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INTRODUCTION

STANDARD OF

MEASUREMENT
VS

MEASUREMENT
STANDARD

Construction measurement (management) standards refer to the way
construction costs are calculated, classified, analysed and presented.

What is included in the ‘construction cost’ and what is not?

Not about the units or quantities of measurement or SMM but instead
the ‘line items’ in the calculation of construction cost
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INTRODUCT'ON Since publication of the first edition in July 2017, the International

Construction Measurement Standard (ICMS) has evolved

ICMS ) . : :
e Global Consistency in Presenting Construction International
Costs Construction Measurement ==
e 1st edition, July 2017 Standards

INTERNATIONAL
CONSTRUCTION
MEASUREMENT
STANDARDS

e Global Consistency in Presenting Construction and
Other Life Cycle Costs

e 2nd edition, September 2019

INTERNATIONAL  Ha )
COST
MANAGEMENT
STANDARD

* Global Consistency in Presenting Construction
Life Cycle Costs and Carbon Emissions

* 3rd edition, November 2021

all further references to ICMS in this presentation refer to the third edition (ICMS 3).
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Ch al | en g es Of ICMS is a reporting system: it does not purport to

describe how costs or carbon emissions should be
mu Itl p I e calculated, since methods of calculation vary from country
to country, although reference is made to other publications

Stan d ar d S where this information may be obtained. It does, however,
require the method of calculation to be stated,

so that at least local comparisons should be possible

O global inconsistency- ThlS |eads to

O Lack of transparency
* Inevitable Scope creep/variables

Q Inability to accurately compare » Over/Under-investment in
project construction costs construction projects

al <k « Time and cost overruns
nvestment ris  What's In vs What's out
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The Need

e interest in property, construction and infrastructure is increasingly global ] These
reinforced
e There is a real need for international consistency in the interpretation of the the need for

classification of construction

a common,

* local and regional practices have had challenges in global comparison, leading to M
confusion, uncertainty and lack of confidence from investors & key stakeholders. ConSIStent

and
* The worldwide goal to avoid the worst impacts of climate change by achieving net

zero carbon integrated

reporting
* The potential tensions between life cycle costs and carbon emissions demand an
understanding of their relationship, ] fram €wWo I"k.

\ PROJECTS ACADEMY- TRAINING AND CONSULTANTS 8



The aims and objectives of ICMS:

INTERNATIONAL
COsT
MANAGEMENT
STANDARD
|) to agree what is included and excluded from construction costs

at both a project level and a national reporting level Classif
2) to create a framework for a standard system of costing for building Y

and civil engineering projects, which will allow cost comparisons to be Deﬁne,

made on a like-for-like basis between countries M r
3) construction costs can be consistently and transparently €asure,

benchmarked Record,

4) the causes of costs differences between projects can be identified An alys e

5) properly informed decisions on the design and location of ’
construction projects can be made Present and

6) data can be used with confidence for construction project Compare.

financing and investment, programme and project decision-making and
related purposes.

\ PROJECTS ACADEMY- TRAINING AND CONSULTANTS H




MANAGEMENT
STANDARD

WHO WILL BENEFIT FROM ICMS? ICMS

* Everybody who is involved in construction
projects, whether directly or indirectly, will gain.

* Construction project managers and investors
stand to gain significantly.

* Financial institutions will have a standardized
framework for assessing project financing
requirements..

* The public will benefit from improved, judicious
appraisals of public projects.

|
iy
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Research from the World Economic Forum has shown that improvements INTERNATIONAL
in the design and construction process can be achieved by using O CEMENT

international standards like ICMS to gain comparable and consistent data. STANDARD

* |t provides a common  provided a single

CONTEXT

* ICMS provides a high- e consistent practice in

level structure and
format for classifying,
defining, measuring,
recording, analysing
and presenting life
cycle costs and carbon
emissions associated
with construction
projects and
constructed assets.

reporting framework
for life cycle costs and
carbon emissions, and
allows their
interrelationship to be
explored to improve
environmental
sustainability

methodology for
reporting, grouping and
classifying construction
project costs.

presenting
construction costs
globally will bring
significant benefits to
construction cost
management

ICMS explained; published by RICS, is a practical resource that will equip quantity surveyors and cost consultants to deliver

cost estimates and financial reports in line with ICMS 3. It also sets out the purpose, context and philosophy of ICMS.

PROJECTS ACADEMY- TRAINING AND CONSULTANTS
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SCOPE - wHAT’S IN & WHAT’S OUT

It is important to understand the scope of ICMS: what it covers
and what it does not cover.

buildings and civil engineering works, but not, presently, the

(although factories and their production equipment can be
reported as buildings). Thus it does not cover:

* the costs or carbon emissions associated with
change of use prior to acquisition

It also covers the life cycle costs and carbon emissions arising throughout
the life of a construction project, from inception to end of life, » what is referred to in BS 15686-5 as ‘externalities’

such as sequestration or

* carbon credits such as energy exported during
operation which are considered to sit outside the

but not Whole Life Costs and Whole Life Carbon Emissions. boundaries of the project.

