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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
non-governmental, in liaison with ISO_ also take part in the wark SO collaborates closely with the
International [Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International|Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

The main tagk of technical committees is to prepare International Standards. Draft International Stan@ards
adopted by fthe technical committees are circulated to the member bodies for voting. ‘Publication gs an
International [Standard requires approval by at least 75 % of the member bodies casting-a vote.

Attention is qrawn to the possibility that some of the elements of this document may be the subject of gatent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 11863 Wwas prepared by Technical Committee ISO/TC 59, Buildings and civil engineering works,
Subcommittge SC 3, Functional/user requirements and performance in\building construction.
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Buildings and building-related facilities — Functional and user
requirements and performance — Tools for assessment and
comparison

1 3

This

build
ident
estal
actug

This
facilit

Scope

International Standard specifies how to determine functional performance reduirements

ngs and building-related facilities, and how to check the capability of buildings and facil
fied requirements (supply). It specifies how to determine the relative importance of each
lish thresholds for capability, and evaluate the significance of differences between what is
| capabilities.

International Standard is applicable to any size or scope of @sséts of buildings and bu
es, e.g. to a portfolio of assets at a single site or multiple sit€s,)to assets of a single small

to an

owngrs and managers to occupants, tenants, or other users orstakeholders. It is applicable to a
within the field of buildings and civil engineering works, including certain public works, equipment
It is garticularly useful for entities having control or occupancy of a portfolio of such assets.

2

The

refergnces, only the edition cited applies. For undated references, the latest edition of th

docu
ISO ¢

ISO
funct|

3

For the purposes of this document, the terms and definitions given in ISO 6707-1 and the followin

Terms and definitions

constituent system, sub-system, component or element thereof. It is applicable to a range

ormative references
following referenced documents arecindispensable for the application of this documen
ment (including any amendments) applies.
707-1, Building and civil engineering — Vocabulary — Part 1: General terms

5686-10, Buildings.and constructed assets — Service life planning — Part 10: Whe
onal performance

demand) for
ties to meet
requirement,
required and

Iding-related
building, and
bf roles, from
ny asset type
and materiel.

t. For dated
b referenced

h to assess

g apply.

3.1

aspe

ct

(functionality or serviceability) part or set of parts of the functionality (3.15) or serviceability (3.28) of an
asset (3.2), building or building-related facility (3.10)

NOTE An aspect usually encompasses multiple topics (3.33) of functionality or serviceability.

3.2

asset
(building or building-related facility) whole building or structure or unit of construction works, or a system or
component or part thereof

©I1SO
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3.3

behaviour in service
manner in which an asset (building or building related facility) (3.2) actually functions in its intended place and

use

3.4
calibrate

set the proper intervals between marks or levels (3.17) (3.18) (3.19) of a scale (3.26) (as a measuring

instrument)

3.5
calibration

act of markir]

marks or levels (3.17) (3.18) (3.19)

3.6
capability
measure of g

3.7

critical level
(of functiona
essential or ¢

3.8
demand
(of a facility)

3.9

g the scale (3.26) of a measuring instrument used to determine the proper separation bet

bility to perform and support a function (3.12)

ity) level (3.17) (3.18) (3.19) at which resources necessary for work-or other functions (3.1
ritical

requirement for functionality (3.15)

scale (3.26)
functional p|

demand scte

3.10
facility
physical sett

or use in determining the level of functionality (3.17) of a facility (3.10) on one topic (3.
rformance (3.13)

ng used to serve a specific purpose

facility can be part of a building, or a whole building, or more than one building, and can include r
such as roads and walkways), which, taken as a whole, serve a specific function.

e term encompasses’both the physical object(s) and its (their) use.

tributerof a facility (3.10) which indicates an aspect of its serviceability (3.28)

ween

) are

83) of

blated

NOTE 1 A
constructions
NOTE 2 TH
3.1

feature
element or a
3.12
function

purpose or activity of users (3.34) and other stakeholders (3.29) for which an asset (3.2) or a facility (3.10)
is designed, used, or required to be used

3.13

functional performance
(of a facility) performance (3.20) of a facility (3.10) to support required function(s) (3.12) under specified
use conditions

NOTE See also performance (of a facility) (3.20).

© 1S0O 2011 — All rights reserved
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3.14
functional performance requirement

type and level of functional performance (3.13) which is required by stakeholders of a facility (3.10),
building or other constructed asset (3.2), or of an assembly, component or product thereof, or of a movable

asset, for a specific activity or function (3.12)

3.15
functionality
suitability or usefulness for a specific purpose or activity

3.16

gap
differhnce between the level of functionality (3.17) (or other attribute) which is required and
serviceability (3.19) (capability) which is or will be provided

3.17
level|of functionality

number indicating the relative functionality (3.15) for a group of users (3.34) or other stakehold
one tppic (3.33) on a predetermined demand scale (3.9) from the level of the/least functionality
level jof the most functionality (3.15)

NOTE Level of functionality can be the consequence of several distinet functions (3.12) requ
combj|nation.

EXAMPLE Scale of integers from 0 to 9.

3.18

level|of performance

number indicating the relative performance (3.20) required or provided for one topic on a p
scald (3.26) ranging from the level of the \\least performance (3.20) to the level ¢
perfgrmance (3.20)

NOTEH Level of performance can be the(consequence of several distinct performances [behavioy
(3.3)]4 of which one can be functional performance (3.13), which act in combination.

