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EXECUTIVE SUMMARY 

The main objective of the SMR project is to develop a Resilience Management Guideline that aims to 

help in the operationalisation of the resilience building process of European cities. This Guideline 

integrates five complementary tools that will enhance significantly the CITY1 resilience defined as the 

ability “to resist, absorb, adapt to and recover from acute shocks and chronic stressed to keep 

critical services functioning, and to monitor and learn from on-going processes through city and 

cross-regional collaboration, to increase adaptive abilities and strengthen preparedness by 

anticipating and appropriately responding to future challenges”. 

These five tools are: 1) a Resilience Maturity Model, 2) a Risk Systemicity Questionnaire, 3) a Portfolio 

of Resilience Building Policies, 4) a System Dynamics Model and 5) a Community Engagement and 

Communication tool. 

This report focuses on the first tool explaining the methodology used to develop it in addition to describe 

its maturity stages. Literature review was carried out in order to gather information about worldwide 

approaches regarding resilience. Furthermore, Group Model Building workshops have been arranged 

during the SMR Project first year to gather the needed requirements for the development of this 

Resilience Maturity Model from experts. A Delphi process and a validation workshop have also been 

carried out to further validate the Maturity Model and ensure its replicability and transferability to other 

CITIES in Europe.  

The Resilience Maturity Model comprises five maturity stages to guide cities through the optimal path 

of building resilience from a strategic approach. Each maturity stage contains a description of the 

objectives of that maturity stage, the stakeholders that need to be engaged in each stage in addition to 

a list of policies that should be developed in order to achieve the objectives defined in that maturity 

stage. A set of indicators have also been identified for monitoring and assessing the performance of 

these policies and justify their investments on resilience. Finally, the steps to follow in order to implement 

successfully the Maturity Model are explained. These steps consist of: 1) Assessment, 2) Strategy 

development, 3) Strategy implementation and 4) Strategy monitorization. 

  

                                                      

1 The SMR Project defines the concept of CITY as an environment that involves all the relevant stakeholders in the 

resilience building process. This concept is further explained in Section 4.2. 
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1 INTRODUCTION 

The severe consequences of the natural disasters that we have suffered in the last two decades such 

as the Indian Ocean tsunami in 2004, the Katrina and Sandy hurricanes in 2005 and 2012, the Haiti 

Earthquake in 2010, the East Japan Great Earthquake and Tsunami in 2011 and the most recent 

earthquake in Nepal in 2015, have overwhelmed the response capacity of cities. Moreover, the 

perspective for the next decades is not satisfactory, since it is expected that the number of disasters will 

continue increasing due to climate change and dense settlements in coastal and other disaster-prone 

areas. In addition, the dependency of current society on critical infrastructures may act as a stress 

multiplier for a whole range of social, environmental or economic challenges that a city may face. 

Nowadays, the majority of the world’s population live in cities, and according to forecasts, an increasing 

number of people will live in cities in the coming decades (100 Resilient Cities, 2016; Prior et al, 2013). 

As cities continue to grow, there is an urgent need to work toward building cities’ resilience to the effects 

of a wide spectrum of disasters, ranging from acute shocks such as floods, droughts, and earthquakes 

to chronic shocks such as climate change, or environmental pollution (Godschalk, 2003; Prior et al, 

2013; Weichselgartner and Kelman, 2014).  

Resilience thinking supports the transition from disaster management to an all-hazards approach, 

placing the emphasis on the ability of a complex system to deal with shocks and long-term stresses 

(Singh-Peterson et al., 2015). Resilience management expands the scope of risk management, in 

addressing complexities that characterise the operation of large integrated systems, considering known 

as well as unforeseen threats (Linkov et al. 2014). In this respect, the creation of more resilient cities or 

communities allows them to withstand and recover from shocks and stresses, being able to adjust plans 

and procedures prior to, during and following new or unexpected disturbances, so that they can maintain 

their function as needed throughout the disruption (Hollnagel, 2009).   

Current literature and international initiatives such as the Rockefeller Foundation through its 100 

Resilient Cities program and the United Nations Office for Disaster Risk Reduction (UNISDR), through 

its Making Cities Resilient Campaign, provide a broad set of frameworks, which include characteristics 

and priorities for building resilient cities (Johnson et al. 2014; Shaw, 2012; UNISDR, 2005; UNISDR, 

2015; 100 Resilient Cities, 2016). However, there is still the need to provide guidance for the 

operationalization of resilience for a practical application of resilience concepts in decision making and 

planning. Operationalization entails making resilience concepts useful and useable beyond their 

theoretical context to policy makers and managers. In order to find a way to address this need, the SMR 
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project is developing, testing and validating a Resilience Management Guideline. This Resilience 

Management Guideline builds on five complementary tools that will enhance the anticipation and the 

coordination across different stakeholders and will enable addressing risks and opportunities in order to 

facilitate planning and decision-making process. These five tools are: 1) a Resilience Maturity Model, 2) 

a Risk Systemicity Questionnaire, 3) a Portfolio of Resilience Building Policies, 4) a System Dynamics 

Model and 5) a Community Engagement and Communication tool. 

This deliverable focuses on the first tool, the Resilience Maturity Model. The SMR project has developed 

a Maturity Model that defines incremental stages, which guide CITIES through the ideal path for building 

resilience taking into account the definition of City Resilience developed within the SMR project scope. 

City Resilience has been defined as “is the ability of a CITY2 or region to resist, absorb, adapt to 

and recover from acute shocks and chronic stressed to keep critical services functioning, and 

to monitor and learn from on-going processes through city and cross-regional collaboration, to 

increase adaptive abilities and strengthen preparedness by anticipating and appropriately 

responding to future challenges”. 

 

The aim of the Maturity Model is to provide a tool for reflection and guidance in the resilience building 

process, that enables cities to develop an analysis of its current status and providing a guideline about 

what the following steps should be from a strategic approach. 

The Maturity Model is primarily designed to assist CITIES in assessing current maturity stage and 

identify future resilience demands and capacities in order to advance to a more mature level. 

The SMR Maturity Model defines five maturity stages: Starting, Moderate, Advanced, Robust, and 

verTebrate3. Each of these maturity stages includes a description of the objectives of each stage, the 

stakeholders actively involved in each maturity stage, a list of policies that should be developed in order 

                                                      

2 The SMR Project defines the concept of CITY as an environment that involves all the relevant stakeholders in the 
resilience building process. This concept is further explained in Section 4.2. 

3 The initials of the first fourth maturity stages with the ‘T’ of the last stage set up the SMART acronym, that is the 

first word of the name of this project: ‘SMART Mature Resilience (SMR)’. 
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to achieve the objectives defined in the respective maturity stage and a set of indicators that can be 

used to monitor the progress of the policies. 

From the SMR project perspective, the use of the Maturity Model can contribute to cities in the following 

areas:  

 Common and holistic understanding of resilience concept: The Maturity Model provides a 

tool for increasing common understanding of resilience using a common terminology to refer to 

the same concepts. It allows end users to understand resilience as a multidimensional objective, 

gaining a holistic understanding of each dimension and their interrelationships.  

 Enhancing communication among stakeholders: The Maturity Model provides a set of 

policies and indicators that help the exchange of experiences and information within and beyond 

cities. The use of the Maturity Model facilitates a continuous process of discussion and 

participation of the city stakeholders, that increases their awareness, engagement and 

commitment on the resilience building process. It may help to strengthen partnerships among 

various stakeholders.  

 Identifying and supporting development of resilience-strengthening strategies: The 

Maturity Model is a strategic tool that provides a roadmap about how the resilience process may 

be through the policies defined in each stage. The Maturity Model enables, from a strategic 

level, the identification of areas that need to be improved in each city and reflect these in 

policymaking and planning. Once the city has identified its weaknesses, the city should identify 

its priorities and develop the resilience-strengthening policies, which implementation process 

using the proposed indicators.  

The use of the Maturity Model as a tool for discussion also helps create consensus on what needs to 

be done to build or enhance resilience guiding the decisions making process.  

 

In D2.5, general requirements of the European Resilience Management guideline and specific 

requirements that each tool should fulfil were gathered from the cities based on four workshops 

conducted in WP2. Therefore, when developing the tools and the resilience management guideline it is 

important to verify that the general and specific requirements defined in D2.5 are effectively addressed 

and fulfilled. 
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The following tables explain the general and specific requirements that were defined for the Maturity 

Model and how these requirements have been accomplished. 

1.2.1 GENERAL REQUIREMENTS APPLICABLE TO ALL THE 

EUROPEAN RESILIENCE MANAGEMENT GUIDELINE TOOLS 

Requirement Accomplishment explanation 

Useful user friendly tools tailored to 

relevant stakeholders 

Some of the major changes done to the preliminary version of 

the maturity model (deliverable 2.6) are related to the 

fulfilment of this requirement. Reducing the number of policies 

and dimensions, the creation of sub-dimensions, the 

reordering of the policies to show their evolution through the 

stages… all these changes make the maturity model more 

understandable and therefore more user friendly. 

Moreover, the refinement of the explanation of the roles of the 

different stakeholders in each of the maturity stages also 

provides input on how each stakeholder could take advantage 

of using this tool. 

The online version of the Maturity Model will be interactive and 

user friendly in order to facilitate the use of it to all the city 

stakeholders interested in having an overview of how the 

optimal path towards building resilience is. 

Tools developed should complement 

the tools, indicators, policies, methods 

and procedures that are currently 

being used in cities 

 

The final version of the maturity model has been developed 

not only revising the existing literature regarding city resilience 

but also analysing reports and strategies of different cities and 

worldwide projects and approaches. This way it is ensured 

that the policies included in the maturity model have already 

been applied in some cities and consequently are replicable 

to others.  

Guideline to enable prioritisation of 

resilience building policies for CITY 

with respect to infrastructure 

The Maturity Model provides an optimal path for building city 

resilience. Therefore, this tool will provide help determining 

the temporal order for the implementation of the resilience 
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resilience, climate adaptation and 

social issues  

building policies in order to achieve the highest efficiency in 

the resilience building process. 

Need to standardize the resilience 

building process 

All the names of the stages, dimensions, sub-dimensions, 

policies and indicators included in the Maturity Model have 

been standardize as well as properly defined in order to 

ensure a common understanding. 

1.2.2 SPECIFIC REQUIREMENTS APPLICABLE TO THE MATURITY 

MODEL 

Requirement Accomplishment explanation 

Guideline to help in the allocation of 

efforts needed and steps to take over 

time, to develop and effectively 

implement the resilience action plan 

(or de facto resilience action plan) 

The Maturity Model provides an optimal path for building 

resilience. Therefore, it could be defined as a guideline to 

help in the allocation of efforts and steps to take over time. 

The evolution of the policies within each sub-dimension and 

through the five different stages provides a quick overview 

of which is the optimal way of implementing the resilience 

action plan. 

List of indicators to measure the 

effectiveness on the resilience action 

plan (or de facto plan) 

The Maturity Model gives a list of indicators including 

inductor indicators as well as result indicators whose main 

aim is to monitor the resilience building process of a city. 

Mapping of key stakeholder's roles 

and responsibilities with respect to the 

development and implementation of 

the resilience action plan (or de facto 

plan) 

The Maturity Model lists and defines city stakeholders. It 

also explains the roles and the responsibilities of the 

different stakeholders in each of the maturity stages. 

 

Guideline to involve all the relevant 

stakeholders in emergency 

preparedness and crisis management 

through plan preparation, regular 

The ‘Preparedness’ and ‘Infrastructure & Resources’ have 

specific policies explaining how relevant stakeholders 

should gradually involve in all these activities. 
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training, emergency drills and 

exercises 

2 STATE OF THE ART 

Worldwide there have been twice as many disasters and catastrophes in the first decade of this century 

as in the last decade of the 20th Century (Government and Disaster Resilience Minitrack, 2016). During 

the aftermath of these disasters, the need for improving our ability to manage and assess the cities’ 

resilience emerges. However, how to best prepare for already known risks as well as the unexpected 

ones is an enormously complex activity that is still in a primal stage.  

CITIES require mechanisms for evaluating policies designed to build resilience and more specifically, 

metrics for monitoring and assessing the performance of these policies and justify their investments on 

resilience. Additionally, the resilience measurement may contribute to raise awareness about the need 

for resilience and the needed resources (Prior et al., 2012). However, resilience can be difficult to 

measure precisely because it is a complex and multidimensional concept.  

In this regard, progress is being making on finding suitable indicators and metrics that retain the 

resilience key attributes. There are several studies that define a methodology/tool and a list of indicators 

to be able to evaluate the resilience level of the cities and regions. A comprehensive overview of 

approaches and tools are provided in D1.1. A summary of main methods is provided below. 

 

Cutter et al. (2014) define a methodology and a set of indicators to assess the resilience level of the 

communities. They define six main resilience categories (social, Housing/infrastructural, community 

capital, economic, institutional, and environmental) and for each of them they define a series of 

indicators (49 in total) in order to be able to estimate the value of each category and the resulting 

resilience score.  

Similarly, Kusumastuti et al. (2014) develop a resilience index to estimate the resilience level of 

Indonesia against natural disasters. The proposed resilience index is defined as a ratio between the 

preparedness and vulnerability. Within these two components several dimensions (social, community 

capacity, economic, institutional, infrastructure, and hazards) and sub-dimensions have been defined. 
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In turn, for each sub-dimension several indicators have been defined to evaluate the resilience level of 

this country. 

Based on economic development and social capital, a resilience index has been defined to evaluate the 

level of community resilience (Sherrieb et al., 2010). Ten indicators have been listed to measure the 

economic development grouped in three categories: resource level, resource equity, and resource 

diversity. In order to assess the social capital dimension, seven indicators have been defined classified 

by three categories: social support, social participation, and community bonds. 

From a geographic approach, Zhou et al. (2010) define a model of Disaster Resilience of Loss-

Response of Location that define disaster resilience based on three dimensions: (1) Time, (2) space 

and (3) attribute. The time dimension is basically divided into three periods: before (pre-), during (in-) 

and after (post-) disaster. The space dimension can be divided into several spatial scales according to 

the scope of disaster-influenced area: community, town, county, province, and country. Finally, the 

attribute dimension indicates the categories that can be affected in an area through a hazard such as 

economic, institutional, social and environmental characteristics.  

More specifically, related to urban resilience, Bozza et al. (2015) define an integrated framework based 

on Hybrid Social-physical networks by merging both physical and social components and taking into 

account engineering measures to assess the resilience level of the urban area in order to face disasters. 

In the same vein, Araya-Muñoz et al. (2016) define an adaptive capacity index for urban areas to face 

climate change. This index is calculated based on 17 indicators that in turn they are aggregated in 6 

determinants, and these six in three components (awareness, ability and action) that allow assessing 

the adaptive capacity index.  

Regarding cities, there are two very well-known tools that allow evaluating the resilience level of the 

cities. The first one is the City Resilience Index (CRI) which is a tool developed Arup for the Rockefeller 

Foundation that gives the city a holistic ‘resilience profile’. It proposes 52 indicators that measures the 

following four dimensions: Health and well-being, economy and society, Infrastructure and environment 

and, Leadership and strategy (ARUP, 2016).    

The second one is the Sendai Framework for Disaster Risk Reduction 2015-2030 which aims to achieve 

the substantial reduction of disaster risk and losses in lives, livelihoods and health and in the economic, 

physical, social, cultural and environmental assets of persons, businesses, communities and countries 

over the next 15 years. The Sendai Framework defines four priorities for reducing disaster risks: (1) 

Understanding disaster risk, (2) strengthening disaster risk governance to manage disaster risk, (3) 
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investing in disaster risk reduction for resilience and (4) enhancing disaster preparedness for effective 

response and to “build back better” in recovery, rehabilitation and reconstruction. In order to accelerate 

the implementation of the priorities set forth in the Sendai framework, the United Nations International 

Strategy for Disaster Reduction launched the U.N. Disaster Resilience Scorecard (UNISDR, 2014) 

which integrates all aspects of disaster resilience and identify shortfalls in cities’ resilience plans. It 

provides 85 criteria addressing the ten essentials of disaster management: organization, budget, 

preparation, infrastructure, safety of essential facilities, building regulations, training for disaster, 

ecosystem protection, warning systems, and restoration needs. 

Finally, it is worth mentioning the OECD framework, which is a framework for city resilience that identify 

economic, social, environmental and institutional drivers that can aid cities improve resilience. In a 

comprehensive report, OECD examines and analyses approaches, policies and concrete city actions 

worldwide (OECD 2016).  The resulting framework is part of their contribution to the implementation of 

the Sendai Framework and the New Urban Agenda of the UN (c.f. Habitat III conference in Quito, 2016).  

Specifically, OECD identifies four factors that affect resilience (economic, social, environmental and 

strong open-minded leadership). Moreover, the OECD report states that enhancing resilience requires 

new ways of designing and delivering policies, since the policies should support flexibility. Moreover, 

the report discusses the importance of collaboration with multi stakeholders (i.e., citizens and private 

sector). 

