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Executive Summary 
This deliverable contributes to achieve the following DARWIN project objectives: O1 (make resilience 

guidelines available) by providing a set of prioritized concepts, approaches and practices that should be 

incorporated in the resilience guidelines; O3 (facilitate evolution of resilience guidelines) by involving and 

integrating the views and concerns of key stakeholders in the process;  O5 (build on lessons learned in 

the area of resiliency) as the establishment of the concepts, approaches and practices is based on the experience 

and insights of scientists and practitioners from diverse domains; and O7 (establish activities that will lead to 

project results being adapted to, and later adopted by practitioners in domains other than health and aviation) 

through the involvement of practitioners from such additional fields, for example disaster and crisis 

management, government entities and military personnel.  

D1.2 provides qualitative and quantitative evaluation criteria that are recommended for use in evaluating crisis 

and resilience management guidelines, and an overview of concepts, approaches and practices for resilience 

management that should be incorporated into requirements for resilience management guidelines. 

Both the evaluation criteria and the selection and prioritization of the concepts, approaches and practices were 

achieved based on consensus of content experts, by utilizing methodologies aimed at reaching agreement. The 

evaluation criteria were developed through a Nominal Group Technique (NGT) in which both researchers and 

end users from the DARWIN consortium took part. The selection of concepts, approaches and practices to be 

incorporated in the resilience management guidelines and their relative importance were achieved through a 

modified Delphi process, in which DARWIN consortium members, members of the DARWIN community of 

crisis and resilience practitioners (CoCRP) and additional experts from the fields of crisis and resilience 

management participated.  

5 out of an initial set of 18 evaluation criteria were selected, representing aspects related to the overall 

usefulness of concepts, practices and approaches for resilience management (see section 4.2). These include 

the following evaluation criteria: Evidence-based, Generalizability, Flexibility, Compatibility, and Usability. 

Although these criteria were selected by means of the NGT, it was found in a pilot study that was conducted 

prior to the evaluation of the various concepts, approaches and practices that the criteria were too complex and 

time-consuming to be utilized in the process of deciding which items should be adopted and transformed into 

resilience guidelines. Thus, in the scope of this deliverable, a two-fold classification of each concept, approach 

and practice was used, requesting the respondents to (1) indicate whether they agree/disagree or do not know 

whether the item should be incorporated in the guidelines, and (2) to rank its level of importance using a 4 

level scale from essential to not important or "I don't know/not applicable".  

Based on the systematic literature review as well as the interviews that were described and analysed in D1.1, 

8 categories of concepts, 10 categories of theories, 5 categories of models, 11 categories of practices and 21 

approaches were identified as being potentially appropriate for inclusion in resilience management guidelines. 

These items were consolidated, synchronized and formulated in a uniform manner so that they could easily be 

evaluated and ranked by the content experts. A final list of 56 concepts, practices and approaches was prepared 

and integrated into an online survey tool (see section 5.2). Using a 2 cycle modified Delphi process, the 56 

concepts, approaches and practices were evaluated and ranked by 49 out of 73 DARWIN consortium members, 

CoCRP and additional experts in crisis and resilience management (67% response rate) in the first cycle and 

36 out of 49 experts (73% response rate) in the second cycle. The respondents consist of diverse multi-

disciplinary experts including scientists, policy and decision-makers as well as practitioners, from governing 

institutions, academia and end-users. The level of consensus required for inclusion of items in the resilience 

management guidelines was defined as 80% or higher agreement among the respondents.  

42 concepts, approaches and practices achieved agreement higher than 80% in the first cycle of the modified 

Delphi process and three additional concepts were suggested by the respondents. An additional set of 9 

concepts, approaches and practices achieved agreement of 80% or higher among the respondents in the second 

cycle; thus an overall set of 51 items were recommended for inclusion in resilience management guidelines 

(see section 6.2). These concepts, approaches and practices were classified to 11 categories as follows: 
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collaboration (such as "consider the impact of interdependencies and interaction between actors on resilience 

management" or "ensure that the actors involved in resilience management have a clear understanding of their 

responsibilities"); planning ("develop plans for immediate response as part of resilience management"); 

procedures ("consider flexibility in resilience management beyond adherence to procedures"); training 

("conduct joint training exercises to ensure efficient collaboration"); infrastructure ("develop and maintain 

alternative working methods in case of system failures"); communication ("inform the public of emergency 

procedures so that citizens can react appropriately"; governance ("balance resilience management between 

local and centralized governance"; lessons learned ("build resilience by applying organizational learning 

techniques"); situation understanding ("develop overall situation understanding to ensure efficient 

collaboration"; resources ("plan for reinforcement of resources in resilience management"); and evaluation 

of emergency preparedness ("conduct resilience assessments prior to, during and after emergencies, disasters 

and crises"). The ranking of the levels of importance of the diverse concepts, approaches and practices resulted 

in identification of 7 items that were perceived as essential; 43 as important; and one item that was perceived 

as only somewhat important.  

The evaluation criteria that were identified through the iterative method, though not used in the scope of this 

deliverable, as well as the set of defined and prioritized concepts, approaches and practices will facilitate the 

next phases of DARWIN, especially T1.3 that is aimed at transforming the concepts, approaches and practices 

into a relevant and valid set of requirements for resilience guidelines, and WP2 that is aimed at developing 

evolving resilience management guidelines. 

About the project: The DARWIN project aims to develop state of the art resilience guidelines and innovative 

training modules for crisis management. The guidelines, which will evolve to accommodate the changing 

nature of crises, are developed for those with the responsibility of protecting population or critical services 

from policy to practice.  

The guidelines address the following resilience capabilities and key areas: 

 Capability to anticipate 

 Mapping possible interdependencies  

 Build skills to notice patterns using visualisations 

 Capability to monitor 

 Identify resilience related indicators, addressing potential for cascade 

 Establish indicators that are used and continuously updated 

 Capability to respond and adapt (readiness to responds to the expected and the unexpected) 

 Conduct a set of pilot studies 

 Investigate successful strategies for resilient responses 

 Capability to learn and evolve 

 Explore how multiple actors and stakeholders operate in rapidly changing environments  

 Enable cross-domain learning on complex events 

 Key areas: social media and crisis communication; living and user-centred guidelines; continuous 

evaluation and serious gaming 
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1 Introduction 

1.1 Purpose of the document 

The DARWIN project aims to develop state of the art resilience guidelines and innovative training modules 

for crisis management. This document (D1.2 - Evaluation of resilience concepts and approaches) is the second 

deliverable in work package 1 of the DARWIN project (WP1 - Survey of resilience approaches and synthesis 

of requirements). The purpose of the document is to present a methodological evaluation of the concepts, 

approaches and practices for resilience management that were identified and reported in the first WP1 

deliverable (D1.1 - Consolidation of resilience concepts and practices for crisis management). Specifically, the 

document addresses and describes the following elements:  

 Definition of criteria for evaluating concepts, approaches and practices connected to resilience 

management, including qualitative and quantitative measures and scales to guide the evaluation. 

 

 Consolidation of concepts approaches and practices for resilience management that are to be included 

in the evaluation based on the literature survey reported in D1.1.  

 

 Evaluation of concepts, approaches and practices for resilience management based on a Delphi process 

involving consortium members, qualified stakeholders and CoCRP members.  

 

 Selection of the most appropriate concepts approaches and practices for resilience management that 

should be transformed into requirements for the resilience guidelines. 

 

From a WP1 perspective, the purpose of the deliverable is to support the process of transforming concepts, 

approaches and practices for resilience management into requirements for resilience guidelines. This work is 

to be conducted in Task 1.3. From an overall project perspective, the deliverable will support Task 2.1 

(Development of generic resilience management guidelines), and Task 4.1 (Evaluation Methodology and 

Planning). Error! Reference source not found.Figure 1-1 illustrates how this deliverable is positioned in r

elation to the other project activities.  

Figure 1-1 Positioning of the deliverable in the overall project map 

D1.1: Consolidation of 
resilience concepts and 

practices for crisis 

D1.2: Evaluation and 
selection of resilience 

concepts and approaches 

D1.3: Practitioner and 
academic requirements for 

resilience management 

WP1 
SURVEY 

Resilience, 
approaches, 

requirements  

WP2 
EVOLVING 
resilience 

management 
guidelines 

WP3 
ENABLING 
TOOLS for 
guidelines 

WP4 
PILOTS: 

Demonstration 
and evaluation 

WP5 
OUTREACH Community of 

Crisis – Resilience 
Practitioners 

WP6 
UPTAKE 

Dissemination and 
exploitation 

WP7 PROJECT MANAGEMENT 

Mature resilience 
approaches, 

requirements 

Easy to 
understand 

Guidelines 
adapted to 

ATM & 
health care 

domains WP1 
requirements 

Practitioners 
and market 

needs 

End-user 
view, added 

value 
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1.2 Objectives 

The main objective of T1.2 is to evaluate resilience concepts, practices and approaches for crisis management. 

Three sub-objectives were depicted as follows: 

 To define qualitative and quantitative evaluation criteria for crisis and resilience management 

 To identify, consolidate and synchronize resilience concepts, practices and approaches that were 

presented in D1.1 to enable evaluation of their applicability to resilience guidelines 

 To select and prioritize concepts, practices and approaches that should be transformed into 

requirements for resilience guidelines. 

The DoA concerning task 1.2 refers not only to concepts, practices, and approaches but also to needs. 

Following a comprehensive discussion and contemplation of the DARWIN team, it was decided to exclude 

the needs from the evaluation process, both because of the high scope of items that would have made it almost 

impossible to recruit respondents to review the full set of items (respondents may become frustrated when 

having to respond to surveys that are too long and time-consuming) and also because the needs themselves 

cannot be transformed into resilience guidelines; rather the solutions or practices to resolve these needs need 

to be included in the guidelines, and thus we focused on them.  

 

1.3 Intended readership 

The intended readers of this document are first and foremost other participants in the DARWIN project, and 

specifically participants working in WP1 Task 1.3, WP2 Task 2.1 and WP4 Task 4.1, as described below. 

However, the document may also be relevant for other stakeholders that do not participate in the project, such 

as national agencies, policy makers and first responders as it may help in prioritizing their efforts aimed at 

achieving resiliency and efficient crisis management capacities.  

Below we give a complete list of the intended readers of this document, explaining why the document should 

be of interest. 

 DARWIN WP1 members: Task 1.3 in WP1 will use the document and the results that are presented 

as input to transform suitable concepts, approaches and practices for resilience management into 

requirements for resilience management guidelines.  

 

 DARWIN WP2 members: Task 2.1 in WP2 will apply the results presented in this deliverable to 

specify how the most promising concepts and methods identified in T1.1 and T1.2 will be adapted to 

manage crisis. The input of the T1.2 results to WP2 will be applied "through" the requirements to 

resilience management guidelines that will be developed in T1.3. 

 

 DARWIN WP4 members: Task 4.1 in WP4 will apply the results presented in this deliverable to 

support the work of determining how the resilience management guidelines that are developed in 

DARWIN are to be tested and evaluated. This too will be applied "through" the requirements to 

resilience management guidelines that will be developed in T1.3.  

 

 DARWIN WP5 members: Task 5.2 in WP5 will use the CoCRP members in order to evaluate the 

concepts, approaches and practices.  
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 Related research projects: Other projects that focus on resilience management might hold an 

interest in the results presented in the document. Among others, this includes RESOLUTE1, SMR2, 

IMPROVER3, RESILIENS4, DRIVER5, SCALES6 and ENLIGHTEN7.  

1.4 Structure of this document 

Below we give a short overview of how the document is structured:  

 Chapter 2 describes the background for the work conducted in Task 1.2 by giving an explanation of 

resilience concepts for crisis management, and by linking the work to the results presented in D1.1. 

 

 Chapter 3 describes relevant literature addressing evaluation criteria and methods for achieving 

consensus. 

 

 Chapter 4 describes the methods and results of the work conducted to identify evaluation criteria for 

selection of concepts, practices and approaches for resilience management. 

 

 Chapter 5 describes the methods and results of the work conducted to identify concepts, practices and 

approaches for resilience management based on the findings of D1.1. 

 

 Chapter 6 describes the methods and results of the work conducted to evaluate concepts, practices 

and approaches for resilience management. 

 

 Chapter 7 describes the conclusions from the work conducted in Task 1.2. 

1.5 Relationship with other deliverables 

The evaluation of resilience concepts and approaches presented in this document has been conducted based on 

inputs from the following deliverables: 

 D1.1 - Consolidation of resilience concepts and practices for crisis management: This deliverable 

presents a collection of concepts, approaches and practices for resilience management which formed 

the basis for the work conducted in Task 1.2 for deliverable D1.2.  

The evaluation of resilience concepts and approaches presented in this document provides inputs to the 

following deliverables in the project: 

 D1.3 - Practitioner and academic requirements for resilience management guidelines: This 

deliverable will define requirements for resilience management guidelines.  

 

 D2.1 - Generic Resilience Management Guidelines: This document will specify how the most 

promising concepts and methods identified in T1.1 and T1.2 will be adapted to manage crisis. 

