same {ime
promoting qustainable development. These are

— improvement of the'construction sector and the built environment;

— reductipn .of ‘adverse impacts while improving value, where impacts as well as value may be judged

againsf

any combination of the three primary aspects of sustainability;

stimula

stimula

decisio

tion of a proactive approach;

tion of innovation;

decoupling of economic growth from increasing adverse impacts on the environment and/or society;

n-making.

reconciliation of contradictory interests or requirements arising from short-term and long-term planning or
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4.2.2 1SO 15392 also lists nine general principles applied to reach these objectives. These general
principles are, in alphabetical order,

continual improvement;
equity;
global thinking and local action;

holistic approach;

The)
4.2,

ass
gen

It al
env

In 4

involvement of interested parties;
long-term consideration;
precaution and risk;
responsibility;

transparency.

link of the core indicators to the nine general principles listed in 4SO 15392 is explained in Clay
B ISO 26000 presents guidance on social responsibility ‘felative to organizations and is
st organizations in contributing to sustainable development. It describes seven high-leve
bral principles related to social responsibility that an organization should respect and address, i
accountability;

transparency;

ethical behaviour;

respect for stakeholder interests;

respect for the rule of law;

respect for internatienal/norms of behaviour;

respect for human-rights.

50 identifies lower-level principles specific to a number of core subjects (issues), such as huma
ronment,consumer issues and community development.

ssessing the contribution of a building to sustainable development, how and when the

Qitondaordae ol

se 6.

intended to
underlying
hcluding

h rights, the

e different

Inte
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ratoTar oanTuarasS— arrtad— aTeT PrTToipic S appPtry - varnc s, UCpPCeTidTy ™ Uit O1c— 15SUT— U CUT

ern under

consideration. It also depends on the goods and services (products) used, and the different activities and
decisions that the various stakeholders use or undertake, during the life cycle of the building.

NOTE 1 Work on a guidance document for applying the general principles described in 1SO 153
development.

NOTE 2  The purpose of any sustainability assessment of a building is influenced by the specific scenario
stakeholders involved. ISO 21931-1:2010, Annex B, provides guidance on the intended use, life cycle consideration and
the application and/or purpose of assessments of the environmental performance of buildings.

92 is under

and different

Sustainability indicators provide a means for addressing the different principles related to sustainability and
aid the implementation of these principles.
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4.3 Description of framework

4.3.1 The development of indicators for the specification and assessment of the contribution of a given
building to sustainability and sustainable development requires knowledge about the areas of protection, the
dimensions and complex interdependencies of sustainable development in general, and how these are
applied to buildings in particular.

Indicators shall represent the aspects of a building that have a potential impact on protection areas of
sustainable development. The core areas of protection relevant to a building are

— ecosyslem,

— natural|resources;
— health gnd well-being;
— social g¢quity;

— cultural heritage;

— econoric prosperity;
— econonic capital.

NOTE 1 The division of protection areas along the lines of three pillars (social) economic, environmental) is not explicit,
thereby indicpting the importance of integrating pillars.

NOTE 2  The selection of the core areas of protection uses the generabunderstanding about issues of concern (sugh as
those addregsed by the UN's CSDI9)) as a starting point and considers the relevance of building with regard to the diffg¢rent
issues of corfcern.

The main aspects of a building that are seen as having-an impact on the areas of protection are categorjzed
as follows:

a) emissigns to air;

b) use of pon-renewable resources;
c) fresh water consumption;

d) waste generation;

e) changqg of land use;

f) access]|to services;

g) accessjbility;

h) indoor ponditions and air quality;

i) adaptability;

i) costs;

k) maintainability;
) safety;

m) serviceability;

n) aesthetic quality.

10 ©1S0 2011 — All rights reserved
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2 Table 1 outlines the framework consisting of

core areas of protection of sustainable development most relevant to a building;
aspects of a building that affect these areas of protection;

core indicators that represent these aspects.

All life-cycle stages of a building shall be considered in the development of the indicators of buildings and their
measurement (calculation) methods. When some stages are not considered or are excluded from
consideration, the reasons for such omission or exclusion shall be clearly explained in the documentation.

NOTE For example, when indicating the environmental performance of existing buildings, it can b

excl

4.3.
sha

Ide the impacts from the original construction stage.

B The environmental indicators addressing the environmental impacts over the life cycle of
I, as a minimum, maintain the distinction between

production stage;
construction stage;
in-use stage;

end of life stage.

b justified to

the building

Thel| quality of the processes and activities related to design;’/construction and operation of the building may

alsq be used as an indicator related to environmental impacts.

44

4.4
asp

Types of indicators

bcts, including the following:

by object of assessment, such ‘as location-related indicators, site-related indicators, buil
indicators, process-related indicators;

that show a stage of the life cycle, e.g. the use stage (operational phase), indicators typical
buildings;

indicators that-are based on measured or other actual data;

by the degree of the influence, either direct or indirect;

by.complexity, such as indicators that are represented by one parameter, indicators that ar
only through various parameters;

1 Indicators, when they are developedvand applied , are generally systematized with regard to different

Hing-related

by the complete record of the building life cycle, such as indicators typical for new building$, indicators

for existing

by the type of @assessed information, such as indicators that are based on planned or calculated values,

b described

by the character of the assessment process, such as quantitative, descriptive, qualitative (see
by spatial system boundaries, such as global, regional, local, or spatial;

by temporal system boundaries, such as record effects over the next 100 years (GWP 100)
effects.

© 1SO 2011 — All rights reserved
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Table 1 — Framework — Core areas of protection, aspects of a building that impact on these areas of
protection and indicators that represent these aspects?

