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ABSTRACT

This article shows the research process carried out by Regional Government of southern Europe, with more than
8 million citizens, to create an Information System to serve as a diagnostic and certification model for the
resilience level of the municipalities of that region. This Information System will allow the local authorities of the
regional governments to know in what situation they are and what they should do to improve their resilience level.
The research framework is based on the best practices in urban resilience. One of the relevant characteristics of
the work is the integration of the knowledge of a very heterogeneous group of experts for the identification of the
special needs of the target region that has been articulated through a Delphi process.
INTRODUCTION

The concern about having tools that mitigate and alleviate the adverse effects caused by crisis situations or
emergencies is an old one, and it is certainly an issue-area that is growing increasingly significant over the years
in the public and private sector, as well as in their full scope. In other words, it is becoming relevant in both
international and local organizations. The evolution of the state of art in the field of disasters, crisis and
emergencies has gone from focusing on protecting individuals to proposing dynamic models, systems and tools
that help organizations make multidimensional and multiagent changes that allow them to minimize the
occurrence of these situations, the damage, and the recovery time. Upon the latter idea, the United Nations Office
for Disaster Risk Reduction provides the following definition for “Resilience”:
“Resilience is the ability of a system to reduce, prevent, anticipate, absorb and adapt, or recover from the
effects of a hazardous event in a timely and efficient manner, including through ensuring the preservation,
restoration, or improvement of its essential basic structures and functions”.
This article shows a case study of a project of the Regional Government of southern Europe in which a proposal
for a model for the self-assessment of resilience is adapted and redesigned to serve as a diagnostic and certification
model for the resilience level of the municipalities of that region. It is important to highlight that the region studied
has more than 8.4 million citizens and almost 800 municipalities with very different characteristics, in terms of
dimension, number of inhabitants, location, equipment, infrastructures or the geographical location itself. This
implies that a self-assessment model of resilience level must be able to adapt to these characteristics without being
too general to be useless.
The own legislation of the Region obliges the municipalities to develop Municipal Emergency Plans (PEM). They
constitute the response of the Local Administration for a better protection of life and property within their
territorial scope in the development of their responsibilities and competences. It is the responsibility of the local
corporations to prepare and approve their own Plan, for those emergencies that do not exceed the local territory,
and are likely to be controlled exclusively by the local Operating Services, being able to count on the timely
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contribution of means and resources attached to them. Although the regulations define the minimum requirements,
the Regional Administration wants to have a tool that allows these requirements to be standardized so that they
can be adapted to any local area (although they are very different in terms of infrastructure and/or risk level) and
also facilitate all municipalities the task of developing a PEM, adapt it and improve their resilience levels beyond
the minimum identified by the regulations. To achieve this adaptation objective, the Delphi Method of consulting
experts is used to identify the regional proper dimensions, interest groups/stakeholeders, maturity levels and
minimum requirements necessary to reach those levels. Once these concepts have been redefined, the model is
adapted so that it can also be used as a self-assessment method and certification model by the Public
Administration.
The main objective of the Regional Government Project was to elaborate a diagnostic method for the certification
of resilient municipalities and for the definition of indicators in terms of risk management and vulnerability
analysis that underlies decision-making for emergency management and the development of sustainable plans for
municipalities. This objective aligns itself directly with the priorities established by supranational organizations,
such as the ones described by UN in the Sendai Framework, notably with the following targets:
(e) “Substantially increase the number of countries with national and local disaster risk reduction strategies by
2020” and (g) “Substantially increase the availability of and access to multi-hazard early warning systems and
disaster risk information and assessments to the people by 2030”.
As mentioned before, this paper shows the selection, adaptation and definition of the indicators to measure the
levels of resilience of the regional municipalities against situations of serious risks, catastrophe and public
calamity, reducing the vulnerability of their populations, goods, or public and private assets, improving the quality
of the response of the public authorities and the citizenship in general to this kind of events and, ultimately,
expediting the infrastructure, goods and services recovery, enabling them to return to normality after an
emergency.
As part of the studied project and for the purpose of encouraging these actions, Regional Government has
considered defining a distinctive sign, whose grating could offer an added value to the municipalities’ image, from
the point of view of citizens in general, possible visitors, as well as a pull factor for public and private investment
demanding safe environments.
Similarly, it involves the local community in the knowledge of the risk to which they are exposed, and of the joint
effort for its management in societies characterized by a high degree of socio-economic development such as the
present one, and in those that are impossible, consider zero the risk level. Therefore, it is intended to encourage
the change of attitude within society that needs to learn how to live facing the risks and not ignoring them, through
the knowledge, the assumption, and their adaptation.
Finally, they represent a new scope of participation for citizens in the management of public affairs and, especially,
in those related to the risks that affect them, and their behavior towards the normal performance of citizen
coexistence.
RESEARCH FRAMEWORK
About Resilience and Urban Resilience Concept

