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Abstract:  Measurement is a prerequisite for systematic 

development.  Resilience measurement approaches have been 

developed for assessment, planning and follow up resilience 

development.  In this chapter I will review several different 

resilience assessment systems that either measure resilience 

performance (past incident and the urban system's reaction in that) 

or resilience as competence (city's perceived capability to adapt, 

recover and benefit of shocks). The methods analyzed are 

Rockefeller Foundations 100 resilient cities measurement 

framework, UN Habitat disaster measurement system, New Zeland 

based method, the system produced by the Strategy Alliance and the 

method developed in the Global X Network.  None of these 

approaches are 'good' or 'bad' but they have been developed for a 

specific purpose, they have different objectives, principles, methods 

and data used.  The analysis framework consisted of five systems 

theoretical dimensions: structure, interaction, coordination, renewal 

and resources.  The analysis revealed that the approaches can be 

divided into three clusters; firstly survey based method that collect 

perceptions, second existing statistical data based methods and third 

multimethod approaches. One of the main conclusions was that 

none of these methods paid any or thorough attention on interaction 

between urban system components. Even if the methods try to 

assess resilience, the main source of adaptation – interaction 

dynamics- is not covered.  But even if the existing resilience 

measurement methods have weaknesses, I think that the comparison 

presented in this chapter provides resilience developers a conceptual 

framework for assessment criteria for deciding which method they 

should use. 

 

--------------------------- 

Competence and performance metrics 

At the beginning of the chapter, we referred to past disasters 

and their power as motivators for resilience improvement.   As 

stated earlier, our aim is to be prepared for future incidents, so the 

focus of this chapter is on resilience as a competence or a capacity 

of an urban system. However, before we analyze the different 



approaches in this field, a few words about another measurement 

approach; the performance analysis.  Performance metrics is 

measuring resilience by analyzing the data collected from previous 

shock situations and measuring the speed and time of recovery. The 

systems engineering researchers are using this approach a lot.  

Ramirez-Marquez (Henry and Ramirez-Marquez 2012, Hosseini et 

al. 2016) has conducted with his research group a comprehensive 

review of different resilience performance metrics applications.    

One of the most interesting ones is the network approach, 

where the resilience is perceived as network fault tolerance that is 

measured by the degree of the network. According to Ramirez-

Marquez network resilience, NR (p) is a measure that provides the 

upper bound on the number of node failures that even if they shake 

the network, they do not threaten its function; that is; the network 

remains connected with a probability of (1-p). Relative network 

resilience RNR(p) is defined as NR(p)/N, where N is some nodes in 

the network.  Dalziel and McManus (2004)  use key performance 

indicators (KPI), to compare the shocked performance to the target 

level and measure the time to discovery. The Marquez approach 

follows this line of thought; resilience is measured by the time 

needed for recovery /loss (td).   Even if performance based 

measurement system is attractive, it has two major features that can 

be considered as weaknesses. All of these indicators are data 

intensive and context dependent. Even if the recovery performance 

has been good, it does not automatically indicate that the city’s 

performance will be as good in the future contexts.   

The special challenge with an urban system is its great 

openness and high complexity. When engineering systems’ design 

and functions are well known, the urban system is a typical complex 

adaptive system that emerges from the behavior of independent 

agents.   

 



  

Picture 1. Delivery function transition in resilience. From Henry and Ramirez-

Marguez (2013)  

 