Core areas of protection

o £ o To o> o
Aspect Core indicators 2 g & S =0 ET E
2 T = <8 => | £E2| o8 0w
® 53 =2 S8 58 c s c =
S | 58| 8% |83 (38|88 2%
w z9 I3 <N o O = ws w o
1 | Emissions to air | Global warming potential XX — X X — X —
Ozomedeptetiompotenttat ZAV,N = X — — X 5
2 | Use of non- Amount of non-renewable resources
renewaltple consumption by type X XX — — — X +
resources
3 |Fresh watgr Amount of fresh water consumption X XX o X . X 1
consumption
4 | Waste Amount of waste generation by type X XX X . N . 1
generatfon
5 |Changelof land |[Indicator measures the changes in land
use use caused by the development of the X XX o > X . 1
built environment with help of a list of
criteria
6 |Access}o Indicator measures the access to
serviceg services by type with help of a list of X — X XX — —
criteria
7 | Accessipility Indicator measures the accessibility of
building and its curtilage with help of a — — — XX — — +
list of criteria
8 Indoor A set of indicators that measure the air
conditiohs and quality and sub-aspects of indoor
. | . ; . — — XX — — X +
air quality conditions with help of a list of
measurable parameters
9 Adaptaljility Indicator measures the flexibility,
convertibility and adaptability to climate — X X — — — XX
change with help of a list of ‘Criteria
10 |[Costs Life cycle costs — — — — — X XX
11 [ Maintaifability Indicator measures\the maintainability
against the resuls-of service life _ X . _ X _ wx
assessment-and’with help of a list of
criteria or-with help of expert judgement
12 | Safety Indicatormeasures the sub-aspects of
safety against the results of simulations . - XX . . .
or. fulfilment of the safety-related
building regulations
13 | Servicegbitity Indicator measures serviceability with
help of a list of criteria or with help of — — — — — XX +
post-occupancy evaluation
14 | Aesthetic quality | Indicator measures the aesthetic quality
against the fulfilment of local o . o . XX . .
requirements or with help of stakeholder
judgement

a

The number of Xs indicates the importance of the potential impact: XX indicates primary (or direct) influence and X secondary (or
indirect) influence.

12
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4.4.

Indi
mof
cou

5

5.1

Thig

protection of sustainable development.) This part of ISO 21929 gives guidelines for the formul

indi
des

Cor

ISO 21929

2 The core indicators shall be described in terms of the
name of the indicator;

definition and measurement;

potential impact on one or more areas of protection;

information/data requirements;

data availabilitv and sources
J

-1:2011(E)

B Indicators shall be

informative and significant;

clearly related to one or several areas of protection;

based on data that are available and easy to obtain;

agreed upon by the stakeholders.

cators shall be developed such that double counting is avoided. However, if an indicator is|

e than one area of protection and accounted for accordingly, this should not be regarded
nting, but represents a multi-effect approach.

Core indicators

Introduction
part of ISO 21929 establishes a_set-of performance aspects of a building that impact on t

cators with the help of which, these aspects can be either quantitatively expressed or
Cribed using performance levels. This group of indicators is referred to as core indicators.

e indicators are

essential from the-yview point of assessing the contribution of a building to sustainability and
development;

not neceSsarily a comprehensive system of indicators; additional indicators can be required dg
the nature of the case;

relevant for both new buildings and existing buildings.

relevant to
as double

ne areas of
btion of the
comparably

sustainable

pending on

The core indicators are given for three levels relative to a building(s) and its curtilage (object of assessment):

a)
b)

c)

location-specific indicators;
site-specific indicators;

building-specific indicators.

Table 1 shows the framework of core areas of protection and the related aspects and core indicators. Table 2
shows the overall list of core indicators and the objects of assessment: location-related indicators, site-related
indicators, building-related indicators or process-related indicators).

© 1SO 2011 — All rights reserved
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Table 2 — Core indicators

Number Indicator Object of assessment
1 Global warming potential Building
Ozone depleting potential Building
2 Amount of non-renewable resources consumption by type (natural raw Building
materials and non-renewable energy)
3 Amount of fresh water consumption Building
4 Amount of waste generation by type (hazardous and non-hazardous wastes) Building
5 Change of land use, assessed with help of criteria Site
6 Access to services by type, assessed with help of criteria: Locatioq
— public modes of transportation
— personal modes of transportation
— green and open areas
— user-relevant basic services
7 Accessibility, assessed with help of criteria:
— accessibility of the building site (curtilage) Site
— accessibility of the building Building
8 Indoor conditions and air quality, assessed with help of criteria: Building
— indoor thermal conditions
— indoor visual conditions
— indoor acoustic conditions
— indoor air quality
9 Adaptability, assessed with help of criteria Building
— change of use or user needs
— adaptability for climate change
10 Life cycle costs Building
(N Maintainability, assessed with help. of criteria
12 Safety, assessed with help-oficriteria Building
— structural stability
— fire safety
— safety in use
13 Serviceability;@assessed with help of criteria Building
14 Aestheti¢ quality, assessed with help of criteria Building
5.2 Desgription of performance aspects and core indicators

5.2.1 Emissions to air

5.21.1  Global warming potential

This indicator measures the greenhouse gas (GHG) emissions that have a potential impact on the climate.
The release of such gases can result from the production of building products, as well as the construction, use

and subsequent deconstruction (i.e. disassembly, demolition) of the building and final disposal.

The total amount of GHG emissions shall be assessed on the basis of life-cycle assessment methods and/or

information modules following the basic principles given in ISO 21930 and ISO 21931-1.

14
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Consideration of the construction stage might not be necessary when assessing the contribution to
sustainability and sustainable development of existing buildings.

Measurement (calculation) in the design phase is accomplished by assessing the material and energy flows
during the entire life cycle, with special consideration required with regard to the estimated service life of the
building and end-of-life actions. Measurement in the in-use stage is accomplished by assessing the material
flows caused by the different uses and operations occurring, including maintenance, and monitoring the
energy flows.

NOTE 1 In considering impacts of the end-of life stage, the possible actions that can be undertaken include
deconstruction (i.e. disassembly, demolition), recovery (i.e. for energy or reuse), recycling, and/or final disposal as waste.

Thelindicated area of protection is ecosystem.
The| potential impacts are also economic and social impacts on a global level.

ncentrations
rtbons, sulfur

NOTE 2 Increasing emissions of GHGs due to human activities have led to an increase it atmospheric ¢
of the long-lived GHG gases [carbon dioxide, methane, nitrous oxide, perfluorocarboens, hydrofluoroca

hexgfluoride and ozone-depleting substances (chlorofluorocarbons, hydrochlorofluorocarbons, halons)].
induked radiative forcing of the earth's climate is largely due to the increases in these{concentrations. Building

building.

5.2.1.2 Ozone depletion potential
This
The]
and

indicator measures the release of gases that have a potential impact on the stratospheric g
subsequent deconstruction (i.e. disassembly, demolition) of the building.

The)
met

total amount of ozone-depleting substances shall be assessed on the basis of life-cycle
hods and/or information modules following the principles given in ISO 21930 and ISO 21931-1.

Corfsideration of the construction stage might not be necessary when assessing the con
susfainability and sustainable development of existing buildings.