The concept of Resilience is a term applied to different areas of knowledge, research and application. Although
the definition most accepted by the scientific community on Resilience comes from the branch of Ecology
(Holling, 1973), it is necessary to take into account the application of the term in different areas. This supposes
that there are different particularizations that enrich this initial definition. In addition, these particularities are the
origin of certain tensions among theorists. As we say, apart from the contributions made from the ecological
perspective, literature is full of meanings and particularizations of the concept of resilience depending on the
research area (Cascio, 2009; Meerow et al., 2016). We can find, for example, works that apply the concept in the
Analysis of Complex Socio-Ecological Systems and Sustainability (Pickett et al., 2004; Folke, 2006) Agriculture
(Alberti et al., 2003), Engineering (Lamond and Proverbs, 2009), Social Sciences (Chandler and Coaffee, 2017),
and including the most modern contributions on Urban Resilience (Etinay, Egbu and Murray, 2018; Montella and
Tonelli, 2018).
One of the main analyzes on urban resilience (Meerow et al., 2016) clearly indicates that although the research
area has gained a lot of relevance in recent years, there are still many shortcomings in terms of both its particular
definition (Urban Resilience) and general (Resilience). In this analysis it is emphasized that the particularizations
of the concept of resilience have caused different tensions that current literature has not solved. It even highlights
the inconsistency of the positions of the different authors in terms of support for these tensions. In this sense,
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Meerow identifies 6 main tensions:
Table 1. Tensions between Urban Resilience Definitions (Meerow et al, 2016).
Tensions or Differences between Urban Resilience Definitions
Existence or Absence of Balance
Positive or Neutral (Negative) Resilience Conceptualizations
Mechanism of change of the system (persistence, transition or transformation)
Adaptation vs. general adaptability
Action Calendar
Definition of Urban
In addition, as Meerow explains: “there are very few approximations that echo these tensions, and only in some
cases they refer to certain specific metrics or resilience indices (Cutter et al., 2010; Orencio and Fujii, 2013)".
On the other hand, the most complex, modern and ambitious contributions recognize "Urban Resilience" as a set
of multiscale dimensions where each dimension has its own indicators, scales and measures that under a given
model offer an evaluation of resilience (urban, interurban, ... ) (Dicken, 2011).
United Nations Urban Resilience programs

The main and most relevant resilience programs promoted by the UN are articulated by UNISDR (United Nations
Office for Disaster Risk Reduction). UNISDR was established in 1999 as a secretariat dedicated to facilitating the
implementation of the International Strategy for Disaster Reduction (ISDR-ISDR). The resolution of the General
Assembly of the United Nations (56/195) gives it the position of coordinator of the United Nations. The UN Plan
of Action depends on the role of UNISDR as a focal point for disaster risk reduction in the United Nations system,
and for coordinating and integrating disaster risk reduction into United Nations programs and activities at national
level.
On the other hand, UN-Habitat is the United Nations program that works for a better urban future. Its mission is
to promote the development of sustainable human settlements from the social and environmental point of view
and provide adequate housing. UN-Habitat has developed a unique position in support of sustainable development
and the planning and construction of a better urban future for new generations. The key process supports economic
and social development, in addition to reducing poverty and inequality. Among its programs and actions, the
URBAN RESILIENT HUB stands out.
The HUB includes three main tools for resilience in developed cities within United Nations.
•
•
•

