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Previous lecture

• Nature of design

• Design process in different projects

• Target value design: 

• The budget becomes an influence on design and decision-making 
rather than an outcome of design

• Design for flexibility

• Improving lifecycle value of buildings through use and technical 
flexibility



Agenda

• Cost estimating methods

• Conceptual estimating

• Element -based estimating

• Cost estimation process

• Evolutionary estimating

• Use of parametrics and BIM



Why budgeted costs are exceeded?



Why are construction project costs 
exceeded? 

• Project schedule is extended due to too optimistic original schedule 

or problems in execution, leading to cost inflation

• Customer changes his/her mind about the scope or quality during 

the project which leads to additional costs

• Risk is shifted to a party who is unable to control a specific risk, and 

project cost will likely increase

• Unforeseen events and conditions, such as weather-related 

incidents or bad soil conditions

• Human bias and optimism to underestimate costs in early phase of 

the project

• Poor cost estimating practices and processes





Cost estimating: 
purpose and methods



Cost estimating during project lifecycle
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Cost management in construction
Mastering the three interrelated areas:

Understanding

the effects of 

selected

solutions on 

costs

Managing the

design 

process for 

target cost and 

value

Verifying that

budget is 

followed during

producement

and 

construction

Feedback and increased understanding



Project decisions and their importance

Source: Karlos Artto, Aalto University

Importance and 

related risk of 

decision

Ideation, mapping options, 

preparation
Project realization
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importance and 
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single decision
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Accuracy of cost estimates at different 
stages of the design

AbouRizk, S.M., Babey, G.M., & Karumanasseri, G. (2002). “Estimating the cost of

capital projects: an empirical study of accuracy levels for municipal government

projects”. Canadian Journal of Civil Engineering, 29, 653-661.

Needs

Room

program

Master plan

Haahtela’s promise 5%



Accuracy and workload of estimation 
methods

Source: From Concept to Bid...Successful Estimating Methods by John D. Bledsoe



Evolutionary Estimating

Target € € / M2 € / SYS
€ / 

Element
€ / 

Activity
€ / Unit



Conceptual estimating

• Based on programmatic data prior to design

• Programmatic data includes what is wanted

• Functionalities, capacities, and features of the desired 
asset, where and when

• Conceptual estimating:

1. Programming: defining what is to be estimated, 

2. Translation of the program into entities for which cost 
data is available (cost modeling)

3. Applying that cost data

Ballard and Pennanen (2013) Conceptual estimating

and target costing, IGLC.



Approaches to conceptual estimating

• Allowable cost / business case

• Space-based estimation

• Multi-parametric estimation models

• Reference project method

• Cost difference method (from reference project)

• Use of statistic data



Use of multi-parametric estimation
models in early phase

where

P = the forecasted price; 

R = the unit rate; 

fi = the floor area at i storeys above ground; 

pi = the perimeter of the external wall at i storeys above ground; 

si = the storey height at i storeys above ground; 

n = the total number of storeys above ground level; 

m = the total number of floors below ground level; 

f′j = the floor area at j floors below ground level; 

p′j = the perimeter of the external wall at j storeys below ground level; 

s′j = the storey height at j storeys below ground level; 

and r = the roof area.

Source: Cheung and Skitmore, 2006. A modified storey enclosure model

What is the optimal 

number of storeys

above ground?



Project work – Part 1

Hospital building

Region: Finland, Uusimaa Total: -  €                   

1 LOBBY AND PUBLIC FACILITIES Quantity m2/a total Function / Space category Price / m2 Total price

In English In Finnish

P 1 Lobby Office Aulatoimisto 1 50 50 -  €                   

P 2 Info Info 1 30 30 -  €                   

P 3 Walk-in lobby features Walk-in-aulatoiminnot 1 300 300 -  €                   

P 5 Recruitment Työhönotto 3 7 21 -  €                   

P 6 Quiet room Hiljentymistila 1 60 60 -  €                   

Y 1 Checkroom Vaatesäilytys 1 50 50 -  €                   

Y 2 Toilets WC 2 4,5 9 -  €                   

Y 3 Toilets WC 1 6 6 -  €                   

V 1 Entrance hall Tuulikaappi 1 20 20 -  €                   

A 1 Cleaning Rooms Siivoushuone 1 15 15 -  €                   

A 1 Kitchen jakelukeittiö 1 20 20 -  €                   

H 1 Job Lunch Restaurant Hall Työpaikkalounasravintolasali 1 80 80 -  €                   

H 1 Toilets WC 2 4,5 9 -  €                   

2 COMMERCIAL SERVICE FACILITIES

U 1 Business space Liiketila 4 35 140 -  €                   

U 2 Business space Liiketila 1 80 80 -  €                   

U 3 Social space Sosiaalitila 7 3 21 -  €                   

U 4 Storeroom Varasto 7 3 21 -  €                   

U 5 Cleaning room Siivoustila 7 1 7 -  €                   

3 RESTAURANT

U 1 Restaurant Hall Ravintolasali 1 150 150 -  €                   

U 3 Dry storage Kuivavarasto 1 6 6 -  €                   

U 4 Cold storage Kylmävarastot 1 10 10 -  €                   

U 5 Manufacture Space Valmistus 1 30 30 -  €                   

U 6 Presentation space Esillepano 1 30 30 -  €                   

U 7 Dishwashing Astianpesu 1 25 25 -  €                   

U 8 Office Toimisto 1 10 10 -  €                   

U 9 Waste room Jätetila 1 3 3 -  €                   

U 10 Equipment storage Tarvikevarasto 1 3 3 -  €                   

U 12 Cleaning room Siivous 1 3 3 -  €                   

U 11 Dressing Room Puku- 2 3 6 -  €                   

U 13 Toilets HK-WC 2 2,5 5 -  €                   

Space-based estimation



Example of Haahtela’s price index for 
spaces



Element -based estimating –
background
• Goal is to estimate building’s cost as a sum of costs of its designed 

elements (product components)