 

 D4.1 - Evaluation Plan: This deliverable will define how the resilience management guidelines that 

are developed in DARWIN are to be tested and evaluated. 

 

                                                      

1 http://www.resolute-eu.org/  
2 http://ciem.uia.no/project/smart-mature-resilience  
3 http://improverproject.eu/  
4 http://www.resilient-project.eu/  
5 http://driver-project.eu/  
6 http://www.hala-sesar.net/projects/blog/scales  
7 http://enlightenproject.eu/  

http://www.resolute-eu.org/
http://ciem.uia.no/project/smart-mature-resilience
http://improverproject.eu/
http://www.resilient-project.eu/
http://driver-project.eu/
http://www.hala-sesar.net/projects/blog/scales
http://enlightenproject.eu/
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Figure 1-2: Relationship between D1.2 and other DARWIN deliverables illustrates the interdependencies 

between D1.2 and other project deliverables.  

 

Figure 1-2: Relationship between D1.2 and other DARWIN deliverables 

1.6 Acronyms and abbreviations 

 

Table 1: List of abbreviations 

Term Explanation 

ANSP Air Navigation Service Provider 

ANT Actor-Network Theory 

ATM Air Traffic Management 

DoA Description of Action 

ISO International Organization for Standardization 

NGO Non-governmental Organization 

NGT Nominal Group Technique 

PAHO Pan American Health Organization 

SMR Smart Mature Resilience 

SPSS Statistical Package for Social Sciences 

UNISDR The United Nations Office for Disaster Risk Reduction 

WHO World Health Organization 
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Table 2: List of terms 

Term Explanation 

Concept A set or conjunction of characteristic features/entities related to a common 

scope and rationale that is (at least partly) entangled with or concerns the scope 

of DARWIN, and with a presumed coherence related to an overall and wide 

understanding of "resilience". What are the characteristic features put together, 

and how do they incorporate the idea of "resilience"? 

Needs Represent something that is essential for someone to be able to achieve a certain 

goal or task. The ultimate goal of resilience could be thought of as ensuring 

safety and security. However, this goal needs to be scrutinized and divided into 

subcategories. Consequently, needs exist on different levels. What does one 

need to be able to achieve a certain goal? 

Solutions Represent some kind of a way forward to overcome one or several barriers, an 

intervention (which could be a method, tools, framework etc.). What could be 

incorporated (method, tools, framework etc.) in order to overcome one or 

several issues/barriers? 

Theory A claimed/hypothetical correlation, order or causal relationship between a set 

of phenomena, issues or factors that associated with a (resilience) concept. 

What are the typical relationships and regularities that are worthwhile to pay 

attention to?   

Practices Represent a solution that has been incorporated/implemented in a real 

environment. What has been incorporated in order to overcome one or several 

issues/barriers? 

Approaches A way of considering or dealing with a situation, challenge or problem. How 

would you go about to achieve resiliency? 

Criteria A principle or standard by which something may be judged or decided. How 

would you evaluate different concepts? 

Evaluation The making of a judgement about the amount, number, or value of something; 

assessment. What is the relative importance of each concept towards achieving 

a resilient organization? 

 

 

http://www.oxforddictionaries.com/definition/english/judge#judge__9
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2 Background 
This section briefly describes the background to the work conducted in Task 1.2, and its relation to D1.1. 

2.1 Resilience concepts for crisis management 

Crisis management is a process in which an organisation (a country, region, city, municipality, a corporation, 

private company, NGO or other) handles a major threatening event and its effects on the organisation itself, 

its’ stakeholders or the general public. In order to manage crises the organisation has to be prepared and, in 

order to successfully manage and survive crises, the organisation needs to be resilient. This means having the 

capability to anticipate and prepare for a crisis, monitor events, respond and adapt during the crisis and recover, 

learn and evolve as an organisation after the crisis. Several key ingredients of resilience were identified in the 

literature - there must be a disturbance (Elms, 2015), cascading effects of the disturbance are involved (Parker, 

2015) and while resilience infers to being able to handle any type of specific disturbance, resilience also 

encompasses a broad, generic capability of managing disturbances. As the results presented in D1.18 show, 

resilience is defined in many ways throughout the literature, and there is a plethora of resilience concepts in 

different domains.   

2.2 Relation of results to D1.1: categories of concepts for resilience 

A simple definition of concept is an “idea of what something is or how it works”9. In the systematic literature 

review conducted in the scope of Task 1.1 the term concept was defined as: A set or conjunction of 

characteristic features/entities related to a common scope and rationale that is (at least partly) entangled with 

or concerns the scope of DARWIN, and with a presumed coherence related to an overall and wide 

understanding of ‘resilience’.  D1.1 summarized the concepts in the following categories: 

 Link between Community Resilience and other efforts 

 Continuity and persistence of critical services and functions 

 Attention to vulnerable groups 

 Generic characteristics of resilience concept 

 Special characteristics of Community Resilience 

 Sensitivity to social and cultural foundations 

 Resilience in context of compliance, planned protection and risk management 

 Resilience of critical infrastructure 

The categories of resilience concepts illustrate the diversity of approaches to resilience, from structural 

integrity of infrastructure, through consideration of social and cultural aspects of a society, to approaches 

focusing on maintaining critical services and functions throughout a crisis. The different categories, and the 

concepts described within them, also illustrate the complexity of defining and implementing efficient resilience 

guidelines – generic enough to be applicable in many different contexts, while still specific enough to be 

usable.  

Beyond the concepts, D1.1 also identified and outlined approaches, theories, models and practices relevant to 

resilience management (for further details, see section 5.2 of T1.2). Thus, one aim of Task 1.2, as presented in 

this deliverable, is the evaluation of these concepts, approaches, theories, models and practices, in order to 

give input to requirements for developing resilience management guidelines.  

 

 

                                                      

8 Reference to DARWIN project, D1.1: Consolidation of resilience concepts and practices for crisis management; 

version 0.6, December 15, 2015 
9webster.com/dictionary/-http://www.merriam  
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3 Literature Review 
A literature review was conducted in order to identify relevant studies that have already been initiated and 

conducted in relation to evaluation criteria of resilience concepts, approaches and practices as well as 

methodologies to achieve consensus among content experts. 

The literature review was conducted through Google Scholar and Scopus, using the following keywords: 

resilience evaluation criteria, resilience guidelines evaluation, evaluation resilience concept/s, criteria to 

evaluate resilience concept/s and or guidelines, evaluation criteria to transform resilience concepts into 

guidelines, methodologies for consensus, and agreement among experts. The search was limited to articles that 

were published from 2010 to present. 

3.1 Evaluation criteria of resilience concepts 

Guidelines are commonly used by different organizations in order to reflect evidence about what works best 

(Ransohoff, Pignone, & Sox, 2013), based on indicators and criteria. An indicator is a measure that reflects a 

criteria, which is a standard on which a judgement or decision may be based (Lopez-Ridaura, Keulen, Ittersum, 

& Leffelaar, 2005). As was presented in D1.1, resilience refers to a vast scope of sciences and domains, and 

thus the criteria and indicators must consider this diversity and the dynamic applicability of resilience 

paradigms (Kolar, 2011). The field of resilience management is a relatively young venture and requires a multi-

disciplinary collaboration of numerous stakeholders and actors (Deppisch & Hasibovic, 2013). As 

preparedness to disasters and crises evolve towards resilience, there is a need to assess the adaptability of the 

individual, community, organizations or nations; as these constantly change, establishing the resilience 

guidelines and measuring their effectiveness constitutes a continuous challenge (He'mond & Robert, 2012). 

Accordingly, suitable criteria and indicators should be explored and integrated in the process, in order to 

recognize factors that may prove to be facilitators or risks to the creation and sustainability of resilience 

(Windle G. , 2010). 

The measures can be qualitative or quantitative, dependent on the goals of the guidelines. Ganin et al. found 

quantitative measures applicable in studying resilience in physical, information, social and engineering 

domains (Ganin, et al., 2015). Masten proposed qualitative indicators that relate to the level of adaptation or 

developmental outcomes (Masten, 2001). 

Various criteria are used by researchers to evaluate guidelines and protocols, and these must be chosen 

appropriately, according to the specific requirements that are applicable (Stavrou & Pitsillides, 2010). As every 

system and area of reference is unique, specific indicators and criteria that were used in some studies may be 

irrelevant to other areas of resilience (Lopez-Ridaura, Keulen, Ittersum, & Leffelaar, 2005). The selected 

criteria should be conceptually driven, as they will have impact on the capacity to operationalize resilience 

(Luthar, Cicchetti, & Becker, 2000). The main challenge is thus identification of the most valid, usable and 

reliable criteria (Brouwers, et al., 2010). The outcomes of the evaluation are to a significant extent dependent 

on the validity of the criteria (Derelöv, 2009). Therefore, the indicators and criteria should be correlated with 

the objectives and constraints of the various stakeholders and aligned with the basic attributes of their 

sustainable systems (Lopez-Ridaura, Keulen, Ittersum, & Leffelaar, 2005). 

The United Nations (UN) Office for Disaster Risk Reduction (UNISDR) has developed the disaster resilience 

scorecard which consists of 85 disaster resilience evaluation criteria, encompassing diverse areas including: 

organization and planning; infrastructure; response capabilities; environment and services; engineering, 

informational, financial and social aspects of disaster resilience; as well as recovery planning (Richards, 2014). 

Nonetheless, it is a complex challenge to utilize these criteria to facilitate the transformation of resilience 

concepts into guidelines. Therefore, specific evaluation criteria for resilience guidelines should be identified 

and utilized in transforming conceptual frameworks into user requirements and analysis models (Yue, Briand, 

& Labiche, 2011). 

Hoffer (2009) identified in her work concerning neighbourhood sustainability used systems resilience as 

evaluation criteria, focusing on the following main criteria: professional recognition; comparability; 
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complementary; locally innovative; based on easily obtained data; and, reflect ecological principles (Hoffer, 

2009).  

Windle et al. (2011) used eight scoring criteria to qualitatively assess resilience measures including content 

validity; internal consistency; criterion validity; construct validity; reproducibility (consists of agreement and 

reliability); responsiveness; floor and ceiling effects (number of respondents who achieved the lowest or 

highest possible scores); and, interpretability (Windle, Bennett, & Noyes, 2011). 

Saurin & Carim (2011) delineated six criteria to assess health and safety management systems, using a 

resilience engineering perspective. The criteria included theoretical framework; holistic features; validation; 

required expertise; flexibility; and, motivation for improvement (Saurin & Carim, 2011). 

Farfeleder et al. (2011) identified correctness, completeness, consistency, verifiability, unambiguity, and 

traceability as beneficial criteria in defining guidelines or system requirements (Farfeleder, et al., 2011). 

Ng (2010) presented cultural acceptance, relevance (to local healthcare system), compatibility (with laws and 

regulations), adaptability (to medical facilities), and complementary (to quality assurance) as vital criteria for 

the adoption and implementation of accreditation standards (Ng, 2010). 

Da Silva (2011) depicted accessibility, continuity, comprehensiveness and productivity of care as relevant in 

operationalizing concepts (Silva, Contandriopoulos, Pineault, & Tousignant, 2011). 

As presented by many of the studies that was reviewed, the dynamic conceptualization of guidelines should 

be implemented based on identification of criteria that are both relevant and applicable to the specific area that 

is sought (Stavrou & Pitsillides, 2010) (Luthar, Cicchetti, & Becker, 2000). 

3.2 Achieving consensus among content experts 

The literature review of methods aimed to achieve consensus among content experts presented two main 

methods that are commonly used by both scientists and practitioners. 

3.2.1 The Nominal Group Technique  

The Nominal Group Technique (NGT), a tool aimed to achieve consensus among experts, was developed in 

the 1960s to facilitate policy and decision-making and has since been widely utilized in diverse research 

domains (Harvey & Holmes, 2012). The NGT enables not only to achieve agreement concerning various 

concepts and issues, but also to prioritize the issues that were decided upon (Potter, Gordon, & Hamer, 2004). 

A significant advantage of the NGT is the capacity to allow each content expert to equally impact on the 

decision-making process and thus alleviate the risk of a dominant figure influencing the group and biasing the 

results (McMillan, et al., 2014). This technique is most frequently used in face-to-face meetings, and enables 

to reach consensus in a timely and cost-benefit manner (Delbecq & Ven, 1971). The NGT makes it possible to 

introduce substantial amounts of concepts in short time-frames and eliminates the need to request each 

participant to make thorough and lengthy preparations; more so, it encourages creative brainstorming and 

collaboration among participants and promotes effective teamwork (Harvey & Holmes, 2012). 

The NGT is based on five main phases: 1) introduction of the purpose or aim of the study; 2) individual 

generation of ideas; 3) sharing ideas with the group; 4) group discussion; and, 5) voting and ranking to achieve 

the overall view of the group (Potter, Gordon, & Hamer, 2004). The equity in contributing to the team's work 

and the introduction of ideas that is made by all participants increases the group cohesion and trust in the 

overall decisions that are made (McMillan, et al., 2014). 