City Resilience Profiling Tool (UN-HABITAT).
Disaster Resilience Scorecard for cities - A tool for disaster resilience planning (UNISDR +
European Commission + IBM + AECOM + ...).
Quick Risk Estimation (QRE) [UNISDR]

RESEARCH METHOD

The methodology of the investigation, on which this study is based, consists of three sequenced phases.

Literature review

Panels of experts

• Concept of urban
resilience.
• Referral
experiences.

• Indicators.
• Maturity model.

Delphi method
• Validation.
• Importance.
• Evidences.

Figure 1. Project Stages.
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The first stage is based on a literature review for the concept of urban resilience and relevant references. This has
been the first deliverables of the project conducted, timely and in due form, in October 2018, under the name of
“Description of the art state of the concept of urban and municipality resilience”.
In the second stage, we interacted with two panels of 32 experts each in the month of October 2018 in terms of
civil protection. From this interaction with the panels, a great variety of subjects have been brought up with the
aim of characterizing the relevant dimensions to evaluate the resilience of target region municipalities.
In the third stage, the conclusions obtained from both the literature review and the interaction with the panels
through the Delphi method, have been contrasted. The Delphi method is an analytical technique based on the
judgment of a group of experts. It consists of a systematic and iterative process directed towards the obtainment
of feedback, and if possible, of such group of experts’ feedback. Amongst their main characteristics, the following
stand out: anonymity, controlled repeated performances, and the statistical treatment of answers. In the Delphi
process, 18 experts have taken part in it, between which there are responsible and key stakeholders. The Delphi
study was carried out during the months of November and December 2018, having a response rate higher than 60
%, involving high participation in the study.
Literature review process

The analysis of the state of the art through a systematic analysis process (Kitchenham, 2004) had a double
objective: a theoretical objective, where academic documents will be identified and analyzed in the context of
Urban Resilience and Resilience. On the other hand, a practical objective, where the main and most innovative
Experiences, Programs and Referents of Interest in the area of the promotion of Urban and Municipal Resilience
were identified. Due to this dual objective, it was possible to develop a Conceptual Framework on Resilience that
included an analysis of the scientific literature about the concept of Urban Resilience and Resilience, including
both the most relevant definitions in the literature and the enumeration, classification and definition of
Dimensions, Indicators and Variables most frequently used in the literature when evaluating it.
In addition to this Conceptual Framework, the main and most current Experiences and Referents of Interest were
identified, where the main international activities and programs for the improvement of Urban Resilience were
listed taking into account their alignment with the guidelines set by international agreements and regulations,
highlighting, finally, those success stories given their own characteristics, scope, complexity and ease of
implementation. This review of the literature generated a deliverable document that allowed establishing the
theoretical basis of the rest of the research.
The literature review process determined that the UN program "Disaster Resilience Scorecard for Cities"
(UNISDR + European Commission + IBM + AECOM + ...) (UNDRR, 2017) is a highly developed project that
meets most of the requirements necessary to be adapted and applied to the target region In this sense, this
international proposal is the main root of the project that was to be developed. The United Nations project was
focused on the analysis of the resilience of cities, but it had many good characteristics that identified it as a
complete and consolidated project that could be adapted to the analysis of municipalities. This project identified
"10 dimensions" and proposed a very complete question evaluation system, as well as a self-assessment model.
On the other hand, other national experiences, the Smart Mature Resilience (SMR) project developed by the EU
within the Horizon-2020 strategic programs, was identified as a highly interesting project that could be used to
complete the United Nations project. The SMR project is a multi-disciplinary project successfully implemented
in Europe that develops an Urban Resilience Management Guide that integrates 5 integrated tools. The analysis
of the literature allowed us to see how SMR could be combined with the United Nations project, particularly in
aspects related to the definitions of the Maturity Levels (NM) of Resilience that SMR defined perfectly. In
summary, the analysis of the literature allowed us to identify that both projects were complementary and covered
many of the needs defined in the Regional Government project by defining the group of dimensions, questions
and levels of evaluation of the model. Although all these items had to adapt particularly to the region studied and
its own characteristics.
Panels of Experts

