
BUILDING INFORMATION MODELING (BIM) & 
INTERNATIONAL CONSTRUCTION 

MEASUREMENT STANDARD (ICMS) :

GLOBAL CONSISTENCY IN PRESENTING 
CONSTRUTION COST
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What are construction measurement 

standards?
• Construction measurement 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 such as labour, 
land purchase, design, materials and client costs.
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Why are they important?

Knowing what is, and what is not 

included in the construction cost of a  

project is vital to:

• Understanding how it compares with 

other projects within or outside that 

market

• Accurately assessing value-for-money

• Assessing and benchmarking project 

construction cost

• Reporting national and international 

statistics on construction output
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How are they used today?

• The standards used today differ 

within countries and from one 

jurisdiction to the next. 

• Depending on where the project 

is located the costs might include 

some or all of the following 

elements:

– Labour and materials

– Land acquisition 

– Professional Fees

– Client costs
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What are the implications of 

global inconsistency?
• Inability to accurately 

compare project 

construction costs

• Investment risk

• Lack of transparency

Leading to:

• Under-investment in 

construction projects

• Time and cost overruns
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What are the aims of ICMS?

• Construction cost to be 

consistently and transparently 

benchmarked;

• The causes of difference in costs 

between projects can be identified;

• Properly informed decisions on the 

design and location of construction 

projects to be made; and

• Data to be used with confidence for 

project financing & investment, 

programme and decision-making 

and related purposes
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Who will benefit from ICMS?

• Any party that has a direct or indirect interest in 

construction projects will benefit.

• Those investing in or managing construction projects will 

benefit significantly.

• Financial institutions will have a consistent basis for 

assessment of project funding requirements

• The public will benefit through enhanced, prudent 

assessments of public projects
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Who is developing ICMS?
• Developed by a coalition of professional bodies from around the world.

• Coalition established during a meeting at the IMF, Washington D.C. in 

June 2015.

• Currently 44 Professional organisations worldwide have signed the 

Declaration and committed to develop and implement the standard.
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ICMS COALITION

Sr (Dr) Ong See Lian 11

AAQS NIQS

ASAQS REIB

GhIS IQSK

ISK ISU

PAQS 

ICEC

FIG

CASLE

CIQS

AACE

IBEC

SMIEFC

UNEC

CEEC EECA

CIOB CICES

CGATE DAQS

ACostE ICE

IET AICE

RIBA RICS

SCSI NVBK

UNITEC

BSIJ AIQS

CEC CECA

IQSI HKIS

KIQS IIQS

PICQS NZIQS

RISM PINZ

SIBL SISV

IQSSL PINZ



ICMS Governance Structure
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ICMS COALITION TRUSTEE

STANDARD SETTING COMMITTEE

• Custodian
• Appoint SSC
• Promotion & 

Communication
• Promote 

application of ICMS • Independence
• Developing & setting 

standard
• Receive & collate 

feedbacks



The Standard Setting Committee

• An independent Standards Setting 
Committee (SSC) has been 
established to draft the ICMS.

• The SSC is comprised, in total, of 
27 (23) experts from around the 
world.

• A public consultation on the ICMS 
will run before the SSC ratifies and 
hands over the final standard to the Coalition for publication. 
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How have we organised ourselves?
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Drafting Group

Writing the standard

ICMS 1

Management level and Civil 
Engineering & Infrastructure

ICMS 2

Management level and 
Buildings

Link to 
IPMS/

UN SIC/
BIM
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Where are we now?

 1st Private consultation draft 

completed and circulated to 

family and friends of ICMS 

coalition for comment at end 

August 2016

 1st PUBLIC consultation 

completed and published in 

November 2016

 2nd PUBLIC consultation 

completed and published in 

March 2017
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Where are we now?
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SSC meeting in London (Nov 2016)



Where are we now?
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ICMS Coalition Trustee  (London Nov 2016)



Where are we now?
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ICMS Coalition Trustee  (London Nov 2016)



Where are we now?
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Launch of 1st Draft for Public Consultation 
(London Nov 2016)



What are the timeframes?

• 2nd Public Consultation 

draft out on 13/3/2017

• Deadline for comments on 

2nd Public Consultation 

Draft – 1 May 2017

• Publication of the 

standard: July 2017
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BIM & COST ESTIMATES

• Cost estimation for building projects traditionally 
starts with quantification – a time‐intensive 
process of tallying components from printed 
drawing sets, or more recently ‐ CAD drawings. 

• From these quantities, estimators utilize methods 
from spreadsheets to costing applications to 
produce the project cost estimate. 