Mea
duri
buil
flow
ene

surement (calculation) in the design phase is accomplished by assessing the material and €
hg the entiredife'cycle, with special consideration required with regard to the estimated servig
Hing and end-=of-life actions. Measurement in the in-use stage is accomplished by assessing
s caused\by the different uses and operations occurring, including maintenance, and mo
Fgy flaws.

Thelindicated areas of protection are

The human-
and the use
en assessed
es to reduce
ed energy in
ions of non-

Indicator “Access to services” indirectly indicates the telease of GHGs because of mobility relatéd to the use

zone layer.

release of such gases can result from the-production of building products, as well as the consfruction, use

hssessment

tribution to

nergy flows
e life of the
he material
hitoring the

ecosystem;

health and well-being.

NOTE

Stratospheric ozone protects earth's flora and fauna against the sun's ultraviolet (UV) radiation. An excess of

UV radiation increases the risk of cancer or ocular diseases. UV radiation also reduces animals' and humans' resistance,
and curbs the growth of plants both on land and in the sea. The cause of the chemical ozone depletion is the presence of
chlorine and bromine originating in man-made freons and halogen compounds. For half a century, they have been used
among other things in producing refrigerators, air conditioning devices and insulating materials. More recently,
interne[légonal agreements have been made that reduce and forbid the use of such chemical compounds destructive to the
ozone..
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5.2.2 Amount of non-renewable resources consumption by type

5.2.21 Consumption of non-renewable raw materials

This indicator measures the consumption of non-renewable raw materials that has a potential impact on the
depletion of non-renewable resources. The consumption of such resources can result from the production of
building products, as well as the construction, use and subsequent deconstruction (i.e. disassembly,
demolition) of the building.

The total amount of non-renewable material resources consumed shall be assessed on the basis of life-cycle

assessmen

and

ISO 21931+
way, per re

NOTE 1 1
Considerati
resources f

Measurems
entire life cy
end-of-life g

by the diffeffent uses and operations occurring, including maintenance, and-monitoring the energy flows.

methods and/or information modules following the basic principles given in ISO 21930
1. The consumption of non-renewable material resources shall be described in a disaggreg
bource type.

he relative importance of this indicator can be assessed on the basis of scarcity.

bn of the construction stage might not be necessary when measuring the us€»of non-renew,
br existing buildings.

nt (calculation) in the design phase is accomplished by assessing thé-material flows during
cle, with special consideration required with regard to the estimated¢service life of the building
ctions. Measurement in the in-use stage is accomplished by assessing the material flows cal

hted

bble

the
and
sed

NOTE 2 Ip considering impacts of the end-of life stage, the possible:actions that can be undertaken indlude
deconstructign (i.e. disassembly, demolition), recovery (i.e. for energy or reuse), recycling, and/or final disposal as wagte.
The indicat¢d areas of protection on the global, regional and local'levels are

— naturalfresources;

— ecosystem.

NOTE 3  Building and construction activities worldwide consume a significant share of all non-renewable raw matefials.

The use of faw materials also causes associated impacts because of the extraction, transport, processing, fabricd

installation a
reuse, impro

NOTE4 1

5222 (

This indicat
depletion of

hd disposal of materials. Measures'to reduce such use include the use of renewable materials, recycling|
ed material efficiency and minimizing material losses.

his indicator is partly ovérlapping with the indicator “waste generation”; see 5.2.4.
fonsumption of-non-renewable energy

br measures’the consumption of non-renewable primary energy that has a potential impact on
energy resources.

The total a
methods arE/or information modules following the basic principles given in ISO 21930 and ISO 21931-1.

oant'of non-renewable primary energy shall be assessed on the basis of life-cycle assessn

tion,
and

the

hent

Consideration of the construction stage might not be necessary when measuring the use of non-renewable
energy for existing buildings.

Measurement (calculation) in the design phase is accomplished by assessing the energy flows during the
entire life cycle, with special consideration required with regard to the estimated service life of the building and
end-of-life actions. Measurement in the in-use stage is accomplished by assessing the energy flows caused
by the different uses and operations occurring, including maintenance, and monitoring the energy flows.

NOTE 1 In considering impacts of the end-of life stage, the possible actions that can be undertaken include
deconstruction (i.e. disassembly, demolition), recovery (i.e. for energy or reuse), recycling, and/or final disposal as waste.
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The

NOTE 2

ISO 21929-

indicated areas of protection on the global, regional and local levels are
natural resources;
ecosystem.

The building and construction sector significantly affects the use of fossil and nuclear ene

1:2011(E)

rgy sources.

Measures to reduce the use of non-renewable energy sources include improved energy-efficiency, lowered consumption

and

lower embodied energy in buildings, and switching to a higher share of renewable energy.

5.2.3 Amount of fresh water consumption

This
of fn
as \f

The)
met

Mes
fres
buil

The

5.2,

Thig
potd
prod
dem
exa

or r¢cycled.

i Amount of waste generation by type

esh water resources. The consumption of such resources results from the production of\buildir
ell as the construction, use and subsequent deconstruction (i.e. disassembly, demolition) of th

total amount of fresh water resources consumed shall be assessed on the basis|of life-cycle

surement (calculation) in the design phase is accomplished by assessing the estimated con
h water during the entire life cycle, with special consideration required with regard to the
ing.

indicated areas of protection are

natural resources;

ecosystem.

indicator measures the production of the total volume of non-hazardous and hazardous waste
ntial impact on the generation of waste for disposal. The generation of such waste can res
uction of building products, as well as construction, use and subsequent deconstruction (i.e. d
olition) of the building. The total amount of waste includes all wastes to final disposal in
mple, material losses, constrliction and demolition wastes and solid municipal wastes that are

ccordance with 1SQ-24930 and I1SO 21931-1, waste shall be classified as either hazardot
thazardous waste-The division between the two categories should be expressed in percentage

consideratiofiyef the production stage of the original building product or the construction stag
ecessary.wheén measuring the waste production for existing buildings.

indicator measures the consumption of fresh water resources that has a potential impact on tllue depletion

g products,
b building.

hssessment

hods and/or information modules following the basic principles given in ISO 21930 and ISO 21931-1.

sumption of
user of the

5 that has a
LIt from the
sassembly,
cluding, for
not reused

s waste or
terms.

e might not

total waste

surefent (calculation) in the design phase is accomplished by assessing the estimated
untsy for each stage and type of waste, produced during the entire life cycle with special ¢

ded with rpgnrd to the

clmsideration

service life of the building and building products;
use/users of the building;

possibility for segregation and recycling of wastes;
possibility to compost organic waste;

plans for maintenance and renovation;

end-of-life actions.
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NOTE 1 In considering impacts of the end-of life stage, the possible actions that can be undertaken include
deconstruction (i.e. disassembly, demolition), recovery (i.e. for energy or reuse), recycling, and/or final disposal as waste.