As it has been mentioned, there are several studies that suggest indicators and tools that allow 

evaluating the resilience level of a city. However, most of them present static indicators that limit to 

estimate the resilience level of a city using a numeric value and focus on evaluating the internal 

resilience level of the cities without taking into account the external stakeholders and their relationships.  

 

Despite the importance of improving the resilience of cities, currently there are limited examples of the 

sequential steps that cities should follow in developing resilience (Molin Valdés et al., 2013). 

Furthermore, cities can exhibit a great variation in resilience level, and there is a lack of guidance on 

which policies should be implemented as function of the current situation of a city (Oteng-Ababio et al., 

2009). In addition, there is little understanding of how the different stakeholders of a city should work 

and collaborate to develop the city’s resilience (Singh-Peterson et al., 2015). In this context, the SMR 

project presents a Maturity Model that proposes an ideal sequence of maturity stages guiding the 

relevant stakeholders in a city in resilience building process.  
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Maturity models serve to identify the ideal path for the evolution of a process from an initial stage to a 

more advanced stage, passing through a number of intermediate stages (Becker et al., 2009; Wendler, 

2012). Maturity models consist of a structured collection of elements describing the characteristics of 

effective processes at different stages, suggesting goals to be achieve at each stage and transition 

activities to get from the bottom stage of maturity to the highest level of maturity (Pullen, 2007). 

Furthermore, maturity models provide criteria and characteristics that need to be fulfilled by a community 

to reach a particular maturity level. During maturity appraisal, a snap-shot of the organization regarding 

the given criteria is made (Becker, Knackstedt et al. 2009). 

The objective of Maturity Models is therefore, to describe the trajectory of an organization over time 

through stages of increasing maturity measured by capability to perform some process (Wendler 2012). 

The bottom stage stands for an initial stage that can be, for instance, characterized by an organization 

having little capabilities in the domain under consideration. As the stage increases, activities are 

performed more systematically and are better defined and managed (Fraser, Farrukh et al. 2003). 

Therefore, the highest stage represents a conception of total maturity and advancing on the evolution 

path between the two extremes involves a continuous progression regarding the organization’s 

capabilities or process performance.  

Although Maturity Models have their origin in quality management, a systematic mapping study, 

published in 2012, surveying the use of maturity models until 2010 identified articles in scientific journals 

and conferences on uses of maturity models in nearly two dozen application domains (Wendler 2012). 

Software development and software engineering were by far the most popular application areas with a 

total of 89 articles. Applications in public sector, project management, other business areas, engineering 

and knowledge management and process management appeared in more than ten papers each. Other 

applications included engineering, outsourcing, medical sector, supply chain management, business 

functions, business intelligence, collaboration processes, finance/controlling, IT functions, IT 

governance, IT alignment, leadership and sustainability (Wendler 2012, Figure 3, p. 1328). In recent 

years, maturity models have been developed and validated in new domains, including environmental 

management and information security (Rigon et al. 2014). 

Despite their differing purpose, for example as a tool for continuous improvement or as a means for the 

assessment and benchmarking, maturity models classify and assess institutional, organizational and or 

technical capabilities of an organization or information system that provide certain beneficial effects 

according to the corresponding maturity level (Frick, Kuttner et al. 2013). The use of Maturity Models 

generates an awareness of the analyzed aspects: their state, importance, potentials, requirements, 
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complexity, and so on. Furthermore, the maturity models may serve as reference frame to implement a 

systematic and well-directed approach for improvements, ensure a certain quality, avoid errors, and 

assess one’s own capabilities on a comparable basis (Wendler 2012). In line with this, maturity models 

are used as an evaluative and comparative basis for improvement and to derive an informed approach 

for increasing the capability of specific area within an organization (Bruin et al, 2005). Actually, maturity 

models should be sufficient to support organizations in the assessment of their maturity level and 

capabilities to conduct inter-organizational integration by the identification of beneficial effects 

corresponding to each maturity level and the enactment of necessary measures to overcome existing 

impediments of preventing inter-organizational activities (Frick, Kuttner et al. 2013). 

Given the identified gaps on the resilience operationalization process and taking into account the 

characteristics of maturity models, the SMR project has developed a Resilience Maturity Model that 

comprises five well-defined maturity stages to guide cities through the ideal path of building resilience. 

This research includes the role of the external stakeholders since it understands CITY (in capital letters) 

as an environment that involves all the relevant stakeholders that are involved in the resilience building 

process such as multi-level governance, critical infrastructure providers, volunteers, emergency services 

etc. (see Section 4.2 for further detail). Cities will start from stage one, and from there move on to a 

more advanced stage, passing through a number of intermediate stages. Therefore, the SMR Resilience 

Maturity Model will provide guidance to cities on the specific resilience building policies that they have 

to implement in each of the maturity stages. The implementation of these policies will allow the cities to 

move forward from one stage onto the next and consequently improve their resilience level. 

Furthermore, in order to be able to diagnose the current situation, several indicators have been defined 

that permit to define the stage in which each CITY is in the four resilience dimensions at any time. 
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3 METHODOLOGY 

The development of the Maturity Model has been carried out in an iterative way, improving the model 

continuously until reaching the version described in this deliverable.  

Before starting with the development of the Maturity Model a conceptualization phase was carried out 

through a literature review. The objective of this conceptualization phase was to obtain an overview of 

current practice in urban resilience and EU sectoral resilience approaches, to identify, synthesise and 

assess the main challenges and best practice of today. As a result of this phase, deliverables D1.1, 

D1.2 and D1.3 were developed.  

After the preliminary conceptualization phase, the development of the Maturity Model was accomplished 

through two phases. In the first phase, a preliminary version of the Maturity Model was presented in 

D2.6. Four Group Model Building (GMB) workshops were organized and conducted, and the main 

content of the maturity model was gradually developing with the input gathered during these workshops. 

Rotterdam, Vejle and Glasgow resilience strategies (part of the cities’ involvement in the 100 Resilient 

Cities program) have been reviewed in order to gather additional information to develop the Resilience 

Maturity Model4. Additionally, a Delphi methodology with additional experts external to the project has 

been used to validate the Maturity Model.  

In a second phase, this Maturity Model was enhanced thanks to the cities’ feedback and the validation 

workshop held in Kristiansand (Figure 1). The next sub-sections elaborate further each method 

employed to formulate the Maturity Model.  

                                                      

4 Vejle‘s Resilience Strategy (2016). www.100resilientcities.org/page/-

/100rc/Vejles_resilience_strategy_webquality_160316.pdf 

Rotterdam’s Resilience Strategy (2016). http://www.resilientrotterdam.nl 

Glasgow Resilience Strategy (2016). www.glasgow.gov.uk/index.aspx?articleid=17668 

http://www.100resilientcities.org/page/-/100rc/Vejles_resilience_strategy_webquality_160316.pdf
http://www.100resilientcities.org/page/-/100rc/Vejles_resilience_strategy_webquality_160316.pdf
http://www.resilientrotterdam.nl/
http://www.glasgow.gov.uk/index.aspx?articleid=17668
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Figure 1: Methodology to develop and validate the SMR Maturity Model 

 

Group Model Building (GMB) is a collaborative methodology that enables integrating fragmented 

knowledge, initially residing on the minds of different experts, into aggregated models (Richardson and 

Andersen, 1995). Through different exercises such as stakeholders’ analysis, policies and indicators 

identification, models are developed that integrate the experts’ fragmented knowledge and deliver 

insights to the problem (Andersen et al., 1997; Andersen et al., 2007; Rich et al., 2009). 

Four workshops were arranged between October 2015 to May 2016 in the city of Riga, Bristol, Rome 

and Vejle in the field of Critical Infrastructures (CIs), Climate Change and Social Issues. The SMR 

consortium employed the GMB methodology to gather knowledge from domain experts about the 

challenging areas. The workshops provided a wealth of information about different aspects of each 

problem area which was then used as an input for developing the maturity model. In the first workshop 

(Riga, 26th-29th October 2016), SMR acquired information about dependencies of cities on CIs defining 

the most relevant milestones occurred in the history related to CI dependency; the relevant indicators 

to assess the resilience level of the cities regarding their dependency towards CIs, and the Behaviour 

over Time (BOT) graphs. For further results, see Deliverable D2.1.  
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The second workshop (Bristol, 25th-28th January 2016) identified a wide range of policies, indicators and 

barriers about Climate Change and resilience. The workshop in Bristol also pinpointed the first indication 

on the dynamics of building resilience, and identified the evolution of the main policies and which policies 

need to be implemented first. Following steps regarding the development of the maturity model were to 

reaching consensus on which specific stage the different policies need to be implemented. Complete 

documentation of the results obtained in the workshop of Bristol can be found in Deliverable 2.2. 

The third workshop (Rome, 22nd-25th February 2016) resulted in a better definition of the specific stages 

of the city-resilience preliminary maturity model and suggested relevant indicators to measure the 

resilience level in a particular stage and throughout the whole process. These results were valuable and 

contributed to comprehend better the dynamics of building resilience. Further results can be found in 

Deliverable 2.3. 

Finally, the fourth workshop (Vejle, 9th -12th May 2016) focused on consolidating, integrating and 

validating the results obtained in the previous workshops on Critical Infrastructures, Climate Change, 

and Social Dynamics. The main focus of this workshop was to validate the identified policies in each 

stage of the maturity model, and provide feedback for the proposed definition of the city resilience. As 

a result, a better definition of the policies that need to be implemented in the specific stages of the city-

resilience preliminary maturity model was developed. The results also served to understand better the 

dynamics of building resilience. Overall results are documented in the Deliverable 2.4.  

 

Based on the results presented in the deliverables D1.1, D1.2 and D1.3 and the information gathered 

from experts during the four workshops conducted in WP2 using the Group Model Building methodology, 

the SMR project has developed its own definition of City Resilience in addition to a preliminary version 

of the Maturity Model. These results have been validated using a Delphi methodology involving 

multidisciplinary experts with experience in different areas of resilience (Critical Infrastructure, Climate 

Change, Social Issues) and different levels (city representatives/governance and the European 

Dimension of resilience).  

The Delphi method is a systematic and iterative process for structuring a group communication process 

that aims at conducting detailed examinations and discussions of a specific issue for the purpose of 

goal setting, policy investigation, or predicting the occurrence of future events (Ulschak, 1983; Turoff & 

Hiltz, 1996; Ludwig, 1997). Delphi, in contrast to other data gathering and analysis, techniques, employs 

multiple iterations to obtain a consensus concerning a specific topic. Iterations refer to the feedback 
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process. The process has a series of rounds, and in each of these rounds every participant works 

through a questionnaire which is returned to the facilitator who collects, edits, and returns to every 

participant a summary of all the comments made by each participant to be aware of the range of opinions 

and the reasons underlying those opinions (Ludwig, 1994). 

In the case of SMR project, the Delphi took place of two rounds. The purpose of the first round was to 

validate the City Resilience definition as well as the description of the five stages defined in the 

preliminary version of the Maturity Model. In addition to this, experts were asked to identify to what 

extent stakeholders should be involved in each of these five stages of the Maturity Model.  

In the second round, the Delphi process participants were asked in the first place to re-evaluate the 

answers from the first questionnaire where the experts did not reach a consensus. Additionally, they 

were asked to classify a set of resilience building policies considering the maturity stage where they 

should start their development to guarantee their effectiveness in the resilience building process. After 

these two rounds, experts were provided with an anonymous summary of the opinions gathered in the 

first and second rounds so they could review this summary of results and see their own answers with 

regard to other participants’ answers. Deliverable 1.4 provides further details about the process and the 

obtained results.  

 

The Preliminary Maturity Model presented in D2.6 has been improved to facilitate its comprehension 

and application. The feedback gathered from the representatives from the seven cities involved in the 

SMR project through the activities carried out in WP5 in addition to the workshop held in Kristiansand 

on September 2016 was included in this new version of the Maturity Model. The following are the most 

significant improvements:  

 City stakeholders: The list of stakeholders has been updated including new stakeholders such 

as professional volunteers and sectoral regulators.  

 Resilience dimensions: While the preliminary Maturity Model considered five resilience 

dimensions, the Maturity Model presented in this deliverable considers the following four ones: 

Leadership & Governance, Preparedness, Infrastructure & Resources and Cooperation. 

Learning is now considered as a continuous process developed in each of the four resilience 

dimensions used in the SMR Project.  
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 Maturity stages descriptions: The description of each maturity stage has been extended and 

classified according to the four resilience dimensions mentioned before. This way, it is easier to 

follow the evolution of these resilience dimensions over the maturity process. 

 Roles of stakeholders: the role of stakeholders is described in each maturity stage, providing 

more details about their responsibilities at each stage.    

 Policies dimensions and sub-dimensions: The policies included in the Maturity Model have 

been classified considering the four resilience dimensions: Leadership & Governance, 

Preparedness, Infrastructure& Resources and Cooperation. At the same time, each resilience 

dimension has been split into several sub-dimensions. These sub-dimensions will help cities to 

visualize their maturity levels in these predetermined sub-areas as well as overall, as cities can 

be at different maturity stages in different policy dimensions and sub-dimensions. 

 Standardization of policies syntax: the policies have been numerated and named following 

the same standard: policy code, task and description. This facilitates how identify and refer to 

them. First, each policy has been given a code that consists of a letter, a number, a letter and 

a number: the first letter correspond to the four resilience dimensions (“L” for Leadership and 

Governance, “P” for Preparedness, “I” for Infrastructure and Resources, and “C” for 

Cooperation). The following number corresponds to the number of sub-dimension defined within 

each dimension. The following letter identifies the maturity stage (S-Starting, M-Moderate, A-

Advance, R-Robust and V-vertebrate) and the following number the number of policy within this 

sub-dimension. For example, “L1S1 Establish a working team responsible for resilience issues 

in the city” policy has the following code: L1S1. L refers that this policy belongs to the Leadership 

and Governance dimension. 1 refers that this policy belongs to the first sub-dimension. The 

following letter, S, explains that this policy is in the first stage of the maturity model “Starting 

stage” and finally, the number 1 means that it is the first policy within this sub-dimension and 

within the starting stage. This code does not provide any information itself; it is just the name 

for the policy. Second, the name of the policy is provided. The task associated with the policy 

shall be written such as: “DO THAT” without a full stop at the end. The task is reduced to the 

essential and does not include any descriptions or examples. And finally, a description of each 

policy is provided including information and/or examples. 

 Reduce the number of policies: the number of policies included in the Maturity Model has 

been reduced from 132 to 90, to facilitate its comprehension and use. The policies proposed 

in the Maturity Model are described from a strategic approach therefore, a process of 

particularization to each city context should be carried out when implementing this tool in 

practice.  
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4 STRUCTURE OF THE MATURITY MODEL 

The SMR Maturity Model defines a sequence of five maturity stages cities pass through from their initial 

efforts in resilience building process towards the achievement of resilience excellence. The five maturity 

stages are: Starting, Moderate, Advanced, Robust, and verTebrate. 

As it was explained in the Deliverable 2.5, the SMR Maturity Model is defined at a strategic level, where 

each stage represents a generic characterization of the resilience building process and could be applied 

to any city. The resilience building policies included in each maturity stage are also described using a 

high-level approach due to this tool’s strategic approach and its target end-users. These resilience 

building policies included in the Maturity Model will be afterwards particularized for each city context and 

characteristics in the Portfolio of Resilience Building Policies tool5, which aims to provide support at a 

tactic or operative level. Following some characteristics to consider during the particularization process 

to carry out in each city during the Maturity Mode implementation is explained (Figure 2):  

 Population: different aspects must be considered related to population. Population density in 

an urban area makes cities especially vulnerable both to the impacts of shocks and stresses. 

For instance, the number of people and critical services affected due to a blackout is significantly 

bigger in cities than in rural areas.  

The average age of citizens, the percentage of economically active population, percentage of 

citizens with higher education, and percentage of immigrants are also relevant indicators to 

consider in order to particularize the Maturity Model since they provide information about the 

current and future challenges of the city.  

 Geographical location: the location of a city can influence the probability of suffering certain 

type of shocks and stresses. For instance, Donostia-San Sebastian is a coastal city with 

propensity for huge waves and consequently wave damage and flooding. On the other hand, 

Rome is more likely to suffer the effect of an earthquake because of its location in a seismic 

active area.  

                                                      

5 The Portfolio of Resilience Building Policies tool will provide insights to adequate the generalist policies presented 

in the Maturity Model into more specific policies designed for the context of each city. This tool is part of the 

Resilience Management Guideline proposed by SMR project.  
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 Vulnerabilities: It is of paramount importance for each city to assess its particular challenges 

in order to know the type of shocks and stresses that it can suffer from and to identify the correct 

actions to implement to avoid or at least minimize their effects.  

 Governance: the government is a key element in the resilience building process. It must 

guarantee the delivery of services and resources, respond to shocks and long-term stresses 

and provide security. The government is in charge of implementing new legislation and 

regulation to promote the resilience building process.  