ISO 15686-5:2017 Buildings and constructed assets — Service

é life planning — Part 5: Life-cycle costing
PROJECTS ACADEMY- TRAINING AND CONSULTANTS I3




CONTENT

Structure, framework, hierarchical
levels, attributes and values

w
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DOCUMENT STRUCTURE 67/61= 128

Part 1 Context - pgs 8-12

Part 3 Project Attributes and Values — pg 30-64
Part 4 Definitions — pgs 65-74

» Appendix A — Acquisition Sub-Groups
* Appendix B — Construction | Renewal |
Maintenance Sub-Groups: Buildings

* Appendix C — Construction | Renewal |
Maintenance Sub-Groups: Civil Engineering
Works

* Appendix D — Operation Sub-Groups

Appendices- pgs 75-135

I)e how ICMS is to be used G I * Appendix E — End of Life Sub-Groups

2)+ the level of detail to include enera * Appendix F — Process Flow Charts
when presenting costs and carbon N * Appendix G — Cost Reporting Templates
emissions Otes * Appendix H — Carbon Emission Reporting

Templates
* Appendix | — ICMS Coding Structure

* Appendix ] — Interface with International
Property Measurement Standards (IPMS)

* Appendix K — Revision Notes for ICMS, third
edition

» Appendix L — Bibliography

Guidance 3)* the method of dealing with
is given

Projects comprising different Sub-
Projects and

on: 4)+ the approach for ensuring that
like is compared with like,
especially considering different
currencies, sources of carbon
emissions and timeframes.

12
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ICMS Framework

The broad context of the ICMS general framework is provided in two main sections viz;

Thus, the reporting
The relationship between ICMS, Life Cycle Costs (LCC) and Whole Life Costs (WLC) — ICMS 3 structures for costs

scope is coloured & shaded parts ONLY and carbon

emissions are
Wholzev\l;fg)Costs Whole Life Carbon identical.
Emissions (WLCE)
b { Income J Externalities}

R 0 M

Non-Construction
Costs Non-Construction

Carbon Emissions Income Externalities

=
~+++

ICMS is consistent with ISO 15686-5:2017 Buildings and constructed assets — Service life planning

- - — -— e - — —-— — N o - — — — -
- — o - _— . e . . - — — -— s - -

ICMS 2nd edition (Construction and Other Life Cycle Costs

é PROJECTS ACADEMY- TRAINING AND CONSULTANTS — Part 5: Life-cycle costing. 13



ICMS Framework

The international standard, BS/ ISO 15686-5 The diagram below illustrates the difference

Buildings & Constructed Assets, set between WLC and LCC (adapted
out clear definitions for the two terms from BS 1SO 15686-5)

Broadly, life cycle costs are
those associated directly with
constructing and operating the

bu I Id I ng ’ Man Encgru-:ﬁnn Income Externalities
while whole life costs include | |
other costs such as

Construction Maintenance Operation Ocoupancy End of Life

land, income from the building and
support costs associated with the
activity within the building.

|
I

\ PROJECTS ACADEMY- TRAINING AND CONSULTANTS Source: BS/ ISO 15686-5 Buildings & Constructed Assets: Service Life Planning: Life Cycle Costing I7



ICMS Framework

Hierarchical Levels It consists of four Hierarchical Levels
ICMS Hierarch :
y levels with Level | The hierarchical links between the four levels of the
through Level 3 ICMS taxonomy, from the highest to the lowest

level of detail.

being mandatory
ICMS Hierarchy

while Level 4 is
discretionary.

Level 4: Sub-
Groups

Level 2:
Categories

Level |: Projects
or Sub-Projects

Level 3: Groups

PROJECTS ACADEMY- TRAINING AND CONSULTANTS IB
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ICMS Framework The taxonomy

Lewel <2: Sub-—-—«<Troups

Lewel 1: Projects or
(Discretiomaryr)

Sub-Projects

Level 2: Categories I Lewvel S: <GGroups I

Carcuaf> II II I. I Sub-<COroups

Comnstruction Costs ¥
amdsor Carbom
Ermissicorns Sroup Sub - CGroup

(e amnd/ or < E)

Renmnaewwvwal Costs r
andsor Carlbom
Ermissicorns Sroeuap I:l:l—l Sub-—Sroup
(R amd or RE)
OO peraticon Costs - y I I
— andsor Carbon
Ermissions —roup = Sulb-—CGroup
(coc and or <O E
Aaimntenanace Costs e |Jl
andsSor Carbom Coracus
Ermissiomn=s = |
(1< amnd or - E

Ermncd of Life Costs —f
and/o_r qarbon Sroup
Ermissiomns
(EC anmnds o EE)

Sub-—Carou

= =2 © &2 B =

po
b
e

]

LT

= Sub-Croup
Prowisiom Ffor
Further Proaoject
T wpe=s
PROJECTS ACADEMY- TRAINING AND CONSULTANTS Source: BS/ ISO 15686-5 Buildings & Constructed Assets: Service Life Planning: Life Cycle Costing IH




ICMS Framework

Hierarchical Levels- Projects and Sub-P

01Buildings

02Roads and runways
03 Railways

04Bridges

05Tunnels

06 Wastewater treatment works

07 Water treatment works 17. Ports
08Pipelines
09Wells and boreholes

10Power-generating plants

rojects (Level 1) ICMS classifies
Projects according to
11Chemical plants their essence and
12 Refineries principal purpose.
13 Dams and reservoirs The Projects shown

in the framework are
not exhaustive and
will be further
developed in future
editions of ICMS

14 Mines and quarries
15 Offshore structures

16 Near shore works

17Ports

18 Waterway works It is also possible to
use a combination of
Sub-Projects within a
Project to report a
collection of Projects

19Land formation and reclamation

When a Project is too large or complex to be described by a single set of under the names of
Project Attributes and Values, it is to be subdivided into Sub-Projects ‘programme’ or

2: Framework for classification

PROJECTS ACADEMY- TRAINING AND CONSULTANTS

{ H ?
ISO 12006-2:2015, Building construction — Organization of information about construction works — Part pO rthI 10°.

Codes
need be
used only
when

considered
desirable,
for
example, in
databases

20



ICMS Framework

Hierarchical Levels - Categories (Level 2)

They are mandatory and
standardised for all Projects to
enable high-level comparison
between different Projects and
Sub-Projects.