Measurement in the in-use stage is accomplished by assessing the actual amount and types of the waste
formation.

The indicated area of protection on global, regional and local levels is natural resources.

NOTE 2 Waste produced from building materials during the construction stage and demolition phase and solid
municipal wastes that are produced during the operational stage of buildings are the sources of a significant proportion of
all wastes generated in the world. The final disposal of wastes to landfill occupies land, decomposition of organic wastes

and generati rom
wastes to th
also indicate

£ 4l pu | lo PUH H | IH + o st £ L pu | ot
VT UT TTIieuians alniu ULATVUTT UTUATUT CAUOCT o UITTidadle Ullallyc, aru unre CO\JGFC Ul TIdZdAdTUuUuUo ouvuoudliivCo
e local environment has potential adverse effects on the deterioration of eco-systems. The amount of\w
5 the use of natural resources.

aste

5.2.5 Change of land use
This indicatpr measures the avoidance of consuming of greenfield lands through the reuse)of brownfield |and
derelict areds, refurbishment, using infill sites and re-development of existing built environment.

NOTE 1 A greenfield area represents an area of land that is not covered by artificial 'sUrfaces; a brownfield arga is
either part of|the developed or urbanized land, covered with artificial surfaces and no longer'in use for housing, industfy or
services, or @ part of land affected by levels of pollution of the soil or subsoil that are high enough to require remedigtion
before safe reuse is possible.
NOTE 2 A brownfield can also be ecologically valuable.

This indicatpr measures the re-development of the built environment both by making use of and re-develo
derelict indystrial, warehouse, port and dumping areas by decontaminating and rebuilding, and by making
of and re-developing old/existing office, retail and residential*areas by repairing and refurbishing, using
sites and gxtending and integrating new building withinexisting areas. This indicator also measures
utilization of existing infrastructure and networks.

bing
use
infill
the

Assessmen
reuse of lan

t and grading should be made on the basis of a classification that takes into account the type(
d and the type(s) of brownfield us€, and percentage of true greenfield versus brownfields.

) of

Measuremgnt in the design phase and.‘in-use stage is accomplished by verifying the real proc
development of greenfield versus existing built environment versus brownfield.

eSS

The indicat¢d areas of protection are

ecosystem;

natural

resourcess:

NOTE 3  Reuse‘of-brownfields directly affects the possibilities to maintain greenfield areas. Development of greenflelds
elds

versus brownfields. affects the consumption of land and space, soil pollution and biodiversity. Development of greenf]
can cause i;lcreased fragmentation and thus affect the ability of species and populations to survive. Fragmentatign of
territories can destroy species more than corresponding true decrease of the areas of territories. Fragmentation causes

diminishing of original natural environments and isolation of areas. Avoiding the use of greenfields for building also affects
the preservation of ecologically productive land.

NOTE 4  This indicator emphasizes the selection of locations and sites so that it is possible to make use of existing built
environments, brownfields and derelict areas by decontaminating and redeveloping, refurbishing and by extending and
integrating new building. In addition, it means the selection of locations so that the existing infrastructure and networks can
be utilized.

NOTE 5  The potential to affect surface drainage is sometimes considered as an additional impact category of land use
for evaluation (see A.9).
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5.2.6 Access to services by type

5.2.6.1 Public modes of transportation

This indicator measures the quality and proximity of access to public transport around the building.

Proximity relates to distance. Possible measures include walking time and/or walking distance. Quality refers
to the frequency, variety of types, and the extent of possible destinations and networks. The local and regional
public transports to consider include bus, underground railway, tramway and other railway connections.
Measurement is accomplished by determining the travel time and/or actual distances, as well as frequencies

and

The

NOT
300

NOT
This
tran
own
emp)

5.2,

This
tran
(bic
the

eco

Pro

traffic networks. Also, the ‘quality of the networks shall be considered and classified according to |

and

Pro
the

Mea
the

number of different types
indicated areas of protection are
ecosystem;

social equity;

economic capital.

E1 Examples of possible measures are travel time to access, i.e. 15 min_on foot; physical distance t
m or 500 m; frequency, i.e. once per hour; types, i.e. two bus lines and gnetramway.

E2  Accessibility of public transport typically reduces the requirement for mobility by private motoriz
has important environmental advantages especially in terms\of reducing GHG emissions. The (

prship rates. Thus access to public transportation can alsp, measure the access to services, includin
oyment, leisure and goods, irrespective of the users' ownership of a private vehicle.

.2 Personal modes of transportation

sportation. The access to and range_ of pavements (sidewalks), pedestrian footways and

use of bicycles, are considered, relevant from the environmental point of view. From the
homic point of view, access to:the traffic network in general can be relevant.

conditions.

isions that facilitate the use of bicycles include, for example, public parking racks. With regar

surement is accomplished by confirming the proximity, number and lengths of networks an
Actual ‘quality of routes and lanes.

b access, i.e.

ed transport.
se of public

portation can also be an element of social equity. Citizens if the poorest parts of the city often have the lowest car

g education,

indicator measures the quality and proximity of the traffic network and covers all privat¢ modes of

tycle tracks

ycle paths) and networks, the quality*of these paths or ways and the availability of facilities that facilitate

social and

imity implies having immediate access to pedestrian and bicycle lanes and routes and other relevant

pcal context

d to quality,

maintenance’of the services should be considered, especially for the winter season in cold climate regions.

| assessing

The

indicated areas of protection are
ecosystem;

social equity;

economic capital;

health and well-being.
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NOTE 1

Access to personal modes of transportation contributes to reducing the impact of transport on the environment.

This can be important especially from the view point of potential climate change because motorized transport is
responsible for a significant share of GHG emissions.

NOTE 2

Supporting the use of bicycles can be considered a matter of equity because private motorized transport is not

affordable for all. The indicator also contributes to promoting alternatives accessible to all or many people and reducing
the necessity for private motorized transport.

NOTE 3

Access to personal modes of transportation can also contribute to health and its consequences, such as

peoples' availability/attendance at work. Access to the traffic network can also be relevant from the general view points of

economic va

5.2.6.3

lue and productivity.

reen and open areas

This indicator measures the quality and proximity of green and open areas. Green and open areas inc
natural aregs and parks, gardens or open spaces accessible to the public.

