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Measurement of Flexibility
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Definition of Flexibility
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Helm 2007

Static Indicators
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Originating from the financial options used on stock markets

An option is the right but not the obligation to buy a product at a certain 

point of time with a price agreed in advance -> comparable with 

flexibility

Use equations for option analysis to calculate the value of flexibility

Real Option Analysis
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Decision Analysis (Decision Tree)
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Capability for change: Range of future 

states which could be managed

Uniformity: Homogeneity system 

performance for altering conditions

Effort of change: Cost of change, 

duration of change etc.

System Analysis (Dimensions of Flexibility)
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Measurement of Flexibility

There are not right or wrong methods 

There are only suitable or unsuitable methods
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Detailed Approach for Measurement of Flexibility
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Case Study

• real but anonymised case study

• residential area with 400 living 

units

• total area 17 ha

• 60% impervious area

• MsC thesis Beatriz Sepulveda
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Step 1: Alternative Solutions for Drainage

Sewers SUDS IISUDS I
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Step 2: Future Scenarios

• Gated Communities: ‘my home is my castle’ - the present 

basic conditions for urban drainage system will not change

• Global Village: ‘booming globalised economy’ - drastic 

increase of runoff

• Shrinking Cities: ‘economic crisis, agening society and 

shrinking cities - strong reduction of runoff

• Eco City: change towards sustainability - moderate increase 

of runoff
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Step 3: Modelling the Effects

Timestep 1
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Step 3: Modelling the Effects

Timestep 1

Timestep 2
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Step 3: Modelling the Effects

Timestep 1

Timestep 2

Timestep 3



S W I T C H

Step 4. Indicators Flexibility



S W I T C H

Step 4. Indicators Flexibility
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Minimax Regret for different scenarios

Step 4. Indicators Flexibility
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Life Cycle Costs

Step 4. Indicators Flexibility
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Step 4. Indicators Flexibility
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Step 5. Comparison Flexibility of Alternatives
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Conclusions

• Measurement approach 

represent characteristics 

mentioned in definition of 

flexibility

• Precise description of flexibility

• Approach requires high amount 

of work

• Flexibility is recommended as 

decision criterion for the design 

of urban drainage systems. 