• This process is prone to human error and tends to 
propagate inaccuracies that creep into the tallies. 

• Currently, quantification is also time‐consuming –
it can require 50% to 80% of a cost estimator’s 
time on a project.
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BIM & COST ESTIMATES

• BIM offers the capability to generate takeoffs, counts 
and measurements directly from a model. 

• This provides a process where information stays 
consistent throughout the project and changes can be 
readily accommodated. 

• BIM supports the full project lifecycle and offers the 
capability to integrate costing efforts throughout all 
project phases. 

• The information in a model and type of cost estimate 
needed depends on the phase of the project – ranging 
from high level schematic models during preliminary 
phases, to detailed estimates as projects enter 
construction.
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BIM & COST ESTIMATES
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BIM & COST ESTIMATES

• A prerequisite to the success of cost estimating 
will be consistent definitions and data formats 
for building objects and assemblies.

• The capability of BIM platforms to perform 
automated quantification of items, areas and 
volumes of building elements does not 
produce a cost estimate. 

• Application of BIM in cost estimating is a 
broader process than mere automated 
measurements.
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CHALLENGES OF BIM BASED ESTIMATING

• Substandard BIM models and inadequate 
information.

• Frequently, BIM models do not exactly tally 
the needs of the quantity surveyors in terms of 
quality and information. 

• This creates difficulties for the quantity 
surveyors in managing and searching for the 
required information within the model for the 
development of cost estimates.
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CHALLENGES OF BIM BASED ESTIMATING

• Issues related to data exchange

• Many BIM estimating applications currently do 
not accommodate bidirectional data exchange.

• Most software enables only quantities within 
the model to be constantly transferred and 
updated during design changes, but not the 
cost information.
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CHALLENGES OF BIM BASED ESTIMATING

• Lack of standardisation and inappropriate 
pricing format.

• BIM adopted currently is contended to be 
fragmented and there is no industry standard 
yet for the link between the model and cost 
estimating.

• This is where ICMS become absolutely 
necessary.
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ICMS FRAMEWORK
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ICMS FRAMEWORK
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• Level 1 – Project or Sub-Project

• Level 2 – Cost Category

• Level 3 – Cost Group

• Level 4 – Cost Sub-group (Discretionary)

Levels 1, 2 and 3 are mandatory



ICMS HIERACHY
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LEVEL 1 – PROJECT CATEGORIES
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Project Categories UN ISIC Code

1. Buildings F4100

2. Roads and Motorways F4210

3. Railways F4210

4. Bridges F4210

5. Tunnels F4210

6. Waste Water Treatment Works F4220

7. Water Treatment Works F4220

8. Pipelines F4220

9. Well Drilling F4220

10. Power Generating Plants F4290

11. Chemical Plants F4290

12. Refineries F4290
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PROJECT ATTRIBUTES

• Project Attributes are the principal 

characteristics of a project or sub-project 

relating to time, cost, scope of works, design, 

quality, quantity, procurement, location and 

other contextual features that might impact its 

cost.

• Project Values are the standard set of 

descriptors and/or measurements for each of 

the Project Attributes

• Details given in Schedule 1



Sr (Dr) Ong See Lian 35

PROJECT ATTRIBUTES & VALUES
Attributes Values

Common

(for all Project Categories)

Report

Status of cost report pre-construction forecast | mixture of actual and forecast during construction | actual costs 

after construction

Date of cost report month | revision number

Brief description of the project client | function | scope

Location and country country code (e.g. CN ) | address of building site(s) | start and end locations for civil 

engineering works

Price level

Currency currency code (e.g. USD)

Exchange rates rate used to convert from actual cost | payment currencies to the reported currency at the cost 

base date 

Cost base date month | revision number

Programme

Project status concept & initiation phase | design phase | construction & commissioning phase | complete

Construction period date of start of demolition and site preparation to completion of commissioning in months

Site

Existing site status  greenfield | brownfield;

 urban | rural | agricultural

Site topography principally flat | principally hilly | mixed | mountainous

Ground conditions soft | rocky | reclaimed 

Procurement

Funding private | public | public and private in partnership

Project delivery conventional bills of quantities | design bid build | design and build (turnkey) | build operate 

and transfer | management contracting | construction management | others stated



PROJECT CATEGORIES & VALUES - Building
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Buildings

(A construction with a cover and enclosure to house people, equipment or goods for persistent daily use.) 