 Economic situation:  cities that invest in public infrastructure, planning systems, and support 

for employment growth can increase their resilience significantly, thus improving long-term 

investment prospects. On the other hand, cities in developing countries face high chances of 

suffering shocks and long-term stresses due to their relative lack of resources to guarantee the 

social welfare and increase the quality of infrastructures and adapt them to deal with these 

events. Indicators as unemployment rate, local GDP, business activity, investments in R&I and 

the budget the city council manages enable to analyze the economic situation of a city.  

 Quality of infrastructures: guaranteeing a high level of performance of the facilities that are 

critical to the citizens’ health and welfare is really crucial to deal with shocks and stresses. 

Energy, transport, communications and health are examples of these critical services. Concrete 

actions must be implemented towards the promotion of quality infrastructure investment to 

increase their redundancy, reliability and flexibility. 

Apart from the critical services, the overall city infrastructure needs to be able to withstand a 

shock or easily to be restored if it is damaged during a shock. The city’s urban plan should 

define measures to adapt the infrastructures (houses, buildings…) located in particularly 

vulnerable areas and to build new infrastructures using technologies that can minimize the effect 

of shocks. This is the case of Japan, where the buildings must meet earthquake-safe building 

codes. 

 Quality of life- Social cohesion: it is "the capacity of a society to ensure the welfare of all its 

members, minimising disparities and avoiding polarisation". The strength of relationship 

between neighbours is an indicator of how well communities will adapt when a shock occurs. In 

those situations, citizens cooperate to achieve shared well-being. It is important to build also 

social cohesion when living with communities from a variety of cultures, ethnicities, languages 

and abilities. Immigration's influence on social cohesion is one of the major challenges for 

Europe's future. Successful integration of immigrants is a prerequisite for social cohesion and 

economic progress. 
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Indicators such as crime rate, poverty and integration programs among others are also crucial 

measurements to assess the quality of life of a city.  

 

Figure 2: Context characteristics of a city 

Each city has been performing specific actions towards resilience in different ways. Some of them have 

been working for several years on the concept of resilience while others have just started. Therefore, 

the requirements each of the cities are not the same. In fact, a city that has been developing resilience 

building activities for several years will require different activities than a city that has just started the path 

of developing this concept. Thus, the potential end users of the Maturity Model, basically all the CITY 

stakeholders, can use the SMR Maturity Model on the one hand, to identify areas that need to be 

improved and on the other hand, to assess their corresponding maturity stage considering the efforts 

made in the resilience building process. Once they identify their corresponding maturity stage, the cities 

should identify their priorities and the Maturity Model will help them through its policies to guide along 

their path in the resilience building process considering their future resilience demands and capacities. 

Following the suggested implementation order of the resilience building policies, cities will find the ideal 

way to advance in the resilience building process and improve their resilience level to deal with shocks 

and long-term stresses. 

Each of the five maturity stages defined in the SMR Maturity Model presents the following components 

(see Figure 3): 
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- Description: The model presents a description of what the objective of each of the stages is, 

so the cities could know where to focus on.  

- Stakeholders involved: The progression of the involvement of the agents in the resilience 

building process is fundamental. Consequently, we have given importance to present the agents 

that should be involved in each of the stages.  

- Policies: The actions that cities should take to complete each of the stages have been exposed, 

so they could know exactly what steps they should take to reach the objective of the stage.  

- Indicators: Having indicators that assess the resilience building process can help city 

stakeholders identify gaps and can support the continuous development that is made towards 

resilience building policies. Two types of indicators have been identified: effort indicators and 

result indicators. Effort indicators are indicators that reflect the amount of effort that has been 

invested in implementing policies, while result indicators are indicators that estimate the level 

of implementation of the policies. 

 

Figure 3: SMR Maturity Model elements 

Following sections will describe these components of the Maturity Model with further detail. 
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Each maturity stage in the model presents a description of its objective, so the cities could know clear 

where to focus on. As the cities progress through on the maturity stages, they will mature from lower 

resilience to higher resilience representing vertebrae of the backbone of European resilience.  

As it was explained already in the proposal, the overall objective of the SMR project is to develop, test 

and demonstrate a pilot of European Resilience Management Guideline that will increase significantly 

the ability of the European region exposed to hazards to resist, absorb, accommodate to and recover 

from the effects of a hazard in a timely and efficient manner, including through the preservation and 

restoration of its essential basic structures and functions.  

The high level of interconnectedness and interdependencies among cities and their systems may lead 

to cascading effects and crisis escalation from local level to regional, national or even international level. 

This is the main reason that cities should not be considered as isolated entities in the resilience building 

process. Furthermore, it is evident that no city, any municipal or regional authority has complete 

jurisdiction, control or ownership over resilience; this is mainly due to the city’s multifaceted nature and 

the complexity of its systems. In this context, the SMR project presents a holistic approach where cities 

are not considered as isolated entities, but rather as interconnected and interdependent units of a variety 

of structures, systems and communities. Within the SMR approach, cities are considered as vertebrae 

in a strong and solid European resilience backbone (see Figure 4). 

 

Figure 4: SMR European backbone concept 
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The aim of this ‘Backbone’ is to maximize the impact of the Resilience Management Guideline by 

involving as many cities in Europe as possible.  

 

 

Building city resilience is a complex process that requires the commitment and engagement of 

numerous stakeholders progressively (Dieleman 2013; Malalgoda et al. 2013). Resilience literature 

emphasizes that the resilience of a city cannot be found on the level of the system (city) alone, but it 

depends on the capacity of the stakeholders to prevent, prepare, respond, and recover from disasters 

(UNISDR, 2007). City stakeholders are the individuals, groups or organizations from various disciplines 

and with different needs, responsibilities and resources that are involved in the resilience building 

process. City stakeholders include emergency services, critical infrastructure (CI) providers, academic 

and scientific entities, media, public and private companies, different tiers of governance (local, regional, 

national and international), volunteer organizations, and non-governmental organizations.  

The success of building city resilience is determined by the extent to which city stakeholders are involved 

in the resilience-building process (Kapucu et al., 2010). Furthermore, the involvement of the 

stakeholders in the resilience-building process maximizes local capacities and available resources 

(Oxley, 2013). Building city resilience therefore, requires analyzing the needs of the different city 

stakeholders and empowering them to take actions. In this context, the SMR project defines the concept 

of CITY (in capital letters) as an environment that involves all the relevant city stakeholders in the 

resilience building process (Figure 5).  
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Figure 5: CITY concept – a city that involves all the relevant stakeholders in the resilience 

building process 

The progressive involvement of the stakeholders is considered in the description of the maturity stages. 

Thus, city (in small letters) is used in the first three maturity stages since all the relevant stakeholders 

are not still involved in the resilience building process. The CITY (in capital letters) concept is used in 

the Robust and VerTebrate maturity stages, where all the stakeholders are already involved in the 

resilience building process.  

Table 1 shows the description of the relevant stakeholders considered in the SMR Project. 

Table 1: List of relevant stakeholders in SMR Project 

Stakeholder Roles in building city resilience 

Local 

government 

Local government includes the different departments of the city council and all 

the municipal agencies. It is considered as the institutional level closest to 

citizens. It provides a strategic planning vision to better prepare the city to 
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respond to disaster risks and improves health, well-being and education. 

Furthermore, local government is responsible for ensuring the continuity of some 

services in the city, which may include highways, energy, water and telecoms 

infrastructure. 

Regional 

government 

A regional government is an entity that has a control on a specific area that may 

include different cities. 

National 

government 

A national government is the political authority that controls a nation. The 

national government is responsible for maintaining security and stability and for 

establishing national laws and enforcing them. 

European policy 

makers 

The European policy makers are made up of the governments of the EU 

Member States and it is the highest political authority in the EU. European policy 

makers are responsible for setting the overall EU policy. 

Sectoral 

Regulators 

Bodies that set and enforce regulations for the sector for which they are 

responsible– these bodies may include utilities, aviation, transport, finances, 

legal and healthcare. 

Emergency 

services 

The emergency services include entities that manage emergencies such as civil 

protection units and managers, as well as entities that are on the front line of 

emergencies such as police, firefighters, military forces and health care 

services. The role of these entities is to provide security and safety to citizens 

by reducing, preparing and responding to disaster risks. 

Critical 

infrastructure 

providers, 

owners & 

operators 

Critical infrastructures provide essential needs to the citizens and economy, 

including transportation, water, energy, communications, information 

technology, space, nuclear, defense, waste, health care, food, finance system, 

chemicals, and government. The adequate functioning of these assets, 

networks, and systems (including distributed networks) is crucial during 

emergencies as is their continued ability to deliver services in the longer-term. 

Media Media includes the local newspapers and radio and television channels. They 

play an important role disseminating hazard information and early warning 

measures in an easy to understand and accessible manner. 
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Academic and 

scientific 

entities 

Academic and scientific entities include universities and research centers as well 

as other wider educational establishments such as schools. They contribute to 

increasing the knowledge and the development of methodologies and 

technologies to better mitigate and prepare for, respond to, and recover from 

emergencies.  

Public and 

private 

companies 

Public and private companies include consultancies, insurance companies, 

SMEs and businesses. Many services depend on city structures, and thus 

companies need to be engaged in awareness raising and training programs so 

that they are able to prepare and respond to emergencies. These companies 

are sometimes represented by professional networks and associations. These 

are membership organisations representing professionals in specific sectors 

influencing current best practice, policy development, industry standards, and 

responding to government consultations, sometimes with accredited 

membership. 

Citizens Citizens play a vital role in initiating action by advocating for change and 

influencing decisions from the local government. Citizens need to be 

empowered to act responsibly in emergencies. This stakeholder group could be 

subdivided into neighborhoods, communities of interest etc. 

Professional 

Volunteers 

Professional Volunteers are people that due to their professional background 

are well prepared to provide help in crises and emergencies. Professional 

Volunteers are doctors, nurses, fire fighters, police officers, and so on, that offer 

their help in a voluntary basis in case it is required. 

Volunteers Volunteers include people involved in organizations such as youth 

organizations, churches, day centers, community emergency response 

organizations that have not received professional training but have been trained 

to accomplish specific duties such as, cleaning, organizing, and so on. These 

organizations may be funded by governments, business or private persons. 

NGOs A Non-Governmental Organization (NGO) is an organization that is neither a 

part of a government nor a conventional for-profit business. Usually set up by 

ordinary citizens, NGOs can act as support or lobbying bodies, encouraging 
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Policies are defined as the actions or measures that cities should develop in order to achieve a maturity 

stage. Each maturity stage has defined a set of policies so that each CITY knows exactly what steps 

they should take to reach the objective of that stage. Actually, each maturity stage defines specific 

resilience building policies taking into consideration the descriptions and requirements of the maturity 

stages. Note that the implementation of these policies will allow the CITY to move forward from one 

stage onto the next, i.e. while the policies defined in one maturity stage are not completely developed 

CITIES cannot achieve that maturity stage. In addition, it should be highlighted that when the city 

progresses to the next stage, it does not mean that it has to leave behind all the knowledge accumulate 

within previous stages, but that it should at least maintain what it had already achieved. 

These policies6 have been classified considering four resilience dimensions already defined in D1.3 

(see Figure 6). Each resilience dimension has been split into several sub-dimensions that group policies 

that are related. These sub-dimensions help CITIES to visualize their maturity level in these 

predetermined sub-areas, as CITIES can be at different maturity stages in different policy dimensions 

and sub-dimensions. 

                                                      

6 In the Maturity Model, each policy has been given a code for reference that consists of: the name of 

subdimension (for example: L1, L2, P1), the letter that identifies the maturity stage (S-Starting, M-

Moderate, A-Advance, R-Robust and V-vertebrate) and a number. This code does not provide any 

information itself; it is just the name for the policy.  

 

others to be prepared or plan ahead in case of emergencies. NGOs are usually 

related to special interest groups on the environment, equalities or civic heritage. 

International 

organizations 

and networks 

Apart from all levels of governances, nowadays there are international 

organizations committed to building resilience. These organizations lead and 

participate in research projects in order to achieve this objective. Examples of 

these organizations are the Rockefeller foundation and UNISDR, among others. 

There are also international city networks that support the sharing of best 

practices and lessons learnt. 
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1) Leadership & Governance: Leadership and Governance affect the decision-making process of 

the CITY. Commitment by the leaders to a resilience culture, values and vision is essential for 

promoting effective strategies, inclusive decision-making and the engagement of relevant city 

stakeholders. All government levels should develop an organizational culture of enthusiasm for 

challenge, agility, flexibility, adaptive capacity and innovation. 

This dimension involves also the concept of multi-level governance that requires understanding 

the dynamic inter-relationship within and between different levels of governance and government. 

The transfer of competencies upwards to supra-national organizations and downwards to sub-

national authorities has arguably transformed both the structure and capacity of national 

governments. Within this dimension three subdimensions have been considered to classify the 

policies in the Maturity Model.  

 Municipality, cross-sectorial and multi-governance collaboration (L1): This sub dimension 

includes all the policies related to the activities the city conducts to establish collaboration in 

topics related to resilience within the different departments of the municipality, between 

different sectors and between different governmental bodies.  

 Legislation development and refinement (L2): This sub dimension includes all the policies 

related to the development of laws and procedures that help formalizing the city’s resilience 

building process. 

 Learning culture (learning and dissemination) (L3): This sub dimension includes all the 

policies related to the fostering of resilience culture among different CITY stakeholders as well 

as improving the learning process within the city. 

 Resilience action plan development (L4): This sub-dimension includes all the actions 

regarding the development of the resilience action plan 

 

2) Preparedness: It refers to anticipation of future needs and adapting the CITY functions 

accordingly. Preparedness can be developed at all levels of society, from individuals and 

communities to leaders and governments. It also includes being prepared for the unexpected, by 

increasing flexibility and the CITY’s adaptive capacity and skills. The sub-dimensions included in 

Preparedness are the following: 

 Diagnosis and Assessment (P1): This sub-dimension includes the policies regarding the 

systems and methodologies that can be used to monitor and assess the implementation of 

the resilience action plan.  
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 Education and Training (P2): this includes all the activities that can be carried out to inform, 

educate and train the city stakeholders. Activities to refine and disseminate the training 

programmes are also considered.   

3) Infrastructure & Resources: The CITY 

infrastructure requires robustness to 

resist and absorb hazards through the 

preservation and restoration of its 

essential functions. This requires 

redundancy, risk management and 

continues work on decreasing 

vulnerabilities apart from the deployment 

of resources. The resources include all 

assets, people, skills, information, 

technology (including plant and 

equipment), premises, and supplies and 

information (whether electronic or not) 

that an organization needs to have 

available to use, when needed, to operate 

and meet its objectives.  

 

 

Figure 6: Dimensions used to classify the policies 

in the SMR Maturity Model  

Within this dimension three sub-dimensions have been defined to classify the policies in the 

Maturity Model. 

 Reliability of infrastructures (I1): This sub dimension includes all the policies that help 

increasing the overall reliability, redundancy and flexibility of Critical Infrastructures  

 Resources to build up resilience (I2): This sub dimension includes all the policies related 

to the allocation of resources to build up city resilience and improve the quality of crisis 

response. 

4) Cooperation: Cooperation refers to working or acting together for a common purpose or benefit. 

Cooperation is developed within the city and at a cross-regional level. The necessary stakeholders 

across city and regional sectors including European cities will be considered. Cooperation is also 

developed at community level involving different stakeholders such as volunteer groups and 

citizens that show the ability to self-organise. The sub-dimensions included in Cooperation are 

the following: 
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 Development of partnerships with city stakeholders (C1): The different stakeholders 

within a city (companies, volunteers, citizens…) need to take part in the city resilience 

building process. Therefore, the municipal authority needs to carry out policies to develop 

collaboration partnerships and agreements with the city stakeholders and involve them in 

participative, learning and decision-making processes 

 Involvement in resilience networks of cities (C2): Cities need to be aware and collaborate 

with cities in order to contribute to its own as well as the overall resilience level. The 

municipal authority of a city needs to establish alliances and represent the city in networks 

of cities. This participation will allow the city to identify best practices, receive help and 

learn with other cities about the resilience building process. 

As it is shown in Figure 5, resilience development is a continuous learning process. Learning is developed 

in each of the four resilience dimensions used in the SMR Project. The city stakeholders acquire 

knowledge, behaviour, skills, values, preferences or understanding of infrastructures, preparedness, 

leadership and cooperation that help improve the level of resilience, optimize the use of resources and 

avoid repeating previous mistakes. Learning is achieved through monitoring of past events and on-going 

processes to make predictions about future needs. The city needs to develop a set of best practices, 

which can help to guide new knowledge and learning and reflection activities. Learning is acquired in each 

of the four dimensions mentioned previously, being a cross-dimensional and a continuous process. 