As indicated above, 16 experts in the area of civil protection were interviewed in order to characterize the most
relevant dimensions and indicators to assess Municipality Resilience in the target region. The experts formed a
heterogeneous group of professionals related to civil protection at all levels, from first responders to public
administration personnel.
The experts belonging to the entire territory participated in several meetings whose objective was to expose,
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discuss and select what were the dimensions, questions, indicators and maturity levels of those found in the
literature review, which best suited the characteristics target region. The result of these meetings was the selection
of the dimension, questions, Maturity Levels and characteristics that would be part of the initial model that would
be used in the Delphi Method questionnaire. In other words, the starting point was defined.
As it is mentioned before, the starting point was based on the models proposed by the UN and EU, and after
extensive group work and information processing, it was possible to adapt efficiently the indicated Assessment
Model, as well as the development of different Maturity Levels that would be worth to classify each of the
municipalities that were evaluated on the Delphi Rounds.
Delphi Method

The Delphi method was developed by the organization RAND in Santa Monica in the middle of the 20th century,
and it involved the participation of several authors over the years (Helmer and Rescher, 1959; Dalkey, 1969;
Linstone and Turoff, 1975). The performance of this method is based on a systematical and detailed process of
questionnaires for experts. This process consists of several stages where modifications of the information provided
to each expert are undergone. Such information was retrieved from the group that belongs to the previous round.
That way, experts can reflect on a specific idea on the basis of views of the panel and its own previous choices
(Landeta, 1999).
Unique responses are one of the features of Delphi method, and any of its participants knows a priori the response
of other experts that also take part on this study. Additionally, the confidentiality of these questionnaires makes
the modification of expert responses easier, since the rest is not going to know the wide-ranging differences of its
opinion. Likewise, in case its reasoning is wrong, anonymity implies that the interviewed expert will never see its
image damaged. This feature disappears in other group communication techniques, such as group meetings where
the lack of anonymity may probably keep many of the group members from freely engaging in discussions.
However, the panel participants in the Delphi process can anonymously answer or make necessary changes, as if
it was a secret ballot.
Delphi method is characterized by iteration with controlled feedback. This means that, even if questionnaires are
filled several times, successive responses are going to be controlled by the results of previous responses, since
these are also going to be included in the following questionnaires. In doing so, it is necessary to pay particular
attention to a proper understanding of the responses in order to avoid misconceptions which may jeopardize the
rest of the process. As Hiltz and Hendela explain: “The technique is particularly useful in cases where the expert
panel is dispersed over a wide geographic area, and for complex, multi-disciplinary problems” (Hendela et al.,
2017; Hiltz et al., 2019).
DELPHI PROCESS

