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St. Olaf’s College Fieldhouse



Timeline: St. Olaf’s College 
Fieldhouse Project
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Ballard & Reiser 2004, The St. Olaf Fieldhouse project: a case study in designing to target cost. 
Available at iglc.net.



ThedaCare Shawano Ambulatory Care Center

Courtesy of the Boldt Company
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The Boldt Company

37359 ThedaCare Shawano Ambulatory Care Center

Project Final Costs Comparison

Thursday, November 2, 2006

Contingencies

Owner Directed Changes

Design Costs

Construction Costs

Attachment B

$13,100,000  Target Cost

$12,033,532  Construction

$     729,820  Design Cost

$     167,696  Owner Changes

$     189,187  Contingencies

Business Case Board Approval

Benchmark Based on Market

Contingency Redistribution

Design Completion

Open for Patients!

Courtesy of the Boldt Company



Shawano Project Data

• $842,000 in cost savings were invested in value-adding scope

• The remaining $45,000 in cost savings was returned to ThedaCare

• The project was completed 3.5 months earlier than the projected 
15.5 months

• The revenue generated in that 3.5 months amounted to $978,000



©2009  The Boldt Companies

Sutter Fairfield Medical Office Building



1. Original concept construction budget
2. Start of target cost process
3. Added to scope: stairs, canopy, track enclosure
4. Increase in steel cost
5. Removed 3% contingency for design completion
6. Flashing/Sheet Metal and Structural Steel buyout, Amendment #1 to IFOA (Site &           

Shell+Core GMP with TI allowances)
7. Savings from aggressive buyouts and $100K contingency release, IFOA Amendment #12 (TI GMP)
8. Projected savings from field productivity

A. Added scope of monumental stairs, canopy and track enclosure-relocation to baseline budget

Original baseline budget
Adjusted baseline budget
Budget w/o added value scope items
Actual cost (w/ added value scope items
Target cost to GMP



• Since they launched lean in 2004, Sutter Health had completed 22 
‘lean’ projects > $10 million, some much larger.

• “Lean” referred at minimum to use of target value delivery and last 
planner

• No projects were over budget or time

• All projects were ‘fit for purpose’

• Average cost 3.4% under budget

• Average cost 15% under market

Sutter Health’s 2012 Report





What is Target Value Delivery?

• A process for setting and steering to project targets that delivers 
value to stakeholders within their constraints—time, cost, location, 
etc.  

• TVD has had several names. It came into Lean Construction with the 
name ‘target costing in construction’ to differentiate it from ‘target 
costing in product development’, which is used to manage product 
profitability. ‘Target value design’ came into use in Lean Construction 
because the fundamental target is delivery of value, not cost 
reduction for its own sake. Finally, I proposed ‘Target Value Delivery’ 
because value is not delivered until the project is constructed and 
released to the client for their use.  



1. Develop project business plan

2. Set targets for what’s wanted and conditions of 
satisfaction/constraints on its delivery

3. Validate the proposed project and confirm targets

4. Steer design to targets

5. Steer construction to targets

Target Value Delivery Process 



Where did TVD come from?

Target Value 
Delivery

Toyota Product 
Development 

System

Cost 
Planning/
Haahtela

Boldt 
Construction

• Allowable cost derived from 
expected benefits in use

• Whole life approach

• Tested and refined 
adaptations of Toyota’s 
model for construction 

• Conceptual estimating from 
programmatic data

• Systematic steering project 
toward targets



Cost Planning

According to Ashworth & Perera, cost planning (p.303ff, Ch. 15) was developed in the 
1950s, prior to which no method was available to estimate the cost of a building before it 
was designed and bids were received. Designs had often to be redrawn and too often what 
was delivered was not fit for purpose.

• Elemental cost planning, aka ‘designing to a cost’ (Ministry of Education)
• Also called “target cost planning” since a cost limit is fixed and the design team must 

produce a design not to exceed that cost . Cost limits are calculated using the 
financial method of approximate estimating (e.g., cost per hospital bed) or by the 
interpolation method, where the cost is based on other similar schemes, taking into 
account spatial requirements and quality standards (interpolation 
method=benchmarking).

• Comparative cost planning, aka ‘costing a design’ (RICS)
• Various design solutions are developed, then the one offering the best value for 

money is selected.