Leadership & Governance fosters the culture of resilience, formalize the learning process and develop 

mechanisms to assess it. The reflection on past events, emergency drills and exercises allows to learn 

from previous mistakes improving the preparedness of city stakeholders to deal with future shocks and 

long-term stresses and the reliability of infrastructures. Resources need to be allocated to fund research 

projects to innovate. Finally, the cooperation and collaboration among the city stakeholders and their 

participation in national and international networks in which they collaborate with other cities and 

stakeholders can foster the learning processes through the mutual sharing of best practices and 

knowledge.   

 

 

Cities require mechanisms for evaluating policies designed to build resilience and more specifically, 

metrics for monitoring and assessing the performance of these policies and justify their investments on 

resilience. Additionally, the resilience measurement may contribute to raise awareness about the need for 

resilience and the needed resources (Prior et al., 2012). However, resilience can be difficult to measure 



 

 

 

 

D3.1 REVISED RESILIENCE MATURITY MODEL 
   
   

www.smr-project.eu 35 

 

precisely because it is a complex and multidimensional concept. In this regard, progress is being making 

on finding suitable indicators and metrics that retain the resilience key attributes.  

The Maturity Model identifies a rich set of qualitative and quantifiable indicators, since both types are 

considered important and complementary. A qualitative assessment provides a subjective diagnosis of a 

city’s resilience identifying key strengths and weaknesses in policy, practice and behaviours; while a 

quantitative assessment enables cities to baseline their current status performance and monitor progress 

over time. 

The indicators’ aim is to provide cities with metrics for discussion and analysis of the different policies 

developed in the resilience building process, giving an indication of positive behaviours and supporting 

the continuous development that is made towards resilience building policies. The proposed indicators 

serve as a source of inspiration to measure the progress of the policies but until experience accrues the 

proposed indicators should be considered as promising candidates for resilience metrics rather than as 

being written in stone. Still, the periodical use of suitable indicators enables evaluation of progress towards 

objectives and identification of gaps and priority actions.  

Two type of indicators have been identified: effort indicators and result indicators. Effort indicators are 

indicators that reflect the amount of effort that has been invested in implementing policies, while result 

indicators estimate the level of implementation of the policies. In turn, these indicators have been classified 

in the following nine categories based on their similarities. 

 Learning: Within this group we have included all the indicators related to the learning process 

taking into account the systematization of the learning process and how far the learning process 

has been implemented. 

 Stakeholder coordination: within this group we have included all the indicators related to 

measuring the level of coordination of the CITY stakeholders and the amount of agreements to 

ensure the effective coordination.   

 Commitment: within this group we have included all the indicators related to the level of 

commitment and engagement of the different CITY stakeholders in the resilience building process. 

 Capacity to respond: within this group we have included all the indicators related to assessing the 

capacity to face shocks and long-term stresses and the availability of resources and infrastructure 

during the response phase. 

 Training: within this group we have included all the indicators related to the training activities 

carried out in the CITY and the level of training obtained. 
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 Resources: within this group we have included all the indicators related to measuring the 

resources used to set up resilience building approaches. 

 Plans and procedures: within this group we have included all the indicators related to the 

implementation level of the resilience action plan and its coverage. 

 Critical infrastructures network: within this group we have included all the indicators related to 

ensure the security and reliability level of the CIs and assessing the interdependences among the 

CI network. 

 CI Maintenance: within this group we have included all the indicators related to the level of 

maintenance activities carried out in the CIs and the reliability level of them.  
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5 REVISED VERSION OF THE MATURITY 

MODEL  

The SMR Resilience Maturity Model is essentially an integrated recommendation of identified best 

practices, including experts’ views for defining the optimal evolution of the resilience building process 

from an initial stage to a more advanced stage, passing through a number of intermediate stages, where 

cities have different starting points. The fulfilment of the policies included in each maturity stage are 

expected to allow the city to move forward from one stage to the next one improving its resilience at a 

local level as well as enhancing the European resilience level.  

The SMR Resilience Maturity Model classifies the policies into different maturity stages to increase the 

efficacy of the resilience building process. However, it does not mean that the policies will start to be 

implemented and will be fully developed in the same maturity stage. The policies developed in previous 

maturity stages must continue being considered as the CITY makes progress through the maturity 

stages. Therefore, the SMR Maturity Model includes the concept of a continuous improvement 

management process, allowing policies to adapt to new situations extending the well-known PDCA 

cycle7 and the Integrated Management System developed in the CHAMP Project8.  

                                                      

7 http://www.hse.gov.uk/managing/plan-do-check-act.htm 

8 http://www.localmanagement.eu/index.php/cdp:home 
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The PDCA cycle (Figure 7) begins with the Plan step that 

involves identifying a goal or purpose and putting a plan 

into action. These activities are followed by the Do step, 

in which the components of the plan are implemented. 

Next comes the Check step, where outcomes are 

monitored to test the validity of the plan for signs of 

progress and success, or problems and areas for 

improvement. Finally, the Act step closes the cycle, 

integrating the knowledge and learning generated by the 

entire process, which can be used to adjust the goal. 

These four steps are part of a cycle of continuous 

improvement 

 

Figure 7: PCDA cycle 

This management process is repeated in each of the maturity stages, keeping in mind two cross-cutting 

elements throughout the maturity path: the involvement of stakeholders and quality improvement. The 

number of the stakeholder (including external stakeholders outside the city) involved actively in the 

resilience building process increases as cities progress in the maturity stages. At the same time, the 

learning the cities are acquiring during the different maturity stages leads to raising the effectiveness 

and quality of the measures adopted in the more advanced maturity stages.  

Figure 8 represents this iterative management process to build and improve the city resilience level 

throughout all maturity stages, where the X axis shows the increase in the number of the stakeholders 

involved in the resilience building process, while the Y axis shows the quality improvement over the 

maturity stages. The increase in the size of the PCDA cycles also shows an increase in the scope of 

the policies included in each maturity stage.  
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Figure 8: Iterative management process to build and improve the city resilience level throughout all 

maturity stages 

The following sections describes each maturity stage, including the stakeholders involved and the 

policies included in each stage. The whole SMR Maturity Model is presented in Annex 1. 

 

5.1.1 DESCRIPTION 

STARTING 

Leadership & 

Governance 
City departments have started developing resilience policies but a coordination 

between the different activities conducted by different departments is lacking. A 

common strategy among the municipal departments is still missing. However, a 

need to establish a working team responsible of resilience issues has been 

recognised.  

Resilience appears is in the agenda of other relevant stakeholders outside the 

municipality. However, they work independently focusing their efforts on 
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increasing their own individual resilience without considering the existing links 

with other relevant stakeholders. 

As of now, the resilience policies have been limited to the city’s borders. The 

local authority adopts a local governance approach, not recognizing yet the need 

for a multi-governance approach. As a consequence of this local governance 

approach, there is a lack of collaboration with sub urban or regional 

stakeholders. 

The local government recognizes the need to identify requirements regarding 

resilience, and they develop an integrated resilience action plan with common 

practices and approaches. This way, the resilience approach/strategy is included 

in the city’s agenda at a strategic level. 

Moreover, the city starts to be aware of the importance of creating a resilience 

culture that enables learning from experience and connecting city departments 

and CITY stakeholders around topics related to resilience building. 

Preparedness 
So far, the emergency management is based on risk assessment without having 

an integrated approach towards multi-hazard nor a long-term perspective. A 

basic risk management has been conducted in an ad hoc manner being still 

fragmented and incomplete regarding different types of hazards. 

Having in mind the resilience approach, and as a preliminary step for defining 

the city resilience action plan, the municipality carries out an analysis of the city’s 

vulnerabilities and strengths, listing the assets and prioritizing the critical 

services concerning their significance for the city in case of a shock occurs.  

A database with information about past shocks and current risks is used to 

evaluate impact and probability of individual risks, which helps to develop risk 

mitigation strategies for highest priority risks at city. This database is also used 

with learning purposes compiling information and best practices from past 

experiences.  

The local government endeavours to establish a common understanding of the 

resilience approach among stakeholders, which is crucial to row in the same 

direction.  
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At this stage, training exercises and drills are conducted between emergency 

services and Critical Infrastructure providers to meet minimum mandatory 

requirements. The municipality is aware of the need to involve other 

stakeholders in this training programme, and so it offers to citizens volunteering 

opportunities within the local community. 

Infrastructure 
Critical Infrastructure providers operate independently of each other, therefore 

there is a need for improved organisation and cooperation among the Critical 

Infrastructure providers; and especially in times of emergency when a disruption 

to one Critical Infrastructure can lead to cascading effects across other 

infrastructures. Contingency plans required by the law are carried out.  

The basic resources are in place to achieve the organisation’s emergency 

management objectives. 

Service agreements are established and maintained for managing and delivering 

services 

The entities of the cities have carried out an analysis of resilience resources that 

they need to manage shocks and long-term stresses (e.g. personnel, facilities, 

tools, technology, equipment and budget).  

The basic resources are in place to achieve the city’s emergency management 

objectives. 

The local government carries out monitoring of the proper functioning of the CIs 

in order to ensure the service of critical services and their safety. 

Cooperation 
The municipal authority provides citizens with a public website that informs them 

about emergencies and potential risks, and it offers them the opportunity to join 

volunteer groups and be involved in emergency management. However, 

information about other resilience building activities carried out by different 

stakeholders at the municipality is limited.   

Relevant stakeholders and sectors outside the municipality work independently 

from others. Therefore, at this stage, the municipal authority maps and identifies 

the relevant stakeholders that need to be take part in the development of the city 

action plan. 
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The city does not tend to collaborate with sub urban or regional stakeholders and 

its participation in resilience networks is incipient. 

 

5.1.2 STAKEHOLDERS INVOLVED 

At the starting stage, the commitment of the local government to the city resilience building process is 

required to include the resilience approach in the city’s agenda. At this stage, the different departments 

of the local government take actions and implement policies that contribute to improving the city 

resilience. However, these measures and policies are not coordinated and integrated into a common 

strategy. At this point, the local government acts proactively leading the resilience building process. 

Its role is crucial since it integrates the actions developed independently by different municipal 

departments and stakeholders into a common strategy and communicate it so that everybody involved 

in the process has the same understanding about its objectives.  

Furthermore, at this stage emergency services and critical Infrastructure providers have 

agreements to collaborate with the local government to guarantee the provision of basic services as 

well as an adequate response in case of emergencies. Nevertheless, collaboration among critical 

service providers and emergency services need to be improved as these services operate 

independently. At this point, the role of Critical Infrastructure providers is reactive to accomplish the local 

government and emergency services requests, conducting joint emergency drills to meet minimum 

mandatory requirements. 

  

5.1.3 POLICIES 

The different polices or actions that each city may consider in this stage are the following ones. Each 

CITY needs to prioritize them based on their current situation.  

Dimension Policy 

Leadership & 

Governance 

(L1S1) Establish a working team responsible for resilience issues in the 

city 

The city establishes the basis of an interdisciplinary team that will mainly focus 

on resilience building efforts, from initial assessment to specific interventions and 

projects that strengthen resilience. 
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(L1S2) Integrate resilience into visions, policies and strategies for city 

development plans 

The city starts to include the term resilience as central part to its agenda, and 

takes the decision to involve resilience building activities in development and 

planning procedures. 

(L3S1) Develop a strategy to create a resilience culture 

The strategy should foster the resilience culture in a city among citizen's 

agencies. It should also focus on a culture of knowledge and respect of various 

stakeholders by learning from experience and integrating city departments and 

city stakeholders.  

(L4S1) Identify the city requirements regarding the resilience process 

The local government arranges cross-departmental meetings and workshops to 

identify the city resilience requirements from a holistic, rather than a silo, 

perspective as it has been until now. These meetings also involve other 

stakeholders such as Critical Infrastructure providers.  

The needs of a city to improve its resilience level regarding problems derived 

from critical infrastructures dependencies, climate change and social dynamics 

are identified. These requirements will be used afterwards to develop the 

resilience action plan. 

Preparedness (P1S1) Assess and manage a wide range of risks: 

Use a risk register to evaluate impact and probability of individual risks. Develop 

risk mitigation strategies for highest priority risks at city/regional level. 

The goal is to have an overview of the past shocks that the city has dealt with 

including facts and measured data and to generate assumptions on the risk of 

future incidents. This involves the generation of a list of risks mainly focused on 

sudden shocks and stresses, and the assessment of their impact and probability. 

Policies considered by a city will then be evaluated with respect to these risks 

on an individual basis.  

This database should be updated regularly based on shocks and stresses 

experienced by the city and region.  

(P1S2) List and prioritize critical services and assets 
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This policy is about prioritizing among conflictive goals to identify essential and 

non-essential services and assets and to assess the most important 

values/assets to protect. The shocks and risks identified in the database 

developed in P1S1 are prioritized with respect to their significance to the city. 

This is important because it helps the city understand better how to allocate its 

resources and how to organize its preparation for addressing those shocks and 

risks. 

(P1S3) List existing plans and response mechanisms and guidelines for 

shocks and stresses 

It is necessary to have an updated database that compiles the plans that are 

being developed independently by different municipal departments in order to 

have a complete picture of all the plans and response guidelines to deal with 

shock and stresses.  

(P2S1) Conduct training and arrange emergency drills with the emergency 

teams and Critical Infrastructures providers 

Resilience responsible staff at the city council need to carry out training activities 

with the emergency teams and Critical Infrastructure providers in order to be 

prepared and respond quickly when a shock occurs. A needs based training 

programme is established and the exercises with emergency services are 

conducted regularly according to the training programme.  

(P2S2) Inform citizens about volunteering opportunities in the local 

community 

The local government provides information about different initiatives and 

activities where they can be involved through the arrangement of workshops, 

conferences or the city council website. The role volunteering plays in 

strengthening citizen engagement, social inclusion and building resilient 

communities is of high importance. It is widely recognised that volunteering 

opportunities have a positive impact on individuals, organisations and the wider 

community. 

Volunteering seeks to build community well-being, sustainability and respects 

the dignity of all people; helps tackle social, cultural, economic and 

environmental issues; and builds a more humane and just society. These 

initiatives of volunteering refer to activities undertaken independently as an 
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individual to help others (e.g. checking on the wellbeing of an elderly neighbour), 

or as part of wider community activity in response to an identified issue or need 

(e.g. care and maintenance of the local environment). 

(P2S3) Develop a common understanding of the resilience approach 

among stakeholders 

The local government adopts a common terminology to be used by all 

departments in order to construct a shared understanding of resilience. This 

terminology is explained to the staff working in resilience building process 

through meetings and workshops. 

Infrastructure & 

Robustness 

(I1S1) Develop cooperation/collaboration agreements with critical 

providers  

The local government establishes collaboration agreements with critical 

infrastructure providers in the city to ensure continuity of critical services in case 

of crisis or emergency, and to help and collaborate with them in emergency 

situations in order to ensure the delivery of critical services in the city. It also 

makes agreements with potential supplier and external emergency services and 

update them periodically.  

(I1S2) Develop plans to monitor CIs functionality 

The local government establishes plans to monitor and control the proper 

functioning of the CIs. The plan establishes how often the monitoring is 

performed, and, as part of the monitoring process, they evaluate the degree of 

investment in safety and security of the infrastructure – for example, whether 

there is a contingency plan in place in case a crisis occurs or not, how often the 

service is interrupted, etc. 

(I1S3) Develop contingency plans for critical infrastructures 

local governments have emergency contingency plans to deliver critical services 

in case of emergency situations aimed at keeping CI functioning at minimal level 

in case of crisis or emergencies. 

(I2S1) Assess current initiatives and funding opportunities for the 

development of resilience 

Cities start to look for opportunities such as participation as partners in EU-

Projects for funding or cooperation with other cities to enhance city resilience. 
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5.2.1 DESCRIPTION 

MODERATE 

Leadership & 

Governance 

Local government works towards an adaptation of a resilience approach in 

order to be prepared for expected and unexpected events. The city 

develops a systematic and holistic approach to building resilience by 

supporting populations at risk to withstand, cope with, adapt and quickly 

recover from shocks and stresses. 

(I2S2) Develop a list of currently available response physical resources  

At this stage, local government makes an exhaustive analysis of the critical 

infrastructures and services, resources, assets of the city, etc. in order to know 

the capacity of the city to improve resilience and face shocks and long-term 

stresses. Furthermore, it estimates the costs of response activities and assigns 

the efforts required. 

(I2S3) Deploy a disaster relief fund for emergencies 

local government allocates funding to provide resources and help city 

stakeholders in emergencies and increase the resilience of the city. 

Cooperation (C1S1) Map relevant stakeholders to develop a resilience action plan 

This policy is about mapping stakeholders who will play a role in the development 

of a resilience action plan. The city delineates relevant entities in different sectors 

of the city, as well as public and private companies that provide vital services for 

the city. This can include identifying stakeholders who are not a part of the 

existing structures, but who will be necessary in the future. The stakeholders can 

also be interest groups within the local communities, NGOs and media.  