The objective of the Delphi rounds was to adjust the initial model to the characteristics of the region. With this
objective two Rounds Delphi were raised.
In the first round the experts were asked about the level of relevance of a series of topics grouped into the 10
dimensions proposed by UNISDR for the self-assessment by local governments of their resilience to emergency
situations (Table 2). Each dimension is evaluated based on a series of “Self-Assessment Questions”. In the final
version of the questionnaire, yes or no must be answered based on the indications expressed in the questionnaire
“To answer yes, the Municipality must…”, for which it will also be necessary to be able to provide “evidence” in
this regard. Each question is related to a Maturity Level (NM) adapted from SMR Project. In the first
questionnaire, a level of maturity was proposed for each question resulting from the work sessions previously
held. To help experts, they were given access to an annex where they could see a brief summary of the description
that corresponds to each level of maturity. Likewise, a series of open questions were included in which you can
contribute aspects that you understand are relevant and have not been included in the first round of the Delphi
process. Each dimension had one or several questions that the expert should answer.
For example, for Dimension 1 "Organizing for resilience in emergency situations", the first topic was "Making
plans". In this matter, the experts are asked about how important it is that "Homologated Municipal Emergency
Plan (PEM)" are available. If it is totally necessary, the expert should indicate that "having a Homologated
Municipal Emergency Plan (PEM)" should be included in Maturity Level 1. If, on the contrary, he believed that
"having a Homologated Municipal Emergency Plan (PEM)" is something very specialized, it should indicate that
it corresponds to Maturity Level 3. In addition, each expert should make "general comments" and indicate what
evidence / documents the municipality must provide to affirmatively answer each of the questions that are asked.
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In other words, if it is finally agreed that "having a Homologated Municipal Emergency Plan (PEM)" corresponds
to Maturity Level 1 and experts indicate that the "evidence" is having an "Updated Homologated Municipal
Emergency Plan (PEM) in the last year", in the future, when a Municipality will be asked they will have to show
this document in order to reach Maturity Level 1, if it does not have it, it does not reach maturity level.
Finally, the expert should indicate how relevant this topic was in the general model.
Table 2. Resilience Dimensions (UNISDR, 2017)
#

Definition

1

Organize
resilience.

2

Identify, understand, and use
current and future risk scenarios.

3

Strengthen financial capacity for
resilience.

4

for

emergency

Apply resilient urban design and
development.
Safeguard natural buffer zones to
increase the protection functions
offered by natural ecosystems.
Strengthen institutional capacity
for resilience.

Description
Establish an organizational structure and identify the processes needed to
understand and take actions aimed at reducing the degree of exposure, impact
and vulnerability to emergencies.
Identify and understand the risk scenarios of the Municipality, and use this
knowledge to inform decision-making.
Understand the economic impact of emergencies and the need to invest in
resilience. Identify and develop financial mechanisms that can support
resilience activities.
Evaluate the built environment and make it resilient.

Safeguard natural buffer zones to improve the protection functions of natural
ecosystems. Identify, protect and monitor ecosystem services of fundamental
importance that offer some benefit to resilience in the face of emergencies.
Ensure that all institutions relevant to the resilience of a Municipality have the
6
capabilities they need to perform their functions.
Ensuring understanding and strengthening social capacity for resilience.
Understand and strengthen social Cultivate an environment conducive to social connectivity that promotes a
7
capacity for resilience.
culture of mutual aid by recognizing the role of cultural heritage and education
in reducing risk.
Assess capacity, suitability and links between vital infrastructure systems and
8 Increase infrastructure resilience.
modernize them as needed, according to identified risks.
Ensure an effective response to
9
Ensure effective response to emergencies.
emergencies.
Ensure that there are sufficient plans before an emergency, depending on the
Accelerate recovery and rebuild risks identified, and that then an emergency situation, the needs of the victims
10
better.
are the central aspect of recovery and reconstruction, to design and re-enlist
reconstruction work with their support.
5

Once received, the answers of the experts were analyzed. Then, both the differences between them and the
comments in the open responses were identified. The general average of answers for all the questions was superior
to 70%, which supposes a high index of answers for a very heterogeneous group of professionals. In addition, the
typology of the questions / topics was diverse, so the general comments of the questions were very enlightening.
84% of the experts agreed in their answers about the Maturity Level (NM) for each of the questions. In an
exploratory analysis of the answers we found that by eliminating 3 respondents, we obtained a higher degree of
consensus. Which could indicate that the experts did not understand the question or were evaluating it erroneously.
Table 3. Question 1.1 of the Delphi questionnaire (example).
Evaluation
To answer yes, the Municipality must…
Question/Item

Topic

Maturity
Level

Have developed a PEM with the requirements set forth in the
Is there a current Emergency Territorial Plan of the region and be
Municipal
approved.
Emergency
Plan (PEM)? Having implemented the PEM, having reviewed and updated
it before changes and by conducting annual drills.

