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Did Time Stand Still?

Construction Site ETH Zurich 1919 Construction Site Prime Tower 2009
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Lack of Industrialization in Construction
Development of labour productivity in Switzerland
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(Source: Swiss Federal Office of Statistics)

Industrial goods manufacturing  (155.1) 

Mean average of Swiss industry (113.3) 

Construction / Building sector (100.7)
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The Challenge: Low Digitalization, Low Productivity Growth in Construction

(Source: McKinsey 2017) 10 Nov 2020Prof. Daniel M. Hall 5
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What is disruptive innovation?

New Technology + New Business Model
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What is disruptive innovation in construction?

New Technology
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What will be the disruptive business model for BIM + Lean?

New Technology + New Business Model

?
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Integrating Project Delivery

New business
models in construction?

(images (L to R) courtesy T. Lehtinen, nArchitects and MIR studio, Project Frog) 

Vertical Integration Digital Systems Integration
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Integrating Project Delivery (IPD)
Business Model #1

(images courtesy T. Lehtinen) 10 Nov 2020Prof. Daniel M. Hall 13
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What is IPD?

https://leanconstructionblog.com/A-Simple-Framework-for-Putting-
Integrated-Project-Delivery-IPD-Into-Action.html
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The IPD Agreement: How it works

‘Project-Based’ Company
Client

ArchGC
Trades

Str. Eng.MEP 
Eng.

Risk/ Reward Boundary
(pooled alliance contracts)

Others
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Case A: Sutter Health Hospital (San Francisco) - IPD

(Image courtesy SutterHealth.org)
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Case A: Integrated Information (BIM)

(Images courtesy modulus consulting, https://www.modulusconsulting.com/~modulu5/index.php/sutter-
health-vngc-hospital/126?tmpl=component)
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Case A: Integrated Organization (Colocation)

(Image courtesy smithgroup.com)

Big Room Meetings & Early Involvement
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Case A: Integrated Processes (Lean Construction)
Takt Time Planning

Last Planner System

(Image taken by Daniel Hall)(Image courtesy leanconstructionblog.com)
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Case A: Positive Outcomes

(Image courtesy enr.com)

• $150 million under 
project budget

• $20 million savings split 
between the project 
team

• Met opening date of 
March 2019

10 Nov 2020Prof. Daniel M. Hall 20
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IPD in Switzerland – an emerging concept?

In past projects how do you feel your time of involvement has affected the project delivery?  
(due to more than one answer possible, this graph may not add up to 100%)

13%

53%
27%

13%
Planners Involvement

I usually was involved early enough to deliver an optimal
project.
I usually was involved early enough, but would have had
potential of optimising.
If I had been involved earlier, I could have improved the
project.
I was involved early enough, but other parties were not.

100%

Contractors Involvement

If I had been involved earlier, I could have
improved the project.

(Wenk 2018) 10 Nov 2020Prof. Daniel M. Hall 21
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IPD in Switzerland – an emerging concept?

24

10

14

No change is
necessary.

the institutions
(public awarding

and
procurement).

the private sector
(i.e. new
business
models).

The clubs and
unions should

make more of an
effort

Who do you think should initiate 
changes in project delivery in 

Switzerland?

12

5

8

On principle, is the project delivery 
good as it is? Is change needed? 

no changes are necessary

It's good, some aspects need to change

it's not good; changes to certain aspects are necessary

it's not good; the approach to project delivery needs to change

(Wenk 2018) 10 Nov 2020Prof. Daniel M. Hall 22
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IPD in Switzerland – an emerging concept?

https://bit.ly/IPDinCHComments?
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IPD in Switzerland – an emerging concept?
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IPD in Switzerland – an emerging concept?