~

EXAMPLE Scale of integers from.0to 9.

3.19
level|of serviceability
number indicating the relafive capability of a facility (3.10) for a group of users (3.34) or other

the level of

prs (3.29) for
(3.15) to the

red to act in

edetermined
f the most

rs in service

takeholders

(3.29)) for one topic (3:38) on a predetermined supply scale (3.31) from the level of the least serviceability
(3.28)) to the most serviceability (3.28)

NOT Level of serviceability can be the consequence of several physical features (3.11) acting in compination.
EXAMPLE Scale of integers from 0 to 9.

3.20

performance

(of a facility) behaviour in service (3.3) of a facility (3.10) for a specified use

NOTE The scope of this performance is of the facility (3.10) as a system, including its subsystems, components

and materials, and their interactions, such as those of an acoustical, hydro-thermal, or economic nature, and the relative

importance (3.25) of each performance requirement (3.21).

3.21
performance requirement
(of a facility) performance (3.20) demanded or expected of a facility (3.10) for a specified use

NOTE Adapted from ISO 6707-1:2004, definition 9.1.16.

© 1S0O 2011 — All rights reserved
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3.22
profile

(of a facility) list of the levels of functionality (3.17) required by stakeholders (3.29) for a facility (3.10), or

of the levels

3.23
rater

of serviceability (3.19) provided by a facility, with respect to various topics (3.33)

individual who conducts the rating (3.24) of a facility (3.10), or of the design of a facility, to determine its
profile (3.22) of serviceability (3.28)

3.24

rating
process of d
designed buf

3.25
relative imp
importance g

3.26

scale
single set of
according to

NOTE W,
functionality
as a multiple g

3.27
service life
period of tim

performance requirements (3.21)

NOTE Ad

3.28
serviceabilit
capability (3

product thergof, or of a movable-asset, to support the function(s) (3.12) for which it is designed, use

requiredto b

NOTE Ad

3.29
stakeholder
person or en

btermining the serviceability (3.28) of a constructed asset (3.2), or of an asset which has
not yet built

brtance
f any one topic (3.33) of functionality (3.15) for the operations or mission of.the users (3.3

statements, in which intervals between statements, from the most to the least, are calib
scalar rules

hen people are asked to select one of the statements in a scale as most closely describing the le
3.17) required, or as best describing the physical features present in a facility, the scale in effect fun
hoice questionnaire.

b after installation during which a facility (3.10) or its component parts meet(s) or exceed(

apted from ISO 6707-1:2004, definition 9:3.84.

y
.6) of a facility (3.10), building or other constructed asset (3.2), or of an assembly, compon

b used

apted from 1S©)6707-1:2004, definitions 9.1.11 (capability) and 9.3.05 (serviceability).

ity‘with an interest in, or concern about, a facility (3.10)

been

~

rated

el of
ctions

>) the

bnt or
d, or

NOTE

3.30
suitability

The interest can include a financial interest, and can be continuing or temporary, as of a visitor.

(of a facility) appropriateness for supporting the functions (3.12) or activities of users (3.34) or stakeholders

(3.29)

3.31

supply scale
scale (3.26) for use in determining the level of serviceability (3.19) of a facility on one topic (3.33) of
capability (3.6)

© 1S0O 2011 — All rights reserved
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3.32

threshold level

number indicating the level of functionality (3.17) which, if not provided, would significantly or completely
impair the ability of users (3.34) to carry out their intended activities or operations

3.33

topic

single attribute of a facility (3.10) for which level of functionality (3.17), level of serviceability (3.19),
threshold level (3.32) and relative importance (3.25) can be determined

3.34
user
orgarization, person, animal or object which uses, or is intended to use, a building or other constuction works

NOTH 1 Includes any person or entity who uses a facility (3.10), whether as occupant, visitor, member df the public, or
other stakeholder (3.29).

NOTE 2  Adapted from ISO 6707-1 2004, definition 8.1.

3.35
wholge life
periofd of time commencing with the process of definition of need, béfore a project is explicifly launched,
continuing through the process of acquisition and including theXend of life period, decommissioning,
decopstruction or disposal

NOTH 1 Whole life cycle includes all factors considered in wholelife costing.

NOTH 2  Life cycle is less inclusive. It is the period of time«from completion of construction or from a sg¢lected date to
the epd of life of the asset (3.2), including the end of life‘period, decommissioning, deconstruction or disposal, or to
termination of a period of analysis.

4 How to determine levels of functional performance requirements and levels of
serViceability

4.1 | Requirements for functional performance

The fequirement for each topic (or aspect) of functionality of an asset building or building-related facility shall
incorporate either one specific function or several specific functions which act in combination for that topic.
Each| such requiremenit-shall be expressed as a level of demand. The level of demand for each function shall
be identified using a‘demand scale.

Typiqally, the fevel of demand is a minimum level. If the level of demand is a maximum value, that shall be so
indicated, astan exception.

Each| demand scale shall contain a set of statements of functional performance requirements, ohe statement
for each Tevel from the lowest requirement to the highest requirement and one statement for ‘no requirement”
or “shall not have” (which shall be level 0).