• Bottom-up method

• Defining the elements based on a certain classification system 

(product structure)

• e.g. Talo 80, Talo 2000, Uniformat, CSI Masterformat, often with a 
modeling software 

• Use: 

• In the design phase: to give cost feedback to design proposals

• In the procurement/tendering phase: to get commitment to a fixed price 
from a general contractor or sub-contractors



Building elements



UNIFORMAT II Classification for 
Building Elements, USA



Talo 2000 Building Project 
classification



Information levels for cost estimating

Care of 10,000 
patients per 

year

Hospital
5,000 m2

Entrance hall 200 m2

Ward units 1500 m2

Laboratory 300 m2

External wall 250 m2

Footings 300 m

Formwork 600 m2

Reinforcement 40 T

Concrete 100 m3

Carpenter work for 
footings 33.3 hr

Formwork timber 2000 m

2. Space

3. Elements

1. Functions

4. Components / 

production works

5. Resource

consumption

Product structure

from a classification system

12 Building elements

→ 121 Foundations

→ 1211 Footings

→ 122 Ground floors



From building elements to needed
components and production works

• Strip Foundations

• Excavation to foundations (excavate 20 % more) based on volume

• Formwork – foundation system (both sides)

• Reinforcement – 0.15 T / m3

• Concrete – incl. waste 3.5%

• Waterproofing – both sides and top



From building elements to model 
structures and their costs

Building element (rakennusosa)

Model structures and costs
E.g. Wooden external wall 123 + 50 mm, wind 

protection board 25 mm, wood fiber insulator 175 

mm, plasterboard: 1,68 hours/m2; 89,90 €/m2

Structural elements (rakenneosa)

Package of components and 

production works



Element based cost estimation –
process

Process is divided into seven phases:

1. Defining types of element and measuring their quantities

2. Estimating production and assembly cost for each element 
type (cost data, e.g. Rakennustieto, Haahtela…)

3. Estimating cost for internal cladding, linings and building 
equipment (if not in elements!)

4. Estimating cost of building services

5. Estimating cost of project-related tasks

6. Estimating cost of connection charges and other costs 
relating to the site

7. Estimating the risk reserve



Estimating cost for each element

• Calculation of dimensions of elements in needed units (e.g.

amount, m2, m)

• Site elements, building elements, internal space elements, services
elements…

• Defining components and production works with quantities 

needed to build the element

• Defining resources and their quantities needed for 

components

• Quantities from standards (e.g. Ratu in Finland) or company’s 
records

• Using resource unit price lists for cost estimation

• Unit prices from material / work suppliers or work agreements



Components describe needed 
productions and procurements for 
elements

• Formwork (m2)

• Reinforcement (T)

• Concrete (m3)



Unit prices for formwork – example 
from Singapore



+



Elements and production works

Elements Components / Production 

works

Describe building as a 

product through sub-

products

Describe production of 

building’s elements through 

components

Main users Designers, general 

contractor, module and 

element producers

General contractor, 

superintendent, foremen, sub-

contractors

Needed for Architectural design, 

structural design, MEP

system design, 

procurements

Procurements, production 

control, scheduling



Tender cost estimating process of a 
construction company
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BIM > another step change for 
estimating

As the technology continually improves, one thing does not 
change….

The need for an Estimator!



Why use BIM in estimating?

Decision Support & 

Superior Interaction

Improve Efficiency & 

Reduce Design, Cost & 

Schedule Risk

Make Life Easy 

for GCs / Subs

Win Business
+

Reduce Risk
Make Life Easy for 

Owners/Designers



BIM ties disciplines together:  
Quality-Schedule-Cost

C
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Concrete

Rebar

Formwork

Cladding; 
Surface 
Finish

TOIs
Takeoff Items

$/Qty

TOQs
Takeoff Quantities

$/Qty

Resources
$/Qty

Column 
‘Type 1’

Equipment

Labor

Materials

2/3D Design 5D Cost 4D Time

Integrated BIM+Estimating+Scheduling

Gantt Chart
4D Simulations

Procurement 
Demand

Cash Flow
Resource 
Graphs

Flowline



Cost Planning Integrated Workflow

Model Elements

Takeoff Items

Cost Components

Cost Assemblies

Element Properties

Formula



Estimate Progression - 1



Estimate Progression - 2



Estimate Progression - 3



Estimate Progression - 4



Estimate Progression - 5



Information levels for cost estimation

Care of 10,000 
patients per 

year

Hospital
5,000 m2

Entrance hall 200 m2

Ward units 1500 m2

Laboratory 300 m2

External wall 250 m2

Strip foundations 300 
m

Formwork 600 m2

Reinforcement 40 T

Concrete 100 m3

Carpenter work for 
footings 33.3 hr

Formwork timbers 2000 m

2. Space

3. Elements

1. Functions

4. Components / 

production works

5. Resource

consumption

Conceptual estimating

Element

-based

estimating



Individual thinking: 

Disadvantages of the presented cost
estimation methods



Summary of the lecture

• Cost estimation methods

• Conceptual estimating

• Element based estimating

• Cost estimation process

• Evolutionary estimating

• Use of parametrics and BIM