(C1S2) Develop a public website with emergency information  

A public website is set up to provide up-to-date information one-way (local 

government to citizens). The public website should provide information for 

communicating advice and support to citizens during any shock event.  
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The resilience action plan includes: 1) the scope, 2) the policies to be 

developed that are focused on Critical Infrastructure interdependencies, 

climate change and social problems and 3) the roles and responsibilities of 

city stakeholders.  

The city is committed to the resilience building process and therefore, it sets 

up an organizational structure aimed at managing the resilience action plan, 

which includes deploying resources for its development.  

The city is aware of the future challenges related to climate change and 

social issues. Consequently, policies to help tackling those problems are 

developed. 

At this moment, resilience policies are not limited within the city’s borders, 

they start to be aligned, integrated, and connected with the ones included 

in regional plans. 

The city is concerned about the need to develop a multi-level governance 

approach at a European level and therefore it develops a white paper in 

which the basis for future legislative frameworks are set up. 

The city is conscious of the importance of increasing resilience awareness 

among the stakeholders. Therefore, resilience awareness activities such as 

campaigns, events or training activities for all the stakeholders are 

conducted. 

Preparedness local government revises best practices to deal with shocks and stresses 

used in different sectors and other cities to elaborate the resilience action 

plan.  

Debrief meetings to identify and analyze lessons from past experiences are 

conducted with municipal departments, emergency services and Critical 

Infrastructure providers.   

Emergency services provide training to volunteer organizations, especially 

for those who live in risk prone areas.  

Early warning systems to alert society when a hazard is approaching are 

set up to prepare them to deal with shock events in a more effective way. 
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Infrastructure Risk assessment with regard to hazards affecting Critical Infrastructures is 

operationalized in cooperation with Critical Infrastructure providers in order 

to deliver essential services in case of crisis or emergency, defining 

measures to rapidly bounce back maintaining the previous level of 

functioning. 

Measures to improve Critical Infrastructures' reliability and robustness are 

identified and implemented, such as implementation of redundant systems, 

development of preventive maintenance activities, compliance of audits.  

Furthermore, analysis of the interdependencies with other CIs is conducted 

in order to anticipate the cascading effects. Resilience action plan is 

integrated in the local government budget and they promote that CI 

providers share resources and tools in the resilience building process. 

Cooperation At this point, a platform to exchange information on the resilience building 

process is established. However, the platform is internal to the municipality 

and emergency services.  

In order to scale up resilience building efforts, the municipality develops a 

stakeholder engagement plan to define the roles and responsibilities of 

stakeholders that need to be involved in the development of a resilience 

action plan. 

Regarding collaboration, the city recognizes the importance of participating 

in networks with other cities and establishes alliances with cities that face 

similar risks. 

 

5.2.2 STAKEHOLDERS INVOLVED 

At moderate stage, Critical Infrastructures and emergency services collaborate on a regular basis 

with the local government The local government’s commitment has fostered the achievement of 

partnerships between Critical Infrastructure providers and emergency services to conduct joint 

training exercises regularly. The interdependencies from the different critical services are integrated and 

included into a common long-term resilience plan of the city. Furthermore, at this stage, volunteers and 

NGOs are involved in training programs and emergency exercises with emergency services and Critical 

Infrastructures. Local government is a key driver in this process informing citizens about the volunteering 
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opportunities and supporting them. In addition, the regional government starts to be involved in the 

resilience building process and collaborates with the local government in the development of the city 

resilience action plan. Finally, initial efforts are undertaken by the local government to involve public and 

private companies in the resilience building efforts.  

The local government is aware of the importance of creating public-private partnerships to help 

communities become more resilient in addition to increasing the efficiency and effectiveness of the 

resilience building process. Consequently, the local government communicates the resilience strategy 

to public and private companies asking them for their commitment and active involvement.  

 

5.2.3 POLICIES 

The different polices or actions that each city may consider in this stage are the following ones. Each 

CITY needs to prioritize them based on their current situation.  

Dimension Policy 

Leadership & 

Governance 

(L1M1) Establish a resilience department or committee and a cross 

departmental coordination board and procedures 

This department or committee will be formed by committed staff that will steer 

and coordinate the city’s resilience action plan, thus:  

 Institutionalize the resilience action plan by developing a new 

organizational structure in the municipality, including the CRO 

position alongside other supporting roles 

 Monitor the implementation of the resilience building plan, 

coordinating the actions across the different stakeholders and 

raising any new challenges. 

 Moving away from just planning, the city allocates resources into a 

resilience action plan and a department that will deal specifically with 

resilience building efforts 

(L1M2) Align, integrate and connect the resilience action plan with regional 

plans 

The city has an overview of all existing local and regional plans and develops 

and aligns its resilience action plans taking them into consideration. For instance, 

the city will need to adopt urban planning and building design strategies that 
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allow them to increase their abilities to better respond and adapt to the economic, 

social, and physical challenges connecting each strategy to regional plans.  

(L1M3) Adopt climate change preventive actions 

The city is aware of climate change and its remaining challenges and therefore, 

it is committed to adopting preventive actions to tackle the consequences of 

climate change such as establishing a target for citywide emissions to help 

reduce them. 

(L1M4) Promote equality of access to services and basic infrastructure to 

vulnerable sector of society 

Improve the access to basic infrastructure and basic services such as potable 

water, sanitation, health services and education to vulnerable sectors of society. 

(L2M1) Develop a white paper about multi-level governance approach 

The city develops a white paper that will set up the basis of future laws and 

regulations regarding resilience, to integrate mechanisms developing long-term 

strategic plans and involving all levels of governance (regional, national and 

international), reinforcing its democratic dimension and following EU standards 

and regulations. 

(L3M1) Promote a culture of resilience 

The city is conscious of the importance of increasing resilience awareness 

among the stakeholders. To do so, the city should arrange different resilience 

awareness raising activities such as campaigns, events or training activities for 

all the stakeholders. 

(L3M2) Review of best practices to deal with shocks and stresses used in 

different sectors and other cities 

This policy has to do with learning from other cities’ and sectors' experiences to 

assess own vulnerabilities and response capacity. Plans and strategies from 

national and international cities are revised. 

(L4M1) Develop a resilience action plan to respond to shocks and long term 

stresses 

The city develops a systematic and holistic approach to building resilience by 

supporting populations at risk to withstand, cope with, adapt and quickly recover 

from shocks and stresses with a focus on efficient interventions having a lasting 
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impact. Local government wants to be prepared for expected and unexpected 

events.  

The resilience action plan includes: 1) the scope, 2) the objectives, which 

considers human lives and health, societal functionality, economic assets and 

environment and 3) the roles and responsibilities of the city stakeholders.  

Preparedness (P1M1) Take account of interdependencies between risks when assessing 

and managing risk 

Use a more holistic approach to risk assessment through using the risk register 

to reflect on interdependencies between risks. Identify 'potent' risk policies that 

can manage a number of risks in a risk area and focus on allowing the city to 

pay attention to 'bouncing back' from both shocks and stresses. 

(P2M1) Conduct training and arrange emergency drills including 

volunteers 

Training activities are conducted with volunteers in order that they respond 

quickly when a shock occurs. Training is provided by the emergency services to 

prepare them to deal with shock events in a more effective way. This training 

enables volunteers to act as a conduit for information between emergency 

responders and the local community to promote resilience, minimize the impact 

of disruptive events upon the community and reduce the need for external 

support. 

Infrastructure & 

Robustness 

(I1M1) Identify interdependencies of critical services at local level 

Critical infrastructures need to define the interdependencies that exist with other 

critical services and stakeholders in order to estimate how the impact can affect 

the other critical services of the city and the availability of the response 

resources.  

(I1M2) Develop periodical preventive maintenance procedures for Critical 

Infrastructures 

Critical infrastructure providers are required to carry out preventive maintenance 

actions with a regular periodicity. The objective of these preventive maintenance 

actions is to guarantee the correct level of performance of critical infrastructures 

and the systems within the CIs so that they are able to provide critical services 

in emergencies. 
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(I1M3) Develop measures to increase Critical Infrastructure redundancy 

and reliability 

Critical Infrastructure providers are required to identify actions that ensure their 

redundancy and reliability in terms of providing critical services in case of 

emergencies. Back-up systems are necessary in order to ensure the functioning 

of the CIs. The implementation of these actions could start in this first stage or 

can be part of the following maturity stages, depending on the context of the city 

(resources deployed, commitment of the stakeholders…). 

(I1M4) Implement monitoring systems for identifying shocks and long-term 

stresses 

Systems for gathering data and anticipating any possible shock and long-term 

stress are implemented, such as sensors, weather forecasting systems.  

(I1M5) Carry out audits for critical infrastructure providers  

The local governments require that Critical Infrastructure providers conduct 

periodic audits to ensure that they have emergency plans and comply with rules 

and legislation to deliver essential services in case of crisis or emergency. 

(I2M1) Allow for the resilience action plan in the local government budget  

Costs and resources assigned to the implementation of the resilience action plan 

of the city are included in the local budget of the local government to increase 

the resilience level of the city. Furthermore, the distribution of the resources 

among the stakeholders is determined. 

(I2M2) Promote resources/tool sharing among CI providers within a region 

during crises 

The local government encourages CIs to share resources and tools so that they 

are able to obtain extra resources during a crisis and there is more coordination 

and cooperation during a crisis. Sharing the information systems allows for 

improvement in understanding among the CIs and sharing the same information 

among the different stakeholders.   

Cooperation 
(C1M1) Develop a stakeholder engagement plan defining its roles and 

responsibilities 

The city starts to develop a systematic plan on how to engage and interact 

between previously identified stakeholders. The city has a clear definition of their 
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5.3.1 DESCRIPTION 

ADVANCED 

Leadership & 

Governance 

At this point, city resilience policies start to be aligned, integrated and 

connected with the national-level plans. 

The city recognizes a need for a multi-governance approach towards 

resilience. The local authority starts to develop a plan for a multi-level 

governance approach involving the municipal, regional and national levels 

of governance. 

The city recognizes a need to develop legislative frameworks that includes 

the obligations and responsibilities of the different stakeholders in the 

resilience building process. Moreover, it also recognizes the need to 

conduct certification processes that demonstrate their commitment 

regarding city resilience. 

The city recognizes the need to formalize the learning process.  

roles and responsibilities and a systematic plan such as awareness program for 

socializing and increasing awareness of the stakeholders of the city resilience 

action plan. 

(C1M2) Develop an internal communication platform for sharing 

information with different municipal departments and emergency services 

A website that facilitates the internal communication and information sharing via 

a secure online platform among the different departments of the municipality and 

emergency services is to set up. 

(C2M1) Establish alliances with cities facing similar risks  

The city starts to look for opportunities for further cooperation and learning with 

other cities to strengthen the collaboration and learn, and thus to enhance city 

resilience. 
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The municipality changes its role in the resilience building process from 

being the central guide of the process to becoming a facilitator.  

Preparedness 
The city has developed an operational resilience action plan with an holistic 

approach that integrates all sectors and relevant stakeholders. The 

resilience action plan is recognised and followed within the municipality and 

by city stakeholders. 

The progress of the resilience action plan is monitored using leading and 

lagging indicators in order to assess the effectiveness and impact of the 

implemented policies.  

Training exercises are conducted regularly at a national level involving 

citizens and public and private companies.  

The training programme is regularly reviewed and updated in line with the 

analysis of requirements regarding city resilience. 

Infrastructure 
The resilience action plan contains measures to increase the flexibility of 

city infrastructures to deal with shocks and stresses and to adapt to on-

going circumstances. 

Providing incentives for citizens and private sector to provide with solutions 

at local level helps strengthening social cohesion and supporting the goals 

of the resilience action plan.  The government encourages local businesses 

to invest in appropriate insurance coverage and to develop a resilience plan 

to be able to face crises in an efficient manner. 

Finally, the management of critical resources is centralized so that they can 

be efficiently used in the occurrence of crisis. 

Cooperation 
The city recognizes that in order to increase the engagement and 

mobilization of relevant stakeholders there is a need for a shift from top-

down city level to bottom-up initiatives. As a result, a public communication 

platform is set up and public consultations are conducted to allow 

stakeholders to provide input and suggestions with respect to the city 

resilience building process. 
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Furthermore, at this stage, the municipality meets on a regular basis with 

representatives from different city stakeholders in order to identify common 

goals and construct a shared understanding of the approach to building city 

resilience. 

At this point, the city joins a major network of European cities (such as 

Smart Mature Resilience or Resin European projects) dedicated to 

resilience building, and it starts to collaborate with regional stakeholders 

concerning the resilience building process. 

 

5.3.2 STAKEHOLDERS INVOLVED 

At the advanced stage, local and regional governments, emergency services, critical 

infrastructures and public and private partnerships are engaged in learning networks to improve 

the city resilience action plan. Furthermore, the contribution of academic and scientific entities is 

recognized at this stage, where partnerships are developed to identify methodologies to improve and 

evaluate the progress of the city resilience. The research carried out by academic and scientific entities 

is of paramount importance in the development of new concepts and approaches and in the assessment 

of their relevance in the resilience-building process. The local government provides incentives for 

investments in R&D&I projects to test innovative ideas, methodologies and tools that address the 

challenges of the resilience building process.  

In addition, to improve collaboration with public and private companies, these companies are provided 

with incentives if they contribute to the achievement of goals of the city resilience action plan. Also, the 

media is involved in the city resilience building process and information is shared with them so that the 

goals and actions of the resilience action plan are widely informed to citizens. Media is used by the local 

government as a channel to communicate and disseminate to citizens the municipality strategy towards 

building resilience, increasing citizens’ awareness and commitment to contributing in the resilience 

building process.  

At this stage, citizens are also provided with the opportunity to participate in platforms to provide input, 

suggestions and comments about the resilience building process. Moreover, direct citizen involvement 

is a strategic shift in resilience building process. Citizens contribute to increasing the preparedness, 

response, and recovery of shocks and stresses since they are usually the first responders, already at 

the scene of a disaster as it occurs demonstrating a capability to deal with the emergency situation. 
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Programs designed at any governance level to inform citizens about the specific risks in their local 

environment and providing tips on how to prepare for and react to these risks increase their awareness 

and preparation capacity to take appropriate actions if something occurs.  

Finally, the national government is also involved in the resilience building process of the city to 

integrate and connect the city resilience action plan with national plans. 

 

5.3.3 POLICIES 

The different polices or actions that each city may consider in this stage are the following ones. Each 

CITY needs to prioritize them based on their current situation.  

Dimension Policy 

Leadership & 

Governance 

(L1A1) Align, integrate and connect the resilience action plan with national 

plans 

The city has in hand an overview of all existing local and regional plans and 

develops and aligns its resilience action plans taking them into consideration. 

For instance, the city will need to adopt urban planning and building design 

strategies that allow them to increase their abilities to better respond and adapt 

to the economic, social, and physical challenges connecting each strategy to 

regional and national plans.  

(L1A2) Develop a plan for multi-level governance approach involving the 

municipal, regional and national levels of governance 

The city develops a plan with mechanisms to involve and coordinate municipal, 

regional and national levels of governance in topics related to resilience. 

(L2A1) Conduct certification processes to achieve the conformity with 

national standards 

The city conducts certification processes for assessing the activities of a city with 

regard to the fulfillment of existing national standards related to resilience. A 

standard is a documented definition or rule approved and monitored from 

compliance by the local authority as a minimum acceptable benchmark of 

resilience. The achievement of these standards demonstrates the concern and 

formal commitment of the city with respect to building city resilience. 

(L3A1) Formalize the learning process and institutionalize regular 

debriefing meetings 
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The learning process should be described and formalized by local authorities.  

Regular debriefing meetings between the CITY stakeholders should be initiated 

and their periodicity and format should be defined. The principal objective of 

these meetings is to analyze what was done in response to previous shocks and 

how the event was handled. The good and bad actions of management must be 

analyzed. This reflection will enable the identification of best practices and 

lessons learned.  

In addition, the resilience action plan is regularly evaluated and updated 

reflecting the lessons learned from past events. After the occurrence of a 

significant event, lessons learned are documented and the resilience action plan 

is updated according to them, their consequences and cascading effects.  

(L4A1) Develop leading indicators for assessing the performance of the 

resilience action plan 

A set of indicators are identified and used to monitor and assess the level of 

implementation of the resilience action plan. These indicators can be measured 

quantitatively or qualitatively, and provide useful information of the deployment 

of resources and the evolution of the policies included in the resilience action 

plan. 

Preparedness 
(P1A1) Assess and prioritise risk scenarios and their implications through 

consideration of risk Systemicity (e.g. using Risk Systemicity 

Questionnaire) 

Scenarios are used to analyze the cascading effects, long-term ramifications of 

shocks and unintended consequences of the implemented policies. These 

scenarios are evaluated regularly and the identified ‘lessons learned’ are 

documented and integrated within the resilience action plan.  