Categories (Level 2) RC,OC,MCand EC
Groups (Level 3)

Accepted alternative terms are

2. Construction Costs (CC) c X o N ] separated with a vertical slash ( | ).
3. Renewal Costs (RC) 2. i 4. 5 &

4. Dperatlm cm (Dc, E“?;]ﬂv::;m E&sl::;:?;?mr CMBI:T‘D:CTM;FDF CU::.IP':EC{;:T:JM f::*}:::j%l;?:;

5. Maintenance Costs (MC) Coton Esstons || carber Bsons | Csbon ftsions | - Cartn B o |

6. End of Life Costs (EC) I I I — I Different levels of Codes are to be

linked together with a full point ( .)
in between

e acquisition costs | carbon emissions (AC | AE)
e construction costs | carbon emissions (CC | CE)

e renewal costs | carbon emissions (RC | RE) Life Cycle Cost (CC plus NPV of RC, OC, MC, and EC)

e operation costs | carbon emissions (OC | OE) Life Cycle Emissions (CE+RE+OE+ME+EE)
e maintenance costs | carbon emissions (MC | ME) and

e end of life costs | carbon emissions (EC | EE).

% PROJECTS ACADEMY- TRAINING AND CONSULTANTS Source: BS/ ISO 15686-5 Buildings & Constructed Assets: Service Life Planning: Life Cycle Costing 2'
.



ICMS Framework

Hierarchical Levels —

Groups (Level 3)

\ PROJECTS ACADEMY- TRAINING AND CONSULTANTS

Mote: Costs are reported for all cells at level 3; Carbon Emissions are reported at level 3 only for
the cells coloured green.

01. Site acquisition

02. Administration,
finance, legal and
marketing expenses

01. Demolition,
site preparation and
formation

02. Substructure

03, Structure

04. Architectural
works | non-structural
works

01. Cleaning 01. Disposal inspection

02, Utilities 02. Decommissioning
and decontamination

03 Waste

Ll gl = e 03. Demolition and

04, Security reclamation

05, Services and
equipment

05. Information and
Communication
Technology

04, Reinstatement

06. Surface and
underground drainage

O7. External and
ancillary works

06. Operators’ site
overheads | general
requirements

05. Constructors’ site
overheads | general
requirements

O7F. Risk Allowances

06, Risk Allowances

07. Taxes and Levies

08&. Preliminaries |
Constructors’ site
overheads | general
requirements

08. Taxes and Levies

09. Risk Allowances

10. Taxes and Levies

11. Works and utilities
off-site

12. Production and
loose furniture, fittings
and equipment

13. Construction-
related consultants
and supervision

22



ICMS Framework

Hierarchical Levels - Groups (Level 3)

1 Code |Acquisition Costs (AC) 4iCode | Operation Costs (OC) At level 3,
01 i
0lisite Acquisition Cleaning each of
02Adm'n'strat' e, financial, legal and marketing expenses CeUilities
ini ive, fi ial, ing ex .
. Bexp 03|waste management the six
04isecurit ;
ey categories
05(Information & communication technology .
2|3 | 5|Code |Construction Costs (CC) , Renewal Costs (RC), Maintenance Costs (MC) 06|0perators’ site overheads | general requirements IS bro ken
01| pemolition, site preparation and formation 07Risk Allowances d .
02/Substructure 03 ) own Into
Taxes and Levies
03[Structure groups to
04|Architectural works | non-structural works id
- i roviae
O5fServices and equipment 6|Code [End of Life Costs (EC) p
06/Surface and underground drainage Ol 5l et greate r
07|External and ancillary works 02 . ..
Decommissioning and decontamination I t
08|Preliminaries | Constructor’s site overheads | general requirements 03 " . granu ari V
Demolition, reclamation and salvage
09Risk Allowances - for
: 0O4|Reinstatement
10[Taxes and Levies 05| tion & ication technol .
nformation & communication technolo
11)\Work and utilities off-site gY Ca ptu rng
: 7 o . 06|constructors’ site overheads | general requirements
12|production and loose furniture, fittings and equipment cost an d
13 ' ' 07[Risk Allowances
Construction Renewal | Maintenance-related consultants and 08/t e
supervision daxes and LEvies Cd rbO N

Categories CC, RC and MC use the same Groups

a reminder of the colour coding is provided at the top of each page: turquoise for acquisition groups, light blue
for construction groups, and light grey for renewal, maintenance, operation and end of life groups

\ PROJECTS ACADEMY- TRAINING AND CONSULTANTS 73
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ICMS Framework

Hierarchical Levels — Subgroups (Level 4)

construction.

The ICMS recommends classification of the Sub-Groups (Level 4) and have provided
examples of what might be included for costs in the folowing appendices

-
Sub-Groups are chosen irrespective of their design, specification, materials or

APPENDIX A

Acquisition Sub-Groups

all types of project

Appendix A — Acquisition Sub-Groups: common to all types of project where the
functional type is defined in the project attributes elsewhere.

APPENDIX B

Construction | Renewal |
Maintenance Sub-Groups:
Buildings

Buildings

e Appendix B — Construction | Renewal | Maintenance Sub-Groups: Buildings: where the
functional type is defined in the project attributes elsewhere.