Plan realization

General Comments
Evidences to certify a “YES”
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Very
irrelevant

Relevance of the topic

Irrelevant

Neither relevant nor
Relevant
irrelevant

Very
relevant

As indicated, the Delphi questionnaire asked experts about 10 different dimensions related to Municipal
Resilience. Each of the dimensions could be made up of 2 or more items and on each item they asked about NM
and Relevance (R) of each Item and also asked the experts to indicate their “General Comments” and "Evidences"
for each one. Table 4 shows a summary of the data obtained in the Delphi process. It has been asked for 73
individual NMs and 47 levels of Relevance (120 questions in total per round), in addition 154 general comments
were obtained and 282 evidences were provided by the experts.
Table 4. Overall Delphi Data
Dim

Item

NM
Questions

Relevance
Questions

NM+R (Eval. Questions)

# Comments

# Evidences

1

3

5

3

8

20

32

2

5

5

5

10

19

37

3

4

4

4

8

11

22

4

4

5

4

9

19

26

5

3

3

3

6

5

7

6

6

10

6

16

20

41

7

4

8

4

12

10

26

8

9

11

9

20

30

46

9

7

10

7

17

16

36

10

2

12

2

14

4

9

Total

73

47

120

154

282

The analysis of the experts’ answers in the First Round (Table 5) shows that the questions on NM and R
(evaluation questions) had a 34% disagreement (R1 Column). The level of disagreement was measured by
observing the Interquartile range between the values of the responses. Whereas if this was greater than 0.75, there
was a disagreement. This high disagreement percentage for a final model that need to be discussed to try to reach
a consensus model.
Table 5. Delphi Answer Disagreement Data
Dim

NM+R

#answers /w disagreements (R1)

#answers /w disagreements (R2)

1

8

3

1

2

10

4

0

3

8

5

0

4

9

6

1

5

6

2

0

6

16

3

0

7

12

7

2

8

20

7

4

9

17

3

1
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10

14

1

0

Total

120

41

9

34%

7.5%

Percents

Once the first-round answers analysis was carried out, a second questionnaire was sent to the expert panel,
including, this time, the general response of the group and the comments made by the rest of the experts. On this
occasion the experts were exclusively asked about the questions where the expert had given a different response
to the group. The questions were: "Do you want to keep the initial answer or want to change it" and "Explain the
cause."
Once the responses of the first round have been processed, the questionnaire is forwarded to the experts, as
explained above, to re-evaluate their responses knowing the general responses of the group. This process allowed
experts to consider different factors and comments, which led to a reassessment of those responses that were not
equal to those of the majority. In this Second Round, experts modify their responses, drastically reducing the
number of disagreements to 7.5%. This implies that experts agree on 111 of the 120 evaluation questions asked.
Most of the different responses were changed by the experts in favor of the group response. The general comment
was a decisive factor for this agreement, since it improved the perception of the problem for the expert. In other
words, each expert will be able to read the comments of other experts in different areas. This allows observing the
answers from different perspectives, improving the global vision of the question. The quantity and quality of the
information you have about a problem is increased, being able to add different information to that of the expert
before the Delphi Process.
In addition, the analysis of the consensual responses resulted in the identification of the maturity levels for each
response, the relevance of the topic and the identification of the evidence necessary for the future certification
system, giving rise to the results shown in the following section.
RESULTS