Demand scales for any functional type (category) of building or building-related facility shall be written in
language (terms and concepts) which are familiar to the users of that functional type. The scales shall enable
any occupant, owner, manager, user, visitor or other stakeholder — without guidance or technical
assistance — to select a block of text from a demand scale that best describes what they need to be able to
do, see, feel, hear or experience while in or near a facility.

Demand scales shall use statements of requirements for functionality that will apply to many users of a

functional category of facilities. A demand scale shall not be used to comply with this International Standard if
a requirement in it is unique to a single stakeholder. This is because comparing requirement levels of different

© 1S0O 2011 — All rights reserved 5
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stakeholders is only possible when each set of levels of demand is determined using the same scales, which
are suitable for the same functional category.

If a suitable set of demand scales is not available, it shall be created.

Examples of the format for such scales are included in Annex B, and in References [1], [2], [3], [13], and [14]

in the Bibliog

raphy.

4.2 Serviceability

The serviceability for each topic of functionality shall be indicated by one feature or by a combination of

features whi
one supply {
combination

Each supply
lowest servic

Supply scale
to many faci
Standard if t
different buil
using the sar

If a suitable g

Supply scale
and concept
managing fa
offer indicatg
shall be ob|
serviceabilityf
specific level

Examples of
in the Bibliog

4.3 Numb

The demand
the serviceal

There is not
topic). Five
supply scale

h act in combination for that topic. The level of supply for each feature shall be indicated
cale. The level of supply for a topic shall be indicated by the level of supply for the featt
pf features

eability to the highest serviceability and one statement for “not present” (whichshall be level

s shall use, as indicators of serviceability, descriptions of features for serviceability that will
ities of a functional category. A supply scale shall not be used to comply with this Interna
he indicator in it is unique to a single unique asset. This is because comparing rating lev
jings or building-related facilities is only possible when each sét of levels has been detern
he scales, which are suitable for the same functional category;

et of supply scales is not available, it shall be created.

5) which can be understood by individuals who work in or are qualified in the field of provid
Cilities and related constructed assets, but who(@re not experts. The levels within each scalg
rs of what is likely to be physically present-in that functional category of facility. The indig
servable, easily noted without instrumentation, and suitable as a consistent indicat
, that is the capability of a facility tovmeet a given functional performance requirement
of demand.

the format for such scales aretincluded in Annex B, and in References [1], [2], [3], [13], an
raphy.

er of statements and of levels in a scale

and supply scales-are matched so that the statement in a supply scale at any level indicate
ility meets thé’performance requirement in the demand scale at that level.

a mandatory count of levels or statements in a pair of scales (demand and supply scales
btatenents is the recommended count of statements in a demand scale and in the mat
plus. a statement for level 0. If for a particular topic it is not possible to define five stater

using
re or

scale shall contain a set of statements of serviceability, one statement for each)level from the

0).

apply

fional

Bls of
nined

s for any functional type of building or building-related facility shall be written in language (ferms

ng or
shall
ators
br of
at a

i [14]

5 that

on a
ching
nents

which are si

nificantly different from each other, then it is recommended that the count be reduced to f

ur or

to three statements, or in exceptional and rare cases to two statements, one of which shall be at what would
be taken as the middle level if there were five statements.

It is recommended that each level be designated by a single-digit integer, from 9 to 1, plus 0. If another count
is used, for instance 5 to 1 plus 0, or 99 to 1 plus 0, or 9,99 to 1,00 plus 0O, then provide guidance on how to
compare such levels to scales in which the levels do conform to the recommendation. When there are five
statements plus zero, and the levels are expressed as single-digit integers; the recommended numbering of
statements in a scale is 1, 3, 5, 7 and 9, with 1 being the statement for least of that topic, and 9 being the
statement for most of that topic. This enables the in-between even levels to be used when the individual
choosing a level considers that the correct level is in between two statements. For some topics, it can be
helpful to also provide a statement at level 2.

© 1S0O 2011 — All rights reserved
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If five statements is the normal count, but less than five statements are used, then the statements shall be
numbered so as to represent what their positions would be if there were five statements. For instance, if there
are only three statements, then one shall be numbered 5 for typical, one shall be numbered 9 for most, and
one shall be numbered 1 for least.

4.4 Calibration and normalization of scales

In each of the supply scales, one of the statements, typically the middle supply statement, shall describe the
indicators of the feature which is actually most typically provided or installed in that region, country or locality,
for that topic. The demand statement at that typical level shall be the demand (requirement) statement which
would require that typical supply level of serviceability. Therefore, this demand statement is not automatically
what[is Typically required. Instead, it can actually be more or less demanding than what iS rhost typically
provifled or installed.

4.5 | Complex topics with multiple functions

For g complex topic, for which the functional performance requirement involves several functiong which act in
comblination to define that requirement, a separate demand scale shall be created for each fungtion, and the
scales shall then be grouped under one topic.

The demand level for a complex topic, involving several functions which(act in combination, shal| be taken as
the whole number (integer) closest to the arithmetic mean (average) of the demand levels fof the various
functlons. If the average is at the mid-point between two whale“numbers (e.g. x 0,5), the Ig¢vel shall be
repoited as the nearest odd whole number.