Proximity rglates to distance. Possible measures include walking/cycling time and/or walking/cycling dista
Measuremgnt is accomplished by determining the actual distance and/or time to access'the space.

The indicat

ecosys

health

NOTE 1 A
distance to a

NOTE2 4
buildings, thg
also for the
occupants' e

5.2.6.4 L
This indicaf]
required by

The quality
primary pul
structures f
sports com

The list of

d areas of protection are

tem;

social equity;

bnd well-being.

Examples of possible measures are travel time to access, i.e. 15 min on foot or 5 min by cycling; phy
ccess, i.e. 500 m or 1 km.

ccess to public open areas can be essentialiforithe quality of life and comfort. From the view point of s

accessibility to open areas can affect the possibilities for recreation, sport and physical exercise and
quality of life, comfort and health of .thesoccupants. The availability of open areas can also affecf
uity; the access to open areas is imp@rtant for all user groups.

ser-relevant basic services

pr measures the presence (availability), quality (humber and type) and proximity of basic serv
the users of the building.

(types) of basic) services required depends on the building type. Such services may inc
lic health services, schools, kindergartens, food shops (i.e. bakeries and groceries), spaces
pr cultural~and leisure activities [i.e. theatres, cinemas (movie theatres), civic centres, libra
lex], andiréstaurants, workplaces/residential areas.

si¢ services required, including number and type, and required proximity shall be locally defin

ude

nce.

Sical

ngle
thus
the

ces

ude
and
fies,

d.

1174

Proximity relates to travel distance and should consider different modes of travel, i.e. walking, cycling,
public/private vehicle. Possible measures include travel time (for each mode of movement) and/or actual
travel distance. Measurement is accomplished by determining the actual distances and the number and types
of basic services available.

The indicated areas of protection are

ecosystem;

social equity.
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Easy and ready access to basic services is important in terms of all user groups' and occupants' equity.

Access to basic services can be essential for the quality of life. Easy and ready access also affects the user's
car-dependency, which subsequently affects the potential environmental impact from using motorized transport.

NOTE 2

issue that indicates the market value of the property.

5.2.7 Accessibility

5.2.71

Accessibility of the building site (curtilage)

Thig

indicator describes the possibilities for barrier-free use of all relevant parts of the build

Location of property and especially the vicinity of growing neighbourhoods and services is the most important

ng site (or

curtllage), including yards and gardens.

Measurement (assessment) considers that different classes of accessibility are described:

Measurement is accomplished in the design phase and also in the in-use stage withvhelp of an assessment
aga|nst performance criteria of sub-aspects. Sub-aspects may include, for example, issues such g&s maximum
inclines and level differences, adequate notations, light and contrast.

Thelindicated area of protection is social equity.

NOTE 1 This indicator is generally considered to be especially important for residential buildings, schools and public
buildings.

NOTE 2 The isolation of sites or portions of sites on the basis)of prosperity and wealth differences i sometimes
congidered as an additional impact category of building design to-be evaluated.

5.2.7.2 Accessibility of the building

Thig indicator describes the ability to enter a space with ease by all users of the building.

Measurement (assessment) considers -that different classes of accessibility are described. Classification
critgria may include, for example, issues like the availability of elevators, minimum dimensiond, maximum
inclinations and level differences, adequate notations, light and contrast.

Measurement is accomplished_in the design phase and also in the in-use stage with the |help of an
assessment against the classification criteria.

Thelindicated area of protection is social equity.

NOTE 1 Accessibility for all users of the building affects the equity of the users.

NOTE 2  Accessibility, as it relates to a building(s) and its curtilage, is addressed under Article 9 of the UIN Convention

ont

he Rights. of Persons with Disabilities (2006), which promotes the concept of universal design, namely

prod
nee(

be o

5.2.8

ucts; environments, programmes and services to be usable by all people to the greatest extent possibleg,
for adaptatlon or spemahzed de3|gn The Conventlon also emphaS|zes in Artlcle 19, the opportunlty of

bliged to live in a partlcular living arrangementm

Indoor conditions and air quality

he design of

without the
persons with
rs and to not

Different spaces within a building vary with regard to indoor conditions and air quality and they also vary with
regard to time (i.e. night and day, season). The performance shall be assessed space by space and an
aggregation should be used in order to express the final result on the building level.

NOTE Indoor thermal, acoustical and visual conditions can be important social aspects related to the contribution of a
building to sustainability and sustainable development because temperature, noise and illumination, and the possibilities to
adjust them, can affect the comfort of users and thus satisfaction and productivity.
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5.2.8.1

Indoor thermal conditions

This indicator measures the quality of indoor thermal conditions that have a potential impact on the thermal
comfort of users of the building.

Sub-aspects of indoor thermal conditions included in this part of ISO 21929 are

air temperature;

mean-radiant temperature;

— vapour|pressure;
— humidity;

— air moJement (velocity).

This indicatpr considers normal conditions, temperature stratification, stability, and the possibility to adjus{ the
indoor thermal conditions. The use of the indicator requires that different classes ofndoor thermal conditjons
be described with reference to temperature range, etc., and that there be an understanding about the effedt on
the therma] comfort of the user. In the highest class, the possibility to adjust may also be taken |into

consideratiq

Measuremsd
the indoor t

Measuremsgq
comparing

measures |
should also

n.

nt (assessment) in the design phase is accomplished with thehelp of expertise and simulatig
nermal environment design.

nt in the in-use stage is accomplished by measuring and monitoring of real conditions

ser satisfaction in terms of thermal comfort with regard to aspects of indoor thermal condit
be used.

The indicat¢d area of protection is health and well-being.

5.28.2 |

This indica
comfort of U
Sub-aspect
— illumina

glare;

visibility;

nhdoor visual conditions

or measures the quality of indoor visual conditions that have a potential impact on the vi
sers of the building.

5 of indoor visual cohditions included in this part of ISO 21929 are

tion level;

n of

and

against described classes. During the in-use stage, a post-occupancy evaluation that dirgctly

ons

sual

dayligh

reflection;

t factor;

satisfaction with both artificial as well as natural illumination.

This indicator considers normal conditions and the possibility to adjust the indoor illumination conditions. The
use of the indicator requires that different classes of indoor visual conditions be described and there is an
understanding about the effect on the visual comfort of the user. In the highest class, the possibility to adjust
may also be taken into consideration.
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Measurement (assessment) in the design phase is accomplished with the help of expertise and simulation of

the

indoor illumination design.