APPENDIX C

Construction | Renewal |
Maintenance Sub-Groups:
Civil Engineering Works

Civil Engineering
Works:

APPENDIX D

Operation Sub-Groups

APPENDIX E |End of Life Sub-Groups  [all types of project
e Appendix C — Construction | Renewal | Maintenance Sub-Groups: Civil Engineering
Works: the classification appears in the form of a table or matrix, where the relevant
Igvgl 4 sgb-grf)up item is ‘dotted’ to indicate that it is relevant to that particular type of APPENDIX A Acquisition Sub-Groups _ all types of project
civil engineering works.
Construction | Renewal |
. - T - . . Maintenance Sub-Groups:
* Appendix D — Operation Sub-Groups: common to both buildings and civil engineering APPENDIX B Buildings g Buildings
works.
Construction | Renewal | Civil Ensi .
Maintenance Sub-Groups: L =nflUEElTing
e Appendix E — End of Life Sub-Groups: common to all types of project where the APPENDIX C Civil Engineering Works ~ WVorks:
functional type is defined in the project attributes elsewhere. APPENDIX D Operation Sub-Groups
APPENDIX E End of Life Sub-Groups all types of project
)
PROJECTS ACADEMY- TRAINING AND CONSULTANTS 24




ICMS Framework

Hierarchical Levels — Subgroups (Level 4) pg 77
|

ROJECTS ACADEMY- TRAINING AND CONSULTANTS

Code Description MNMote
Category (Lewvel 2) | AC | AE
Group (Lewvel 3)
Sub-Group (Lewvel 4)
1. Acquisition Costs [(AC) | Acquisition Carbon Emissions [AE)
(each Sub-Group includes Risk Allowances)
1. Site acquisition
01.0170 Costs and premium required to procure site
01.020 Compensation to existing occupiers
017.030 Demolition, remowval and modification of existing properties by way of
payment to existing owners instead of carrying out physical work
01.040 Contributions for the preservation of heritage, culture and environment
O07.050 Related fees to agents, lLawyers, and the like
01.060 Related taxes and statutory charges
02 Administrative, finance, legal and marketing expenses
02.0710 Client's general office overheads
02.020 Client's project-specific administrative expenses:
= in-house project management and design team
= supporting project staff
= project office wvenue, furniture and equipment if not included in
Constructor's preliminaries | site overheads
= stores and workshops
= safety and insurances
= staff training
= accommodation and travelling expenses for in-house team and external
parties
02.020 Interest and finance costs
02.040 Legal expenses
02.050 Accounting expenses
02.060 Sales, leasing, marketing, advertising and promotional expenses
02.070 Taxes and statutory charges related to sales and lease
02.080 License and permit charges for operation and use

23



ICMS Frameworlc Hierarchical Levels — Subgroups (Level 4) pgs 78-85
]

-
Appendix B — Construction | Renewal | Maintenance Sub-Groups: Buildings

Code Description Note

Category (Level 2) CC | CE RC | RE or MC | ME

Group (Level 3)

Sub-Gioup (Level 4)

2 Construction Costs (CC) Construction Carbon Emissions (CE)
3 Renewal Costs (RC) Renewal Carbon Emissions (RE)
5 Maintenance Costs (MC) Maintenance Carbon Emissions (ME

CC | CERC | RE or MC | ME share the same Groups below, so far as applicable.

Those separated by in [| ] are respective alternative terms.)

01|Demolition, site preparation and formation

1.010Site survey nd ground investigation

1.020[Environmental treatment

1.030Sampling of hazardous or useful materials or conditions

1.040[Temporary fencing

1.050Demolition of existing buildings and support to adjacent structures

1.060Site surface clearance (clearing, grubbing, topsoil stripping, tree felling, minor earthwork, removal)

1.070Tree transplant

1.080Site formation and slope treatment

10.090Temporary surface drainage and dewatering

01.10Temporary protection, diversion and relocation of public utilities

01.110Erosion control

02.Substructure

02.010Foundation piling and underpinning:

¢ mobilisation and demobilisation

e trial piles and caisson

e permanent piles and caisson

¢ pile and caisson testing

e underpinning

PROJECTS ACADEMY- TRAINING AND CONSULTANTS




ICMS Frameworlc Hierarchical Levels — Subgroups (Level 4)

Code Dre=scripitiom it
Catrtegory [Lewvel 2) | cccEe | rRC | RE or MC | ME
Group [Lewsldl 2]
Sub-iGroup |[Lewel 4]
O O Foundations up o Top Of bowwest floor skaks-
= EoCavatiomn and disp-osal
= latsral supports
= raft Ffootimgs, pile caps, colurmn bbases, wall fiootimng s, strap beearms, tie
Eearmes
= substoructune walls amd codurmns
= lbowwest floor slabs ared bearms eccluding and ey ond basermesnt botborm
slabs)
= [hift pits
= Comrmpeosite or prefabricated work
O O30 Baserment sides amd b-oitrmoarm:
= EoCavation and disp-osal
= latesral supports
= otoorm slabs and BLlimding
= side=s
= wertical waterproof tanking, draimage blanket, drains amnd skin wall
= Ivorizontal waterpro-of tanking, driaimags blanket, draims and topping slaks
= im=ulatiomn
= [Hfr pits, sump pits, sheewes
= Ccormposite or prefabricated work
O=. SErmuctume
OZ 01 STtructoural remmow al and alterations
O3 Q20 Basament suspeanded floors (up to top of grownd flloor slabs]-
= structuralw alls armd coolurmms
= beams amnd slahs
- staircases
O=.0=30 Frames amnd slabs (abowe top of growumnd floor slabs]):
- structuralw aslls amd colurmms
= wppeer Floor beams arnd slabes
= noof beams arnd slakbhs
- stailrcases
= firepro-ofing o steel Shnucture
L = e T ] Tanks, pools, sumdries
0= OS50 Comrmpeosite or prefabricated work
L e A rchitectural works | MNon-stmuctural works
T SRy MMon-strmnucoural rermows.al and alteraticns