For @& complex topic, for which the serviceability is indiGated by a combination of features which act in
combyination for that topic, a separate supply scale shall*be created for each feature, and the scales shall then
be grpuped under one topic.

The gupply level for a complex topic, involving seyveral features which act in combination, shall beftaken as the
whol¢ number (integer) closest to the arithmetic mean (average) of the supply levels for the varipus features.
If the| average is at the mid-point between fwo whole numbers (e.g. x 0,5), the level shall be reported as the
neargst odd whole number.

4.6 |Relative importance ofrequirements

When people are setting (requirement levels for a topic, they shall be asked to indicate whether that

requirement is “exceptionally important”, “important”, or of “minor importance” compared to other topics being
considered.

For individual stakéholders or groups of stakeholders, at a specific time, requirements on sonje topics are
more| importantthan requirements on other topics. Setting more fine-grained distinctions of relative importance
is digcouraged,” because experience shows that asking for more than three possible responges leads to
resul{s which are not sufficiently replicable.

4.7 Threshold or critical level

When identifying a demand level on each demand scale, the respondent shall be given the opportunity to
indicate a critical level of functionality which, if not provided, would significantly or completely impair the ability
of users or other stakeholders to carry out their intended activities or operations or mission. This level can be
the same as, or can be quite different from, the level of demand. This level shall be designated as the
“threshold level”.

Typically, the threshold level is a minimum level of demand. If the threshold level is a maximum value, that
shall be so indicated, as an exception.

NOTE Threshold levels are often indicated for “exceptionally important” topics, and less frequently for “important”
topics or topics of “minor importance”.

© 1S0O 2011 — All rights reserved 7
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4.8 Main and variant requirement profiles

A functionality requirement profile is a list of the levels of functionality with respect to various topics req

uired

by stakeholders for a facility. Similarly, a serviceability rating profile is a list of the levels of serviceability with

respect to various topics provided by a facility.

The set of requirement levels corresponding to the majority of users or stakeholders shall be identified as the
main requirement profile. Within any building or building-related facility used by more than a few dozen

individuals, it is common for some users to have requirement levels on some of the topics which are

more

demanding than in the main requirement profile. The more demanding profile shall be identified as a variant
requirement profile. A main requirement profile can be augmented in specific zones as required by the variant

profiles for thesezones:

The functionality requirement profile of a group of stakeholders shall not be reported as the simple(ayerg
the main and variant profiles, but appropriately weighted averages may be used. This is because‘the 4
and variancq of the variant requirement profiles of an organization, or of the various serviceability profile
building or building-related facility, would be unknown if the profiles were simply averaged, or if o
consensus were recorded.

Typically, the base building is designed to accommodate the main demand-profile, and the v
requirement [profiles are accommodated during fit-out. In that way, if the zonexfor a particular require
profile is required to be expanded because more people have those needs; the building can accomm
them by mofifying its fit-out. For instance, the organization using a headquarters office building ho
several hundred workplaces can have one variant requirement profile‘for"the legal department, who
mostly in erlclosed offices with a high level of speech privacy, and\another for the facility manage
personnel who work mostly in open plan workstations for ease of‘Ccommunication. Accounting and h
relations pergonnel can often work in open plan but have a variantrequirement profile because they re
added secullity for personnel files and checks. Yet another, variant requirement profile might be fo
information technology personnel who require extra electricalsupply, complete freedom from interruptia
electricity fof their servers and testing equipment, and\'extra heat removal for their server rooms
marketing dgpartment can need some enclosed offices for developing confidential plans and proposals
convenient oh-floor holding rooms for sample point-of-sale displays being reviewed. In a courthouse, the
profile would likely be for areas where user occupants work and have contact with the public; amon
variant profilgs would be one for the courtrooms, with special acoustic, illumination and security requirem
one for the fjudges' office suites and circulation, and another for the prisoner holding areas and re
facilities. Tygically, the variant profiles would only differ from the main requirement profile, and from each
on a limited gount of topics, perhaps ten'topics and rarely as many as twenty.

4.9 Geneyric profiles of demand

If it is desirgd to consolidate’demand profiles of organizations conducting similar functions into a g4
demand profjle for that eategory of functions, the same set of scales shall be used to create those indi
demand proffles.

Organizations eonducting similar functions tend to have similar demand profiles. One catego
organizations which has been found to have similar demand profiles is that of corporate headquarters of

ge of
xtent
5 ina
hly a

Briant
ment
bdate
using
work
ment
iman
quire
r the
ns to
The
, and
main
g the
ents,
lated
other,

neric
idual

ry of
large

organizations i the private sector, which are far more simifar to one other than they are to the administ
offices of the same organizations, in the same geographic area. Some other categories of facilities with s
demand profiles include the following:

a) call centres;

b) offices for software development which typically have a lot of high technology and undergo rapid cha

ative
imilar

nge;

c) offices for control of high-technology systems such as pipelines or telecommunications, which have a lot

of high technology but have much slower rates of change;
d) offices with a special need for high security;

e) maintenance shops and service yards; and many others.

8 © IS0 2011 — All rights re;
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This permits the development of generic requirement profiles for a wide range of functional categories of users.
Organizations with access to such generic profiles are able to compare their own requirement profiles to the
generic profile(s), and perform a kind of benchmarking.