Ashworth, A. and 
Perera, S. (2015). Cost 
Studies of Buildings, 6th

ed. Routledge, London



Haahtela

The fundamentals of TVD  emerged in Finland in 1980 (Haahtela, 1980) 
without awareness of target costing in Japanese product development 
or explicit reference to cost planning. That fact, together with the 
widespread inability to read Finnish (before Google Translate) delayed 
awareness of the Finnish development until the early 2000s, a time 
when Japanese target costing was adapted from product development 
for use in built environment projects (Ballard and Reiser, 2004). So it is 
important to understand both the Finnish development of target 
costing in construction and Japanese target costing in Lean Product 
Development in order to understand how Target Value Delivery came 
to have its current shape.

Haahtela, Y. (1980). Normal 
Cost Procedure in 
Construction. Helsinki 
University of Technology



TPDS vs TPS

20

• The Toyota Production System 

(TPS) is a model for lean making.

• The Toyota Product Development 

System (TPDS) is a model for lean 

designing.



Toyota Product Development System

• Everyone who touches or is touched by a product during its life is 
involved in its design—integrated team vs sequential processing

• Design coordination is achieved through set based concurrent 
engineering

• The Chief Engineer of each product development project is the 
guardian of customer value



Key Points

A. Target Value Delivery is a process for setting and steering to project 
targets that deliver value to stakeholders within their constraints—
time, cost, location, etc. 

B. Target Value Delivery is the result of several historical influences: 
• Cost planning/Haahtela

• Japanese target costing/Toyota’s Product Development System

• The Boldt Company’s experimentation since 2002



How does TVD work?

• How are targets set?

• How is design steered to targets?

• How is construction steered to targets?



From Evans, et al. 1998



A. What benefits are wanted?
B. What is the lowest acceptable ratio of benefits to 

costs? (allowable cost)
C. How does this project compare to others as an 

investment alternative?
D. Given the risks and uncertainties, can this project be 

completed successfully?
E. Answering those questions involves producing and 

assessing a business case, and identifying and 
assessing risks and opportunities in project delivery. 

In moving from an idea to a go/no go decision, 
several key questions are asked and answered



What do I want?

What is it worth?

What am I willing to pay?

What am I able to pay?

How much will it cost?

Allowable 

Cost (AC): 

what I am 

willing and 

able to pay.

Expected 

Cost (EC): 

what it 

would cost 

based on 

the market.

EC<AC?

Stretch Goal?

Set AC=EC

No

Yes

Yes

Feasible? Revise 

or Stop

Validate Business 

Case

Maybe

No

Definitely   

Not

Value-Adds?

No

Yes



Setting the target cost and project schedule

Target set 14% ‘below’
marketplace

Nine-project marketplace

average



Key Points

A. Target Value Delivery is a process for setting and steering to project targets that 
deliver value to stakeholders within their constraints—time, cost, location, etc. 

B. Target Value Delivery is the result of several historical influences: 
• Cost planning/Haahtela
• Japanese target costing/Toyota’s Product Development System
• The Boldt Company’s experimentation since 2002

C. Allowable cost is not an estimate but rather what a client is willing and able to 
pay to get what they want.  

D. Targets are set through gap analysis of allowable versus expected cost.

E. Expected cost is set by benchmarking similar ‘buildings’ or by modeling what’s 
wanted and costing the model.

F. Decisions to fund a project consider feasibility; i.e., if the project can be 
delivered with acceptable risk. 



Steering to Targets

• To decide if to fund ‘this’ project, only the total project target cost is 
needed. That doesn’t work for steering design because design 
decisions are made by system and component, so the target cost 
must be allocated accordingly.

• Target cost allocation to systems and components doesn’t work for 
construction, which needs the project target cost allocated to work 
packages. 



Steering to Targets in Design

“Co-operation between two models, Cost Model and BIM, forms a 
steering mechanism in the design phase, i.e. goals, fast feedback loops 
and transparent platform for decision making. Co-operation ensures 
creativity in design and steering within target cost.” (Ari Pennanen, 
Haahtela)





Courtesy of 
Paz Arroyo



Courtesy of Lean 
Construction Blog



The Lean Ideal

Give customers, internal and external, exactly what 
they  need to accomplish their purposes, with no waste.

Paying Customers

Stakeholders

The next person after  
you in a process

Customer  
Value

The Planet

The Lean Ideal





Steering to 
Targets in 

Construction

Courtesy of 
Sutter Health



Can TVD be done without some form of IPD?