PROJECTS ACADEMY- TRAINING AND CONSULTANTS —
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ICMS Frameworlk Hierarchical Levels — Subgroups (Level 4)- Civil Engineering- Pgs 86-102

Appendix C — Construction | Renewal | Maintenance Sub-Groups: Civil Engineering Works- Pg 86

Category (Level 2)
Group (Level 2)
Sub-Group (Level 4)
2. Construction (CC | CE)
3. Renewal (RC | RE)
5. Maintenance (MC | ME)

(CC | CE, RC | RE, and MC | ME share
the same Groups below, so far as
applicable. Those separated by '|" in

[ | are alternative terms for respective

Groups)
oL Demolition, site preparation and

formation
01.070 Site survey and ground investigation . . - - - - . . - . . . - . - . . -
01020 Environmental treatment - . - - - - - . . . . . - . - . . -

01.030 | Sampling of hazardous or useful
materials or conditions

PROJECTS ACADEMY- TRAINING AND CONSULTANTS 28



|CMS Framework Appendix D — Operation Sub-Groups Pg 103

Code Description
Category (Lewvel 2) oOC | OE
Group [Lewvel 3)
Sub-Group [Lewel 4)
4. Operation Costs (OC) | Operation Carbon

Emissions [(OE)

o. Cleanimg

0.0 Extermal cleaning (routine and periodic)

01.020 Internal cleaning (routine and periodic)

01.0=20 Spedcialist cleaning (define Type )

02, Litilities

02 01D Fuel (state type: gas f electricity / oil and other fuel sources)

D2 020 Water, draimage and sewerage

03, Waste managerment

03070 Waste collection and disposail

03020 Recycling and savage

O S curity

O4.070 Physical security

D400 Feemote monitorimg

5. Imformation and commumnications technology

O5. 010 Communication system:s

05,020 Specialist techinology £ Sensors

0&. Operators' site overheads | general requirerments

O&. 070 Administration

Oz 020 Property insurance

. Risk Allowances

O7.010 Operation related (user definable)

oy 020 Contractual cbligations

O&. Taxes amnd Levies

O&.010 Tames

O&. 020 Lewvies

PROJECTS ACADEMY- TRAINING AND CONSULTANTS ]




ICMS Framework

Appendix E — End of Life Sub-Groups Pg 104

Code Description
Category (Level 2) EC | EE
Group (Level 3)
Sub-Group (Level 4)
6. End of Life Costs (EC) | End of Life Carbon

Emissions (EE)

01. Disposal inspection

01070 Dilapidations report

01020 Contractual hand-back obligations

02 Decommissioning and decontamination

02.010 Shutdowns and decommissioning

02.020 Decontamination

03. Demolition, reclamation and salvage

03.070 Demolition

03 020 Reclamation

03.030 Sabtvage

04, Reinstatement

04070 Agreed reinstatement works

04020 Contractual obligations

05. Constructors' site owerheads | general reguirements

05.0710 Administration

05.020 Owerheads (project spedfic)

D&, Risk Allowances

05010 End of life specific (user definable)

06.020 Abnormal risks (user definable)

0. Taxes and Levies

07r.010 Tanes

O7r.020 Levies

O7r.030 Credit for grants

'ROJECTS ACADEMY- TRAINING AND CONSULTANTS

30



ICMS Framework

Hierarchical Levels — Subgroups (Level 4)

Examples - coding Level 1 Level 2 Level 3 Level 4
Projects/Sub-
Projects Category Group Sub-Group

Foundation piling
Buildings Construction Costs [Substructure and underpinning:

01 2 02 010
Code 01.2.02.010

Level 1 Level 2 Level 3 Level 4 Level 1 Level 2 Level 3 Level 4

Projects/Sub- Pro]: ects/Sub-

Projects Category Group Sub-Group Projects Category Group Sub-Group
Production and loose furniture, |Fixed production, process and Demolition, site preparation and Habitat protection
fittings and equipment operating furniture, fittings and Tunnels Construction Costs [formation systems

Construction (including related risk equipment installed before 05 2 01 700

Buildinis Costs allowances, taxes and levies) comiletion of construction
Code 05.2.01.700

Code 01.3.12.020
Level 1 Level 2 Level 3 Level 4
Projects/Sub-
Projects Category Group Sub-Group
Near shore
works operation costs Waste management Recycling and savage

16 4 03 020
5 Code 16.4.03.020
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ICMS Framework
|
Project Attributes and Values pgs 30-64

Type of Information

|
iy

o Attributes are used to
capture those
characteristics of a
construction project
and the context in
which it is built that
might influence its
performance.

\ PROJECTS ACADEMY- TRAINING AND CONSULTANTS

* They enable consistent
and concise evaluation
and comparison
between different
Projects , design
schemes, through a set
of Project Attributes
and Values describing
the principal
characteristics of each
Project or Sub-Project.

* Attributes are used for
searching,
benchmarking and
identifying suitable
projects for
comparison by
surveyors.

* An attribute is a
characteristic such as
'Ground conditions
(predominant)’ which
may take one of the
values 'soft | rocky |
reclaimed | submerged
| swampy or for roads
for example: 'total
paved area' for which
the user inserts the
value in m? | ft2.'