In the DARWIN project the NGT is used in the process of identifying and ranking evaluation criteria. Despite 

the challenge of limited face-to-face meetings between the various consortium members and the geographical 

distance that separates them, the process can be effectively implemented through virtual electronic meetings, 

thus facilitating the achievement of similar results (Abdelhak, Grostick, & Hanken, 2012). 
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3.2.2 The modified Delphi process 

The Delphi process is a structured communication tool that was developed in the 1950s by the Rand 

Corporation in order to facilitate a rapid achievement of consensus among content experts (Hsu & Sandford, 

2007). It has since become a popular research tool, utilized to achieve agreements among content experts 

concerning topics that are either very broad or when new concepts and/or applications are introduced. It is 

extensively applied when concept/framework development is sought, based on the assumption that group 

judgments are more valid than individual opinions, but simultaneously there is great importance to ensure that 

each expert is given an equal opportunity to impact on the overall decision-making (Okoli & Pawlowski, 2004); 

(Gracht, 2012). The Delphi process is especially beneficial where expert input is sought among content experts 

who are widely dispersed geographically or when it is complex to conduct face-to-face meetings (Okoli & 

Pawlowski, 2004).  

The modified Delphi process differs from the original Delphi only by its providing the participants with an 

initial proposal (rather than starting from scratch); it is targeted to achieve a consensus among selected experts 

with differing views, experiences and perspectives that provide their assessments, feedback and revisions 

through a series of iterations that are repeated several times (Okoli & Pawlowski, 2004). The first iteration is 

based on individual opinions and each participant is unaware of the views of other participants in the process; 

thus, there is no initial influence of dominant, senior or prominent actors. All answers are aggregated, 

consolidated and re-disseminated to the same group of experts, requesting their opinions once more. In the 

second as well as subsequent cycles, the participants are exposed to the overall views of all the group's 

participants, and can thus re-consider their own views in comparison to those of others (without knowing who 

expressed each view). It has been shown that this process decreases the variety of answers and converges views 

towards consensus (Slade, Dionne, Underwood, & Buchbinder, 2014). The process is completed after a pre-

determined number of cycles (typically three) or upon achieving the pre-defined level of consensus among the 

content experts. 

The modified Delphi process is based on three main components (Slade, Dionne, Underwood, & Buchbinder, 

2014; Hsu & Sandford, 2007; Okoli & Pawlowski, 2004): 

 Anonymity of the views of each participant, in order to prevent influence of a specific individual and 

ensure the overall impact of the group as a whole. 

 Structured information flow, ensuring the initial individual decision-making followed by exposure to 

the overall views of all the content experts, as a group. 

 Continuous feedback, enabling each expert to review his/her individual thinking in face of the group 

views, without attributing various views to specific actors.  

4 Evaluation criteria for selection of concepts, practices and approaches 

4.1 Method 

In order to facilitate the process of evaluating criteria for selection of concepts, practices and approaches, the 

Nominal Group Technique (NGT) was chosen as the preferable methodology for choosing and prioritizing the 

evaluation criteria. 

4.1.1 Identifying criteria 

Criteria to evaluate resilience concepts, approaches and practices and their applicability to guidelines were 

identified based on the description of work (DoA) and through a literature review that was conducted for this 

purpose. The potential evaluation criteria were disseminated to seven partner organizations of the DARWIN 

consortium, representing both researchers and end users, to allow their representatives to contemplate as to 

their applicability to resilience concepts, approaches and practices. 
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4.1.2 Achieving consensus concerning the evaluation criteria 

Utilizing a GoToMeeting (tool that accommodates a tele-conference), the participants were given the 

opportunity once more to read the criteria that was formerly distributed to them and were invited to add criteria 

they deemed as missing, suggest clarifications to the phrasing of each criteria and/or modification/merging of 

criteria. Each participant was then requested to independently choose five criteria that should be adopted for 

the evaluation of the concepts, approaches and practices and score them according to their relevant importance, 

from 5 for the most important criterion to 1 for the less important (though still relevant) criterion. Each 

participant submitted his/her personal votes and these were integrated in a Google-Doc spreadsheet (visible 

for all participants through the GoToMeeting tool). Following the completion of the voting, the sum of all 

votes was immediately visible. A group discussion was conducted, in which participants were invited to voice 

their opinions/concerns about criteria they deemed important that did not achieve a high group score, as well 

as recommendations for additional changes in the criteria (merging or re-phrasing criteria). Following the 

discussion, each participant was asked to voice their opinion concerning the five criteria that achieved the 

highest group score, and whether or not he/she recommends changes to the criteria that were chosen by the 

group for inclusion. The five steps implemented in the NGT are presented in Figure 4-1. 

 

Figure 4-1 Steps implemented in the Nominal Group Technique 

4.1.3 Study participants 

10 consortium members from 7 partner organizations participated in the NGT as follows: three participants 

from ISS; two from KMC; and one representative from each of the following partner entities: FOI ;  BGU; 

SINTEF; TUBS; and, ENAV. These members represented both academic/research institutions (TUBS, FOI, 

BGU, SINTEF) and end users (ISS, KMC, ENAV), in order to ensure inclusion of multi-sector, multi-

organizational perspectives. 

4.2 Results 

4.2.1 Criteria identified in DoA 

The following ten measures were identified in the DoA and integrated in the list of potential criteria that may 

be applicable to evaluate the concepts, approaches and practices. The criteria are delineated in Table 3.  
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criteria • selection of 5 criteria 
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individual voting
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• criteria with low 
scoring

•need to modify 
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• individual  agreement to 
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finalization of 
criteria
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Table 3: Evaluation criteria identified in the DoA 

Number Criteria Number Criteria 

1 Usability 6 empirical support& maturity 

2 retrospective/predictive scope 7 reliability 

3 units of analysis 8 theoretical & practical base 

4 Scalability 9 resilience concepts addressed 

5 lifecycle compatibility 10 resource efficiency 

4.2.2 Criteria identified through literature review 

Additional eight criteria that were used in previous studies to evaluate concepts, approaches and practices, as 

well as various measures that were found useful in evaluating guidelines were identified through the literature 

review. In order to facilitate the decision as to which evaluation criteria will be used in the DARWIN project, 

criteria deemed relevant to resilience guidelines were added to the criteria previously identified in the DoA. 

The additional criteria are delineated in Table 4. 

Table 4: Evaluation criteria identified in the literature review 

Number Criteria Number Criteria 

1 takes into consideration 

thresholds (elements) that may 

cause the system to decrease its 

function (enter an undesirable 

state) 

5 

Generalizability: the concept/practice/approach 

is generally applicable to all contexts   

2 allows for flexibility (changing 

variables) on which resilience 

depends 

6 Compatibility: the concept/practice/approach is 

compatible with existing practices of the end 

users 

3 considers capacity for 

reorganization in face of change 

7 Continuity: the concept/practice/approach 

promotes business/functional continuity 

4 includes inter-disciplinary  

management of uncertainty & 

surprise 

8 Relevant: the topic should be included  (covered 

by) in the overall resilience guideline 

4.2.3 Clarification/Modification of criteria 

In the initial phase of the NGT, each of the 18 criteria was clarified in order to ensure that the meaning is clear 

and unambiguous to all participants. It was considered crucial that each criterion be completely clear since the 

chosen criteria will be used by all the evaluators in the process of defining which concepts/approaches/practices 

will be transformed to resilience management guidelines. One criterion was re-phrased, changing the original 

phrasing to: takes into consideration thresholds (elements) that may cause the system to decrease its 

function (enter an undesirable state).   

No additional criteria were proposed by the participants of the tele-conference. 

Following proposals of the participants, six of the criteria were combined into three newly phrased criteria as 

follows:  
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1) The criterion "lifecycle compatibility" was combined with criterion "compatibility". The merged criterion 

was then phrased: Compatibility: the concept/practice/approach is compatible with existing practices 

of the end users. 
2) The criterion "theoretical & practical based" was combined with criterion "retrospective/predictive 

scope". The merged criterion was then phrased: Theoretical & practical experiences and foundations 

that is evidence-based. 
3) Criterion "considers capacity for reorganization in face of change" was combined with criterion "allows 

for flexibility on which resilience depend". The merged criterion was then phrased: Allows for flexibility 

(changing variables) on which resilience depends; considers capacity for reorganization in face of 

change. 

Thus, the list of potential evaluation criteria consisted of 15 suggested criteria.  

4.2.4 Voting on applicability of evaluation criteria  

The participants of the GoToMeeting tele-conference individually voted as to the five out of fifteen criteria 

they deemed as most applicable for adoption and ranked them from the most to the least important. Following 

the completion of the voting process, the sum of all votes was immediately visible to all participants. The 

results of the votes concerning the evaluation criteria according to the overall importance that were ranked by 

the participants are displayed in Table 5. 

Table 5: Results of voting concerning evaluation criteria 

Number Criterion Total score Comments 

1 Theoretical & practical 

evidence-base 

20 Following discussion, was merged 

with criterion 6 (empirical support & 

maturity) 

2 Generalizability 20  

 

No comments 

 

3 Flexibility 17 

4 Compatibility 14 

5 Usability 12 

6 Empirical support & maturity 12 Following discussion, was merged 

with criteria 1 (evidence based) 

7 Reliability 10  

 

 

 

No comments 

 

8 Considers thresholds 10 

9 Relevance 10 

10 Scalability 9 

11 Resource efficiency 5 

12 Units of analysis 5 

13 Continuity 4 

14 Resilience  concepts addressed 2 

15 Interdisciplinary management 

of uncertainty & surprise 

0 
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4.2.5 Group discussion 

Following the presentation of the sum of votes, the participants of the tele-conference discussed the criteria 

which should be adopted to evaluate the concepts, approaches and practices which were identified in D1.1. 

The discussion focused on two main issues: 

 A suggestion was proposed to merge the criterion "empirical support and maturity" with criterion 

"theoretical & practical evidence-base". The proposal was endorsed by a full agreement of all 

participants, and thus 5 criteria were left as having the highest scores (ranging from 20 to 12 votes). 

 The participants were then asked to raise any qualms they have concerning criteria that were not 

included in the five highest-scored. For example, the criterion reliability was discussed and concerns 

were raised that this may prove challenging in the review/evaluation process, as it is not certain that 

all evaluators will be knowledgeable as to the scientific or practical foundations of each 

concept/approach/practice. Following the discussion, it appeared that agreement was achieved among 

the participants that this criterion will not be included among the final five adopted evaluation criteria.  

4.2.6 Criteria adopted to evaluate concepts, practices and approaches  

Following the discussion, each of the tele-conference participants was individually asked if he/she agrees to 

the five criteria that scored the highest scores or would like to propose some changes. The phrasing of the 

criteria was again scrutinized and improvements were integrated so as to ensure full comprehension of all 

parties that may use these criteria for evaluation, whether within the consortium (as part of WP1 – T1.3, WP2 

or WP4) or other external stakeholders. As all 10 participants agreed to the depicted criteria, 100% consensus 

was achieved. The five evaluation criteria that were adopted are fully described in Table 6. 

Table 6: Criteria adopted for evaluation of concepts, practices and approaches  

Number Criterion 

1 Evidence-base: Theoretical & practical experiences and foundations that are evidence-

based 

2 Generalizability: the concept/practice/approach is generally applicable to all contexts 

3 Flexibility: Allows for flexibility (changing variables) on which resilience depends. 

Considers capacity for reorganization in face of change 

4 Compatibility: the concept/practice/approach is compatible with existing practices of 

the end users 

5 Usability: The concept can easily be used/implemented within the scope of resilience 

management 

 

4.3 Discussion 

Together, the five identified evaluation criteria represent highly relevant and important aspects related to the 

overall usefulness of concepts, practices and approaches for resilience management. At the same time, it is 

clear that some of the criteria might be difficult to apply to all types of concepts and practices. For instance, 

certain concepts might be highly theoretical and abstract, thus making it difficult to assess aspects such as 

usability, or compatibility with existing practices. Moreover, as some concepts or practices can be implemented 

in several different ways, it can be difficult to properly judge their usability. A third concern is that some of 

the criteria can be said to overlap to a certain extent. For instance, some would say that the compatibility 
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criteria (i.e. the concept/practice/approach is compatible with existing practices of the end users), is a 

prerequisite for the concept or approach being usable, thus making the usability criteria dependent on the 

compatibility criteria.  

Some of the abovementioned challenges were made evident during the pilot study preceding first online 

survey, which is described more thoroughly in Section 6.1.1. This pilot study also found that the criteria were 

too complex and time-consuming for the process of deciding which concepts should be transformed into 

guidelines, and that simpler criteria should be adopted for the online survey, focusing mainly on whether the 

concepts should be integrated in the guidelines and on ranking their level of importance. Hence, in the context 

of the work conducted for this deliverable, the consortium decided to not use the identified criteria, but rather 

apply simple criteria (see Section 6.1.1 for more information about the simplified criteria). This decision was 

also affected by the sheer amount of concepts, approaches and practices that were to be evaluated, coupled 

with the limited amount of time available to conduct the evaluation. 