Yes, TVD can be done without IPD, heavy or light. In fact, prior to their 
participation in the TVD research group, Haahtela’s projects all were 
design-bid-build, without shared risk and reward commercial terms. 



TVD and Collaborative Contracts

• Setting targets is agreeing to goals as opposed to simply predicting (as 
in weather forecasting) what the project will cost.   

• Hypothesis: The willingness of project players to commit to goals is 
higher when they participate in setting them and when they have a 
stake in their achievement. That’s why Project Alliancing and 
Integrated Project Delivery projects have been so successful in 
meeting or beating challenging targets. 
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Eden Medical Center Replacement 
Hospital

• $309M Project Budget

• 130 licensed beds, 

223,000 SF

• Completion: 3Q 2012
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Performance – Eden Medical Center

• Ahead of schedule and under budget

• No compromise to space program or sustainability goals

• Construction rework 15-80% less than trade baselines

• Productivity 5-20% greater than trade baselines

• Mechanical/Plumbing installed exactly to the model 99% of the time

• Electrical installed exactly to the model 71% of the time

• Framing installed exactly to the model 79% of the time

• Fewer RFI’s, Change Orders and failed inspections than Sutter ‘legacy’
projects

• ‘Tool time’ significantly higher than industry standards
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Eden Medical Center – adherence to the 
model



Original EMP:

Preliminary Change Orders:

Total Projected EMP:

Total Projected Actual Cost *:

Total Assessed Cost of Risk (incl. in above):

Total Target Profit:

Current Projected Profit:

($55,750)

$228,197,957

$4,923,778

$233,121,735

$15,337,477

$11,584,472

TOTAL COST REDUCTION REQUIRED TO REACH PROFIT GOAL:

$3,753,005

* incl. contingencies, warranty, and assessed 

risk

Sutter Medical Center Castro Valley 
Target Value Design

Tuesday, January 11, 11

Construction Budget Summary
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Key Points

A. Target Value Delivery is a process for setting and steering to project targets that 
deliver value to stakeholders within their constraints—time, cost, location, etc. 

B. Target Value Delivery is the result of several historical influences: 
• Cost planning/Haahtela
• Japanese target costing/Toyota’s Product Development System
• The Boldt Company’s experimentation since 2002

C. Allowable cost is not an estimate but rather what a client is willing and able to 
pay to get what they want.

D. Targets are set through gap analysis of allowable versus expected cost.

E. Expected cost is set by benchmarking similar ‘buildings’ or by modeling what’s 
wanted and costing the model.

F. Decisions to fund a project are/should consider feasibility; i.e., if the project 
can be delivered with acceptable risk. 



Key Points

G. The 1st rule in TVD: Targets for what’s wanted and for constraints on its 
delivery cannot be exceeded.

H. The 2nd rule in TVD: The client can change targets for what’s wanted and 
constraints any time they wish, but should assure that service providers 
do not suffer financially from that change.

I. Steering to targets in design is done by comparing the cost of proposed 
designs for systems and components against their cost in the Cost Model. 
Any increases in cost must be met by decreases in costs of other systems 
or components.

J. Steering to targets in construction is done by comparing the cost of work 
packages against their cost in the Cost Model. Any increases in cost must 
be met by decreases in costs of other work packages. 



How TVD can go wrong



Target cost not aligned with target scope

"How to make shared risk & reward sustainable", www.iglc.net



Is the client able & willing to play their part?

A. Will you pursue the lean ideal, follow lean principles & 
use lean methods & tools?

B. Will you share your project objectives and allowable 
cost?

C. Will you strive to assure the profitability of designers and 
constructors?

D. Will you commit a person with decision making authority 
to work day-to-day on the project?



Are designers and constructors willing and able to 
play their parts?

A. At first, no design or construction firms may have experience 
with IPD, so the key question in selection is: Are you willing to 
develop your lean capabilities on this project?

B. Are you willing to put your profit at risk and to open your 
books for reimbursement of cost of work?

C. Are designers willing to include constructors in the design 
phase of the project?

D. Are constructors willing to learn how to contribute in the 
design phase of the project? 



Key Points

A. Target Value Delivery is a process for setting and steering to project targets that 
deliver value to stakeholders within their constraints—time, cost, location, etc. 