Measurement in the in-use stage is accomplished by measuring and monitoring of real conditions and
comparing them against the described classes. During the in-use stage, a post-occupancy evaluation that
directly measures user satisfaction in terms of visual comfort with regard to indoor visual conditions should
also be used.

The indicated area of protection is health and well-being.

5.2.

Thig indicator measures the quality of indoor acoustic conditions that have a potential impaget,on
comfort of users of the building.

Subraspects of indoor acoustic conditions included in this part of ISO 21929 are

Thig indicator considers normal conditions and the possibility to adjust the indoor acoustic conditio

23 Ind i it

noise level,

speech intelligibility.

he acoustic

ns. The use

of the indicator requires that different classes of indoor acoustical conditions be described with feference to

noide levels, etc., and that there be an understanding about the.effect on the acoustic comfort of

the

Mea
the

Mea
con
be
indg
The)

5.2,

Thig
con

Sub

highest class, the possibility to adjust may also be taken into consideration.

surement (assessment) in the design phase is accomplished with the help of expertise and
ndoor acoustic environment design.

surement in the in-use stage is accomplished by measuring and monitoring of real cor
paring them against described classes. During the in-use stage, a post-occupancy evaluation
Ised, which directly measures user satisfaction in terms of acoustic comfort with regard to
or acoustical conditions.

indicated area of protection is health and well-being.

B.4 Indoor air quality

indicator measures-the quality of indoor air that has a potential impact on the human heal
fort and perceived-comfort of users of the building.

-aspects ofindoor air quality included in this part of ISO 21929 are

odour;

chemical and biological pollutants [such as concentrations of carbon dioxide, carbon

the user. In

mulation of

ditions and
should also
aspects of

h, olfactory

monoxide,

formaldenyde, particulates, volatile organic compounds (VOCTS), and microbial matter], ventla
air distribution patterns;

pollution sources.

This indicator considers levels of acceptable concentrations.

ion rate;

Measurement (assessment) in the design phase is accomplished with the help of expertise and based on
simulation. Measurement in the in-use stage should take place through the measurement and monitoring of

real

The

conditions.

indicated area of protection is health and well-being.
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NOTE 1 Indoor air pollution affects the health of many people. Registered increased incidences of allergies, respiratory
symptoms and asthma among children have been associated with indoor allergens, moisture or mould-contaminated
environments and combustion sources, including environmental tobacco smoke. Emissions can also come from some
building materials, finishing products, cleaning products and indoor activities.

NOTE 2  There is evidence that indoor air quality substantially influences both health and productivity. Poor quality of
indoor air affects productivity indirectly through its impact on short-term sick leave due to infectious diseases, but also
directly.

5.2.9 Adaptability

5.2.9.1 thange of use or user needs
This indicator measures the quality of space design, construction method, and capacity, as wellqas-builfing
services that have a potential impact on the adaptability in terms of changed user requirementsrand charjged
use/purpose.
Adaptability] includes aspects of flexibility and convertibility.

The adaptation of buildings relates to the following partial goals:

— to accgmmodate individual user requirements;

— to accdgmmodate the change of user requirements;

— to accdmmodate technical innovation;

— to accdmmodate the change of use.

Measuremgnt (assessment) considers that different classes’of adaptability are described.
The indicat¢d areas of protection are

— naturallresources;

— econonic capital.

NOTE 1 Certain social trends emphasize the importance of adaptability. These include, for example, the demogrgphic
development and ageing.

NOTE 2  \ell-designed adaptability can save environmental and economic resources. However, it is difficult to model in
such a way that the effects €anbe included directly in assessing environmental impacts or life-cycle costs.

NOTE 3  The indicator/is particularly relevant for office and retail buildings.

NOTE 4  The’adaptability of buildings is the prerequisite for a long utilization and service life and contributes tq the
avoidance of| the)technical and functional obsolescence. A long utilization/service life of buildings offers advantages i the
evaluation of the economic and environmental performance at the same time as a change in the technical and functional
requirements.

5.2.9.2 Adaptability for climate change

This indicator measures the ability of the building to provide shelter that has a potential impact on the users
and occupants of the building and also on the ability to maintain the value of the property, in terms of
unexpected loadings resulting from projected climate change.

The use of the indicator requires that the change of loadings due to climate change be locally assessed.
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Measurement (assessment) in design phase should take place with help of expert assessment and/or
simulation of the design against the performance level required for this aspect. Measurement in the in-use
stage should take place with the help of expert assessment and/or simulation of the building model.

The

indicated areas of protection are
natural resources;
economic capital;

health and well-being

NOT

5.2.

This
end

The]
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whil

Mes
the

of the building. Measurement in the in-use stage should take place with the help of assessmer

cycl
ope

NOT
and

The)

NOT

It maly be expressed as a ratio or asza\percentage of a community. It is generally applied to housing, and rq

cost
has

affordability in relation to thé ability of the population of the area to purchase or rent a dwelling or some

builg

NOT

matgrials, and for_monitoring the costs incurred throughout the life cycle. The technique can assist decisi

builg
acqu

NOT

E Climate change can cause phenomena that require specific efforts to address in building design.

10 Life cycle costs

indicator measures the costs of the building, including initial costs, operation, and maintenang
Lof-life costs, that have a potential impact on the affordability and value of the)building.

aspect of costs included in this part of ISO 21929 are the life-cycle cests and whole-life cost
e costs and short-term costs may be considered. Life-cycle costs®*may be in the interest of
e shorter term costs may be important for other actors, like tenants.

surement in the design phase is accomplished with the help.of an assessment, using life cycle
pasis of investment cost and the estimated costs related to:the operation, maintenance and re

e costing, on the basis of estimated cost related to thedmaintenance and refurbishment and ve
ration.

E1
their parts.

indicated area of protection is economic capital.

E2 Costs also affect affordability. Affordability measures the ability of a community to purchase or re

of housing, in terms of rent or\mortgage repayments, in relation to median household income in the area
a potential impact on social.equity and economic prosperity. Costs affect market value and rent and, t

ing.
E 3 Life-cycle\costing is a technique for estimating the cost of buildings, systems and/or building con

ing investment projects. Life-cycle costing is used to evaluate the costs of a building throughout its life cy
isition, development, operation, management, repair, disposal and decommissioning.