Despite the above findings, we still see the identified set of criteria as a useful tool for evaluating concepts, 

approaches and practices for crisis and resilience management. Particularly, we view the collaborative process 

of reaching consensus on the criteria as an important factor that increases their validity and applicability. In 

order to make efficient use of the criteria, the concepts, practices and approaches should be very clear and 

concrete, and the evaluation participants should have a substantial amount of time on their hand to evaluate 

the concepts, practices and approaches properly. In light of this, we regard the evaluation criteria as a potential 

tool to help facilitate the development and evaluation of requirements for resilience guidelines (as will be 

implemented in T1.3) as well as the establishment of the resilience guidelines themselves that will be made 

during later stages of the DARWIN project (WP2). 

5 Identification of resilience concepts, practices and approaches 
In order to identify relevant resilience concepts, practices and approaches from the systematic literature review 

in Task 1.1 (D1.1), an evaluation of the findings was conducted, by analysing and consolidating the results of 

D1.1, specifically the review questions related to concepts and practices (Q17 and Q18) as well as the 

interviews, that related to approaches.  

5.1 Method 

The identification of concepts, approaches and practices for resilience management that were to be evaluated 

was based on the results from the literature review conducted in Task 1.1 (see D1.1, questions Q17, Q18). 

During the analysis process, the reviewers were asked to record their findings in a way that they could be 

integrated into a Delphi process: Brief description of each factor; Stand-alone; Consolidated; Containing one 

factor; Generalizable as much as possible; and Consistent phrasing. As this was not fully accomplished, there 

was a need to convert some of the findings that were integrated in D1.1 into the required format in order to 

enable their review in the modified Delphi process that was conducted as part of T1.2. 

The identification of the various concepts, practices and approaches to resilience management that should be 

evaluated in terms of their applicability and relevance to resilience guidelines was conducted in four steps: 

1. Data gathering: In this step all relevant results from the literature review conducted in Task 1.1 were 

collected. In particular this included the results reported in Section 2.3 in D1.1, focusing on the 

categorization of the concepts and practices. 

 

2. Data analysis: In this step the results from the literature review were examined to identify relevant 

concepts, approaches and practices for resilience. Concepts and practices were identified by 

transforming the concept categories (see Section 2.3.3.1 in D1.1) and the practices and solutions 

categories (See Section 2.3.4.3 in D1.1) into standalone concepts and practices that could be evaluated. 

The text describing each concept and/or practice category was reviewed to check if the category could 

logically be divided into multiple different concepts/practices. Approaches were identified by 

analysing the results from the interview study conducted in the scope of D1.1. Specifically, different 
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members of the Task 1.2 team were set to review the major points listed in the results from the 

interviews, and register any form of concept, practice or approach for resilience management that was 

mentioned.  

 

3. Data cleaning: In this step the results from step 2 were consolidated, looking for overlaps, ambiguous 

phrasings and other irregularities in the identified concepts, approaches and practices. Joint discussions 

with members from Task 1.1 and Task 1.2 were conducted to resolve any issues and to ensure that we 

had a common understanding of the identified elements. 

 

4. Data presentation: In this step the finite list of concepts, approaches and practices resulting from the 

previous step were streamlined. In particular, each of the identified concepts, approaches and practices 

were reformulated so that they could be presented in a uniform and neutral manner, using one sentence 

per element. During this work, great care was taken not to change the meaning of the concept. As with 

the previous step, this work was conducted in a collaborative manner using open discussions across 

members of both Task 1.1 and Task 1.2. Several iterations of testing the resulting list of concepts, 

approaches and practices were conducted to ensure that the presentation of the elements would be 

easily understandable, unambiguous and clear.  

The concepts, practices and approaches categories were then integrated into one list. This list is the basis for 

the elements that will be ranked in the Delphi survey. At this stage, duplicate concepts, practices and 

approaches were removed, and those with similar meanings were consolidated. In the following section, an 

overview of the results from this work will be presented.  

5.2 Results 

This section presents the results of the consolidation of concepts, approaches and practices chosen for further 

development as input to requirements for resilience guidelines.  

5.2.1 Identified concepts, theories and models 

In D1.1, the analysis of the concepts was divided into concepts, theories and models (Q17). 8 categories of 

concepts were identified in the systematic literature review, as presented in Table 7. 

Table 7: Categories of concepts 

Number Categories of concepts 

1 Link between Community Resilience and other efforts 

2 Continuity and persistence of critical services and functions 

3 Attention to vulnerable groups 

4 Generic characteristics of resilience concept 

5 Special characteristics of Community Resilience 

6 Sensitivity to social and cultural foundations 

7 Resilience in context of compliance, planned protection and risk management 

8 Resilience of critical infrastructure 

10 categories of theories have been identified in the literature review, as presented in Table 8. 
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Table 8: Categories of theories 

Number Categories of theories 

1 Link between pre-disaster and post-disaster resilient capabilities 

2 Sources of resilience 

3 Contextual conditioning of resilience 

4 Assessment of community resilience in face of disaster 

5 Core principles of resilience theory (system) 

6 Integrating properties of Community Resilience with other institutionalized 

efforts 

7 Special attention to "non-average" stakeholders, clients and populations 

8 Cross-scale interactivity (at junctions) 

9 Sensitivity to indigenous and other "non-professional" domains of experience 

and practices 

10 Stress management for human actors in disaster management 

 

5 categories of models have been identified in the literature review, as presented in Table 9. 

Table 9: Categories of models 

Number Categories of models 

1 Human behavior and group cohesion 

2 Factors of resilience 

3 Measure and evaluate resilience 

4 Practices and guidelines 

5 Resilience in a broader context 

 

5.2.2 Identified practices 

Based on the findings presented in D1.1, 11 categories of practices were identified in the literature review, as 

presented in Table 10.  
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Table 10: Categories of practices 

Number Categories of practices 

1 Collaboration 

1.1       Tight cooperation between businesses and community 

1.2       Actors-network theory (ANT) 

2 Coordination 

3 Information/communication/information channels 

3.1       Supplementary tools and methods for communication  

4 Integration 

4.1       Integration of climate change risks into resilient planning 

4.2 
      Incorporation of new technologies that can visualize  

      infrastructure, cities and their vulnerabilities 

5 Involve/engage 

5.1       Trust and respect for the leaders and authorities 

5.2       Mutual help 

5.3       Strong local government 

6 Joint briefing 

7 Learning 

8 Measure/assess resilience 

9 Planning 

10 Responses 

10.1       Temporary solutions 

10.2 
      Discouragement of non-essential travel to and from an  

      affected area Alternative use of available work force 

10.3 

      Prioritizing people’s key daily needs Ongoing awareness of  

      others and the existing deficiencies Strict adherence to the  

      PAHO/WHO guidelines 

11 Training and education 

11.1       Scenario-based exercises as instruments to prepare for worst- case futures. 

11.2 
      Developed and regularly practiced emergency preparedness  

      plans. 

11.3      School hazard education programs. 
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5.2.3 Identified approaches 

23 approaches were identified from the outputs of the interviews, as presented in Table 11.  

Table 11: Approaches identified in the interviews 

Number Approaches 

1.  Ensure that the actors involved in the handling of a crisis or emergency have well-aligned 

goals, clearly separated responsibilities and a mutual understanding of the situation.  

2.  Develop and maintain national operational contingency plans that describe the 

responsibilities of the involved actors.  

3.  Use a roster-based system (i.e. predefined lists of names, contact details and 

responsibilities of involved personnel) to manage resources during contingency situations. 

4.  Apply the standard for Business Continuity Management (ISO 22301) to protect against 

disruptive incidents, reduce the likelihood that such incidents will occur, and to ensure that 

businesses recover from such incidents. 

5.  Implement a procedure-based approach to crisis management that defines common 

recovery points and time requirements. 

6.  Develop and maintain clear plans that describe how the public should be informed during 

crises, emergencies and contingencies.  

7.  Clarify and define potential interdependencies between different actors (both national and 

international) involved in the protection of critical infrastructure.  

8.  Develop and maintain checklists that define how work on the operational level should be 

handled when support systems are operating in a degraded mode.  

9.  Perform regular training exercises (e.g. table-top exercises, live drills, virtual training) to 

increase and maintain the level of preparedness.   

10.  Develop lists that describes which persons/actors (e.g. technical personnel, decision-makes 

on the political level) that needs to be contacted during crises, and when they should be 

contacted. 

11.  Make procedures for handling of emergencies, crises and contingencies flexible so that 

they can be easily adapted to different types of situations.  

12.  Use a knowledge-based approach to preparedness, where personnel that work in 

organizations that handle- or are affected by emergencies can base their response on 

expertise and skills, rather than on predefined checklists only.   

13.  Define training exercises, procedures and checklists in a manner that enables personnel to 

improvise during the handling of situations when required.  

14.  Incorporate flexibility into emergency management systems so that they are flexible 

enough to handle different types of situations.  

15.  Develop and maintain alternative working methods in case of IT system failures during 

emergencies, contingencies or crises.  

16.  Implement the standard for information security management (ISO 27001) to keep 

information assets secure during emergencies, contingencies and crises.  
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Number Approaches 

17.  Ensure that actors that need to collaborate have a mutual understanding of each other’s 

goals.  

18.  In order to increase/build resilience, apply organizational learning, for instance through 

keeping log-books, conducting debriefings, after-action reviews and follow up in exercises 

based on previously experienced scenarios.  

19.  Guidelines should be short, concise and easy to understand.  

20.  Technological support systems must be designed and implemented with redundancy 

(back-up systems and analysis of interdependencies between systems). 

21.  Ensure secure and reliable information systems. 

22.  Use an iterative approach when designing procedures and checklists (i.e. ensure that 

procedures and checklists are evaluated regularly and changed when necessary). 

5.2.4 Synchronized uniform concepts, practices, approaches 

Following the data cleaning, consolidation, synchronization and formulation of the concepts, practices and 

approaches into a uniform mode, the final list included 56 items, as presented in Table 12. Each concept, 

practice and approach is also presented with an ID number, for easy identification of each item. 
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Table 12: Final list of concepts, practices and approaches as identified in literature review and 

interviews 

Concept / Practice / 

Approach 

Concept / Practice / 

Approach 

Concept / Practice / 

Approach 

1. Link resilience management to 

other efforts aimed at assuring 

continuity 

2. Establish coordinated networks 

of actors to ensure close 

cooperation between 

stakeholders 

3. Attain resilience management 

through implementation of 

national collaboration 

4.  Attain resilience management 

through implementation of 

international collaboration. 

5. Assure that the actors involved 

in resilience management have a 

clear understanding of their 

responsibilities 

6. Assure that the actors involved in 

resilience management have a 

clear understanding of the 

responsibilities of other involved 

actors 

7. Assure that actors that need to 

collaborate have a mutual 

understanding of each other’s 

goals 

8. Use supplementary 

communication tools and 

methods as part of resilience 

management 

9. Conduct resilience assessments 

prior to, during and after 

emergencies, disasters and crises 

10. Balance resilience management 

between local and centralized 

governance. 

11. Centralize and manage 

assistance in order to provide 

services to a large as possible 

portion of the population  

12. Assure that resilience 

management systems are flexible 

enough to handle different types 

of situations 

13. Consider critical infrastructure 

needs in resilience management  

14. Incorporate advanced 

technologies into resilience 

management 

15. Develop and maintain alternative 

working methods in case of 

system failures 

16. Develop and maintain 

alternative technological back-

up systems in case of system 

failures  

17. Apply standards to ensure 

secure and reliable information 

systems 

18. Develop overall situation 

understanding to assure efficient 

collaboration  

19. Coordinate and synchronize 

systems to assure efficient 

collaboration 

20. Conduct joint training exercises 

to assure efficient collaboration 

21. Use joint debriefing sessions to 

facilitate a shared understanding, 

reflection and discussion  

22. Build resilience by applying 

organizational learning 

techniques (e.g. log-books, 

debriefings, after-action 

reviews)  

23. Consider unique characteristics 

of the community in resilience 

management  

24. Consider people's key needs, 

especially vulnerable groups, to 

achieve resilience management  

25. Consider trust for leaders and 

authorities in resilience 

management  

26. Consider compliance with rules 

and regulations in resilience 

management  

27. Develop procedures that are 

easily adaptable to all types of 

situations (all-hazard approach)  

28. Define training and exercises in 

a manner that enables personnel 

to improvise during the handling 

of situations when required 

29. Evaluate and revise procedures 

and checklists continuously  

30. Design procedures that address 

various sizes and complexities of 

events  
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Concept / Practice / 

Approach 

Concept / Practice / 

Approach 

Concept / Practice / 

Approach 

31. Adjust procedures during crises 

to the changing reality 

32. Develop procedures and 

guidelines that are clear and 

non-judgmental  

33. Plan resilience management 

based on routine practices 

34. Maintain national operational 

contingency plans that describe 

the responsibilities of the 

involved actors 

35. Apply standards in order to 

assure business continuity  

36. Apply standards in order to 

assure business recovery  

37. Define common recovery points 

in resilience management 

38. Define time requirements in 

resilience management 

39. Develop checklists that define 

how work should be performed 

during a degraded mode of 

operation 

40. Use available manpower 

optimally  

41. Maintain central (rather than 

local) control of resources  

42. Establish a hierarchical structure 

of on-site resource management  

43. Use a roster-based system for 

resource management during 

emergencies, disasters and 

crises 

44. Develop plans for immediate 

response as part of resilience 

management  

45. Discourage non-essential travel 

to and from an affected area 

46. Provide a comprehensive 

response to increase trust 

between responders and 

populations 

47. Design scenario-based exercises 

to prepare for worst-case 

scenarios  

48. Train for resilience management 

routinely  

49. Develop education programs 

that focus on resilience 

management  

50. Address different magnitudes of 

emergencies, disasters and crises 

in training programs  

51. Consider flexibility in resilience 

management beyond adherence 

to procedures 

52. Consider the impact of 

interdependencies and 

interaction between actors on 

resilience management  

53. Plan for reinforcement of 

resources in resilience 

management  

54. Address potential 

interdependencies between the 

different actors and systems 

55. Develop proactive procedures 

through transparency (open 

dialogue) and risk 

communication  

56. Inform the public of emergency 

procedures so that citizens can 

react appropriately 

 

5.3 Discussion 

The concepts, approaches and practices for resilience management that are reported in deliverable D1.1 vary 

greatly in terms of how well they are formulated, how clear they are, and how many details they include (lack 

of clarity was particularly observed in the parts covering resilience management concepts). Due to this, much 

effort in our work with this deliverable was spent on clarifying the concepts, approaches and practices together 

with consortium members that had taken an active part in the literature review. This was not only important to 

ensure that we had a correct understanding of the various concepts, approaches and practices, but also a crucial 

step to ensure that we would be evaluating the appropriate factors, and to help reach a common understanding 

of the elements across the participants that took part in the modified Delphi study. 