4.10 Calibration of scales

For each functional category of building or building-related facility, a calibration rule using terms and factors
adapted so as to be appropriate to its functions and features shall be used, and shall be identified in the set of
scales for that category. Such rules for calibration shall conform to the general guidance in Annex B. The
calibration rules for demand and supply for each functional category of building or building-related facilities
shall be matched.

4.11| Gap analysis — Comparing demand and supply
I which such
ics for which
jiven topic is

When conducting a gap analysis, the level of demand and the level of supply for eachtopic fo
levelg are known shall be compared. The significance of the result of this comparisen-on all top
both Jevels are known shall be determined. The default rule for finding that the difference for a
“signfficant” shall be as follows.

The topic is exceptionally important and the gap is two levels.

The topic has ordinary importance, and the gap is four levels.

The topic has minor importance, and the gap is six levels.

If ad
clear

Whe
a he

4.12

This
shall
shall

Thos
creat
are G

Fran

Regardless of the above, the gap is significant if.thé’level of serviceability is lower thar]
threshold level of demand, or is higher than a maximum threshold level of demand, or if
positive level of serviceability when the threshold'is level zero (shall not have or shall not pro

ifferent rule is used for determining significance of difference between demand and supp
y documented.

n single-number reporting is required for comparing the usefulness of facilities, or for prioriti

Ipful metric is often the total count of significant gaps.

Applicability in different cultures

Bpproach can be used in any culture, and for buildings constructed in any way of building, b
be appropriate for’that culture and way of building. Existing scales that have been creats
be confirmed,as.appropriate, or shall be adjusted and/or translated as necessary.

e differences can result in the need for differently worded scales. In some cases, it can be
e new._scales, even though some exist already. For instance, partition walls between room
onstructed differently in France than in North America, and office doors are more likely to

a minimum
there is any
ide).

y, it shall be

ving projects,

ut the scales
d elsewhere

necessary to
5 in an office
be closed in

e-than in North America, so practices and requirements for voice privacy are different in the

two cultures.

In consequence, when the paired scales for demand and supply which are American National Standards were
translated for use in France, the texts reflected different ways of using offices, and different ways of building in
France — but the French scales produced equivalent levels for functional performance requirements and for
ratings of serviceability. (See Reference [5] in the Bibliography.)

4.13 Consistency and replicability of responses

In large organizations, demand levels of functional performance requirements shall be consistent within a
range of plus or minus one level, if the work processes of selected user groups are in fact closely similar and if
the individuals setting requirement levels are first-line supervisors, that is, people close to the work being done
but with a managerial perspective. If this consistency is not found, then the reasons for absence of
consistency shall be provided with the findings. If levels of demand are determined by groups or group
interviews, the individuals who lead such groups shall be professionals in the fields of real estate, facility
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management, or human resource management, and shall have had at least two days of instruction and

practice in the role of informed facilitator and interviewer.

Similarly, the levels of capability assigned by different raters separately assessing the level of serviceability of
a facility shall be consistent, plus or minus one level, in more than 95 % of rated topics. If this level of
consistency is not achieved, then the reasons for the absence of such consistency shall be provided with the
findings. The individuals who assess levels of serviceability shall be professionals in the fields of real estate,
facility management, design or construction, and shall have had at least 2 days of instruction and practice in

the role of assessing capability, or know the properties well.

Because an average IeveI of functional performance requwements is used for topics W|th several sp
functions (4.56% : ; 2
features (4.5), it is p033|ble that the d|fference between Ievel of requirements and IeveI of serV|ceab|I|t
actually be ophly one tenth or a few tenths of a level, even though it will be reported as the difference, bet
whole-numbeér integers. Therefore, since the target for consistency of rating levels is plus or minus lone le
more than 9% % of rated topics, an exact match between levels set independently by differentiindividu
groups of individuals is not likely.

4.14 Appli¢ation during the whole life of a facility

ecific
wveral

can
ween
vel in
hls or

The rules and guidelines in this document shall apply throughout the whole life\of a facility, as required in

ISO 15686-1p.

4.15 Inclusion in the building information mode (BIM)

The building [information model (BIM) contains the database about’a building or other constructed assetf
about each groject to create or modify a constructed asset. ThelSO specification giving the platform and
for data formpt and exchange in a BIM is ISO/PAS 16739.

Release IFCPx3 includes a property set giving guidanee on how to store information about the functio
and serviceapility profiles, and gaps, in the BIM. The name and internet location of that property set is gi
Reference [4] in the Bibliography.

, and
rules

nality
en in
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Annex A
(informative)

Concepts of functionality and serviceability

How functionality and serviceability work together

A1

This
and

User
using
need

The ¢
provi

A1

The

requi
differ|
which
a lev
The s

For i
wher

Matched terms

hnnex discusses how the concepts of functionality (see 3.15) and serviceability (seg 328) w
ow these terms relate to other terms used in this International Standard and in other related

5 or other stakeholders usually document their requirements for functionality in a program o
5, functions and activities of the users and other stakeholders to be met'by a facility.

oncept of serviceability complements that of functionality. The sérviceability of a facility is itg

P Using the terms

lescription of what people require in order to be able to do what they want or need to do
red level of functionality (see 3.17) on a given toepic (see 3.33). Taken together, levels of fu
ent topics form a profile (see 3.22) of the requirements of the users and stakeholders. T
the place is suitable or useful in relation te.one of the topics describing the users' requirem
b| of serviceability (see 3.19) for that topic- Taken together they form a matching profile of s
uitability (see 3.30) of a facility is assessed when the two profiles are compared.

nstance, consider the place where an individual does office work in an accounting firm,

ork together,
standards.