B. Target Value Delivery is the result of several historical influences: 
• Cost planning/Haahtela
• Japanese target costing/Toyota’s Product Development System
• The Boldt Company’s experimentation since 2002

C. Allowable cost is not an estimate but rather what a client is willing and able to 
pay to get what they want.

D. Targets are set through gap analysis of allowable versus expected cost.

E. Expected cost is set by benchmarking similar ‘buildings’ or by modeling what’s 
wanted and costing the model.

F. Decisions to fund a project consider feasibility; i.e., if the project can be 
delivered with acceptable risk. 



Key Points

G. The 1st primary rule in TVD: Targets for what’s wanted and for constraints on its 
delivery cannot be exceeded.

H. The 2nd primary rule in TVD: The client can change targets for what’s wanted 
and constraints any time they wish.

I. Steering to targets in design is done by comparing the cost of proposed designs 
for systems and components against their cost in the Cost Model. Any increases 
in cost must be met by decreases in costs of other systems or components.

J. Steering to targets in construction is done by comparing the cost of work 
packages against their cost in the Cost Model. Any increases in cost must be 
met by decreases in costs of other work packages.

K. As far as can be determined from available reports, TVD projects have 
performed very well in delivering target net benefits to clients.

L. TVD projects can go wrong if TVD principles and processes are not followed.  



Reports on TVD Project Performance

• Ballard, G., Dilsworth, B., Do. D., Low, W., Mosley, J., Phillips, P., Reed, D., Sargent, Z., Tillmann, P., Wood and 
Wood, N. (2015). How to make shared risk and reward sustainable. Proceedings of the 23rd annual 
conference of the International Group for Lean Construction. Available at iglc.net.

• Cheng, R., ed. (2016). Motivation and Means: How and Why IPD and Lean lead to Success. Available at 
http://arch.design.umn.edu/directory/chengr/

• Denerolle, S. (2013). The Application of Target Value Design to the Design Phase of 3 Hospital Projects. 
Project Production Systems Laboratory, University of California Berkeley. Available at p2sl.berkeley.edu

• Do, D., Chen, C., Ballard, G., and Tommelein, I. (2014). Target Value Design as a method for controlling 
project cost overruns. Proceedings of the 24th annual conference of the International Group for Lean 
Construction. Available at iglc.net.

• Do, D., Ballard, G. and Tillmann, P. (2015a). The application of target value design in the design and 
construction of the UHS Temecula Valley Hospital. Project Production Systems Laboratory, University of 
California Berkeley. Available at p2sl.berkeley.edu.

• Do, D., Ballard, G. and Tommelein, I. (2015b). An analysis of potential misalignments of commercial 
incentives in Integrated Project Delivery and Target Value Design. Proceedings of the 23rd annual conference 
of the International Group for Lean Construction. Available at iglc.net.

• Zimina, D., Ballard, G. and Pasquire, C., 2012. Target value design: using collaboration and a lean approach to 
reduce construction cost. Construction Management and Economics, 30(5), pp.383-398.

http://arch.design.umn.edu/directory/chengr/


Limitations of TVD

A. When projects involve new materials and technologies, that 
challenges both modeling what’s wanted and costing what’s 
modeled. 

B. When projects change targets in mid-flight, that challenges steering 
to targets. 

C. When cost escalation is significant and unpredictable, that 
challenges coming to agreement about risk allocation.  



Target Value Delivery Research Group: 
Objectives

1. to discover or develop methods of setting and steering to targets that 
produce expected costs substantially more accurate than the -20%/+30% 
specified in the literature , and 

2. to explain the process for delivering projects with such cost accuracy.
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Norwegian National Police Response Center
No. Owner’s requirements

MUST HAVE
1 Colocated delta-force, bomb squad, hostage negotiation unit and the helicopter 

service in one new National Police Response Center (NPRC).
2 The NPRC should be operational 24/7.
3 Response time: Available resources must be sufficient for highly effective action 

(time to deploy and capacity for response).
4 Response quality: Access to training facilities with adequate capacity for individual 

and collective training.
5 Fast and flexible access to roads.
6 Satisfy requirements for safe flying in challenging weather and limited sight 

conditions. 
7 Possibility for landing of large helicopters with transport and lifting capacities to 

allow for defence support or resque helicopters. 
SHOULD HAVE

1 Possibility to station large helicopters with transport capacity, including hangar 

facilities for the NPRC. 
2 Necessary flexibility for future needs. 
3 No major noice nusiance for neighbors
4 Available quartering and training capacity for personel outside the national 

response resources (NPRC)



Setting Target Cost

• Maximum Allowable cost for the pre-defined scope: 2,5 billion NOK 
(2015).