D1.2– Evaluation of resilience concepts and approaches 

 

The research leading to these results has received funding from Horizon 2020, the European Union's 
Framework Programme for Research and Innovation (H2020/2014-2020) under grant agreement n° 653289. 

 

32of87 

 

By formulating the various concepts, approaches and practices in a uniform way, using short, unambiguous 

sentences that followed a fixed and uniform structure, we aimed to present each element in a balanced and 

neutral manner. This short and simple way of presenting the various concepts, approaches and practices was 

also an important step to enable participants to evaluate a high number of elements in a short amount of time 

via online surveys. However, although this short one-sentence presentation form seemed to work well, it did 

not leave any room for detailed explanations of the various elements. For more complex elements that ideally 

would require a more thorough explanation, this short-form presentation could have an impact on how the 

element is evaluated, especially if the respondent is unfamiliar with the concept, approach or practice in the 

first place.  

The process of streamlining our understanding and presentation of the concepts, approaches and practices 

reported in deliverable D1.1 was performed as an iterative process in a collaborative team which apart from 

Task 1.2 members also involved individuals that helped identify the concepts, approaches and practices in the 

literature review conducted in Task 1.1. This mix of members made it easier to clarify questions and issues 

regarding the concepts, approaches and practices, and helped us validate that the simplified one-sentence 

presentations of the elements managed to capture and represent the right information.  

Approaches were mainly identified by analysing sentences captured during interviews with domain experts in 

the fields of crises management, health and ATM (these interviews are described in D1.1). However, as the 

individuals analysing the sentences were not present during the interviews, and since they are not experts in 

the field of ATM or health care, there is a chance that certain information could have been missed during the 

analysis. Moreover, it is clear that the practices and approaches that were described by the interviewees might 

not be generally applicable to other domains or organizations.  

6 Evaluation of concepts, approaches and practices 

6.1 Method 

In order to evaluate the concepts, approaches and practices and decide which will be transformed into resilience 

guidelines, a 2 cycle modified Delphi process was conducted. Prior to the initiation of the first cycle of the 

modified Delphi, a pilot study was initiated to test the applicability of the criteria to the evaluation of the 

concepts, practices and approaches. 

6.1.1 Pilot study – review of the evaluation criteria 

The five evaluation criteria that were previously described in section 4.2.6 were pilot tested simultaneously by 

consortium members from FOI, SINTEF and BGU. Each partner organization requested two content experts 

that were not planned to be included in the modified Delphi process to fill a mock survey based on the concepts 

that were identified for evaluation, using the five criteria. Following this pilot study the lessons learnt were 

compared and were found to be similar among the diverse experts. The main findings were as follows: 

 The evaluation criteria are too complex for utilization in the process of deciding which concepts should 

be adopted and transformed into guidelines. 

 Utilization of the evaluation criteria is too time-consuming and cause frustration among the 

respondents.  

 The maximal time that the respondents are compliant to spend in reviewing the items should not 

exceed 30 minutes at the most, which necessitates limiting the number of questions they need to 

answer.  

 In order to evaluate concepts, practices and approaches, simpler criteria should be adopted, focusing 

mainly on whether the concepts should be integrated in the guidelines and ranking their level of 

importance.  

 The evaluation criteria might be used to evaluate guidelines rather than in the process of reviewing 

which concepts, practices and approaches should be integrated in such guidelines.  
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Following these findings, the utilization of the evaluation criteria was re-discussed by the consortium, taking 

into consideration the feedback of the pilot study's respondents as well as that of the consortium's members. 

The conclusion was that it is not feasible to request the respondents to review and evaluate 280 items (56 

concepts, approaches and practices multiply five times). The option of including additional respondents in the 

process, and requesting each respondent to evaluate only a limited number of items was considered but was 

ruled out due to three main concerns: 1) the limited number of DARWIN consortium and CoCRP members – 

recruit of additional experts, while potentially possible is time-consuming; 2) time constraints -the need to 

achieve the prioritization in a timely manner to facilitate the work of the supplementary tasks and WPs, 

especially T1.3, WP2 and WP4; 3) the benefit of exposing the content experts to the full scope (the "big 

picture") of the concepts, approaches and practices, in order to increase the probability that the evaluation will 

be comprehensive and fully inclusive. Aligned with these considerations, the decision was taken to use a two-

fold classification of each concept, approach and practice, requesting the respondents to indicate concerning 

each element whether they agree/disagree or do not know (or not applicable) whether it should be incorporated 

in the guidelines and to rank its level of importance, classified to the following five possibilities: essential, 

important, somewhat important, not important, I don’t know/not applicable.  

It was also decided that the evaluation criteria that were formerly identified (as described in section 4.2.6) can 

be used as input to the requirements for guidelines that will developed in Task 1.3 and may also facilitate the 

evaluation of the resilience guidelines themselves in later stages of the DARWIN project. 

6.1.2 Achieving consensus concerning concepts, approaches and practices 

In order to methodologically evaluate the findings of D1.1 and the selection of appropriate concepts, practices 

and approaches to be transformed into requirements for resilience management guidelines, the Modified 

Delphi Process was chosen as an effective and productive tool to achieve this goal.  

In order to collect the views of the DARWIN consortium and CoCRP members, as well as additional content 

experts, the 56 concepts, practices and approaches identified based on the findings D1.1 (as described in 

Section 5.2.4) were incorporated into a computerized survey tool, using the Survey Monkey software 

(www.surveymonkey.com). The survey that was disseminated to the respondents is presented in Appendix A. 

The survey was used as a platform to conduct a modified Delphi process targeted to achieve consensus 

concerning concepts, practices and approaches that should be included in the resilience management 

guidelines. The respondents were asked to express agreement/disagreement concerning the incorporation of 

each item in resilience management guidelines, rank its level of importance, and propose (if needed) additional 

concepts for inclusion. Considering the time-constraints, it was decided that the process will include two 

cycles. The level of consensus was defined as agreement of 80% or more of the respondents to incorporate the 

concept, practice or approach in the requirements for resilience guidelines. The responses to the survey were 

examined for quality and consistency through cross-tabulation in order to ensure data optimization. Two types 

of inconsistent answers were eliminated from the results: 

 Respondents that agreed to include a parameter in the resilience guidelines, but ranked the parameter 

as "not important". Although there is a slight possibility that this is not a discrepancy, but rather that 

the respondent thought that relative to other items, the described issue is minor and thus ranked it as 

"not important", we assume that such ranking signifies that it can be excluded from the resilience 

guidelines. It should though be stressed that there were only few such cases and we ensured that the 

cleaning of the data did not result in an item not being included in the guidelines. 

 Respondents that disagreed to include the parameter in the resilience guidelines, but ranked its 

importance as essential, important or somewhat important.  

Thus, the results that are hence fore presented include only the valid data. 

All parameters that received less than 80% agreement for inclusion in the requirement for guidelines, were re-

distributed for a 2nd modified Delphi cycle among the respondents of the first cycle. The percentage of 

agreement that was achieved in the first cycle was presented in text while the overall accumulated ranking of 

importance was presented graphically. 

http://www.surveymonkey.com/
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Following the 2nd modified Delphi cycle, the level of importance was calculated for each concept, practice or 

approach that achieved consensus of 80% or more of the respondents. The goal of defining the levels of 

importance is to enable prioritization of each concept, practice or approach in its incorporation in the resilience 

management guidelines. The importance was defined by calculating the median distribution of ranking into 

one of the following levels: essential, important, somewhat important, and not important. The option of I do 

not know/not applicable was excluded from the calculations. In order to facilitate the calculations, the four 

levels were translated into numeric values as follows: essential- 1, important- 2, somewhat important- 3, not 

important- 4.  

The median of a list of numbers can be identified by arranging all the ranked votes from the lowest to the 

highest value and presenting the middle one (50%-quartile (Q), median, 50%-Q). If there is an even number 

of observations, then there is no single middle value; the median is then usually defined as the mean of the two 

middle values. In addition, the first (lower) quartile (25%-Q) signifies the lowest 25% of the respondents' votes 

while the third (upper) quartile (75%-Q) signifies the highest 25% of data. The interquartile range, i.e. the 

difference between the upper (75%-Q) and lower quartiles (25%-Q) was calculated in order to generate a box 

plot for each data set. The number of ratings was then sorted and the median (50%-Q) as well as the 25%-Q 

and the 75%-Q were calculated. In D1.2, the median box plots figures present different categories of concepts, 

practices and approaches, as were recommended by the respondents for incorporation in the resilience 

management guidelines.  

Data were analysed by SPSS software version 21. 

6.1.3 Study participants 

The online survey which was used for the first cycle of the modified Delphi process was distributed to 73 

experts from fields concerning crisis and resilience management. Specifically, the study participants included 

39 experts from the DARWIN consortium, 30 practitioners of crisis and resilience management from the 

DARWIN CoCRP, and 4 experts from the Smart Mature Resilience project10 (SMR). Together, these 

participants represent a broad range of actors from fields such as academia, aviation, policy-making, civil 

protection, oil and gas, fire and rescue, civil protection, healthcare, disaster medicine, and disaster 

preparedness. This heterogeneous set of participants was used to support generalization of the results. The 

response rate was approximately 67% in the first survey (49 responded out of a total of 73). 

Figure 6-1 illustrates the distribution of participants in the first cycle in terms of the domain in which they 

work.  

                                                      

10 See http://ciem.uia.no/project/smart-mature-resilience  

http://ciem.uia.no/project/smart-mature-resilience
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Figure 6-1: Cycle 1 - Distribution of participants across work domains 

The second online survey, which was used for the 2nd cycle of the modified Delphi process, was distributed 

only to the 49 respondents who responded to the first survey. The choice to invite only those who participated 

in the first cycle to participate in the second cycle was made to ensure compliance with the modified Delphi 

process, in which experts are asked to revise their earlier opinions in light of the replies of other participants. 

The response rate for the second cycle was approximately 73% (i.e. 36 respondents from a total of 49).  

Figure 6-2 illustrates the distribution of participants in the second cycle in terms of the domain in which they 

work.   

 

Figure 6-2: Cycle 2 - Distribution of participants across work domains 

6.2 Results 

The results of the two cycles of the modified Delphi process are hence fore described. 
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6.2.1 Results of Delphi cycle 1 

56 concepts, approaches and practices for resilience management were included in the first cycle of the 

modified Delphi process. The target population received a link to the online survey, requesting their 

compliance to complete the survey between the dates of December 8th to 20th, 2015.  

49 out of the 73 professionals to which the survey was distributed responded, representing a response rate of 

67%. The respondents represented diverse domains. Among them, 29% (N=14) were researchers/members of 

the academia, 22% (N=11) healthcare personnel, 16% (N=8) are experts from the aviation field, 8% (N=4) 

specialise in emergency management, while 6% (N=3) belong to non-governmental organizations. The rest of 

the respondents belonged to other domains or did not report their affiliation.  

75% (N=42) of the concepts, approaches and practices achieved 80% or higher consensus for being 

incorporated into resilience management guidelines; five such items achieved a consensus of 100% of the 

respondents. The level of agreement among the respondents concerning the incorporation of the concepts, 

approaches and practices into the resilience management guidelines, from the highest to the lowest agreement, 

is detailed in Table 13. The variability concerning the importance of each item is presented in Appendix B.1. 