[ brief written

vocabulary and technical terms that they understand. These documents summarize the purposes,

capability to

e that functionality, that is, how serviceable is it for supporting.those who have that requirement.

is called the
nctionality on
he extent to
ents is called
erviceability.

or the place

b a family eats dinner at home, or the place where a family doctor examines a patient. Eac

can lpe more or less suitable or.useful for what the respective individuals want to do. If the pl

suita
servi

ble or useful as is required,/then there is a gap between the level of functionality required a
ceability provided for.that use by the place.

Whe

etc.)

h such place
ce is not as
the level of

considering what-level (how much or how little) of a particular topic of functionality is requirgd to support
the upers (see 3.34).0f other stakeholders (see 3.29), one thinks of the several topics which together describe
their [needs. Forvinstance, the functionality required by users of an office is affected by topics such as
illumination, speech privacy, load capacity of floors (e.g. strong enough to support desks and ffile cabinets,
nd freedom from distracting sounds. How much of each such topic is needed by the uders, or other
stakgholders, is their level of functional performance requirement (see 3.14), such as enough illumination for
people 1o read very small print, or sufficient freedom from reflected glare to easily read a computgr screen.

As an example, to simplify stating how much and what kind of illumination is required, this International
Standard calls for users and other stakeholders to be able choose from a range of options, expressed in a
scale (see 3.26), from least to most. For instance, a level 9 might be the most of a topic that one might
reasonably require, and a level 1 might be the least.

©I1SO
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A.2 Usabi

lity and satisfaction

A.2.1 General

Two other concepts, “usability” and “satisfaction”, need to be explained to show how they relate to the terms
functionality (see 3.15), serviceability (see 3.28) and capability (see 3.6).

A.2.2 Usability

Usability has been defined in ISO in terms of certain products. A product of manufacture, made in quantities of

a

. For

identical pro
instance, 1S(

“extent {
efficienc

As explained

“by anal

“by anal
— “by anal
and mes

Usability as

quality of the
purpose of d
physical and

If buildings 3

™

9241-11:1998 defines the term “usability” as follows:

duecte ciich ac computaer tarminal chould meat the fiinetional reauireamente of itc 11car
prHGtST—SHor—aS Compute—terHaT—SHotht—h e et e—1uRGHO R qurememS—oHSHSEer

b which a product can be used by specified users to achieve specified goals with_effective
y and satisfaction in a specified context of use”.

in Annex D of ISO 9241-11:1998, usability of a product could be measured

ysis of the features of the product, required for a particular context of use”,

ysis of the process of interaction” with the product, and

ysing the effectiveness and efficiency which results from use©f the product in a particular cq
suring the satisfaction of the users of the product”.

lefined in Annex D of ISO 9241-11:1998 also depends’on software qualities which “contrib
work system in use. ... This broad approach has the advantage that it concentrates on th

organizational environment.”

re also considered as tools or aids tonusers, then the concept of usability also applies, th

unlike manufactured products, each building or building-related facility is unique at least in its physical log

and typically

in many other features (see 3.11) as’'well.

A.2.3 Satidfaction

Satisfaction

in a building.
surveys as [
Administratiq
comprehens
International
occupant sa
needed fixing

bf users has been an.indicator of serviceability, and of when to give priority to resolving prok
Many large corporations and government providers of facilities in many countries use satisfz
art of their facility_-management toolkit. For instance, for some years, the US General Ser
n (GSA), the)provider and facility manager of offices for the US government, conduc

Facility Management Association (see Reference [8] in the Bibliography) and set a target ley
isfaction. GSA found that occupant satisfaction was not actually telling it which buildings
, bécause of two intervening variables:

ness,

ntext

Ite to
b real

esign of a product — that it meets the needs of real users carrying out real tasks in a real technical,

ough
ation

lems
ction
vices
ed a

ve user satisfaction survey of all the offices it provided. It adapted the survey developed for the

el for
most

a)

providing facility management, rather than by the serviceability of the physical building;

b)

occupant satisfaction was dominated by the perceived responsiveness and helpfulness of the personnel

typically, respondents mistakenly thought that the facility administrators in their own units, to whom they

took their complaints, were the facility managers, rather than the GSA staff who actually managed their
buildings.

12
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Annex B
(informative)

Principle of calibration for scales

B.1 General guidance on the meaning of

B.2 General guidance on the meaning of

IevsTh—mmﬂeﬂenah&mquﬁmenﬁ——hvels—ma—sewweabﬂﬁrmﬂﬁg—scale

scale

9= | Most functionally demanding. 9= Indicators of the highest tevel of funpctional

capability likely to be found in facilities.

7 = | Clearly more than level 5, but not the most 7= Clearly more than level 5, but not the most
demanding. capable.

5= | Typical mid-range and normal functional 5= Typical mid-range facility in the inventory for
requirement. this functional category of facility, in the whole

country or region.

3 = | Least requirement of this occupant function, 3 = «~Clearly less than level 5, but apprdpriate for
program or service. some situations.