The drastic reduction of the disagreements in the responses (from 34% to 7.5%) as well as the large number of
responses in the comments and the evidence indicates that the Delphi process carried out was a success and has
allowed the generation of a model adapted to the particular needs of the region.
As a result, a self-assessment model on municipal resilience has been created that allows municipalities to analyze
their level of resilience maturity. The self-assessment questionnaire was adapted for the characteristics of target
region, the 3 levels of maturity were defined, as well as the relevant interest groups that should intervene in each
of them, the most relevant characteristics of each level of maturity and finally the minimum reference resources
for each type and size of municipality were categorized.
The model is based on a self-assessment questionnaire to identify the areas of improvement and the possible
certification of resilient municipalities in the target region. On the basis of the results, indicators in terms of risk
management and vulnerability analysis underlying decision-making for emergency management and sustainable
emergency plans in the target region municipalities could be defined.
Self-assessment questionnaire

The questionnaire is organized in the 10 dimensions proposed by UNISDR but adapted for the purpose of local
governments self-assessing their resilience facing emergency situations. This result was possible after the
collaborative work of the experts work in the meetings and the Delphi rounds. Each dimension is evaluated based
on a number of “self-assessment questions”. In the final version of the questionnaire, it is mandatory to answer
yes or no, based on several indications expressed in this document. “To answer affirmatively, the municipality
must...” for which, in addition, it is necessary to provide pieces of evidence in this regard. Each question is related
to a Maturity level. In the questionnaire, a Maturity Level for each question is proposed. The self-assessment
questionnaire would be filled out sequentially according to the maturity level of every question, starting at the
first level, then the second level (for those who have answered affirmatively all of the questions at the first level),
and finally the third level (for those who have answered affirmatively all of the questions at the first and second
levels).
Description of referral Maturity levels
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The Maturity Levels have been adapted to the particular needs of the region indicated by the experts and based
on the proposal of the SMR project. The SMR Project defines 5 levels of maturity and a group of characteristics
that must be met to reach each level. The work done by the experts (meetings and Delphi Process) adapts these
levels to 3 identifying different needs depending on the size and characteristics of each municipality.
CONCLUSIONS

This article shows the process applied in a regional government project for the development of a self-assessment
Model of the resilience level. For the development of this model it was necessary to integrate different success
models applied in other areas and modify them so that they were adapted to the specific requirements of the target
region.
Following the identification of the international reference models and the initial definition of a proprietary model,
the Delphi method has been used to adapt an initial model to the characteristics and nature of the region. The
Delphi process has allowed the addition of two projects to assess urban resilience and resilience levels taking into
account the opinion of a heterogeneous group of experts. In addition, the integration of these models implies a
detailed adaptation to the needs and characteristics of the target region.
An agreement level of 92.5% has been reached on all the elements asked, which makes it possible to qualify this
Delphi process as a success and also gives the resulting project a very high internal validity. The weight of the
responses of the group of experts, being a group composed of specialists from different areas, assumes that the
aggregate knowledge of the resulting model will have a high degree of adjustment. Remembering that as a result
of this process more than 150 contributions were obtained as general comments and more than 280 evidences
were presented.
This resulting model will allow the Regional Government to establish a certification system for municipalities
that serves as a reference for both public administrations and citizens, which would increase the general confidence
in the capacities of the municipality in crisis situations.
In summary, the analysis of the literature helped identify the best practices and theoretical concepts. The work
with the panel of experts was key to select the best practices, identify potential indicators and the basic maturity
model. Finally, the Delphi process helped clarify which elements, topics and questions were appropriate and which
ones should be modified. In addition to identifying the importance of these items and the evidence that
municipalities must provide to answer yes to each question, this offered a first validation of the model and helped
to prepare the model that will be used in the following phases of the project.
As future steps, we indicate that the project is currently beginning its test phase, where several municipalities in
the region will be evaluated and analyzed. The results obtained in these tests will serve to identify and improve
possible failures that have not been previously detected and to refine the model.
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