* Each project contains

information about its
location, the date of
report, the currency
stated, and where
available, projects
include start and end
dates along with the
type of cost data
collected (for example,
"At tender", or "Costs
on completion"). In
addition, project
attributes are defined
on a project type basis.
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ICMS Frameworlc Project Attributes and Values

Building attributes

Function

IPMS | Area GIFA [m2]

IPMS 2 Area GEFA [m2]
Covered Area On Plan [m2]

Site area [m2]

Number of storeys above ground
(qualitative)

Number of storeys above ground
(quantitative) [storeys]

Number of storeys below ground
(quantitative) [storeys]

* Wall design [Wall type]
* Air-conditioning

Prefabrication degree
Building structure
Nature

Grade

Functional units [unit]

Environmental - grade and name of

certification
Environmental - grade status

\ PROJECTS ACADEMY- TRAINING AND CONSULTANTS

Railway attributes & Road

attributes

Railway attributes
Function

Nature

Design speed [kph]
Maximum axle load [tonnes]
Track gauge [metres]

Weight of traffic [million
tonnes/year]

Passenger journeys [millions/year]
Route length [km]

Equated length (track-km) [km]
Length - elevated [km]

Length - at grade [km]

Length - below ground [km]

Road attributes

Footway width [metres]
Design speed [kph]

Total paved area [m2]

Function

Surfacing

Length [km]

Equated length (lane-km) [km]
Vehicle capacity [vehicles/hour]
Nature

Typical lllustration

Bridge attributes &
Daml/reservoir attributes

* Bridge attributes

* Function

* Support

* Deck length [km]

* Surface area of deck [m2]
* Nature

* State of use

* Dam/reservoir attributes
Function (type)

Function (purpose)

Nature

Structure

Core

Location (above / below ground)
Principal material

Geotechnical

Site area [m2]

Reservoir capacity [million cubic
metres]

Capacity (hydroelectric only) [MW]
Principal dam wall height [m]
Principal dam crest length [m]

https://cascadian-global.com/icms/attributes?type=18

Tunnel attributes & Offshore
structures attributes

* Tunnel attributes

* Function

* Tunnelling method

* End to end length [km]

* Volume of excavation [cubed
metres]

* Equated length (lane-km / track-
km) [km]

* Nature

* Offshore structures attributes
Function

Nature

Construction

Foundations

Positions

Surface area of platform [m2]

Mass of prefabricated offshore
structure [tonnes]
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ICMS Frameworlk ProjectAttributes andValues — Notes on Reporting attributes

* The values of

* Alternative Values are * All quantities should * These Project

* All Values should be

|
iy

given so long as the
attributes are
relevant.

Common for all Projects and Sub-

Project Types (Project level only)

\ PROJECTS ACADEMY- TRAINING AND CONSULTANTS

separated with a
vertical slash ( |
).More than one
alternative Value may
be chosen.Some
Attributes are multi-
valued requiring the
entry of sets of sub-
Attributes and Values,
e.g., more than one
set of dimensions or
quantities are to be
stated when more
than one size is
involved.

be rounded to the
nearest whole
number unless
considered
inappropriate in
special
circumstances.

Level | Specific

Attributes and Values
capture the minimum
principal
characteristics of a
Project or Sub-
Project that might
have a significant
influence on cost
and/or carbon
emissions. Users may
add more Project
Attributes and Values
to suit their needs.

functional units refer
to the designed
values.
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ICMS Framework

Structure
Substructure

Substructure and Structure Delineation

Buildings without basement

Finished
ground

Buildings with basement

Basement

Finished
ground

Roads, motorways and rail track structures close to
surrounding ground level

Roads, motorways and rail track structures higher than
surrounding ground level

PROJECTS ACADEMY- TRAINING AND CONSULTANTS

Finished
ground
Finished
ground
Bridges Bridges
Finished
ground/water
Caps
Piles

Finished
ground/water




ICMS Framework Substructure and Structure Delineation
e

Tunnels and Lanks underground Tanks above ground

Finished
ground

Finished
ground

Fipelines underground Pipelines abowve ground

Finished
ground Finished
Base and ground
surround
Wells and boreholes Waste water treatment waorks, water treatmeant

works, power-generation plants, chemical plants
and refineries

Use the same principles as illustrated above

Finished
ground

PROJECTS ACADEMY- TRAINING AND CONSULTANTS 35



ICMS Framework Substructure and Structure Delineation
e

Dams and Reservoirs
Abutment Dam Core Abutment

Upstream

~ Water

Underground Mining i Surface Mining/Open Pit (Open Cast)
|
|
e, DOWTSIEAM Headgear |
Water l
Finished |
Ground |
|
|
Anti-Seepage Channel !
Anti-Seep Collar !
Finished % AR S Finished | Finished
ground o I " ground | ground
|
k I
- 0 I
I
* [shaft i
) |
: |
.o @ 3 |
Stope/Mine Development |
27 |
|
|
|
uJ
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ICMS Framework Substructure and Structure Delineation
e

Process Plant

Process Plant
Crushing . Process Plant Structure/
Facility MSE Coarse Ore Stockpile Building (including equipment)
—= " Wall
inis
ground Telngs hickener Tailings Storage Facility

e : o ] ] ., l
i E. Finished Finished M— \‘-\3?_,‘_,_.4“[ Finished

ground ground ground

E"—A\ PROJECTS ACADEMY- TRAINING AND CONSULTANTS 38



ICMS Frameworlk Substructure and Structure Delineation

Deck level
Crest level
H.AT approx H.AT. - Highest Astronomical Tide Seaward side " & Leeward side
MW M.H.W.S - Mean High Water Springs
M.HW.N
M.H.W.N - Mean High Water Neaps
MLWN M.LW.N - Mean Low Water Neaps
MLW.S R I M = Tl Typical rubble mound breakwater
LAT. approx L.A.T - Lowest Astronomical Tide
Crest level
Seaward side - Leeward side
Typical open piled pier/jetty
PVD- Prefabricated Vertical Drains
39
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ICMS Framework

Life cycle cost considerations

The focus is on Life cycle carbon emissions as opposed to
whole life carbon emissions

It provides a brief overview of how to calculate Net
Present Value, emphasizing the importance of the two
major variables: discount rate and expected asset life.