Table 13: Concepts, approaches and practices that achieved consensus of 80% or higher  

ID no. Concept/approach/practice 

Incorporate into 
guidelines 

Agree Disagree 
I don't 
know 

5 
Ensure that the actors involved in resilience management 
have a clear understanding of their responsibilities 

100% 0% 0% 

12 
Conduct resilience assessments prior to, during and after 
emergencies, disasters and crises. 

100% 0% 0% 

15 
Ensure that resilience management systems are flexible 
enough to handle different types of situations. 

100% 0% 0% 

21 
Consider the impact of interdependencies and interaction 
between actors on resilience management. 

100% 0% 0% 

53 
Conduct joint training exercises to ensure efficient 
collaboration. 

100% 0% 0% 

2 
Establish coordinated networks of actors to ensure close 
cooperation between stakeholders 

98% 0% 2.00% 

6 
Ensure that the actors involved in resilience management 
have a clear understanding of the responsibilities of other 
involved actors 

98% 2% 0% 

16 
Consider critical infrastructure needs in resilience 
management. 

97.90% 0% 2.10% 

18 
Develop and maintain alternative working methods in case of 
system failures. 

97.90% 0% 2.10% 

7 
Ensure that actors that need to collaborate have a mutual 
understanding of each other’s goals 

95.90% 2% 2% 

54 
Develop plans for immediate response as part of resilience 
management. 

95.80% 0% 4.20% 

10 
Develop proactive procedures through transparency (open 
dialogue) and risk communication. 

95.70% 2.10% 2.10% 

11 
Inform the public of emergency procedures so that citizens 
can react appropriately. 

95.70% 2.20% 2.20% 
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ID no. Concept/approach/practice 

Incorporate into 
guidelines 

Agree Disagree 
I don't 
know 

22 Plan for reinforcement of resources in resilience management. 95.70% 0% 4.30% 

24 
Develop procedures that are easily adaptable to both 
expected and unexpected events (all-hazard approach). 

95.70% 0% 4.30% 

39 Train for resilience management routinely. 95.70% 4.30% 0% 

52 
Coordinate and synchronize systems to ensure efficient 
collaboration. 

95.70% 2.20% 2.20% 

28 Adjust procedures during crises to the changing reality. 95.60% 4.40% 0% 

25 
Define training and exercises in a manner that enables 
personnel to improvise during the handling of situations when 
required. 

93.90% 6.10% 0% 

29 
Consider flexibility in resilience management beyond 
adherence to procedures. 

93.90% 2.00% 4.10% 

41 
Use joint debriefing sessions to facilitate a shared 
understanding, reflection and discussion. 

93.80% 2.10% 4.20% 

43 
Address different magnitudes of emergencies, disasters and 
crises in training programs. 

93.60% 2.10% 4.30% 

51 
Develop overall situation understanding to ensure efficient 
collaboration. 

93.60% 2.10% 4.30% 

37 
Develop checklists that define how work should be performed 
during a degraded mode of operation. 

93.50% 4.30% 2.20% 

26 Evaluate and revise procedures and checklists continuously. 93.30% 6.70% 0% 

20 
Apply standards to ensure secure and reliable information 
systems. 

93.20% 2.30% 4.50% 

23 
Consider compliance with rules and regulations in resilience 
management. 

93.20% 2.30% 4.50% 

38 
Design scenario-based exercises to prepare for worst-case 
scenarios. 

93.20% 6.80% 0% 

40 
Develop education programs that focus on resilience 
management. 

93.20% 4.50% 2.30% 

49 
Consider people's key needs, especially vulnerable groups, to 
achieve resilience management. 

91.70% 2.10% 6.30% 

44 Use available manpower optimally. 91.50% 6.40% 2.10% 

19 
Develop and maintain alternative technological back-up 
systems in case of system failures. 

91.30% 6.50% 2.20% 

9 
Use supplementary communication tools and methods as part 
of resilience management. 

91.30% 2.20% 6.50% 

42 
Build resilience by applying organizational learning techniques 
(e.g. log-books, debriefings, after-action reviews). 

91.10% 4.40% 4.40% 

56 
Provide a comprehensive response to increase trust between 
responders and populations. 

91.10% 2.20% 6.70% 

27 
Design procedures that address various sizes and 
complexities of events. 

90.90% 4.50% 4.50% 

4 
Attain resilience management through implementation of 
international collaboration. 

89.60% 4.20% 6.30% 
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ID no. Concept/approach/practice 

Incorporate into 
guidelines 

Agree Disagree 
I don't 
know 

8 
Address potential interdependencies between the different 
actors and systems. 

89.60% 2.10% 8.30% 

32 
Maintain national operational contingency plans that describe 
the responsibilities of the involved actors. 

89.40% 4.30% 6.40% 

48 
Consider unique characteristics of the community in resilience 
management. 

85.40% 2.10% 12.50% 

50 
Consider trust for leaders and authorities in resilience 
management. 

85.40% 0% 14.60% 

30 
Develop procedures and guidelines that are clear and non-
judgmental. 

85.10% 8.50% 6.40% 

 

14 concepts, approaches and practices achieved agreement of less than 80% of the respondents to be 

incorporated into the guidelines. The variability among the respondents concerning the incorporation of the 

concepts, approaches and practices into the resilience management guidelines, from the highest to the lowest 

agreement, is detailed in Table 14. The variability concerning the importance of each item is presented in 

Appendix B.1. 

Table 14: Concepts, approaches and practices that did not achieve consensus of 80% or more of the 

respondents 

ID no. Concept/approach/practice 

Incorporate into 
guidelines 

Agree Disagree 
I don't 
know 

13 
Balance resilience management between local and 
centralized governance. 

79.60% 8.20% 10.20% 

1 
Link resilience management to other efforts aimed at 
ensuring continuity. 

79.59% 4.08% 16.33% 

3 
Attain resilience management through implementation of 
national collaboration. 

79.59% 6.12% 14.29% 

31 Plan resilience management based on routine practices. 79.17% 4.17% 16.67% 

17 
Incorporate advanced technologies into resilience 
management. 

77.08% 14.58% 8.33% 

35 
Define common recovery points in resilience 
management. 

77.08% 6.25% 16.67% 

33 Apply standards in order to ensure business continuity. 75.00% 8.33% 16.67% 

36 Define time requirements in resilience management.  75.00% 14.58% 10.42% 

46 
Establish a hierarchical structure of on-site resource 
management. 

69.39% 18.37% 12.24% 

34 Apply standards in order to ensure business recovery. 68.75% 12.50% 18.75% 

55 
Discourage non-essential travel to and from an affected 
area. 

68.75% 12.50% 18.75% 

47 
Use a roster-based system for resource management 
during emergencies, disasters and crises. 

57.14% 4.08% 38.78% 

14 
Centralize and manage assistance in order to provide 
services to a large as possible portion of the population. 

56.25% 27.08% 16.67% 

45 Maintain central (rather than local) control of resources. 44.90% 44.90% 10.20% 
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Three additional (new) concepts were proposed by the respondents for inclusion in the guidelines as follows: 

 N1- Establish a common terminology concerning resilience management across institutions and 

authorities. 

 N2- Design tools and methods to monitor readiness to cope with crises 

 N3- Use resilience management support systems as a part of everyday practices. 

6.2.2 Results of Delphi cycle 2 

The 2nd cycle of the modified Delphi process included 17 concepts, practices and approaches (14 that received 

agreement of less than 80% and the three newly suggested items). The survey was distributed to the initial 

respondents of the first cycle, requesting them to complete it by January 21st. 

36 out of the 49 professionals to which the survey was distributed responded, representing 73%. Among them, 

39% (N=14) work in academic institutions, 22% (N=8) healthcare personnel, 17% (N=6) are experts from the 

aviation field, 11% (N=4) specialise in emergency management, while 2.8% (N=1) work in non-governmental 

organizations. The rest of the respondents belonged to other domains or did not report their affiliation. 

53% (N=9) of the concepts, approaches and practices achieved 80% or higher consensus for being incorporated 

into resilience management guidelines. The three new parameters that were proposed in the first modified 

Delphi cycle and incorporated in the 2nd cycle all achieved consensus higher than 80%. The level of agreement 

among the respondents concerning the incorporation of the concepts, approaches and practices into the 

resilience management guidelines, from the highest to the lowest agreement is detailed in Table 15. The 

variability concerning the importance of each item is presented in Appendix B.2. 

Table 15: Concepts, approaches and practices that achieved consensus of 80% or more of the 

respondents 

ID no. Concept/approach/practice 

Incorporate into 
guidelines 

Agree Disagree 
I don't 
know 

13 
Balance resilience management between local and 
centralized governance 

94.30% 2.90% 2.90% 

N1 
Establish a common terminology concerning resilience 
management across institutions and authorities 

94.10% 5.90% 0% 

3 
Attain resilience management through implementation 
of national collaboration 

93.90% 6.10% 0% 

31 
Plan resilience management based on routine 
practices 

91.70% 5.60% 2.80% 

N2 
Design tools and methods to monitor readiness to 
cope with crises 

91.70% 0% 5.60% 

1 
Link resilience management to other efforts aimed at 
ensuring continuity 

90.90% 6.10% 3.00% 

17 
Incorporate advanced technologies into resilience 
management 

88.20% 11.80% 0% 

N3 
Use resilience management support systems as a part 
of everyday practices 

83.30% 5.60% 8.30% 

14 
Centralize and manage assistance in order to provide 
services to a large as possible portion of the 
population 

82.80% 10.30% 6.90% 
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8 concepts, approaches and practices achieved agreement of less than 80% of the respondents to be 

incorporated into the guidelines. The variability among the respondents concerning the incorporation of the 

concepts, approaches and practices into the resilience management guidelines, from the highest to the lowest 

agreement, is detailed in Table 16. The variability concerning the importance of each item is presented in 

Appendix B.2. 

Table 16: Concepts, approaches and practices that did not achieve consensus of 80% or more of the 

respondents 

ID no. Concept/approach/practice 

Incorporate into 
guidelines 

Agree Disagree 
I don't 
know 

33 Apply standards in order to ensure business continuity 78.10% 9.40% 12.50% 

55 
Discourage non-essential travel to and from an 
affected area 

75.00% 2.80% 16.70% 

35 
Define common recovery points in resilience 
management 

73.50% 5.90% 20.60% 

34  Apply standards in order to ensure business recovery 72.70% 6.10% 21.20% 

36 Define time requirements in resilience management 69.40% 5.60% 13.90% 

46 
Establish a hierarchical structure of on-site resource 
management 

63.90% 8.30% 8.30% 

45 
Maintain central (rather than local) control of 
resources 

53.8 %0  23.1 %0  23.1 %0  

47 
Use a roster-based system for resource management 
during emergencies, disasters and crises 

41.70% 16.70% 30.60% 

6.2.3 Concepts, approaches and practices to be incorporated in the guidelines 

A total of 51 (42 in the 1st modified Delphi cycle and 9 in the 2nd cycle) concepts, approaches and practices 

achieved a consensus of 80% or more among the respondents to the survey. These final concepts, approaches 

and practices which were recommended to be incorporated in the resilience management guidelines, were 

classified into 11 categories relevant to resilience management: collaboration; planning; procedures; 

infrastructure; training; communication; governance; lessons learnt; situation understanding; resources; and, 

evaluation of emergency preparedness. The 51 concepts, approaches and practices recommended for 

incorporation in the resilience management guidelines, including the median importance of each item is hence 

fore presented, according to the various categories. The tables present the level of consensus concerning the 

integration of each item in the resilience management guidelines, and the figures present the median ranking 

of importance. In the figures, the blue circles signify the median, while the green boxes represent the 

interquartile range, presenting the 25%-Q and the 75% -Q as limits.  

 

Collaboration 

The collaboration category consists of 11 concepts, approaches and practices that were recommended by 

86.9% up to 100% of the experts for incorporation in the resilience management guidelines. 2 items were 

ranked by all respondents as worthy of being incorporated in the guidelines. The items are presented in Table 

17.  
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Table 17: Collaboration concepts, approaches and practices to be incorporated in the guidelines 

ID no. Category Concept/approach/practice Agree to incorporate 

21 Collaboration 
Consider the impact of interdependencies 
and interaction between actors on 
resilience management. 

100% 

5 Collaboration 
 Ensure that the actors involved in 
resilience management have a clear 
understanding of their responsibilities 

100% 

6 Collaboration 

Ensure that the actors involved in 
resilience management have a clear 
understanding of the responsibilities of 
other involved actors 

98% 

2 Collaboration 
 Establish coordinated networks of actors 
to ensure close cooperation between 
stakeholders 

98% 

7 Collaboration 
Ensure that actors that need to collaborate 
have a mutual understanding of each 
other’s goals 

95.90% 

52 Collaboration 
 Coordinate and synchronize systems to 
ensure efficient collaboration 

95.70% 

3 Collaboration 
Attain resilience management through 
implementation of national collaboration 

93.90% 

56 Collaboration 
Provide a comprehensive response to 
increase trust between responders and 
populations 

91.10% 

1 Collaboration 
Link resilience management to other 
efforts aimed at ensuring continuity 

90.90% 

8 Collaboration 
 Address potential interdependencies 
between the different actors and systems 

89.60% 

4 Collaboration 
 Attain resilience management through 
implementation of international 
collaboration 

89.60% 

 

As can be seen in figure 6-3, one item (ID Q5 - "Ensure that the actors involved in resilience management have 

a clear understanding of their responsibilities") was ranked by 50% or more of the content experts as essential 

while the additional 10 concepts, approaches and practices were ranked as important. No items were ranked 

as only somewhat important.  
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Figure 6-3: Ranking importance of concepts, approaches and practices in the collaboration category 

 

Planning 

The planning category consists of 8 concepts, approaches and practices that were recommended by 83.3% up 

to 95.8% of the experts for incorporation in the resilience management guidelines. The items are presented in 

Table 18.  