Code

UN ISIC code F4100

Local functional code (if 

relevant)

 name of local classification standard;

 code number

Works

Functional type  residential | office | commercial | shopping centre | industrial | hotel | 

carpark | warehouse | educational | hospital | airport terminal | railway 

station | ferry terminal | mix of the foregoing;

 new building | refurbishment, renovation, retrofit, revitalisation | 

restoration 

Grade ordinary quality | medium quality | high quality

(the qualitative description must be read in conjunction with the location.)

Environmental grade grade of environmental certification

Principal design features  Structural (predominant)– timber | concrete | steel | loadbearing masonry 

| others stated;

 External walls (predominant) – stone | brick/block | render/block | curtain 

walling | others stated;

 Environmental control – non air-conditioned; air-conditioning

Complexity  Morphology (on plan) – circular, elliptical or similar | square, rectangular, 

or similar | complex

 Design – simple | bespoke | innovative 

 Method of working – sectional completion | out of hours working | 

confined working | others stated



PROJECT CATEGORIES & VALUES - Building
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Design life years 

Altitude average height of site above or below sea level (m | ft)

Dimensions overall length x width x height of each building (m | ft)

Storey above ground (qualitative) house | low rise | medium rise | high rise

(the qualitative description must be read in conjunction with the location.)

Storey above ground 

(quantitative)

specific number | 0 - 3 | 4 - 7 | 8 - 20 | 20 - 30 | 30 - 50 | over 50

Storey below ground specific number 

Project Quantities

Site area site area within lot boundary of building site, excluding temporary working 

areas outside the site (m2 | ft2)

Gross external floor area as IPMS 

1 

m2 | ft2

Gross internal floor area as IPMS 

2

m2 | ft2

Functional units occupancy | number of bedrooms | number of hospital beds | number of hotel 

rooms | number of car parking spaces | number of classrooms | number of 

students | number of passengers | number of boarding gates | others stated 



PROJECT CATEGORIES & VALUES – Power Plant
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Power Generating Plants

(A facility for the generation of electrical power through the process of but not limited to nuclear fission, wind-power, 

solar power, hydroelectric, geothermal, biomass, gas, coal, or oil).

Code

UN ISIC Code F4290

Local functional code (if relevant)  name of local classification standard;

 code number

Works

Functional type nuclear | wind-power | solar power | hydroelectric | geothermal | biomass | gas | 

coal | oil | others stated

Environmental grade grade of environmental certification

Principal design features  generator containment material (concrete | steel | mixed | others stated);

 coolant (water | gas | others stated);

 heat exchanger | direct cycle;

 number and size of turbines (MW)

Complexity cooling system (wind | water | mixed)

Design life years 

Altitude average height of site above or below sea level (m | ft)

Dimensions overall external diameter | length x width x height of each major structure (m | ft)

Project Quantities

Site area area of land covered by permanent works, excluding temporary working areas 

outside the site (hectares | acres)

Functional units capacity (MW)



Sub-Structure and Structure Delineation
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Sub-Structure and Structure Delineation
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Sub-Structure and Structure Delineation
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Sub-Structure and Structure Delineation
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LEVEL 2 – COST CATEGORIES
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• Two main Project Capital Cost Categories:

 Capital Construction Cost

 Associated Capital Cost

• Total Project Cost is the sum total of capital 

construction cost and associated capital cost

• Cost-in-use or life-cycle cost are not included in 

the current standard, but it is anticipated that 

this will be covered in future editions of ICMS



LEVEL 3 - COST GROUPS
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• These are breakdown of cost according to 

functional elements of the construction project

• They are major divisions of a Cost Category 

into small number of groups to enable easy 

estimation or extraction of cost date for high-

level comparison by design discipline or  

common purpose.



COST CATEGORIES AND COST GROUPS –
Capital Construction Cost
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COST CATEGORIES AND COST GROUPS –
Capital Construction Cost
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COST CATEGORIES AND COST GROUPS –
Capital Construction Cost
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COST CATEGORIES AND COST GROUPS –
Associated Capital Cost



LEVEL 4 - COST SUB-GROUPS
(Discretionary)
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• They are sub-division of cost under a Cost 

Group according to their functions or common 

purposes irrespective of their design, 

specification, materials or construction to 

enable the costs of alternatives serving the 

same function or common purpose to be 

compared, evaluated and selected.

• Level 4 data are not mandatory and discretion 

is allowed in the contents at this level.

• However some guidance is given in the 

Appendices to the Standard.