Where constructed assets or major components have
different lives, the NPV of each must be calculated
separately

More information on the calculation of NPV can be
found in ISO 15686-5:2017

|
iy

\ PROJECTS ACADEMY- TRAINING AND CONSULTANTS

Choosing an appropriate rate

Choosing an appropriate discount rate requires
considerable expertise and professional judgement.

* |t may be the cost to the client of borrowing money, it may be the
loss of the rate of return on an alternative investment, it may be
specified by government, it may be simply an estimate of the future
cost of borrowing or it may be specified by the client.

* The rationale for the value selected should always be described in
any life cycle cost report.

* The nominal discount rate takes into account the general rate of
inflation, whilst the real discount rate does not.

* |ICMS distinguishes between inflation and escalation based on the
definition provided by ISO 15686-5.

* Inflation/deflation is defined as ‘the sustained increase/decrease in
the general price level of resources’

* Escalation is defined as ‘a positive or negative factor or rate
reflecting an estimate of differential increase/decrease in the
general price level for a particular commodity, or group of
commodities, or resources’.

* They will need to be considered separately in any calculation of life
cycle costs.



ICMS Framework

Life cycle cost considerations

The expected life

The expected life of an asset may be its design life, its
physical or operational life when major failures are so
frequent that its reliability is compromised, its economic life
(based on the time when it becomes no longer economical to
continue operating the asset), or its obsolescence life when

its use is overtaken by more modern approaches.

Because of the uncertainty surrounding the estimates of the
major variables, it is recommended that a sensitivity analysis of
the results of life cycle costing should be conducted to test the
impact of changes in discount rates and asset lives.

Commeon Date Period of Analysis

‘ ‘ L
1

Commencement Comple anstruction

PROJECTS ACADEMY- TRAINING AND CONSULTANTS

End of Life

Templates for reporting life cycle costing are provided in
Appendix G

Appendix G

*G| - Grand Summary for a Mixed Project

*G2 - Construction Costs only for a Project

*G3 - Construction Costs only for a Building Project
*G4 - Total Capital Cost for a Project

*G5 - Total Capital Cost for a Building Project

*G6 - Life Cycle Costs for a Project

*G7 - Comparison Between Two Design Schemes for a
Project

*G8 - Comparison Between Two Design Schemes for a
Building Project

*G9 - Project Consisting of Various Parts

*G 10 - Handling Two Currencies

*GI | - Handling Many Currencies
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ICMS Framework
]
Carbon emissions considerations

ICMS 3 does not cover:

 Carbon emissions associated with the
change of use prior to acquisition.

« ‘Externalities’ such as sequestration.

» Carbon credits such as energy
exported during operation which is
considered to sit outside the
boundaries of the project.

The templates in Appendix H cover:

* HI - Carbon Emissions by Category.This helpfully
includes a diagram showing how ICMS reporting
maps to the stages associated with whole life carbon
assessment

* H2 - Carbon Emissions by Groups

project management and cost management professional's work closely with other professionals on a
multidisciplinary

43
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IC M S F ramewo I‘k How ICMS reporting maps to the stages associated with whole life carbon assessment (adapted from EN 15978: 2011 & PAS 2080:2016)

|
Aégnl:;ss'f;g': vcvi;br:n Construction Carbon Renewal Carbon Operation Carbon Maintenance Carbon End of Life Carbon
significant (AE) Emissions (CE) Emissions (RE) Emissions (OE) Emissions (ME) Emissions (EE)
" l
(]
=
m
© / N / N ( N / N\ \ [ N [ \ )
Q.
E AO Al A2 A3 A4 A5 B1 B3 B4 B5 c1 c2 C3 C4 D1 & D2
2 — — N N — N NS N N N
0o N Y2 YR YA (Y ([ ) ( E
c . S
e = @ = € o =
L H 2| & g =l o || B ] 2 2 E
o o s || & 5 o Y e 3 - £ 5 2|3 5 9
o = 2 &0 = 2 = 3 £ §' e = 2 =z g 5 =
+— w1 L —_ = = = o
& s Sl 5| 2 g || 2 g g1 3 |l £ ||g s §
c E g (| || 5 gl 3 - sl gllez||z| |2 ¢ ¢
= @© a + c = = <
o £ £ g o B j2 N AN AN A N AN s S [|eS|l & g = =
@ = 3 £ = e 3 g 2 ||pe||l B > & 3
o — S o o s Q c = £ = e s o
S o pt @ oy = Operational energy use 2 ] o £ £
€ 2 21l 5 || S s || P 9y sl 2 ||8 s § &
w 7 g 2 2 = = 2 = ° 2 3 @
= E © - o E a (o] o . a\
c S Z @ = Z = Py > x5 9
o 5 i = c ( Operational water use }— § 2 Ear'éu ﬁ,
0 =5 = 2 s c
e 8 §23 =
>
8 — S ~— B8 Other operational processes — r‘éu g % bt
I (infrastructure only) g Pw =
T TE T
=
:>:< C Sequestered carbon ) g o3 2
“ m -
* — qj“ ‘: 6
o) vl a
c B9 Users’ utilisation of infrastructure e g 3
g_ (infrastructure only) 5% 12
Q.
<
Typical stages/ Products Construction In use End of life buil di?\eg);:?:et life
groupings used
in carbon
assessments Up-front carbon | Embodied carbon (excludes B6 to B9)
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IMPLEMENTATION