Table 18: Planning concepts, approaches and practices to be incorporated in the guidelines 

ID no. Category Concept/approach/practice Agree to incorporate 

54 Planning 
Develop plans for immediate response as 
part of resilience management 

95.80% 

N1 Planning 
Establish a common terminology concerning 
resilience management across institutions 
and authorities 

94.10% 

49 Planning 
Consider people's key needs, especially 
vulnerable groups, to achieve resilience 
management 

91.70% 

31 Planning 
Plan resilience management based on 
routine practices 

91.70% 

32 Planning 
Maintain national operational contingency 
plans that describe the responsibilities of the 
involved actors 

89.40% 

50 Planning 
 Consider trust for leaders and authorities in 
resilience management 

85.40% 

48 Planning 
Consider unique characteristics of the 
community in resilience management 

85.40% 

N3 Planning 
Use resilience management support 
systems as a part of everyday practices 

83.30% 

 

As can be seen in figure 6-4, one item (ID N1 – "Establish a common terminology concerning resilience 

management across institutions and authorities") was ranked by 50% or more of the content experts as essential 
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while the additional 7 concepts, approaches and practices were ranked as important. No items were ranked as 

only somewhat important. 

  

Figure 6-4: Ranking importance of concepts, approaches and practices in the planning category 

Procedures 

The procedures category consists of 8 concepts, approaches and practices that were recommended by 85.1% 

up to 95.7% of the experts for incorporation in the resilience management guidelines. The items are presented 

in Table 19.  

Table 19: Procedures concepts, approaches and practices to be incorporated in the guidelines 

ID no. Category Concept/approach/practice Agree to incorporate 

24 Procedures 
Develop procedures that are easily 
adaptable to both expected and 
unexpected events (all-hazard approach) 

95.70% 

28 Procedures 
Adjust procedures during crises to the 
changing reality 

95.60% 

29 Procedures 
Consider flexibility in resilience 
management beyond adherence to 
procedures 

93.90% 

37 Procedures 
 Develop checklists that define how work 
should be performed during a degraded 
mode of operation 

93.50% 

26 Procedures 
Evaluate and revise procedures and 
checklists continuously 

93.30% 

23 Procedures 
Consider compliance with rules and 
regulations in resilience management 

93.20% 

27 Procedures 
Design procedures that address various 
sizes and complexities of events 

90.90% 

30 Procedures 
Develop procedures and guidelines that 
are clear and non-judgmental 

85.10% 
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As can be seen in figure 6-5, three items (Q24 – "Develop procedures that are easily adaptable to both expected 

and unexpected events [all-hazard approach]"; Q28 – "Adjust procedures during crises to the changing reality"; 

and Q29 – "Consider flexibility in resilience management beyond adherence to procedures") were ranked by 

50% or more of the content experts as essential while the additional 5 concepts, approaches and practices were 

ranked as important. No items were ranked as only somewhat important.  

 

Figure 6-5: Ranking importance of concepts, approaches and practices in the procedures category 

Training 

The training category consists of 6 concepts, approaches and practices that were recommended by at least 

93.2% of the experts for incorporation in the resilience management guidelines. 1 item was ranked by all 

respondents as worthy of being incorporated in the guidelines. The items are presented in Table 20.  

Table 20: Training concepts, approaches and practices to be incorporated in the guidelines 

ID no. Category Concept/approach/practice Agree to incorporate 

53 Training 
Conduct joint training exercises to 
ensure efficient collaboration 

100% 

39 Training Train for resilience management routinely 95.70% 

25 Training 
Define training and exercises in a manner 
that enables personnel to improvise during 
the handling of situations when required 

93.90% 

43 Training 
Address different magnitudes of 
emergencies, disasters and crises in training 
programs 

93.60% 

38 Training 
 Design scenario-based exercises to 
prepare for worst-case scenarios 

93.20% 

40 Training 
Develop education programs that focus on 
resilience management 

93.20% 
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As can be seen in figure 6-7, all six concepts, approaches and practices were ranked by 50% or more of the 

content experts as important. No items were ranked as essential or somewhat important.  

 

Figure 6-6: Ranking importance of concepts, approaches and practices in the training category 

Infrastructure 

The infrastructure category consists of 5 concepts, approaches and practices that were recommended by 88.2% 

up to 97.9% of the experts for incorporation in the resilience management guidelines. The items are presented 

in Table 21.   

Table 21: Infrastructure concepts, approaches and practices to be incorporated in the guidelines 

ID no. Category Concept/approach/practice Agree to incorporate 

18 Infrastructure 
Develop and maintain alternative working 
methods in case of system failures 

97.90% 

16 Infrastructure 
Consider critical infrastructure needs in 
resilience management 

97.90% 

20 Infrastructure 
Apply standards to ensure secure and 
reliable information systems 

93.20% 

19 Infrastructure 
Develop and maintain alternative 
technological back-up systems in case of 
system failures 

91.30% 

17 Infrastructure 
Incorporate advanced technologies into 
resilience management 

88.20% 
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As can be seen in figure 6-6, one item (Q16 – "Consider critical infrastructure needs in resilience 

management") was ranked by 50% or more of the content experts as essential while the additional 4 concepts, 

approaches and practices were ranked as important. No items were ranked as only somewhat important.   

 

 

Figure 6-7: Ranking importance of concepts, approaches and practices in the infrastructure category 

 

Communication 

The communication category consists of 3 concepts, approaches and practices that were recommended by 

91.3% up to 95.7% of the experts for incorporation in the resilience management guidelines. The items are 

presented in Table 22. 

Table 22: Communication concepts, approaches and practices to be incorporated in the guidelines 

ID no. Category Concept/approach/practice Agree to incorporate 

11 Communication 
 Inform the public of emergency 
procedures so that citizens can react 
appropriately 

95.70% 

10 Communication 
 Develop proactive procedures through 
transparency (open dialogue) and risk 
communication 

95.70% 

9 Communication 
Use supplementary communication tools 
and methods as part of resilience 
management 

91.30% 

 

As can be seen in figure 6-8, all three concepts, approaches and practices were ranked by 50% or more of the 

content experts as important. No items were ranked as essential or only somewhat important.  
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Figure 6-8: Ranking importance of concepts, approaches and practices in the communication category 

Governance 

The collaboration category consists of 3 concepts, approaches and practices that were recommended by a 

minimum of 82.8% of the experts for incorporation in the resilience management guidelines. 1 item was ranked 

by all respondents as worthy of being incorporated in the guidelines. The items are presented in Table 23.   

Table 23: Governance concepts, approaches and practices to be incorporated in the guidelines 

ID no. Category Concept/approach/practice Agree to incorporate 

15 Governance 
Ensure that resilience management 
systems are flexible enough to handle 
different types of situations 

100% 

13 Governance 
Balance resilience management between 
local and centralized governance 

94.30% 

14 Governance 

Centralize and manage assistance in 
order to provide services to a large as 
possible portion of the population 

82.80% 

 

As can be seen in figure 6-9, one item (Q15 – "Ensure that resilience management systems are flexible enough 

to handle different types of situations")  was ranked by 50% or more of the content experts as essential, one 

item was ranked as important and one item was ranked as only somewhat important.  
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Figure 6-9: Ranking importance of concepts, approaches and practices in the Governance category 

 

Others (evaluation, lesson learning, resources, situation understanding) 

Four other categories including evaluation of emergency preparedness, learning lessons, resources and 

situation understanding consist of an overall 7 concepts, approaches and practices that were recommended by 

93.6.9% up to 100% of the experts for incorporation in the resilience management guidelines. One item was 

ranked by all respondents as worthy of being incorporated in the guidelines. The items are presented in Table 

24. 

Table 24: Additional categories of concepts, approaches and practices to be incorporated in the 

guidelines 

ID no. Category Concept/approach/practice Agree to incorporate 

12 Evaluation 
Conduct resilience assessments prior to, 
during and after emergencies, disasters 
and crises 

100% 

N2 Evaluation 
Design tools and methods to monitor 
readiness to cope with crises 

91.70% 

41 
Learning 
Lessons 

Use joint debriefing sessions to facilitate a 
shared understanding, reflection and 
discussion 

93.80% 

42 
Learning 
Lessons 

 Build resilience by applying organizational 
learning techniques (e.g. log-books, 
debriefings, after-action reviews) 

91.10% 

22 Resources 
 Plan for reinforcement of resources in 
resilience management 

95.70% 

44 Resources Use available manpower optimally 91.50% 

51 
Situation 
Understanding 

Develop overall situation understanding to 
ensure efficient collaboration 

93.60% 
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As can be seen in figure 6-10, all 7 items were ranked by 50% or more of the content experts as important. No 

items were ranked as essential or as only somewhat important.  

 

 

Figure 6-10: Ranking importance of concepts, approaches and practices in additional categories 

6.3 Discussion 

A methodological evaluation of concepts, approaches and practices which is targeted to achieve consensus 

among diverse content experts must provide each participant with an equal opportunity to impact on the 

process and its outputs. Therefore, in the process of evaluating the various items which were identified in D1.1 

through the systematic literature review and the interviews, the Modified Delphi process was chosen as the 

preferable procedure. Utilizing this methodology in T1.2, we managed to overcome geographic, logistic and 

budget constraints, eliminating the need for face to face meetings, while enabling the involvement of 

professionals from numerous countries and a wide range of disciplines. The different actors that were included 

in this process contribute towards more effective and broad results, thus increasing the probability that the 

items that were agreed upon will be highly appropriate to be transformed into requirements to resilience 

guidelines.  

The DARWIN project management procedures and practices include templates and processes ensuring that 

personal data is processed legally and fairly (documented in the DoA and D7.411). For this purpose, data on 

participants to the Delphi process is kept confidential. 

The diversity of participants which were included in the modified Delphi process, from within and external to 

the DARWIN project (such as the representatives from another EU project that focus on a different perspective 

of resilience), increase the probability of achieving results that are both implementable and generalizable to 

different aspects and domains of resilience management. Thus, despite the emphasis of the DARWIN project 

on aviation and health care, CoCRP members representing other domains have participated in the evaluation 

so the findings can most probably be applicable to other domains. 

                                                      

11 Reference to D7.4 

0

0.5

1

1.5

2

2.5

3

3.5

4

Q12 Q22 Q41 Q42 Q44 Q51 N2

Min Outlier Max Outlier Median



D1.2– Evaluation of resilience concepts and approaches 

 

The research leading to these results has received funding from Horizon 2020, the European Union's 
Framework Programme for Research and Innovation (H2020/2014-2020) under grant agreement n° 653289. 

 

50of87 

 

Eleven categories of concepts, approaches and practices were found to be appropriate to be transformed into 

requirements to resilience guidelines. Four categories (collaboration, planning, procedures, and training), 

consist of six or more items, many of which received a very high level of consensus among the participants in 

the modified Delphi process. In the training category, all six items achieved consensus of over 90% of the 

respondents to be incorporated in the guidelines, and in both the planning and collaboration categories, over 

80% of the items achieved this high consensus (9 out of the 11 items in the collaboration category and 7 out 

of 8 items in the procedures category).  

Among these can be found the following five items that were recommended by 100% of the respondents for 

incorporation in the resilience management guidelines: Consider the impact of interdependencies and 

interaction between actors on resilience management (collaboration); ensure that the actors involved in 

resilience management have a clear understanding of their responsibilities (collaboration); conduct joint 

training exercises to ensure efficient collaboration (training); ensure that resilience management systems are 

flexible enough to handle different types of situations (governance); and, conduct resilience assessments prior 

to, during and after emergencies, disasters and crises (evaluation). 

The high consensus concerning concepts, approaches and practices that should be transformed into 

requirements for resilience guidelines lay a strong foundation for the next phase of the DARWIN project 

(T1.3). 

As presented in the results of ranking the importance of the various concepts, approaches and practices, most 

of them are perceived by the content experts as important. Nonetheless, the variability in the number of items 

in each category may reflect the variability in importance that is attributed to each of the resilience items both 

in the literature, and in the perceptions of practitioners as well as academicians. The procedures category was 

the only one that consisted of three concepts, approaches and practices that were ranked as essential (the other 

categories consisted of maximum one such item), and all these items stressed the need for procedures which 

are easily adaptable, adjustable and flexible. This well presents one of the core elements of the term resilience, 

as was described in D1.1 as well as one of the criteria – flexibility - which was adopted by the participants of 

the Nominal Group Technique as one of the five evaluation criteria which should be applied when evaluating 

resilience concepts, approaches and practices.  