EXAMPLES OF COST SUB-GROUPS – Buildings 
1/13
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EXAMPLES OF COST SUB-GROUPS – Buildings 
2/13
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EXAMPLES OF COST SUB-GROUPS – Buildings 
3/13

Sr (Dr) Ong See Lian 52



EXAMPLES OF COST SUB-GROUPS – Buildings 
4/13
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EXAMPLES OF COST SUB-GROUPS – Buildings 
5/13
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EXAMPLES OF COST SUB-GROUPS – Buildings 
6/13
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EXAMPLES OF COST SUB-GROUPS – Buildings 
7/13
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EXAMPLES OF COST SUB-GROUPS – Buildings 
8/13
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EXAMPLES OF COST SUB-GROUPS – Buildings 
9/13
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EXAMPLES OF COST SUB-GROUPS – Buildings 
10/13
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EXAMPLES OF COST SUB-GROUPS – Buildings 
11/13
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EXAMPLES OF COST SUB-GROUPS – Buildings 
12/13
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EXAMPLES OF COST SUB-GROUPS – Buildings 
13/13
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EXAMPLES OF COST SUB-GROUPS 
– Civil Works
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EXAMPLES OF COST SUB-GROUPS – Civil 2/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5

Sr (Dr) Ong See Lian 73



EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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EXAMPLES OF COST SUB-GROUPS – Civil 3/5
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COST SUB-GROUPS – ASSOCIATED COST
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COST SUB-GROUPS – ASSOCIATED COST
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COST SUB-GROUPS – ASSOCIATED COST
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COST SUB-GROUPS – ASSOCIATED COST

Sr (Dr) Ong See Lian 84



COST SUB-GROUPS – ASSOCIATED COST
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BIM & ICMS

• Although the ICMS coding structure for 
reporting costs can not be directly 
associated with BIM elements, it is 
possible to define algorithms using the 
BIM metadata that can automatically 
produce BOQs and detailed estimates, in 
several global and local systems such as 
NRM2, POMI, CSI master format etc that 
in turn can be automatically mapped back 
to ICMS
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BIM & ICMS

• With the above approach is possible to 
benchmark models from various 
locations, by automatically producing 
localised estimates which then roll up to 
the same ICMS cost structure. 

• There was some effort on behalf of the 
committee to enable and check the above 
process (BIM -> BOQ/Estimate -> ICMS 
Reporting) by making sure the standard is 
high level enough and does not impose 
geometrical restrictions that would 
restrict the flow.
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BIM & ICMS

• ICMS provides a common/ 
standardised approach on describing 
projects by providing a list of specific 
attributes in regards to project 
function, location, boundaries  etc

• BIM can provide an automated 
approach on calculating and 
populating a few of the project 
attributes such as number of floors, 
GIFA, GEFA 

Sr (Dr) Ong See Lian 88



BIM & ICMS

• The ICMS project attributes fields could 
also be enabled within BIM authoring 
systems to communicate and standardise 
the way project attributes and 
descriptions are reported and BIM data is 
produced and exchanged with other 
systems and systems used for 
benchmarking that could directly collect 
these information from BIM
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BIM & ICMS
• Special attention was given for the ICMS to be 

database friendly and enable the automated 
processing of big data, on which specialised 
software platforms can be built or Business 
Intelligence (BI) systems can be used on top of 
the data. 

• ICMS supports multiple types of projects, 
provides a predefined set of fixed attributes 
how projects should be described and has a 
common high level coding structure on which 
multiple global cost coding structures and 
MMs can roll up through data mapping and 
queries.
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BIM & ICMS

• This fact makes the standard really 
attractive for companies, government 
bodies and professionals to build a unified 
database environment where they collect 
cost data, and which they can benchmark 
with third party data across the globe.

• Having a database scheme as described 
above based on ICMS together with BIM 
model storing in a unified environment, 
will enable the collection of very accurate 
and meaningful data that modern 
technology could process easily, despite its 
mass, to improve decision making.
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How will ICMS be adopted?

• The coalition members have signed the Declaration 

and committed to implement the ICMS once it is 

published.

• Many organisations will incorporate ICMS within 

existing standards and guidance. Some adjustments 

to existing local standards may be necessary.

• Governments and businesses will lead adoption of 

ICMS in the marketplace

• Funding agencies and institutions will require all 

future requirements to be assessed based on ICMS
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How can I get involved?

• Professional and standards-setting 

bodies are encouraged to join the 

coalition and to adopt ICMS.

• Private firms, universities and 

governments will be invited and 

encouraged become voluntary 

‘partners’ and work with the coalition 

to develop, raise awareness for and 

implement ICMS.
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International Construction Measurement 

Standards (ICMS) – Get Involved!

www.icms-coalition.org
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http://www.icms.org/