• Maximum Allowable cost for the total project, including any 
additional scope decided by the Owner: 2,8 billion NOK (2015).



Steering Cost to Benefit Targets
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Diagramtitel

average % delta Std Deviation Range Ave. under Ave. over

All 38 -0.80 4.9 -15 11.6 -3.5 3.3

10 most recent -1.30 3.2 -6.6 2.6 -3.8 1.3

The  American Society of Testing and Measurement (ASTM) standard provides typical accuracy ranges 
for general building construction estimates based on degree of project definition, ranging from Class 5   
(20%-30%  low/30%-50% high) to Class 1 (3-5% low/3-10%  high).  Class 5 is taken to represent the 
expected accuracy ranges for conceptual estimates; at best 20% low and 30% high.



What is it?

A software for producing building information models that takes input from 
the voice of the customer and produces an estimated cost for what’s wanted.

How does it work?

By embedding algorithms and formulas used by architects and engineers to 
move from ‘I want to be able to hear a pin drop from any seat in the theater’ 
to the material and labor costs of components and systems. Change the 
requirement and the estimate changes accordingly.

Haahtela’s TaKu



Number of luminaries needed is based on illuminance required

N= ExA/(FxnxUfxMf)
where 
E is illuminance required
A is size of the space
F is efficiency of the lamp
n is number of lamps in the luminaire
Uf is a certain factor (dealing with the absorption of surfaces)
Mf is a factor (dealing with probability that lamps work)

It is not necessary to produce first a design solution to count the number of 
luminaries (or size of main switchboard, or…) as the designers use the same formula 
to determine the number of luminaries, to size switchboards, etc.

Target costing information model
Same information as designers use



Number of lifts needed and performance of the lifts is based on waiting time

Round-Trip Time= Travel time + Stopping time + Transfer time
Travel time = (2 x Storeys x height of the floor) / Velocity
Stopping time = etc

Waiting time = (Round trip time) / (2*number of lifts)

Recommended waiting intervals
-Offices 30 sec
-Hotels 60 sec
-etc

Target costing information model
Same information as design uses
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Next Steps for TVD Research Group

Publish a book to include more detailed explanations than are possible 
here, together with chapters describing how an owner, an agency CM, 
a design firm, and a main contractor do TVD. We have committed to 
providing the manuscript to the publisher by end of March 2021.



How does risk management figure in the TVD process?

Risks and opportunities are assessed and mitigations incorporated into 
a project execution plan prior to making a Go/No Go decision. If the 
remaining risk is considered acceptable, the project is often compared 
to competing investment opportunities. If it survives that test, it is 
funded. In the course of project delivery, the project ‘radar’ is always 
on, searching for risks and opportunities on the path toward 
completion. 



How do you handle “unknown unknowns” when 
working with budget estimations for a new project?

If unknown unknowns can be made known, provision can be made for them 
in the project execution plan and the cost for doing so incorporated into the 
project cost estimate.  “made known” means understanding the uncertainty 
well enough to size countermeasures to it. For example, a more exact 
demand forecast for some function to be performed in/with the constructed 
asset might still be lacking when the project needs to start. Options can be 
developed and evaluated to see if the ‘cost’ (time or money) is worth the 
expected benefit. An example was provided in the Last Planner System 
webinar earlier this year.

If unknown unknowns cannot be made known, the best that can be done is 
to make the project team more flexible to change. Organizational 
integration, aligned commercial interests and increasing psychological safety 
have been shown to increase flexibility.



How does TVD account for changes in a project? In my 
experience no projects design ends the same as it 

began.
The client can change targets during the course of project delivery, but 
commercial terms should be structured so that the service providers do not 
suffer financially. 

Changes in design tend to happen that provide a better solution than one 
previously agreed. That doesn’t necessarily change project targets, but such 
changes may require a reallocation of target costs to the cross-functional 
TVD teams. An example might be to agree a different type of structural 
design that is more expensive, but the reduction in MEP costs is expected to 
be greater than the increase in cost for the structure. Alternatively, a change 
in MEP design might reduce operations and maintenance costs, and so 
warrant an increase in allowable cost. That would constitute a change in 
targets.



What are good and useful financial incentives for 
consultants and contractors in a TVD environment?

How can the project management create a best possible 
financial awareness across the project team?

What can be a good and effective way of creating 
financial transparency (and thus awareness) in a project 

team?

Have I answered tkese questions satisfactorily?



More Questions or Comments?