1= Least required, or functionally demanding, or 1= Lowest level of functional capability likely to
can be a temporary requirement, or minimal,6f be found.
not accepted in a permanent facility, or
appropriate because minimal.

0= | Never acceptable, “shall not have” or not 0= Not present or “does not have” or pot
required or not applicable. applicable.

Reasgon if a level is not provided; Reason if a level is not provided:

[ Dgcision postponed [ Lacking information [ Decision postponed [J Lacking information

U Intdepth study reguired U In-depth evaluation required

Relative importance:

U1 Exceptionally important [ Important

| M|nor importance

Minimum allowable level (threshold) or level of

criticality (if any) =

9876543210

Maximum allowable level (threshold) or level of

criticality (if any) =

9876543210
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Annex C
(informative)

Example of scales

C.1 Intent of the figures

Figure C.1 sl|10ws an example of demand scales; Figure C.2 shows the supply scales for a single topicxlh this

example, theg
application i
appropriate t

D the culture and ways of building for that country and region.

C.2 Demand scales

Each deman
performance

C.3 Supp

Each supply

y scales

scale is used in determining the level of serviceability. of a facility on one topic of capability.

precise wording is of minor importance, because it is informative only. This exampleis frdm an
h North America, but in France the scale on this topic has different wording, which is [more

d scale is for use in determining the level of functionality of a facility on one topic of funcfional

14
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DEMAND (FUNCTION) SCALES Office
Group and Individual Effectiveness Image to Public and Occupants
Topic 6. Identity Outside Building

Subject Matter.

Note.

After completing the options below, calculate the level of demand for this whole topic:
Level=09 ©O8 O7 O6 O5 04 O3 0©O2 ©O1 OO

From the options below, please select the level that best describes the REQUIREMENT.
ard-Seale—6-1+—Publie-Expostre

Operations require maximum exposure to the public.

|w)
o
3

Operations require above average exposure to the public.

Operations require average exposure to the public.

Operations do not require much exposure to the public.

Operations require that the office is obscure to the public, e.g. for sectrity reasons.

S =~ N WO N ®© ©
(OHOHONONONONONONG)

O No requirement.
Seleg¢t Relative Importance level of this scale = O Extremely Important O Important O Minor |[mportance
Selegt Threshold level: O Minimum (or O Maximum) O None Level=09 O8 O7 O503 O1

Dempnd Scale 6.2. Ease of Locating and Identifying Building

The address, building, and signage shall be very easy for pedestrians or motorists to find and recogfize, even for
those unfamiliar with the locality.

The address, building, and signage shall\be easy to find and recognize, even for those unfamiliar with the locality.

The address, building, and signage shall be easy to find and recognize, even for those familiar with the locality.

Most visitors are regulars.\Corporate image is not a high priority.

The building is requiréd to be obscure for security reasons.

S =~ N Wh OO N ® ©
(OHOONONONONONONNG)

O No requirement,
Seleg¢t Relative Importance level of this scale = O Extremely Important O Important O Minor [mportance
Selegt Threshald level: O Minimum (or O Maximum) O None Level=09 O8 O7 O5 03 O1
OR YelecttOTHER (unable to choose scale level for one or more scales): O Lack information
O Pdstpone-desision O—Referquestionte-someone-else ed

Relative Importance level of this whole topic = O Extremely Important O Important O Minor Importance

Select Threshold level for this whole topic

O Minimum (or O Maximum) O None Level =09 O8 O7 O5 O3 O1

Figure C.1 — Example of a pair of demand scales
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SUPPLY (FEATURE) SCALES Office
Group and Individual Effectiveness: Image to Public and Occupants
Topic 6. Identity Outside Building

Subject Matter.

Note.

After completing the options below, calculate the level of supply for this whole topic:
Level=09 0©O8 O7 O6 O5 04 O3 02 01 OO

From the options below, please select the level that best describes WHAT IS PROVIDED.

Supply Scale 6.1. Identity of Building

O The building is a well known landmark. The building and entrance are clearly visible and recognizable.

The building and building entry are clearly visible to passing motorists and pedestrians, and are recognizable.

The buflding and building entry are visible to passing motorists. The building is identifiable, and not easijly confused wjith its
neighbqurs.

The bulding is obscured by other buildings from some directions, and from people approaching-along the street from one
direction. The building is very similar and hardly distinguishable from adjacent buildings.

N W R 1 O N ©
O O O 0O 0O 00O

The building is obscured by other buildings until viewed from directly in front, or the building is'not distinguishable from adjacent
buildings, e.g. facades are almost the same.

0 O Nota factor.

-

Select if scale Nlot Applicable: O Not applicable

Supply Scale 6.2. Corporate Identity

9 O The organization's identity is clearly recognizable, and readily visible fromnall directions. Direction signs are placed at main
transit dtops nearby.

8 O

7 0 The organization is well identified from all directions. Signage is-adequate, and clearly visible on every approach to passing
motorisfs and pedestrians.

6 O

5 O The ordanization is identified to a minimum level. Signage'is generally visible to passing motorists and pedestrians.

