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via an existing dependency (marked with ‘1’). Four types of dependencies can be
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relationship question. A ‘positive’ answer (it exists) is marked with ‘1’. By answering 
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propagations of a system, the ΔCPI is calculated. S
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ΔCPI represents the influence of an element when a sequence of changes occurs 
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Fig.1, where every element in MDMM is ΔX in the

ΔCPI shows if an element (X or ΔX) is a Multiplier (

over incoming (positive value, ‘+’). It indicates 

outgoing changes (neutral, ‘0’). The

prevalence of incoming changes (‘ ’ value). These are 
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elements with high ΔCPI



SCPI and ΔCPI for D

SCPI and ΔCPI indicate resilience of a system. A hierarchic 

(‘1’s), indicates the sum of physical interfaces that run the system.
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Review of the ΔCPIs for the 3 

multiplication is ‘+1’.
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Types of ΔCPI

ΔCPI

–



SΔ

–

SCPI, ΔCPI and SΔ





SCPI, ΔCPI, SΔ

Amsterdam: towards resilient system for Phosphorus Recovery & Valorisation. DSM’18. 

–



Eppinger S.D., Browning T.R. 2012. “Design Structure Matrix Methods and Applications”, 

— –

“Governance of the Water
Enabled Policy Framework”, Institute of Energy and 

“Centralised, decentralised or hybrid sanitation systems? 
Economic evaluation under urban development uncertainty and phased expansion”.

–

–

Spiller M. 2017. “Measuring adaptive capacity of urban wastewater infrastructure –
and change propagation”. 