Use the risk systemicity tools for an increasingly advanced holistic approach 

through assessment of risk scenarios and their long-term impacts on a 

city/region. Use the RSQ for policy suggestions and help with prioritizing high 

risk areas through coordination with relevant stakeholders  

(P2A1) Provide training for citizens and public and private companies  

This policy is about carrying out training activities with local organisations and 

individuals to identify and utilise local resources for dealing with shocks and 
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longer-term stresses. This training is focused on collaboration-training for 

different organizational bodies in the city with a focus on flexibility, authority, 

responsibilities, and communication and role-taking. 

(P2A2) Conduct emergency drills at national level 

This policy is about carrying out regular training activities at the national level 

involving relevant stakeholders such as citizens in order to ensure their efficient 

collaboration when a shock event occurs, thus supporting the preparation and 

response. 

(P2A3) Develop education programs in schools about the resilience action 

plan 

An effective collaboration with schools needs to be conducted in order to explain 

the goals and actions of the resilience action plan and thus to increase the 

citizens' awareness of resilience and their preparation to deal with future 

emergency situations.  

(P2A4) Assess and refine the training programs 

Exercises and drills are conducted regularly according to the training programme 

including the relevant city stakeholders. However, to guarantee their 

effectiveness this training programme is reviewed regularly and updated in line 

with the analysis of requirements.   

The exercises that are carried out are evaluated and extracted lessons learned 

documented to include them afterwards in the resilience action plan. 

Infrastructure & 

Robustness 

(I1A1) Develop flexibility measures  

Flexibility is an essential part of resilience that refers to the ability to change and 

adopt alternative strategies. By learning how to be more adaptable, 

infrastructures will be better prepared to respond to adversities. Resilient 

infrastructures and organizations often use difficult events as an opportunity to 

bounce forward to a higher resilience level and branch out in new directions. 

While some may be highly affected by abrupt changes, those which are highly 

resilient are able to adapt and thrive.  

(I2A1) Promote and provide incentives for initiatives that contribute to 

build resilience  
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At this stage, the local government promotes the investments in resilience and 

gives rewards, grants or incentives to bottom-up initiatives that have been active 

in sectors related to resilience. At this point, the municipality changes its role, 

becoming a facilitator of initiatives and proposals from the citizens and private 

sectors. 

(I2A2) Implement centralized control of coordination of critical resources 

and activities during shocks and stresses 

The city needs to control in a centralized way the coordination of resources and 

activities during shocks and stresses to ensure the most efficient response to 

crises. Resources are updated, documented and tracked, and their availability is 

prepared for immediate deployment. 

(I2A3) Encourage stakeholders to have appropriate insurance coverage  

The city needs to alert stakeholders about the importance of having an 

appropriate insurance coverage and resilience business plans so that they are 

able to resist better to the shocks and long-term stresses and when something 

occurs, it is easier to get resources for the recovery. 

(I2A4) Promote and provide incentives for the development of sustainable 

urban infrastructure 

The regional government establishes incentives in order to make investments in 

sustainable urban infrastructures. These measures reduce the threats to the 

climate change and effectively make cities more sustainable. 

Cooperation 
(C1A1) Align the objectives of different stakeholders and develop a 

common understanding of resilience 

The city should find ways to build a common understanding and set common 

objectives, between stakeholders when it comes to resilience. Representatives 

from different stakeholders of the city are invited to participate in multi-

stakeholder meetings and committees in order for these stakeholders to explain 

the concerns and challenges and be able to align efforts and objectives to build 

resilience. 

(C1A2) Develop formal partnerships with academic and scientific entities 

to improve the resilience building process. 
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5.4.1 DESCRIPTION 

ROBUST 

Leadership & 

Governance 

The city has developed an operational resilience action plan which follows 

a holistic approach integrating all relevant sectors and stakeholders. 

Academic and scientific entities contribute to the development and 

understanding of the resilience building process. Academic and scientific entities 

can provide methodologies and tools to improve and evaluate the resilience 

building process.  

(C1A3) Undertake public consultations to receive feedback on the 

resilience action plan 

Stakeholders need to be provided with the opportunity to provide their feedback 

on their resilience building process of the city. Therefore, the city carries out 

public consultations and surveys in which the priorities and necessities of the 

stakeholders are identified. 

(C1A4) Develop a public communication platform to interact with 

stakeholders 

A public communication platform is set up to allow stakeholders provide input, 

suggestions and comments about the resilience building process. 

(C2A1) Join a major Network of EU cities 

The city becomes a member of resilient cities network to collaborate and learn 

from other cities. However, the participation of the city in this network is incipient 

and helps the city to identify what other cities are doing to improve their resilience 

level. 

(C2A2) Develop formal partnerships with regional stakeholders  

The city develops alliances with the stakeholders at regional level in order to  

identify interdependencies, pool resources and collaborate to build the resilience 

of the region. 
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Resources are allocated to support research and development activities 

and to improve the CITY’s capacity to cope with current and future shocks 

and stresses. 

At this point, resilience policies of the city start to be aligned, integrated and 

connected with the international resilience management guidelines. 

The city starts to develop policies that enable them to work in partnership 

and to create and promote learning opportunities (all ages, all parts of city). 

Preparedness 
The resilience action plan is continuously revised and improved based on 

the non-compliances identified and improved including lessons learned 

obtained through institutionalizing regular debriefing sessions to facilitate a 

shared understanding, reflection and discussion.  

The resilience action plan is also continuously improved based on research 

and best practice.  

The emergency drills and exercises are evaluated and lessons learned are 

documented. The resilience action plan is updated reflecting the outcomes 

of training exercises and stress tests.  

Exercises and drills are carried out at a European level with the aim of 

improving the inter-organizational coordination, identifying gaps in 

resources and validating the policies, equipment and inter-organizational 

agreements. At this point, the involvement in these exercises of all 

stakeholders relevant to the cities is a fact, covering also the multi-

governance approach.  

Infrastructure 
The government monitors the proper use of resources in order to verify the 

effective improvement of the resilience level. Furthermore, it provides 

incentives to stakeholders to invest in projects that aims at improving the 

resilience level of the CITY.  

It also encourages citizens to assess themselves in order to take the 

necessary actions, such as having a proper insurance coverage, to ensure 

they are well prepared to face shock and stresses. 
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Cooperation 
All relevant stakeholders that need to be involved in the resilience action 

are engaged in the resilience building process, so in this stage we can talk 

about a CITY.  Resilience is a part of daily thinking and acting of 

stakeholders and they regularly participate in collaborative networks and 

debriefing meetings where the progress of the city resilience building 

process is decided.  

Furthermore, the resilience action plan is continuously improved and 

updated based on the feedback and suggestions received from the city 

stakeholders through the feedback obtained in public debriefing meetings 

and participatory platforms.  

The CITY participates in a regional, national and international networks with 

regard to resilience, with a proactive posture and continuous learning and 

transferring knowledge. 

5.4.2 STAKEHOLDERS INVOLVED 

At the robust stage, the European policy makers are involved in the city resilience building process. 

This enables to have a common legislative framework with guidelines for the collaboration among 

different countries and the resource sharing in case of shocks and stresses. The European policy 

makers also provide guidelines to help infrastructure providers to incorporate resilience building 

programs towards climate change, shocks and stresses apart from the policies to overcome inequalities 

and promote well-being and cohesion.  

Additionally, the city is engaged in a variety of European networks to collaborate with other European 

cities. Therefore, at this stage all the city stakeholders (local, regional, national and European 

government, emergency services, critical infrastructures, public-private companies, NGOs, 

volunteers, regional government, media, citizens, academic and scientific entities) are actively 

involved in the development of the city resilience. Furthermore, the feedback and opinion from these 

stakeholders are taken into account for the implementation of the resilience action plan and to make 

decisions about the progress of the city's resilience. At this stage, stakeholders recognize the 

importance of collaborating in the resilience building process and perceive the benefits. In addition, they 

make significant effort to learn and improve the resilience development by sharing lessons learned and 

engaging in multi-stakeholder discussions. 
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5.4.3 POLICIES 

The different polices or actions that each city may consider in this stage are the following ones. Each 

CITY needs to prioritize them based on their current situation.  

Dimension Policy 

Leadership & 

Governance   

(L1R1) Align, integrate and connect the city resilience plan with regional, 

national and international resilience management guidelines 

The CITY follows a cohesive and integrated planning approach regarding 

resilience that involves all relevant stakeholders and aligns processes and 

actions with management guidelines from all governance levels. 

The city develops long-term strategic plans involving all levels of governance, 

reinforcing its democratic dimension and following EU standards and 

regulations.  

The city coordinates with national and international authorities to apply and adapt 

policies and legislation to municipality action plan. 

The city includes the EU dimension on its city resilience plan, what defines how 

the city needs to interact with other European cities to increase the European 

Resilience Backbone. 

(L2R1) Conduct certification processes to achieve the conformity with 

international standards  

The city conducts certification processes for assessing the activities of a city with 

regard to the fulfillment of existing international standards related to resilience. 

A standard is a documented definition or rule approved and monitored from 

compliance by the local authority as a minimum acceptable benchmark of 

resilience. The achievement of these standards demonstrates the concern and 

formal commitment of the city with respect to building city resilience. 

(L3R1) Create a Learning city  

The city works in partnership to create and promote learning opportunities (for 

all ages and all parts of the city).  

(L4R1) Assess and monitor the efficiency of the resilience action plan 

periodically in order to improve it continuously 

The resilience action plan is continuously monitored and reviewed to support 

continuous improvement. It is also updated reflecting the outcomes of training 
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exercises that are conducted and general lessons learned. Results from 

research and best practice are also incorporated in the resilience action plan. 

Preparedness 
(P1R1) Undertake regular and long-term risk assessments with a focus on 

risk systemicity  

Identify long term risk for city/region/Europe. Regular evaluation of risk scenarios 

and policies, using risk sistemicity tools, informed by the European perspective. 

(P1R2) Establish a strong network of volunteers 

Volunteer groups have a crucial role in the city resilience building process. 

Therefore, the city should provide resources, help and support in order increase 

the capacity of volunteers to lead and coordinate resilience building activities. 

(P2R2) Conduct frequent joint training exercises between European cities 

The CITY leads the implementation of training exercises where all the relevant 

stakeholders from the European resilience backbone take part. 

Infrastructure & 

Robustness 

(I1R1) Identify interdependencies of critical services at international level 

Critical infrastructures need to define the interdependencies that exist with other 

critical services and stakeholders at international level in order to estimate how 

the impact can affect the other critical services of the city and the availability of 

the response resources.  

(I2R1) Promote and provide incentives to stakeholders for investments in 

R&D&I projects regarding resilience  

At this stage, the local government promotes investment in resilience and gives 

rewards, grants or incentives to companies and organizations both from the 

public and private sector that are committed to improve their resilience level.  

(I2R2) Monitor an effective use of resources to ensure the resilience 

building process performance 

The use and distribution of resources among the different stakeholders is 

monitored in order to ensure the proper use of them. The national government 
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5.5.1 DESCRIPTION 

VERTEBRATE 

Leadership & 

Governance 

The CITY acts as leader and supports the development of other city 

resilience plans based on their own experience. 

is responsible for controlling this and evaluating the required resources for the 

future. 

Cooperation 
(C1R1) Widen collaborative networks with stakeholders to reflect on and 

make decisions about the progress of the city resilience   

Stakeholders of the city (representatives from the emergency services, CI, public 

and private companies, academic entities, media, citizens, and volunteer 

organizations) need to collaborate beyond each organisational boundary to 

improve the city resilience building process. In order to improve collaboration, 

working groups related to resilience topics are established. 

(C1R2) Arrange multi-stakeholder debriefing sessions  

Regular multi-stakeholder public debriefing sessions provide the opportunity for 

to all relevant stakeholders to develop a shared understanding, reflect upon, and 

contribute to the resilience building process. 

(C1R3) Develop a public platform to enhance learning among city 

stakeholders. 

A public platform such as websites and databases needs to be set up in order 

for stakeholders to share experiences, lessons identified and best practices and 

learn from each other’s experiences. 

(C2R1) Participate proactively in regional, national and international 

networks of resilient cities to promote initiatives, exchange experiences 

and learn  

It is important for a city to exchange experiences and participate in collaborative 

networks with other cities at a regional, national and international level in order 

to learn and increase its resilience level. 
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Relevant stakeholders, including citizens, provide feedback regularly to the 

city about the resilience building process, plans and policies. 

The city develops formal procedures to assess the effectiveness of the 

learning process. 

Preparedness 
The CITY helps to develop training activities for other CITIES                                                                                 

training programmes in cooperation with other CITIES. 

At this point, there is a full integration of all relevant stakeholders within 

resilience action plan, with a high level of participation of these stakeholders 

in the decision-making and learning processes.  

Communities and stakeholders are able to self-organise in order to help in 

case a shock or stress occurs.                                                                    

Infrastructure 
The CITY has achieved a good redundancy level of all the critical services 

so the service of the critical resources is highly assured. It also encourages 

and develops a continuous control of the improvement of the policies to 

face any shock and stress and to bounce forward efficiently.  

The government evaluates the impact of the resilience building process in 

the ordinary lifestyle of the citizens and monitors the insurance level of the 

citizens and companies in order to ensure their continuity in case of a crisis. 

Cooperation 
The CITY recognizes the need to develop resilience in other CITIES and 

regions, as it understands the importance of coexisting in a more resilient 

environment, which makes the CITY more resilient. Therefore, the CITY 

and its stakeholders are active both nationally and globally to spread 

resilient initiatives and foster resilience awareness in other cities presenting 

actions and best practices implemented in the CITY. 

 

5.5.2 STAKEHOLDERS INVOLVED 

At vertebrate stage, all the efforts from the city stakeholders (local, regional, national and European 

government, emergency services, critical infrastructures, public-private companies, NGOs, 

Volunteers, Regional government, media, citizens, academic and scientific entities) are 

coordinated, integrated and aligned with the city resilience action plan. Furthermore, all these 
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stakeholders are regularly engaged in debriefing meetings and experiences and lessons learned from 

these stakeholders are a useful input for improving the city resilience action plan. The CITY acts as tutor 

for the resilience building process in other cities.  

Partnerships with international organizations such as the Rockefeller foundation and UNISDR (The 

United Nations Office for Disaster Risk Reduction), which lead and participate in research projects 

related to the improvement of resilience in different topics, can provide the CITY with the opportunity of 

networking with other cities and share knowledge and experiences.  

 

5.5.3 POLICIES 

The different polices or actions that each city may consider in this stage are the following ones. Each 

CITY needs to prioritize them based on their current situation.  

Dimension Policy 

Leadership & 

Governance 

(L1T1) Support the development of other city resilience plans aligned, 

integrated and connected with regional, national and international 

resilience management guidelines 

The CITY provides support to other cities on how to develop city resilience plans 

that are properly aligned, integrated and connected with regional, national and 

international resilience management guidelines. 

(L2T1) Contribute in the development of standards on resilience guidelines 

and policies 

The CITY contributes with its expertise to the development of international 

standards of resilience guidelines and policies.  

(L3T1) Develop formal procedures to assess the effectiveness of the 

learning process 

The CITY implements formal procedures and indicators to manage the learning 

process  

(L3T2) Promote leadership for knowledge and sharing among global cities, 

regions and nations. 

The CITY acts as a leader concerning knowledge transfer and enables learning 

from best practices around the world. 
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(L4T1) Share the CITY’s expertise in resilience action plan development 

with other cities about to start the process. 

The CITY shares it knowledge about the process of developing a resilience 

action plan in order to help cities which are about to start the same process.  

Preparedness 
(P1T1) Assess the value added by CITY contributions to the Resilience of 

other CITIES 

The CITY develops assessment procedures and indicators that estimate which 

has been its contribution to the development of the resilience in other CITIES. 

(P2T1) Develop training plans in cooperation with other CITIES 

The training plans and activities are not developed taking only into account local 

agents; but also including other relevant agents from the European resilience 

backbone. 

(P2T2) Develop training activities for other CITIES   

The CITY leads the implementation of training activities for other CITIES which 

are interested in developing their resilience. The CITY also designs and 

develops materials that can be used by other CITIES for training purposes. 

(P2T3) Support self-organisation of the involved agents to improve the 

Resilience of the CITY. 

The agents involved in the resilience-building process including public and 

private agents, volunteer groups and citizens, are supported to carry out 

resilience activities that not necessarily need to be led by the local authority. 

Infrastructure & 

Robustness   

(I1T1) Encourage the continuous improvement of policies to take 

advantage of any shock and stress to bounce forward and improve or re-

design 

The CITY understands that shocks and stresses can also be observed as 

opportunities for improvement and consequently the objective after a crisis is not 

simply to return to the previous state, but also to improve the design of the CITY 

so that it improves its city resilience further.  

(I1T2) Apply big data approaches to analyse the information obtained 

Take advantage of big data to analyse all the information gathered through 

sensors, applications, platforms… used by different CITY stakeholders 
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(I2T1) Assess the impact of innovation in the resilience building process. 

The government evaluates the impact of the innovation activities carried out in 

the CITIES in the resilience building process and in the ordinary lifestyle of the 

citizens. Furthermore, the future actions regarding the innovation of the CITY are 

defined based on the analysis. 