Institut für Bau- und Infrastrukturmanagement
Professur für Innovatives und Industrialisiertes Bauen
Prof. Dr. Daniel M. Hall

Continuous cycle

Lisa M. Oswald | Master Project | Investigating IPD and Co-location within the Swiss AEC Industry | SS 2020

Guideline for the Implementation of IPD with Co-location 
within the Swiss AEC Industry

Involve the 
right team 

members at 
the right time

Best-for-project

Apply partial 
and/or virtual 
co-location
if required

Build personal 
relationship and 

trust

Form clusters:
trade-specific and
multidisciplinary

Use visualization tools
(open wall space, 
visual displays)

Flexible working spaces
Flexible computer systems

Presence of the owner, the 
planners and general contractor

Creation of break-out rooms

Create meeting schedule:
weekly meetings, open 
periods, meetings for 

decisions

Daily huddles

Work on
collaboration and 

team building

Location: 
Close to the construction site
Equally accessible and accepted 
by entire project team

Software: BIM incl. BIM viewer, 
file sharing platforms, platforms 
for social networks

Support through external coaching

Starter kit

Start early
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Vertical Integration 
Business Model #2

(images courtesy nArchitects and MIR studio) 10 Nov 2020Prof. Daniel M. Hall 26
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§ “Full Stack” integration in one company 

§ Goes farther than Total Contractor Model
§ Ownership of full supply chain

§ Internal Development of Product and Software Systems
§ no more excuses about “every project is a prototype”

What is Vertical Integration in Industrialized Construction?

• Real Estate 
• Architecture
• Planning
• Engineering

• Manufacturing
• Assembly
• Site Works
• Operations and Maintenance (?)
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Prefabrication

Automation

Control of Process

Advanced IT tools Logistics

Product Platform

Re-use of
Experience

Customer & Market 
Focus

Industrialized 
Construction

10 Nov 2020 28



||
Institute for Construction 
and Infrastructure Management

Case B: Katerra (US + International) - Vertical Integration



||
Institute for Construction 
and Infrastructure Management

Case B: Katerra (US + International) - Vertical Integration

(Image + video courtesy katerra.com)
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Katerra: the first global industrialized construction company?
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New Product Developments

(Images courtesy katerra.com)
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New Internal Software Platforms 

(Video courtesy Katerra YouTube channel) 10 Nov 2020Prof. Daniel M. Hall 33
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Another example…

Bregenz

(Images courtesy Wood-rocks.com)

https://www.holzmagazin.com/branchennews/2263-woodrocks-geht-online
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Another example…

Bregenz

(Images courtesy Wood-rocks.com) 10 Nov 2020Prof. Daniel M. Hall 35
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Digital Systems Integration using Platforms
Business Model #3

(images courtesy Project Frog) 10 Nov 2020Prof. Daniel M. Hall 36
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New Business Model: Digital Systems Integration

(images courtesy projectfrog.com)
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New Business Model: Digital Systems Integration

(video courtesy http://myprojectfrog.com/videos.html)
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New Business Model: Digital Systems Integration

(video courtesy http://myprojectfrog.com/videos.html)

Bill of Materials
Component Model (LOD 400)

Shop Drawings

Structural Calculations
Architectural Drawings
Structural Drawings

Manufacturing

Permit & Construction
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Comparison of New Business Models

+ -
IPD • Less change to business 

• Structured learning 
process

• Re-educate supply chain

Vertical • Full-stack integration
• Speed to capture market

• Capital-intensive

Digital 
Systems

• Capital-light, industry 4.0
• Agile product development

• Less control over product
• Longer co-creation process

10 Nov 2020Prof. Daniel M. Hall 41
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Comparison of New Business Models

Understanding Lean in Different Forms
IPD • Lean Construction • Last Planner System

• Takt Time Planning
• Target Value Design
• Colocation + Big Room

Vertical • Lean Manufacturing • RFID
• Lean Supply Chain 

Management
Digital 
Systems

• Agile product development • Mass Customization
• Product Configurators

10 Nov 2020Prof. Daniel M. Hall 42
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§ BIM is the new minimum global standard to be competitive
§ New business models emphasize INTEGRATION to capture value from BIM
§ Huge global investments
§ Development of Product Platforms

Trends moving forward

10 Nov 2020Prof. Daniel M. Hall 43
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Assembly & 

Logistics

Manufacturing & 

Production

Configuration 

Engineering

Design & Customer 

Acquisition 

Rules and Restraints Transferred Upstream

Information Transferred Downstream

(Adapted from Malmgren et al. 2011)

From Projects to Product Platforms
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Thank you!
Questions, Comments, Feedback?
dhall@ethz.ch OR @daniel_hall_ethz
Group page: http://www.ic.ibi.ethz.ch/
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