E4 When the evaluation is based on whole-life costs, additional consideration is given to a broade

flow

e costs and

s. Both life-
the owner,

costing, on
furbishment
t, using life
ified cost of

ISO 15686-5 establishes guidelines for performing life-cycle cost analyses of buildings and constfucted assets

nt a dwelling.
presents the
Affordability
hus, also the
space in the

ponents and
bn-making in
Cle, including

I set of cash

categories e g income stream

5.2.11 Maintainability

The indicator measures the quality of design, building and its structures and surfaces and the quality of
maintenance plan that has a potential impact on the maintainability in terms of the comfort of the users and in
the ability of the building to function.

NOTE 1

The environmental impacts and life-cycle costs of maintenance are assessed in relation to a

scenario and with use of life-cycle assessment and life-cycle costing.

Measurement (assessment) considers that different classes of maintainability are described.

© 1SO 2011 — All rights reserved
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Measurement (assessment) in the design phase should take place with the help of an expert assessment of
the design. Measurement in the in-use stage should take place with the help of an expert assessment and

interviews of the users of the building.

The indicated area of protection is economic capital.

NOTE 2

This indicator partly overlaps with the indicators GWP and ODP (see 5.2.1), amount of non-renewable

resources consumption (see 5.2.2), amount of fresh water consumption (see 5.2.3), amount of waste generation (see
5.2.4) and life cycle costs (see 5.2.10).

of the users
value/econo

f the building and the neighbourhood, while preserving the existing built environment and the related ‘cu
ic value of constructed assets, and also reducing the use of material and energy resources.

5.2.12 Safety

NOTE |
evident dandg
“levels” of s3
and fire safef

q

5.2121 S
Stability ag
potential im
the value of

The sub-ag
exceptional
as strong wj

Measuremsgq
Measuremsgq

the structur
and/or simu

h terms of structural stability, resistance to weather, fire safety, and safety in use, inadequate safety form
er towards users and occupants of the building and also towards the property/Th many cases, accep
fety considered and supplied in a building are established through the adoption, ©f national or local bui
y regulations (codes).

tructural stability

pact on the safety for the users and occupants of the building and also on the ability to mair
the property.

pect of safety included in this part of ISO21929 is the resistance to loadings considg
loadings arising from earthquake, explosion.and exceptional loading from weather conditions s
nd, heavy rains, snow and flooding, when felevant.

nt (assessment) requires that considered levels in different classes be described.
nt in the design phase is accomplished with the help of expert assessment and/or simulatio

al design. Measurement inthe‘in-use stage is accomplished with the help of expert assessn
lation of the building model.

The indicatg¢d area of protection(is health and well-being.

5.212.2 H

Fire safety
on the safe
property, in

ire safety

bxpresses the ability of the building to provide safe and resistant shelter that has a potential im
ty for the“users and occupants of the building and also on the ability to maintain the value of
termsYof fire safety.

s an
able
ding

binst loading expresses the ability of the building to provide safe and resistant shelter that has a

tain
ring

uch

n of
hent

bact
the

The sub-aspect of safety included in this part of ISO 21929 is the resistance o fire Toadings and provisions for
early warning and means of escape, considering different fire scenarios, when relevant.

Measurement (assessment) requires that considered levels in different classes be described.
Measurement in the design phase is accomplished with the help of expert assessment and/or simulation of
the fire safety design. Measurement in the in-use stage is accomplished with the help of expert assessment

and/or simulation of the building model and different fire scenarios.

The indicated area of protection is health and well-being.
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Safety in use expresses the ability of the building to provide a safe useable environment that has a potential

impact on the safety for the users and occupants of the building.

The sub-aspect of safety included in this part of ISO 21929 is the usability of the building while
potential risk of tripping, falling and other types of accidents.

Measurement (assessment) requires that required levels in different classes be described.

Measurement in the design phase is accomplished with the help of expert assessment and/or s

limiting the

imulation of

nent and/or

ability of a

the |[design. Measurement in the in-use stage is accomplished with the help of expert assessr
simylation of the building model.

Thelindicated area of protection is health and well-being.

5.2.13 Serviceability

Seryiceability expresses the fitness for purpose of the building that has a potential impact on thq
building to fulfil the user requirements, from the functionality point of view.

Seryiceability, as it is referred to in this part of ISO 21929, is limited-to space design and info
communication technological services of the building in relation tothé.intended use and user requi
NOTE 1 Other aspects are dealt with under other indicators.

Measurement (assessment) in the design phase is accofplished by comparing the user-specifig
performance requirements (demand profiles) with the“serviceability of the design and/or technig
(supply profiles).

Measurement in the in-use stage is accomplished with the help of expert assessment and postf
evaluation considering the required levels, of functionality that are being compared to the availak
seryiceability.

NOTE 2 ISO 15686-10 establishes when to specify or verify functional performance requirements during th
of bdildings.

Thelindicated area of protection is economic prosperity.

NOTE 3  User satisfaction depends on usability and serviceability. The better the building corresp
requirements of the owaer and the requirements of the users and the better the future requirements have be
foreseen, the longer ‘the building can be used without the requirement for changes and, thus, any red
demplition and/or;reconstruction.

NOTE 4 Reduction in energy consumption, GHG emissions and costs can be sought with the help of ef
use.|In ofder to maintain and improve the quality of buildings as places to work and live, the focus can be dirg
to d¢cfeasing environmental impact but also to improving the usability and serviceability of buildings.

mation and
ements.

d functional
al solutions

-occupancy
le levels of

e service life

onds to the

BN able to be
uirement for

ective space
cted not only

NOTE 5
satisfaction and productivity of the occupants.

NOTE 6
spontaneous interaction, possibilities for meeting and spaces for break.
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5.2.14 Aesthetic quality
The indicator measures the aesthetic quality of the building with help of the following criteria:
— integration and harmony of the building with the surroundings;

— impact of a new building or renovation of an existing building on the cultural value of a site (curtilage),
neighbourhood, local heritage and built environment;

— consideration during the planning and design phases of the requirements of various interested parties for
aesthetic quality

The indicatpr is a qualitative indicator. The assessment in the design phase and the in-use stage should be
executed and established as objectively as possible. The size, importance and architecturalfand sgcial
relevance qf the building or the development should be taken into account when defining thexassessment
procedure pnd complexity. In some cases, being in accordance with local building and“urban planping
regulations [is sufficient. In other cases, processes such as expert assessment, architectdral’competitions or
stakeholdenf commissions can be required.

This impact| shall be evaluated in order to protect and add to the existing architectural-and cultural value of the
surrounding area.