(I2T2) Monitor the insurance level of stakeholders. 

The CITY analyses and monitors the status of the insurance level of stakeholders 

in order to ensure that they have an appropriate level to face crises. 

Cooperation 
(C1T1) Support self-organization of the cooperation among all the 

stakeholders involved in the resilience development 

The stakeholders involved in the resilience development have the capacities to 

self-organize and coordinate effectively action, plans and activities that deal with 

shocks and stresses in an efficient way. 

(C1T2) Involve all stakeholders in the learning process 

The CITY involves all local stakeholders such as citizens and companies in 

learning processes such as public debriefing meetings. In these meetings the 

resilience building process is evaluated and lessons learned and best practices 

to improve the resilience building process are identified by the local 

stakeholders.   

(C2T1) Active involvement of local authority and stakeholders in networks 

(local, national, European & Global) 

The local authority and local stakeholders take part proactively in networks with 

other cites (at local, regional, national and international level) to share and 

receive best practices on the resilience-building process. 

(C2T2) Encourage stakeholders to present their experiences concerning 

the resilience building process as a reference for stakeholders from other 

CITIES 

The CITY encourages local stakeholder to share their experiences and 

contribution in the development of the city resilience in order to foster resilience 

awareness to stakeholders from other CITIES, and even contributing to training 

in other CITIES. 
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The following table presents the indicators defined to assess the policies included in the Maturity 

Model. These indicators have been assigned to the resilience policies defined in the Maturity Model. 

For each policy, indicators that can be used to monitor them have been identified. In Annex II the 

policies that can be monitored with each indicator are presented. 

In general, the defined indicators are still at a high level and therefore it is necessary to particularize 

and adjust them to the corresponding city during the pilot implementation of the Maturity Model in 

a CITY (to be done in WP5). Additionally, the SMR Project will collaborate with the Smart Resilience 

Project whose main objective is to identify suitable indicators for assessing resilience.  
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CATEGORY NAME INDICATORS OF EFFORT NAME INDICATORS OF RESULTS 

L
E

A
R

N
IN

G
 

Number of debriefing 

meetings carried out 

Number of debriefing meetings that a city is 

carrying out with its stakeholders (e. g. CI 

providers, volunteer groups, academic and 

scientific entities) after having established 

resilience awareness campaigns. 

 

Unit of measure: number of debriefing 

meetings /per time  

Percentage of 

lessons learned 

implemented per 

lessons learned 

identified  

Percentage of lessons learned regarding 

policies, resilience-building activities, best 

practices implemented within a city compared 

to the lessons identified  

 

Unit of measure: Percentage of updates of 

the city’s plans based on lessons identified  

Number of mechanisms 

(platforms, websites) to 

share lessons learned 

with CITY stakeholders 

Number of available mechanisms, platforms or 

websites such as the SMR Information Portal 

or SMR Resilience Building Policy Tool in 

which CITY stakeholders can exchange 

lessons learned on resilience. 

Unit of measure: number of mechanisms 

available  

Number of  best 

practices  shared 

among stakeholders 

Number of analyzed and reviewed best 

practices that, through experience and 

research, have been proven to improve 

resilience. 

 

Unit of measure: number of best practices 

/per time  

Effort taken to learn 

from what other 

stakeholders do to 

increase resilience 

Effort allocated by stakeholders to carry out 

debriefing meetings and review best practices 

and lessons learned with other stakeholders 

and cities  

 

Unit of measure: Resources such as time and 

effort 

Learning activities 

executed among 

stakeholders and 

with other cities 

Existence of procedures and activities to 

review and share best practices among 

stakeholders and among other cities 

 

Unit of measure: Existence of procedures 

and activities and frequency in which they 

take place 
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S
T

A
K

E
H

O
L

D
E

R
 

C
O

O
R

D
IN

A
T

IO
N

 
Number of cooperation 

agreements with CITY 

stakeholders 

Number of cooperation agreements and 

partnerships established with city stakeholders 

(e. g. CI providers, volunteer groups, academic 

and scientific entities) 

 

Unit of measure: number of cooperation 

agreements/per time  

Number of 

stakeholder group 

involved in 

resilience-building 

activities about 

resilience 

Number of stakeholders representing different 

organisations which engage in multi-

organisation activities about resilience. 

 

Unit of measure: number of stakeholder 

groups involved/per time  

Number of cooperation 

agreements with 

external governmental 

bodies and cities 

Number of collaboration agreements that a city 

has with external governmental bodies 

(regional, national, international) and cities (i.e. 

involvement in EU projects, UNISDR or 

Rockefeller foundation networks). 

 

Unit of measure: Number of cooperation 

agreements/per time  

Number of policies 

aligned with 

regional, national 

and international 

input 

Number of local policies that are aligned with 

regional, national and international resilience 

management guidelines. 

 

Unit of measure: Number of policies/per time  

  Existence of 

emergency plans 

that integrate 

stakeholders 

Existence of emergency plans developed to 

address potential disaster risks and shared by 

all relevant stakeholders including volunteers 

and citizens 

 

Unit of measure: number of emergency 

plans that are shared  
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C
O

M
M

IT
M

E
N

T
 

Percentage of 

resources dedicated to 

lead EU projects or 

other joint initiatives 

 

Percentage of city’s budget allocated to lead 

EU projects or other joint initiatives in the 

context of building city resilience. 

 

Units of measure: Percentage of city’s budget 

to lead EU projects 

Funding received 

from EU projects 

and similar 

initiatives 

Amount of money granted towards resilience 

initiatives.  

 

Units of measure: Money received from EU 

projects  

Number of awareness- 

raising events targeting 

CITY stakeholders  

 

 

Communication and dissemination activities 

scheduled, organized and conducted by the 

city, targeting different stakeholders and citizen 

groups that aim to increase awareness and 

knowledge on anticipated shocks, stresses, 

risks and vulnerabilities  

 

Unit of measure: Number of activities/per time  

Number of 

certifications 

 

Number of acknowledgements in the form of 

certifications acquired by a city in the field of 

resilience. 

 

Unit of measure: Number of certifications 

 

Percentage of local 

government budget 

spent on resilience-

building activities 

Percentage of the local resources (money, 

time) spent on developing resilience-building 

process  

 

Unit of measure: Resources dedicated by the 

local government to building resilience/per time  
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C
A

P
A

C
IT

Y
 T

O
 R

E
S

P
O

N
D

 

Resources allocated to 

adopt extraordinary 

infrastructures to face 

shocks 

Resources to adopt extraordinary 

infrastructures to face crisis situations, 

describing the flexibility of the CI to adapt to 

analyzed shocks.  

 

Unit of measure: Number (and type) of 

resources available/per time  

Average time for CIs 

to return to 

normality 

 

This indicator lists recent incidents and for 

each one, it indicates how long CIs and 

services have taken to recover. 

 

Unit of measure: Time such as minutes, 

hours or days. 

 

 

Resources allocated to 

improve the reliability of 

the CI 

Resources invested in improvement of 

infrastructures in relation to identified needs.  

 

Units of measure: Resources invested in 

relation to identified needs (according to 

priorities of core infrastructure) 

Percentage of 

infrastructures and 

population with 

insurances     

Percentage of infrastructures and citizens 

insured per total amount of infrastructures and 

citizens. 

 

Units of measure: Percentage of 

infrastructure and population with insurances 

Resources allocated to 

incentivize CITY 

stakeholders to invest 

in resilience 

Resources allocated to incentive stakeholders 

to invest in development/maintenance of 

resilience related activities.  

 

Units of measure: Resources of the local 

government budget spent in resilience 

development related activities 
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T
R

A
IN

IN
G

 

Resources deployed for 

training exercises  

 

Resources (human capital, materials, working 

hours etc.) spent for educational activities 

scheduled, organized and conducted by the 

city, targeting different stakeholders 

practitioners and groups    

Unit of measure: Resources spent for 

educational activities 

Effectiveness of 

training exercises 

Extent to which stakeholders participating in 

drills show strong evidence of having 

absorbed training. 

 

Units of measure: Level of effectiveness 

Frequency of training 

exercises 

 

Number of training exercises that emergency 

services, CI providers, and stakeholders carry 

out in a period of time.  

Unit of measure: Number of training exercises 

/per time 

Number of trained 

volunteers 

Number of volunteers that have received 

training and are prepared to deal with 

emergencies 

Units of measure: Total number of 

volunteers that participate in training courses  

P
L

A
N

S
 A

N
D

 P
R

O
C

E
D

U
R

E
S

 Resources dedicated to 

the development of the 

resilience action plan 

Resources provided by the local government to 

develop the city resilience action plan. 

Units of measure: Resources allocated by the 

city to develop the city resilience action plan  

Number of updates 

of the resilience 

action plan 

Number of updates and revisions made to the 

resilience action plan based on the feedback 

provided by the CITY stakeholders 

Units of measure: Number of updates of the 

resilience action plan per time  

  

 

 

Percentage of 

businesses/CIs with 

contingencies plans 

Number of CI providers, companies and 

business with updated emergency 

contingency plans 

Unit of measure: number of companies out 

of the total number of CIs and companies. 
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C
R

IT
IC

A
L

 I
N

F
R

A
S

T
R

U
C

T
U

R
E

S
 N

E
T

W
O

R
K

 S
E

C
U

R
IT

Y
 

Number of analysis of 

CIs interdependencies 

Number of monitoring checks/ analyses of 

interdependencies between CIs are performed.  

 

Units of measure: Number of analyses per 

time  

Percentage of CIs 

that fulfil legal 

requirements 

 

Number of CI infrastructure or system that 

fulfil legal requirements to ensure the basic 

service of this sector 

 

Units of measure: Number of CI 

systems/infrastructures out of the total 

 

Number of revision of CI 

risk assessment 

Frequency of revision of CI risk assessment.  

 

Units of measure: number of CIs/ number and 

type of risk variables measured/ number of risk 

assessments per CI/number of collaborative 

risk assessment between CIs 

Number of 

redundant 

systems/infrastruct

ures per CI sector 

Number of redundancy 

systems/infrastructures per CI sector in order 

to ensure the basic service of this sector:  

 

Units of measure: Number of redundancy 

systems/infrastructures per CI   

Number of 

assessments to identify 

weaknesses 

Frequency of updates to identifying potential 

weaknesses in CIs through risk assessment 

and anticipation of future challenges.  

 

Units of measure: Number and frequency of 

risk assessments/anticipation of future 

challenges  
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C
I 

M
A

IN
T

E
N

A
N

C
E

 

Number of stress 

tests/audits 

Number of stress tests and audits that each CI 

carry out during a year.   

 

Units of measure: number of tests/audits / 

year  

Number of 

maintenance 

procedures in each 

CI sector 

Number and type of maintenance procedures 

in each CI sector.  

 

Units of measure: Number of maintenance 

procedures in each CI sector 

Resources invested in 

preventive maintenance 

activities 

Resources invested in preventive maintenance 

activities in relation to analysis of required 

investment.  

Units of measure: % of required investments 

receiving funding  
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The following table ranks the defined indicators according to the maturity stage in which they need to start to be monitored. Once an 

indicator starts to be monitored in one stage, it should continue to be monitored throughout the following maturity stages. Therefore, this 

raking allows to prioritize which indicators should start to be monitored at each maturity stage. 

STARTING MODERATE ADVANCED ROBUST VERTEBRATE 

Resources dedicated to the 

development of the resilience action 

plan 

Number of cooperation 

agreements with external 

governmental bodies and cities 

Number of certifications Number of updates of the 

resilience action plan 

Percentage of  resources 

dedicated to lead EU projects 

or other join initiatives  

Percentage of local government 

budget spent on resilience building 

activities 

Number of stakeholder group 

involved in resilience-building 

activities about resilience 

Number of debriefing meetings 

carried out 

    

Number of assessments to identify 

weaknesses  

Number of policies aligned with 

regional, national and 

international input 

Percentage of lessons learned 

implemented per lessons learned 

identified 

    

Number of revision of CI risk 

assessment  

Number of analysis of CIs 

interdependencies 

Learning performance 

assessment  

    

Percentage of businesses/CIs with 

contingency plan 

Resources allocated to improve 

the reliability of the CI 

Percentage of infrastructures and 

population with insurances  

    

Resources deployed for training 

exercises 

Number of stress tests/audits       
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Number of cooperation agreements 

with CITY stakeholders  

Resources invested in preventive 

maintenance activities 

      

Number of awareness raising 

events targeting CITY stakeholders 

Number of analysis of CIs 

interdependencies 

      

Number of trained volunteers  Number of redundant systems-

infrastructures per CI sector  

      

Frequency of training exercises  Percentage of CIs that fulfil legal 

requirements 

      

Resources allocated to adopt 

extraordinary infrastructures to face 

shocks 

Number of maintenance 

procedures in each CI sector  

      

Resources allocated to improve the 

reliability of the CI 

Average time for CIs to return to 

normality  

      

Funding received from EU projects 

and similar initiative 

Resources allocated to 

incentivize CITY stakeholders to 

invest in resilience  

      

Number of mechanisms (platforms, 

websites) to share lessons learned 

with CITY stakeholders  

 Number of best practices shared 

among stakeholders 

      

Existence of emergency plans that 

integrate stakeholders 

Effort taken to learn from what 

other stakeholders do to increase 

resilience 

   

Effectiveness of training exercises     
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6 IMPLEMENTATION OF THE MATURITY 

MODEL 

At the outset one should have in mind that achieving full resilience maturity will be the outcome a long 

process. The duration of the process to fully achieve maturity in CITIES as vertebrae of the European 

resilience backbone will necessarily be much longer than the duration of this SMR project. The outcome 

of WP1 clearly indicates that, despite impressive gains in knowledge and accumulated experience, 

much more knowledge and experience must accrue so as to come close enough to the goal of full 

mature resilience against disasters, natural and man-made. In fact, even when a state of full mature 

resilience should be reached, in the sense of satisfying pre-defined criteria of such state, we will only 

know to what extent such resilience maturity matches required resilience when the CITIES, acting as a 

resilience backbone, pass the tests that future natural and man-made disasters will pose.  

At the current stage of the SMR project, the Maturity Model for resilience should be viewed as a core 

element of a resilience management guideline grounded on insight from best practice and integrated 

expert views. The implementation and usage of the Maturity Model must address a fundamental 

challenge:  

 On the one hand the Maturity Model targets necessarily the totality of aspects and actions to 

achieve complete resilience maturity levels S-M-A-R-T, whereby reaching such levels each 

would require several years of fully aligned governance principles and complete commitment in 

the city. 

  

 On the other hand, our project tests, validates and demonstrates the Maturity Model on the 

basis of three pilot projects of six months’ duration in selected partner cities  

To provide convincing evidence each pilot projects focuses on a challenge that in a nutshell contains 

the methodology for the implementation of the maturity model in a city (see Figure 9). Such process 

proceeds basically in four steps: 
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Figure 9: Implementation stages 

1. Assessment: the assessment process consists of collecting and analysing data and evidence 

through surveys, interviews or reports for each of the goals and policies identified in the Maturity 

Model. Based on this information, cities can define their current status of capabilities, thereby 

positioning themselves within one of the maturity stage for each dimension described in the 

model. As an output a radar type chart will be obtained in which the evaluations achieved for 

each resilience dimensions and sub-dimensions will be obtained (see Figure 10). 

 

Figure 10: Radar chart obtained from the assessment 
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2. Strategy development: once a city has identified its current maturity stage, it can use the 

maturity model as a guide to define the strategy that they need to follow in the future and to 

define what resilience-related policies it may need to implement to improve resilience. In this 

process it is necessary to involve the stakeholders in the process to identify opportunities for 

collaboration and actions in the resilience strategy. In addition, the Maturity Model will also 

provide a common language to all the involved stakeholders, which can be particularly relevant 

in the context of stakeholders representing different areas of interest such as climate change, 

social issues or critical infrastructures. 

 

3. Strategy implementation: in this step we operationalize the defined strategy. A planning will be 

carried out in order to prioritize the policies that need to be implemented and the temporal order 

of their implementation. Furthermore, the resources that are needed will be defined as well as 

the stakeholders that need to be involved. In D5.5, more detail explanation about how the 

implementation process of the Maturity Model should be carried out will be given based on pilot 

implementation of the MM in the three TIER 1 CITIES. 

 

4. Strategy monitorization: once the strategy is implemented it is important to monitor the 

implementation process based on the assessment of the maturity model indicators to 

demonstrate increase of resilience towards the next maturity level. If the results are not the 

expected ones, it might be necessary to readjust the plan and make some changes in order to 

achieve the expected results and be able to improve the resilience level of the CITY. 

The detailed description of how cities should implement and use the Maturity Model will be an outcome 

of project WP5, Task 5.4 and be fully documented in deliverable D5.5, as part of the Resilience 

Management Guideline.  

