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‘Complexity in different sectors’ – main topics

1. What is complexity?p y
 We all talk about it
 ….but what is it about?

2 How to manage complexity?2. How to manage complexity?
 Are we lost?
 ….or is there a way out of this mess?

 Today’s program includes three practitioners from different Today s program includes three practitioners from different 
fields presenting their views

 And starts with some more scientific views from the field of 
infrastructure
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1. Objectives and background

 Research approach:
C Combined PhD research

 Case studies – overall (6) and 
detail (14) Betuweroute

B t t Multi client: EU (NETLIPSE), 
Ministries of Transport etc.

 Project delivery organisation as 

160 km.Betuweroute
160 km.West Coast

Mainline, 650 
kmfocal point HSL-Zuid

125 km.
Rijksweg 73-

Zuid
35 km.

HSL-Zuid
125 km.

Rijksweg 73-
Zuid

35 k

km.

Lötschberg
tunnel 38 km.

35 km.

GotthardLötschberg
tunnel 38 km tunnel 57 km.tunnel 38 km.

3



1. Objectives and background

 Large infrastructure projects
 Huge ambitions
 Perceived ‘Complexity’
 Disappointing resultsDisappointing results

 Objective: ‘Improve the management of 
complexity in the implementation of LIPs 

ithi E ’within Europe’

Project 
management 

Results of large 
infrastructure 

‘promise’ projects
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2. Nature of complexity – combining theory and practice

A. Detail complexity (‘complicated’) 
 Many components which are interrelated

B. Dynamic complexity (‘complex’)
 New views – ‘we do not know everything’
 Events – ‘major things happen over the course of the project’
 External influence – ‘we do not have absolute power’
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2. Nature of complexity – framework

High

Complicated & 
ComplexComplicated

Detail 
complexitycomplexity

Low Simple Complex

Low High
DynamicDynamic
complexity
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2. Dynamic complexity – changing preferences

Stakeholder Start Completion Trigger‘Th j t d li i ti ithi th D t h R ilTh P d h K l tStakeholder Start Completion Trigger

Civil principal Bridge Bridge Overkill

Project D.O Bridge Tunnel Sustainability“… if the Minister would have talked to us earlier and would 

‘The project delivery organisation within the Dutch Railways
had the assignment to deliver the message to the local
stakeholders. They told them that the Minister had decided

The Pannerdensch Kanaal story
1. The Ministry – civil principal – proposed a 

bridge crossingj g y

Province Tunnel Bridge Highway A15

Architecture 
C itt

- Bridge Landmark

have taken us more seriously, especially in the beginning, 
she would have been able to arrange a deal much easier. 
This could in example maybe have meant that no tunnel

on a railway connection with Germany with such and such
specifications. You can try whatever you want but there will
be new laws such as the Nimby-law and Route decision-law

g g
2. The Province opposed this decision
3. In a scope revision the decision was taken to 
Committee

Citizens Tunnel Tunnel Environmental 
impact

This could in example maybe have meant that no tunnel 
would have been built underneath the Pannerdensch 

Kanaal.”

y
(‘Tracéwet’) to support us which means that resistance is
futile’

construct a tunnel
4. And the Province paid part of this investment

Deputy of the Province of Gelderland
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2. Dynamic complexity – dissatisfaction triggers change

“I d t t i i t t b t f th i t f“In order to get a main investment boost for the maintenance of 
infrastructure in the United States I think we unfortunately need 

another major disaster to happen first”another major disaster to happen first

Dana Levenson, managing director of the Royal Bank of Scotland's North American Infrastructure 
and Advisory business, at the Transfin conference in Barcelona, 2008.and Advisory business, at the Transfin conference in Barcelona, 2008.

“Intellectuals solve problems, geniuses prevent them”

A. Einstein, genius
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2. Nature of complexity – implications for managers

 Change is triggered by the dissatisfaction of key stakeholdersg gg y y
 Decision making takes places in a situation of ‘limited understanding’

This means that:This means that:
 Complete control is an illusion
 Complete control is unwanted

This does not match manager and client/owner expectations‘If you have the feeling your are in control, 
you are not going fast enough’Explains why the traditional project management promise cannot be delivered

We need to develop an alternative perspective

you are not going fast enough

M. Andretti, NASCAR racing driverWe need to develop an alternative perspective, g
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3. Management of complexity

High
D. Dynamic

t
B. Systems 

t ( t l)
Detail 
complexity

High managementmanagement (control)

A Internal &p y
Low

A. Internal & 
& content focused

approach

C. Interactive
management (interaction)

Low High
Dynamic 
complexity
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3. Management of complexity – content focused approach

 Characterised by creating a technical solution to a problemCharacterised by creating a technical solution to a problem
 Means a lack of control and a lack of interaction
 Produces very poor results in the management of complexity
 Is stimulated by:

 Lack of management attention
 Low priority of the subject Low priority of the subject
 Expert project manager ‘knowing everything, managing nothing’
 Cultural differences between stakeholders
 Internal focus of the project team ‘groupthink’

 The negative consequences remain visible for a long time
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3. Management of complexity – dynamic management

Strategy Control Interaction
Symboly

Theory  Systems management   Public administration  
 Organisational design  Complexity management

Fit for Detail complexity Dynamic complexity

St t i 1 D iti 1 Ali iStrategies 1. Decomposition
 Time
 End product 
 Organisation

1. Aligning
2. Redefining the problem
3. Using short term predictability

Systematic evaluation Organisation
2. Management processes

 Schedule
 Costs

Systematic evaluation 
Selection

4. Variation
Strategies Costs

 Scope
 Risks

Strategies
Scenario building & pattern 

analysis
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4. Keys to succes

1. Pitfall of control: being ‘out of sync’ with 
stakeholders and contextstakeholders and context

2. Pitfall of interaction: insufficient progress 
3. So a combination - dynamic management -y g

gives the best chance of success
4. Effective combination of strategies involves 

d ti t th j t t t d bj tiadapting to the project context and objectives

‘S l‘So many clues

………… and no solutions’
Quote from the ‘Singing detective’
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Conclusions

 The complexity of large infrastructure projects can be characterisedThe complexity of large infrastructure projects can be characterised 
as
 Detail

D i Dynamic

 This complexity needs to be recognised fully by:
 Project managersj g
 Clients/ Owners

 To reach fitting management solutions
B l ti j t l t hi h l d li t d By locating project elements which are complex and complicated

 By applying the strategies of control and interaction
 By combining the approaches of control and interaction in dynamic 

management
 To fit the unique project context and objectives
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Contact information

 More information by contacting ewe@atosborne nlMore information by contacting  ewe@atosborne.nl
 The book can be ordered using the site www.netlipse.eu
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