4 O

3 O The ordanization is not clearly identified. Signs are obscured from some directions or are in poor light.

2 O
There ig no evidence of the organization'ssidentity on the exterior of the building. Signs are obscured, e.g. by vehicles or other

1 O buildings. Signs are very poorly located’or hard to read, e.g. signs are too high on the building, too small, the lettering is tog

small of low in contrast, or signs are-in shadow.
0 O Nota f3ctor.

Select if scale Not Applicable: Q-NA

Supply Scale 6.3. Quality of External Signs

9 The building has specialcustom signage, e.g. stand-alone elements, special lighting, and full information. All signs are in ag-new
conditign.

8 O

7 0O Building signage is appropriate and typical, e.g. street address, building name, principal occupant group(s). Signs have no
visible qeterioration.

6 O

5 O Building signage is appropriate and typical, e.g. street address, building name and, if appropriate, principal occupant group(s).
Signs have no damage or major deterioration.

4 O

3 O Signage is minimal or impaired, e.g. minimal information, weathered surfaces, partly damaged.

2 O

1 O Signage is minimal or badly damaged, with incomplete information, e.g. no street number or building name.

0 O Not a factor.

Select if scale Not Applicable: O NA

OR Select OTHER (unable to choose scale level for one or more scales): O Lack information

O Postpone decision O Refer question to someone else O In-depth evaluation required

Figure C.2 — Example of three supply scales
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Annex D
(informative)

Comparison and matching of profiles

D.1 Types of comparison

D.1.1 Comparing profiles

This |nternational Standard sets out to normalize tools for assessing and comparing fungtionhal pgrformance of
buildings and constructed assets. This annex gives guidance and examples of comparing demang and supply,
that i, required levels of functionality and supplied levels of serviceability. These comparisons ar¢ most useful
when made between profiles of functionality and serviceability, rather than just on ene or two indiyidual topics.

D.1.2 Four common types of comparison

D.1.2.1 General

Unlegs otherwise directed, when a profile is reported, it may.be reported both as stand-along data and in
comparison with one or more relevant profiles. Demand levels*for a group of users or other stak¢holders may
be cpmpared to a specific requirement profile, or to .a.\generic requirement profile for the (isers of that
functjonal category of facility or to a generic rating profile for that type of facility, or to some gther relevant
faciliy. Types of comparisons include those given in.D:1.2.2 to D.1.2.5.

D.1.2.2 Demand compared to supply
Demand compared to supply, that is, the profile of what is required compared to the rating profjle of what is

currently occupied, or to what is proposed in a design, or to what is being considered as a pgssible future
category of

ofile of other

compared to
ality.

D.1.2.5 Supply compared to supply

Supply compared to supply, that is, the rating profile of a facility which exists, or which is proposed, compared
to the rating profile of other facilities in the locality or in the portfolio, or to a generic rating profile for that
category of facilities.

D.1.3 Typical practice in comparing profiles
The most common comparison of profiles is to compare what is required and what is provided or proposed.

Figure D.1 is an example of this. It shows part of the comparison between a demand profile and a supply
profile, and presents the gaps graphically.
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Another frequent comparison is to assess the gaps between the demand profile of a single occupant group
and the rating profiles of several facilities being considered for them to occupy. Figure D.2 is part of such a

comparison.

When a large organization has several regions or branches performing essentially the same functions, it can
be important to compare what each region or branch gives as its requirement profile. Differences between
those requirement profiles can be due to differences in climate or culture among the regions, or to differences
between how the branches are managed, or for other reasons that senior management would likely want to

understand.

Supply proﬂles may also be compared d|rectly For mstance the manager of a portfoho of buﬂdmgs can seek

shortfalls req
satisfaction,

D.2 Match

D.2.1 The

The best fif
performance

juiring correct|on and surpluses of serV|ceab|I|ty which can explain d|fferences in occ
pr indicate opportunities for cost reduction.

entify
pant

ing and appropriateness of fit
pest fit

is almost always a close fit between demand and supply profiles. Then, the functional
requirements are met and funds are not expended unnecessarily. The benefit for the users and

their organization is that their operations are supported appropriately, andthat this fact can be documentg¢d.

D.2.2 Graphic display of a comparison

D.2.21 Fo
Decision-ma
their organi
functionalitie
the issues of

specific colodrs to indicate goodness of fit.

D.2.2.2 Wi
One widely U
Dark grg
Green in

Red indi

Hely used convention for colouring comparison charts

rms of graphic display

ers need to understand whether the fit is good or not, and to judge the effects of a poor
ration. Because these decision-makers'-are often not knowledgeable about the sp

a poor fit. Over two decades of comparing profiles, a form of bar charts has been evolved,

sed convention is as-follows.
y indicates thatthe/facility is capable at that level.
dicates that\the required level of serviceability is provided or exceeded.

catesa-shortfall in serviceability.

fit on
ecific

5 needed or provided by a building, a clear graphic display is often the best way to communicate

using

White “Ti

” on-black indicates a threshold level was - met
H-oac—Haicat <A HOHC—18 Ve AESRet-

D.2.2.3 Ne

White “T” on red indicates that serviceability is below the minimum threshold.

wer, more complex convention for colouring comparison charts

Another convention, giving more information but adding to the complexity of a diagram, is as follows.

Blue ind

18

Dark grey indicates that the facility is capable at that level.

Green indicates that the required level of serviceability is provided.

icates that the required level of serviceability is exceeded.
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