Corporate vs Institutional

Process Flow Charts
[ Collect ]
Project information

l a structured

The process flow

. roach
charts provides 7D ~ — approac to
the StepS needed Sub-Frojects r’L Project types PrOdUC|ng a
to present Life l CIOSt -

classitication
CyCIe COStS Select Determine main
andlor Project type Froject type mOdeI or
. report for a
Carbon Emissions I P :
. rojec
for a Project, . N proj
Complete Project Attribu tes_b:,r assigning
Programme Or L values for all selected Project types )
portfolio
Co to
step 2

\ PROJECTS ACADEMY- TRAINING AND CONSULTANTS ICMS explained: A user guide for the International Cost Management Standard (ICMS), third edition- page 25 45



IMPLEMENTATION |

| A single Project or a collection / programme / portfolio of Projects I
I Divide each into the following Sub-Projects as appropriate, or other Sub-Projects following the same principle I
| |
I Complete Project Attributes by assigning values for all selected Sub-Projects (see Part 3) I
|
Level 1: Projects and Sub-Projects
a4 ) 4 N ™~ ) 8 ~N N\ N
o1. 0o2. 03. 04. O5. 06. o7.
Buildings Roads, Railways Bridges Tunnels Waste Water
runways and water treatment
motorways treatment works
works
- S/ o 7 . _ ~— S . _ — A L. 7
a4 ) a4 N N Y 4 N N '
os8. 09. 10. 11. 12. U, 14.
Pipelines Wells and Power Chemical Refineries Dams Mines
boreholes generating plants and and
plants resevoirs quarries
o _/ — DA N D7 N A A A S
r Y - Y 4 Y r N Y
15. 16. 17. 18. 19.
Offshore Near shore Ports Waterway Land
structures works works formation
and
reclamation
— S . A A A N S
I Divide each into the following Categories |
Level 2: Categories
A C R o ™M
1. 2. 3. 4. 5. 6.
Acquisition Construction Renewal Operation Maintenance End of Life
Costs (AC) Costs (CC) Costs (RC) Costs (OC) Costs (MC) Costs (EC)
and/or and/or Carbon and/or and/or Carbon and/or Carbon and/or Carbon
Carbon Emissions (CE) Carbon Emissions (OE) Emissions (ME) Emissions (EE)
Emissions (AE) Emissions (RE)
I Build up each from the Groups on the next page I
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IM PLEM ENTATION - |nstitutiona| construction information and cost classification systems

Canadian Institute of
Quantity Surveyors

. . RICS new rules
Institut canadien des of measurement

économistes en canstructinn o

BESMMO The Association 81

of South African .‘ '
Buiiding and Enginearing Quaﬂi'lt‘f 5 u FUEYDI‘S

Standard Method of
Measurement
&* Edition

(\Q RICS 550

CESDb.com

1=\ Civil Engineering Software Database

SEDVSENISS D DTS EDTSEDN S
SBERSSQZ!";S!))SSDDQBDRSBDPEEDRSGEQBE
DLS “ DS b % S!

SE0Y"
SN0
B553
SE%54
SENI
SENE
% %00
LD
SELT

SEITD
%% 00!
503

550
-

!..Dmn..v.:xnn,n;
VL% EOLG GO
S%DSS%DSSSI'S

OR A £ 0A oA o 08 o o O 0 A R 4 o A o o
PRMMWSHE s s HA WAy s
AR ANEESAN SR AnBYN

CSi| .‘
Crosswalk® for Microsoft Word®

MasterFormat®, UniFormat®, and OmniClass® O U n I c | q s
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The ICMS seeks to achieve the following

Use of the Standard

1. Global investment decisions

2. international, national, regional or state cost and carbon emission
comparisons

3. feasibility studies and development appraisals

4. project work including cost and carbon emission planning and
control, setting carbon budgets or reduction targets, cost and
carbon emission analysis, cost and carbon emission modelling,
and the procurement and analysis of tenders

5. dispute resolution work
6. reinstatement costs for insurance and
7. valuation of assets and liabilities.

Markets that do have established local standards should adopt ICMS
to compare cost and carbon emissions data prepared using different
standards from different markets on a consistent, like-for-like basis

"}
p—————
e le——
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The third edition of ICMS can be used to
present the Acquisition, Construction,

Renewal, Operation, Maintenance,
and End of Life costs [ ACROME]
using the templates provided

can be applied throughout the
various stages of construction
and/or after

completion of construction
through to the end of life or a
shorter period of analysis

Wherever a report has been prepared in compliance with ICMS, this should be stated in the report.

48



The ICMS - LIMITATIONS:

)

ICMS, like any other standard, is imperfect.
Nevertheless, it is the only publication that b)

provides a single work breakdown structure for
buildings and civil engineering works, lifecycle
costs and carbon emissions.

d)

It has Four major limitations

It provides no advice on how costs and carbon emissions are
to be calculated.

It does not mandate a breakdown structure below the
relatively coarse level 3. This may not provide sufficient
granularity to identify the causes of differences in cost or
carbon emissions between two apparently similar projects.

It is elemental rather than activity-based and does not
reflect any national standard method of measurement. As a
result, its use may be unfamiliar to many cost or carbon
management professionals,

This lack of granularity and the absence of material
quantities are especially relevant for civil engineering cost
and carbon emissions planning professionals who may use
activity-based estimating based on the resources, particularly
plant, labour and materials consumed by a project.
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Recommendations & Conclusion:

a) The NIQS should continue the path of international
collaboration

b) A special committee should be constituted to study and see
the alignment of the BESMM4® to the ICMS 3;

c) To be relevant, NIQS should sponsor or partner with
NBS,OCDS for national and/or regional data dominance.

d) Sensitization of Members on the importance of the ICMS
should be upscaled with strategic implementation plan; and

e) Data mining for building a database of cost should be pursued
vigorously in order to have a say in the future of cost
management,

National Data

RICS Data Standard (RDS) Bank (NDB).
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