The indicat¢d area of protection is cultural heritage.

NOTE 1 esthetic quality is relevant to the attractiveness of a site (curtilage), municipality or city and can contribuge to
the well-being and quality of life of people who live, work or visit there. €reating and maintaining aesthetic quality| can
contribute to|well-being and quality of life of communities, can help to mitigate the impacts of cultural globalization and can
become an ifcentive for sustainable economic development.

NOTE 2 onstruction activities and creating and preservings aesthetic quality can be in conflict if they are| not
considered tpgether at the initial planning phase of developments.

NOTE 3 he cultural value and local heritage concépts are different from the architectural quality. The cultural alue
and local heritage usually comes from the presence.ef historical buildings or sites and have an intrinsic historical or
cultural impgrtance, while architectural quality of a_building(s) results from a mix of several evaluation criteria inclyding
aesthetic quality, functionality, serviceability,q technical features, etc. The architectural quality of the existing |built
environment|can be preserved, while providing for the creation of today's architectural quality to constitute the cultural
heritage of tdmorrow.

6 Development and use of a system of sustainability indicators

6.1 General

This part gf 1SQ.27929 provides guidance and rules for establishing individual, as well as a set(s] of,
indicators, that‘are used either separately or together to indicate various aspects of buildings that contribufe to
sustainabilify‘and sustainable development.

Focussing on one particular indicator or only a few indicators can be helpful for users to define objectives or
monitor progress towards certain goals or objectives in a non-structured way. However, it is not intended by
this part of ISO 21929 to use any such individual or group of indicators as a basis to assess the contribution of
a building to sustainability or sustainable development.

When the contribution of a building to sustainability and sustainable development is expressed with the help of
relevant indicators, a system of indicators, which includes the core set of indicators as a minimum, shall be
used in any such assessment.

When making claims about the conformance of an assessment method with this part of ISO 21929, the
assessment method shall, as a minimum, include the core set of indicators described in this part of ISO 21929.
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The use of a system of indicators helps to implement a number of the general principles described in

ISO

15392. This is reflected in the application of the core set of indicators, as follows.

Consideration throughout the building's life cycle of the different aspects related to the
indicators provides an instrument for “long-term consideration” by the different users (owners,

core set of
developers,

designers, contractors, administrative bodies) for “continual improvement” and monitoring, while

“involving interested parties”.

Consideration of all the different individual indicators within the core set of indicators embodies the

principle of a “holistic approach”.

— |Consideration of a number of the different individual indicators within the core set of indicajors reflects
expression of social, economic and environmental responsibility involving “global thinking with local
action”.

— |Consideration and compliance with the guidelines and requirements described.in)this clause regarding
the core set of indicators ensures the “transparency” of the process.

— |Consideration of a number of different individual indicators within the/core set of indicatorg related to
access and accessibility shows concern as it relates to improved “equity?;

6.2| Rules for establishing a system of indicators

Establishing a system of indicators consists of

a) |choosing relevant indicators;

b) |developing and/or finding suitable methods and information to measure or assess the values pf individual
indicators.

Thel choice of relevant indicators depends on the requirements of interested parties, decision-malking bodies,

the puilding and its (local) context and the availability of information.

Thel other step is to develop and describe measurement methods and gather information and use fhe relevant

methods in order to assign values to the selected indicators.

Thelfollowing general requirements shall apply when establishing a system of indicators for buildings.

— | The system of indieators shall contain indicators that are representative of the aspects of RQuilding that
impact on one or-more of the areas of protection.

— | The process-of selection, development and application of indicators and the qualitative, quantitative or
descriptive)methods of assessing individual indicators shall be capable of being transparently reported.

— | Thé. selection of indicators that are not defined as core indicators in this part of ISO 219R9 shall be
motivated by, and explained with reference to, both the local and global context, as appropriatg.

NOTE When establishing a system of indicators for use in a single country, the building and construction of which is

regulated by common building regulations, it can be that some indicators (such as safety and accessibility) are adequately
covered by existing building regulations, considering the general view points of sustainability and sustainable development.

6.3 Usability of sustainability indicators

In order to be usable, an indicator shall be accompanied by an explanation that describes how to assign the
value of the indicator. Indicators also should have a source of information that provides the basis on which the
value of an indicator is calculated.
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With indicators being used to simplify and communicate complex information, they are useful for

NOTE 1

assessment (for example, against stated target values);
diagnosis (for example, to point out affecting factors);
comparison (of alternative buildings);

monitoring [for example, the change (of impacts) over time].

he usefulness of indicators can be increased by creating a benchmark against which the value of an indi

ator

can be comp

NOTE2 |

evaluati

=

prd
de

the

ared.

htended uses of a system of indicators for assessing overall sustainability can include
bn of options for

curement of a building,
5ign and construction of a new building,

analysis of the performance of an existing building,

im

Weighting ¢
the choice

relates to s
transparent

NOTE3 1

of results.

Sustainabili
indicators s

6.4 Userns of indicators

The applica
applicable |
application.
the stakehg

designing for retrofit and refurbishment during the operating stage,
thg deconstruction and disposal at the end of the operating stage;

use as the basis for benchmarking;

commuipication to third parties.

roving operation of an existing building,

f indicators and aggregating of results is sometimes applied in practice, either implicitly thrg
bf indicators or explicitly through the application of weights. As the aggregation of results typi
Libjective value choices, and as there are~no commonly agreed methods for weighting, clear
documentation should be provided where weighting methods are applied.

ty indicators are often Used for the comparison of design options or buildings. The user
hall always ensure that the basis of comparison is consistent, appropriate and adequately defin

tion of indicators varies according to users, the related requirements of those users, and
fe-cyclestage/phase. Developers of indicators should be aware of the context of their inten
The ‘context relates to the field of application (assessment, diagnosis, comparison, monitor
Iders' scope, the decision-maker's scope, the phase(s)/stage(s) of the life cycle of the object

ugh
cally
and

his part of ISO 21929 does not otherwise address subjects related to weighting of indicators or aggregation

of
d.

5

e

the
ded

ng),
and

the availabi

NOTE

if‘\ll of information

use the different indicators.

Develo

pers and owners of buildings

The role of interested parties varies from one country to another, which can affect how these different parties

Indicators help developers and owners of buildings to state sustainability-related requirements and
objectives. Indicators and related methods help to show the conformity of the design or the construction
with stated requirements. Owners or asset managers also apply indicators in marketing plans to show the
contribution of the building to sustainability and sustainable development.
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