After the final delivery of the Resilience Management Guideline and as part of this guideline the Maturity 

Model will support cities in the assessment process of developing city resilience as it can be used for 

benchmarking purposes and as a point of reference. The Maturity Model will help cities assess their 

current effectiveness, and support them in establishing which sets of capabilities they require in order 

to improve their performance with regards to the resilience building process.  
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7 CONCLUSIONS 

Cities are investing time and resources in developing strategies and policies to improve their resilience 

level. However, sometimes they make progress in the strategic plan without an understanding of 

whether they are following the correct path or they are implementing policies that may hamper their 

progress. Moreover, building city resilience is a complex process that requires the commitment and 

engagement of numerous stakeholders progressively. 

The Maturity Model developed within the SMR Project provides CITIES with a tool for reflection and 

guidance in the resilience building process, that enables them to develop an analysis of its current status 

and providing a guideline about what the following steps should be from a strategic approach. The 

Maturity Model enables the identification of areas that need to be improved in each city and reflect these 

in policymaking and planning.  

The SMR Maturity Model defines five maturity stages: Starting, Moderate, Advanced, Robust, and 

verTebrate. Each of these maturity stages includes a description of the objectives of each stage, the 

stakeholders actively involved in each maturity stage, and a list of policies that should be developed in 

order to achieve the objectives defined in the respective maturity stage. Additionally, the Maturity Model 

proposes qualitative and quantitative indicators that can be used as measures of positive behaviours 

that support the continuous development that is made towards resilience building policies.  

 

Although the SMR Maturity Model provides a practical and useful tool for building the resilience level of 

cities, it also presents some limitations. The policies included in the Maturity Model have been defined 

from a highly strategic level, and therefore when putting them into practice, it is necessary to customize 

them to each city context. Furthermore, the Maturity Model does not define how much time each city will 

need to advance to a higher stage since this could vary from city to city as well as from stage to stage. 

It also depends on the amount of resources a city allocates to this resilience-building process as well as 

the city’s commitment to resilience. 

In order to improve the SMR Maturity Model and validate its usefulness in practice, the pilot 

implementation processes of the Maturity Model will enable to adapt and particularize the Maturity Model 

to each city context, obtaining a first assessment of its current stage. The pilot implementation will be 

carried out in Donostia, Glasgow, and Kristiansand, during the development of WP5. The 

implementation of the Maturity Model in three different cities will also help to refine the Maturity Model, 
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gathering feedback about the policies and alternative indicators CITIES consider useful to measure the 

resilience building process. Thus, the Maturity Model described in this document will be improved taking 

into account the valuable information gathered during the pilot implementation. These pilot tests will help 

to enhance the model and ascertain its value in supporting cities in the resilience-building process as 

well as define some guidelines when implementing it.  
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ANNEX I. OVERALL VIEW OF THE REVISED 

MATURITY MODEL 

Annex I presents the whole Resilience Maturity Model. This Maturity Model defines five maturity stages: 

Starting, Moderate, Advanced, Robust, and verTebrate. Each of these maturity stages includes the 

following components: a description of the objectives of each stage, the agents involved in each maturity 

stage in addition to a set of resilience building policies to implement in order to reach de objective of 

each stage. The policies have been classified using four dimensions: Leadership & Governance, 

Preparedness, Infrastructure & Resources and Cooperation. 

With this complete view of the Resilience Maturity Model, it can be seen in which maturity stage the 

policies should start their development, and how these policies evolve over different maturity stages. 

Additionally, it can be seen how he number of stakeholders engaged in the resilience building process 

increases as we make progress in the maturity stages.  

 

 

 
 
 
  



Subdimensions STARTING MODERATE ADVANCED ROBUST VERTEBRATE
St
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Local Government, Emergency services, CIs
Local Government, Emergency services, CIs
Public-private companies, NGOs, Volunteers, Regional 
government

Local Government, Emergency services, CIs
Public-private companies, NGOs, Volunteers, Regional 

government, Media
Citizens, Academic and scientific entities,  National 

government

Local Government, Emergency services, CIs
Public-private companies, NGOs, Volunteers, Regional 

government, Media
Citizens, Academic and scientific entities,  National 

government
European policy makers

Local Government, Emergency services, CIs
Public-private companies, NGOs, Volunteers, Regional 

government, Media
Citizens, Academic and scientific entities, National 

government
European policy makers

International organizations

Municipality, cross-
sectorial and multi-

governance 
collaboration (L1)

(L1S1) Establish a working team responsible for 
resilience issues in the city 

(L1S2) Integrate resilience into visions, policies and 
strategies for city development plans

(L1M1) Establish a resilience department or committee 
and a cross departmental coordination board and 
procedures

(L1M2) Align, integrate and connect the resilience 
action plan with regional plans

(L1M3) Adopt climate change preventive actions 

(L1M4) Promote equality of access to services and basic 
infrastructure to vulnerable sector of society

(L1A1) Align, integrate and connect the resilience 
action plan with national plans 

(L1A2) Develop a plan for multi-level governance 
approach involving the municipal, regional and 
national levels of governance

(L1R1) Align, integrate and connect the city resilience 
plan with regional, national and international resilience 
management guidelines 

(L1T1) Support the development of other city resilience 
plans aligned, integrated and connected with regional, 
national and international resilience management 
guidelines

Legislation development 
and refinement (L2)

(L2M1) Develop a white paper about multi-level 
governance approach 

(L2A1) Conduct certification processes to achieve the 
conformity with national standards

(L2R1) Conduct certification processes to achieve the 
conformity with international standards

(L2T1) Contribute in the development of standards on 
resilience guidelines and policies

Learning culture 
(learning and 

dissemination) (L3)
(L3S1) Develop a strategy to create a resilience culture 

(L3M1)  Promote a culture of resilience 

(L3M2) Review of best practices to deal with shocks 
and stresses used in different sectors and other cities

(L3A1) Formalize the learning process and 
institutionalize regular debriefing meetings (L3R1) Create a Learning city 

(L3T1) Develop formal procedures to assess the 
effectiveness of the learning process

(L3T2) Promote leadership for knowledge transferring 
and sharing among global cities, regions and nations

Resilience action plan 
development (L4)

(L4S1) Identify the city requirements regarding 
resilience process

(L4M1) Develop a resilience action plan to respond to 
shocks and long term stresses 

(L4A1) Develop leading indicators for assessing the 
performance of the resilience action plan

(L4R1) Assess and monitor the efficiency of the 
resilience action plan periodically in order to improve it 
continuously

(L4T1) Share the CITY's expertise in resiience action 
plan development with other cities about to start the 
process

Diagnosis and 
Assessment (P1)

(P1S1) Assess and manage a wide range of risks

(P1S2) List  and prioritize critical services and assets

(P1S3) List existing plans and response mechanisms 
and guidelines for shocks and stresses 

(P1M1) Take account of interdependencies between 
risks when assessing and managing risk

(P1A1) Assess and prioritise risk scenarios and their 
implications through consideration of risk systemicity  
(e.g. using Risk Systemicity Questionnaire)

(P1R1) Undertake regular and long-term risk 
assessment with a focus on risk systemicity

(P1T1) Assess the value added by CITY contributions to 
the resilience of other CITIES

Education and Training 
(P2)

(P2S1) Conduct training and arrange emergency drills 
with the emergency teams and Critical Infrastructures 
providers

(P2S2) Inform citizens to volunteering opportunities in 
the local community

(P2S3) Develop a common understanding of the 
resilience approach among stakeholders

(P2M1) Conduct training and arrange emergency drills 
including volunteers

(P2A1) Provide training  for citizens and public and 
private companies 

(P2A2) Conduct emergency drills at national level

(P2A3) Develop education programs in schools about 
the resilience action plan

(P2A4) Assess and refine the training programs 

(P2R1) Establish a strong network of volunteers

(P2R2) Conduct frequent joint training exercises 
between European cities 

(P2T1) Develop training plans in cooperation with 
other CITIES.

(P2T2) Develop  training activities for other CITIES                                                                                 
                                                                             
(P2T3) Support self-organisation of the involved agents 
to improve the Resilience of the CITY
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Reliability of 
infrastructures  (I1)

(I1S1) Develop cooperation/collaboration agreements 
with critical providers

(I1S2) Develop plans to monitor CIs functionality 

(I1S3) Develop contingency plans for critical 
infrastructures

(I1M1) Identify interdependencies of critical services at 
local level

(I1M2) Develop periodical preventive maintenance 
procedures for Critical Infrastructures

(I1M3) Develop measures to increase critical 
infrastructure redundancy and reliability

(I1M4) Implement monitoring systems for identifying 
risk 
shocks and long term stresses 

(I1M5) Carry out audits for critical infrastructure 
providers

(I1A1) Develop flexibility measures (I1R1) Identify interdependencies of critical services at 
international level

(I1T1) Encourage the continuous improvement of 
policies, to take advantage of any shock and stress to 
bounce forward and improve or re-design

(I1T2) Apply big data approaches to analyse the 
information obtained

Resources to build up  
resilience (I2)

(I2S1) Assess current initiatives and funding 
opportunities for the development of resilience

(I2S2) Develop a list of the currently available response 
physical resources 

(I2S3) Deploy a disaster relief fund for emergencies

(I2M1) Allow for the resilience action plan in the local 
government budget

(I2M2) Promote resources /tool sharing among CI 
providers within a region during crises

(I2A1) Promote and provide incentives for initiatives 
that contribute to build resilience

(I2A2) Implement centralised control of coordination of 
critical resources and activities during shocks and 
stresses. 

(I2A3) Encourage  stakeholders to have appropriate 
insurance coverage 

(I2A4) Promote and provide incentives for the 
development of sustainable urban infrastructures 

(I2R1) Promote and provide incentives to stakeholders 
for investment in R&D&I projects regarding Resilience.

(I2R2) Monitor an effective use of resources to ensure 
the resilience building process performance 

(I2T1) Assess the impact of innovation in the resilience 
building process.

(I2T2) Monitor the insurance level of stakeholders

Development of 
partnerships with city 

stakeholders (C1)

(C1S1) Map relevant stakeholders to develop the 
resilience action plan 

(C1S2) Develop a public website with emergency 
information

(C1M1) Develop a stakeholder engagement plan 
defining its roles and responsibilities

(C1M2) Develop an internal communication platform  
for sharing information with different municipal 
departments and emergency services 

(C1A1) Align the objectives of different stakeholders 
and develop a common understanding of resilience

(C1A2) Develop formal partnerships between academic 
and scientific entities to improve the resilience building 
process

(C1A3) Undertake public consultations to receive 
feedback on the resilience action plan

(C1A4) Develop a public communication platform to 
interact with stakeholders

(C1R1) Widen collaborative networks with 
stakeholders to reflect on and make decisions about 
the progress of the city resilience 

(C1R2) Arrange multi-stakeholder debriefing meetings 

(C1R3) Develop a public platform to enhance learning 
among city
stakeholders

(C1T1) Support self-organization of the cooperation 
among all the
stakeholders involved in the resilience development

(C1T2) Involve all stakeholders in the learning process

Involvement in 
resilience networks of 

cities (C2)
(C2M1) Establish alliances with cities facing similar risks 

(C2A1) Join a major Network of EU cities

(C2A2) Develop formal partnerships with regional 
stakeholders

(C2R1) Participate proactively in regional, national and 
international networks to promote initiatives, 
exchange experiences and learn

(C2T1) Active involvement of local authority and 
stakeholders in networks (local, national, European & 
Global)

(C2T2) Encourage stakeholders to present their 
experience concerning the resilience building process 
as reference for other CITIES
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ANNEX II. RELATIONSHIPS BETWEEN 

POLICIES AND INDICATORS 

The resilience indicators described in Section 5.6, have been related to the resilience policies defined 

in the Maturity Model. For each policy, indicators that can be used in order to measure this policy have 

been identified. In this Annex, the policies that can be assess with the proposed indicators have been 

defined, including this information in brackets near each indicator. 

 



Subdimensions EFFORT INDICATORS RESULTS INDICATORS
Municipality, cross-
sectorial and multi-

governance 
collaboration (L1)

Number of cooperation agreements with CITY stakeholders (L1M2)

Resources dedicated to the development of the resilience action plan (L1S1, L1S2,L1M1, L1M3, L1M4)

Number of cooperation agreements with external governmental bodies and cities (L1M2, L1A1, L1A2, L1R1, L1T1)

Number of stakeholder group involved in resilience-building activies about resilience (L1M1, L1A2)

Number of policies aligned with regional, national and international input (L1M2, L1A1, L1R1, L1T2)

Legislation 
development and 

refinement (L2)
Number of cooperation agreements with external governmental bodies and cities (L2M1) Number of certifications (L2A1, L2R1, L2T1)

Learning culture 
(learning and 

dissemination) (L3)

Effort taken to learn from what other stakeholders do to increase resilience (L3M2, L3A1, L3R1, L3T1, L3T2)

Number of cooperation agreements with external governmental bodies and cities (L3T2)

Percentage of local government budget spent on resilience building activities (L3S1, L3M1)

Number of debriefing meetings carried out (L3A1, L3T1, L3T2)

Learning activities executed among stakeholders and with other cities (L3M2, L3T2)

Percentage of lessons learned implemented per lessons learned identified (L3A1, L3R1, L3T1)

Number of best practices shared among stakeholders (L3A1, L3R1, L3T1, L3T2)

Resilience action plan 
development (L4)

Resources dedicated to the development of the resilience action plan (L4S1, L4M1, L4A1, L4R1)

Number of cooperation agreements with external governmental bodies and cities (L4T1)
Number of updates of the resilience action plan (L4R1)

Diagnosis and 
Assessment (P1)

Number of analysis of CIs interdependencies (P1M1)

Number of assessments to identify weaknesses (P1S1)

Number of revision of CI risk assessment (PIS2, P1A1, P1R1) 

Number of policies aligned with regional, national and international input (P1T1)

Percentage of businesses/CIs with contingency plans (P1S3)

Education and Training 
(P2)

Resources deployed for training exercises (P2S1, P2M1,P2A1, P2A2, P2A4, P2R2, P2T1, P2T2, P2T3)

Number of cooperation agreements with external governmental bodies and cities (P2A2,P2R2,P2T1, P2T2)

Number of cooperation agreements with CITY stakeholders (P2S1, P2M1, P2A3, P2R1)

Number of awareness raising events targeting CITY stakeholders (P2S2, P2S3, P2A3)

Frequency of training exercises (P2S1, P2M1,P2A1, P2A2, P2R2, P2T1, P2T2, P2T3)

Number of trained volunteers (P2S2, P2R1, P2T3)

Effectiveness of training exercises (P2S1, P2S3, P2M1, P2A1, P2A2, P2A4, P2R2, P2T2)

Reliability of CIs and 
their interdependences  

(I1)

Resources allocated to adopt extraordinary infrastructures to face shocks (I1S3, I1A1, I1T1)

Resources allocated to improve the reliability of the CI (I1S2, I1M3)

Number of stress tests/audits (I1M5) 

Resources invested in preventive maintenance activities (I1M2)

Number of cooperation agreements with CITY stakeholders (I1S1)

Number of revision of CI risk assessment (I1M4) 

Number of analysis of CIs interdependencies (I1M1, I1R1)

Number of maintenance procedures in each CI sector (I1M2)             

Number of redundant systems-infrastructures per CI sector (I1M3)

Percentage of CIs that fullfil legal requirements (I1M5)

Average time for CIs to return to normality (I1M3)

Resources to build up  
resilience and to 

response (I2)

Resources dedicated to the development of the resilience action plan (I2M1)

Resources allocated to incentivize CITY stakeholders to invest in resilience (I2M2, I2A1, I2A3, I2A4,I2R1,I2T2)

Percentage of local government budget spent on resilience building activities (I2S2, I2S3,I2A2, I2R2)

Percentage of  resources dedicated to lead EU projects or other join initiatives (I2T1)

Percentage of infrastructures and population with insurances (I2A1, I2A3, I2A4,I2R1,I2T2)

Funding received from EU projects and similar initiatives (I2S1)

Development of 
partnerships with city 

stakeholders (C1)

Number of cooperation agreements with CITY stakeholders (C1S1, C1M1, C1A1, C1A2, C1T1)

Number of debriefing meetings carried out (C1R2, C1T2)

Number of mechanisms (platforms, websites) to share lessons learned with CITY stakeholders (C1S2, C1M2, C1A4)

Number of awareness raising events targeting CITY stakeholders (C1A3, C1R2)

Number of stakeholder group involved in resilience-building activies about resilience (C1A2, C1R1, C1T2)

Number of best practices shared among stakeholders (C1M2, C1A3, C1R2, C1T2)

Existence of emergency plans that integrate stakeholders (C1S1, C1M1)

Involvement in 
resilience networks of 

cities (C2)

Number of cooperation agreements with external governmental bodies and cities (C2M1, C2A1, C2A2, C2R1, C2T1, C2T2)

Number of mechanisms (platforms, websites) to share lessons learned with CITY stakeholders (C2T2)
Number of policies aligned with regional, national and international input (C2T1, C2T2)
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