The inclusion of three additional concepts, as was proposed in the first cycle and adopted by the majority of 

respondents in the second cycle of the modified Delphi process, emphasizes the importance of including 

content experts in evaluating data and information, even when a very thorough and wide-scope literature 

review as well as interviews with content experts are conducted. The concepts that were proposed by 

respondents in the first cycle and adopted in the second cycle include the following: establish a common 

terminology concerning resilience management across institutions and authorities; design tools and methods 

to monitor readiness to cope with crises; and, use resilience management support systems as a part of everyday 

practices. 

Interesting to note that though 8 items remained outside the scope of inclusion in resilience management 

guidelines, as proposed by the respondents in the modified Delphi cycles, no category was deleted; i.e., the 8 

items that remained outside the scope of inclusion were heterogeneous in their nature and associated with 

different categories. 

A portion of the concepts, approaches and practices that have been identified and evaluated in this work are 

well known to work, and some might say that any expert would agree that they should be incorporated into 

guidelines for resilience management. Although we recognize this view, we believe it was still important to 

include these concepts, approaches and practices in the evaluation, as they have been identified as important 

in the literature review and interviews conducted in Task 1.1 in DARWIN. Before they can be transformed 

into requirements in T1.3, condensation of and consensus in the project on the wide range of concepts found 

and a "reality check" with practitioners was necessary in T1.2. Moreover, the evaluation also provides new 

insight into how important experts find these well-known concepts and practices.  
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The fact that some of the evaluated concepts and practices are highly generic and abstract in their nature can 

be said to have advantages and disadvantages. On the positive side, we believe that the generic nature of some 

of the concepts and practices have made it easier for experts and practitioners from different fields to relate to 

them. On the other hand, the generic nature of some of the concepts and practices can make it challenging to 

transform these concepts and practices into concrete guidelines to be used in resilience management. This 

challenge will be further addressed in Task 2.1-2.3 in WP2.  
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7 Conclusions 

7.1 Main findings 

In this report we have defined criteria for evaluation of concepts and practices for crisis and resilience 

management, identified concepts, approaches and practices for resilience management based on the literature 

review and interviews conducted in Task 1.1, evaluated these items, and selected and prioritized practices, 

approaches and concepts that should be incorporated into requirements for resilience management guidelines. 

The different components of the work were conducted utilizing structured methodologies targeted to achieve 

consensus among researchers, content experts and practitioners, in order to ensure equity in impacting on these 

processes.  

Five out of eighteen evaluation criteria were defined as the most appropriate and applicable for crisis and 

resilience management. These consist of: 1) evidence-base: theoretical and practical experiences and 

foundations that are evidence-based; 2) generalizability: applicable to all contexts; 3) flexibility: allows for 

changing variables on which resilience depends and considers capacity for reorganization in face of change; 

4) compatibility: compatible with existing practices of end users; and 5) usability: can easily be 

used/implemented within the scope of resilience management.  

The evaluation criteria that have been defined will be crucial for the work of transforming concepts and 

practices into requirements for resilience management guidelines (to be conducted in Task 1.3), but may also 

be applied directly to evaluate the guidelines for resilience management that will be developed during later 

stages of the project. Hence, the evaluation criteria constitute an important contribution to the project. 

A large portion of the work conducted in the preparation of this deliverable has been to transform the results 

from the literature review and interviews conducted earlier in the project into uniform concepts, practices and 

approaches that can be evaluated by experts and practitioners in an efficient manner. The evaluation of the 

resulting 59 concepts, approaches and practices (56 that were derived from the literature review and interviews 

conducted in D1.1 and three additional items that were introduced by the participants in the modified Delphi 

process) have shown that the large majority of them are relevant and important to practitioners and experts, 

and need to be taken into account when developing guidelines for resilience management. Moreover, concepts 

and practices seem to be applicable to a wide range of domains, such as crisis management, air traffic 

management and the health domain.  

These concepts, approaches and practices encompass a wide range of eleven categories, each consisting of 

several items as follows: 1) collaboration [11 items]; 2) planning [8 items]; 3) procedures [8 items]; 4) training 

[6 items]; 5) infrastructure [5 items]; 6) communication [3 items]; 7) governance [3 items]; 8) evaluation [2 

items]; 9) learning lessons [2 items]; 10) resources [2 items], and, 11) situation understanding [1 item].  

Due to the generic and abstract nature of some of the concepts, approaches and practices that have been selected 

to be incorporated into requirements for resilience management guidelines, we suggest that future work in the 

DARWIN project should involve additional concretization of the concepts and practices when applied to the 

further development of resilience management guidelines. This will be an important step to ensure that the 

resulting guidelines are practical enough to be useful in the different domains where they will be applied. 

7.2 Limitations 

There are two main limitations to the work conducted in D1.2 including the lack of utilization of the evaluation 

criteria and the implementation of only two cycles of the modified Delphi process. 

The five evaluation criteria which were consensually adopted by the consortium in the Nominal Group 

Technique were not utilized in the process of assessing and ranking the concepts, approaches and practices. 

The decision to use simpler criteria consisting of agreement/disagreement to incorporate items in the resilience 

management guidelines, and ranking their level of importance, instead of evaluating each item by the five 

evaluation criteria (evidence-base, generalizability, flexibility, compatibility and usability), prevented the 



D1.2– Evaluation of resilience concepts and approaches 

 

The research leading to these results has received funding from Horizon 2020, the European Union's 
Framework Programme for Research and Innovation (H2020/2014-2020) under grant agreement n° 653289. 

 

53of87 

 

ability to test their potential contribution towards developing effective resilience management guidelines. 

Nonetheless, as this will be implemented in the next stages of the project (T1.3 and WP2), this limitation may 

be overcome. 

Due to time constraints, only two cycles of the modified Delphi process were conducted. Following the second 

cycle, four out of eight items which did not achieve a consensus of 80%, were recommended by over 70% of 

the respondents for incorporation in the resilience management guidelines; amongst them one item "apply 

standards in order to ensure business continuity" was endorsed by 78% of the respondents (an increase of 

3% from the first cycle). As the cut-off point was defined as 80% consensus among the content experts, this 

concept is not included in the items that are recommended to be included in the resilience guidelines. It is 

possible (though there is no certainty) that this item, and maybe some of the other concepts, may have achieved 

a higher level of consensus if another cycle of voting was conducted. It should though be noted that there is 

also a possibility that the consensus level decrease from cycle to cycle, as was seen concerning the concept of 

"define common recovery points in resilience management" which was recommended for inclusion in the 

guidelines by 77% of the respondents in the first cycle and by only 73% in the second cycle. 

7.3 Further work and impact of this deliverable within and outside the project  

The outputs of this deliverable will impact on several phases within the DARWIN project. As stated above, 

the evaluation criteria that were consensually adopted in D1.2 will facilitate the development and evaluation 

of the requirements for resilience guidelines (and will thus be implemented in T1.3) and will also help in 

establishing the resilience management guidelines themselves (and accordingly, used in WP2).  

The literature review that was conducted in the process of identifying and selecting the evaluation criteria has 

shown a lack of systematic use of evaluation criteria in reviewing concepts and practices as well as in assessing 

appropriateness of guidelines. Consequently, the five evaluation criteria that were consensually agreed upon – 

evidence-base, generalizability, flexibility, compatibility and usability, can serve as a foundation for 

conducting such assessments in different scientific and practice domains, beyond the specific area of resilience 

management. 

The prioritized concepts, approaches and practices that were found to be applicable and appropriate to be 

incorporated in the resilience management guidelines, according to their priorities, will now be transformed 

into requirements (T1.3) and will later be incorporated as part of the resilience management guidelines (WP2). 

Nonetheless, despite the fact that the concepts, approaches and practices were designed to be used as part of 

the DARWIN project, they can also facilitate the development and implementation of guidelines outside the 

scope of this specific mission, as their generic and abstract characteristics make them suitable and applicable 

for a much wider realm. For example, the concept of "adjusting procedures during crises to the changing 

reality", the approach of "coordinating and synchronizing systems in order to ensure efficient 

collaboration", or the practice of "developing proactive procedures through transparency and risk 

communication", can be used not solely within the project. These items, as well as the numerous other 

concepts, approaches and practices that were identified and validated in the scope of DARWIN, may prove to 

be useful to policy and decision-makers, as well as to end users, practitioners and other personnel from industry 

and academia, in prioritizing their efforts aimed at achieving resilient organizations, entities or communities. 
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A Appendix 1: Online surveys 

A.1 Online survey used in cycle 1 

The online survey used in cycle 1 is included below (see the following page).  
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A.2 Online survey used in cycle 2 

The online survey used in cycle 2 is included below (see the following page).  
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B Appendix 1: Results from the surveys  

B.1 Cycle 1 results 

No. Concept/ approach/ practice 

Incorporate into guidelines Importance rating 

Agree Disagree 
I don't 
know 

Essential Important 
Somewhat 
important 

Not 
important 

I don't know 

Concepts, approaches that reached consensus above 80%: 

15 
Ensure that resilience management 
systems are flexible enough to 
handle different types of situations. 

100% 0% 0% 68.80% 27.10% 4.20% 0% 0% 

5 

 Ensure that the actors involved in 
resilience management have a clear 
understanding of their 
responsibilities 

100% 0% 0% 56.30% 39.60% 4.20% 0% 2.00% 

12 
Conduct resilience assessments 
prior to, during and after 
emergencies, disasters and crises. 

100% 0% 0% 37.50% 39.60% 22.90% 0% 0% 

21 

Consider the impact of 
interdependencies and interaction 
between actors on resilience 
management. 

100% 0% 0% 35.40% 47.90% 16.70% 0% 0% 

53 
Conduct joint training exercises to 
ensure efficient collaboration. 

100% 0% 0% 43.75% 56.25% 0% 0% 0% 

2 
Establish coordinated networks of 
actors to ensure close cooperation 
between stakeholders 

98% 0% 2.00% 32.70% 49.00% 16.30% 0% 0% 

6 

Ensure that the actors involved in 
resilience management have a clear 
understanding of their 
responsibilities 

98% 2% 0% 34.70% 46.90% 16.30% 2.00% 0% 

16 
Consider critical infrastructure 
needs in resilience management. 

97.90% 0% 2.10% 56.50% 32.60% 8.70% 0% 2.20% 
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No. Concept/ approach/ practice 

Incorporate into guidelines Importance rating 

Agree Disagree 
I don't 
know 

Essential Important 
Somewhat 
important 

Not 
important 

I don't know 

18 
Develop and maintain alternative 
working methods in case of system 
failures. 

97.90% 0% 2.10% 46.80% 40.40% 10.60% 0% 2.10% 

7 
Ensure that actors that need to 
collaborate have a mutual 
understanding of each other’s goals 

95.90% 2% 2% 34.70% 46.90% 14.30% 2.00% 2.00% 

54 
Develop plans for immediate 
response as part of resilience 
management. 

95.80% 0% 4.20% 25.00% 54.17% 16.67% 0% 4.17% 

10 
Develop proactive procedures 
through transparency (open 
dialogue) and risk communication. 

95.70% 2.10% 2.10% 34.00% 44.70% 17.00% 4.30% 4.17% 

11 
Inform the public of emergency 
procedures so that citizens can react 
appropriately. 

95.70% 2.20% 2.20% 37% 41.30% 17.40% 2.20% 2.20% 

22 
Plan for reinforcement of resources 
in resilience management. 

95.70% 0% 4.30% 29.80% 57.40% 10.6 0% 2.10% 

24 

Develop procedures that are easily 
adaptable to both expected and 
unexpected events (all-hazard 
approach). 

95.70% 0% 4.30% 63% 28.30% 4.30% 0% 4.%3 

39 
Train for resilience management 
routinely. 

95.70% 4.30% 0% 28.30% 52.20% 13% 2.20% 4.30% 

52 
Coordinate and synchronize 
systems to ensure efficient 
collaboration. 

95.70% 2.20% 2.20% 30.40% 56.50% 10.90% 2.20% 0% 

28 
Adjust procedures during crises to 
the changing reality. 

95.60% 4.40% 0% 54.30% 32.60% 8.70% 2.20% 2.20% 

25 

Define training and exercises in a 
manner that enables personnel to 
improvise during the handling of 
situations when required. 

93.90% 6.10% 0% 42.90% 38.80% 12.20% 4.10% 2.00% 
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No. Concept/ approach/ practice 

Incorporate into guidelines Importance rating 

Agree Disagree 
I don't 
know 

Essential Important 
Somewhat 
important 

Not 
important 

I don't know 

29 
Consider flexibility in resilience 
management beyond adherence to 
procedures. 

93.90% 2.00% 4.10% 49.00% 36.70% 8.20% 2.00% 4.10% 

41 
Use joint debriefing sessions to 
facilitate a shared understanding, 
reflection and discussion. 

93.80% 2.10% 4.20% 37.50% 45.80% 10.40% 2.10% 4.20% 

43 
Address different magnitudes of 
emergencies, disasters and crises in 
training programs. 

93.60% 2.10% 4.30% 23.40% 57.40% 12.80% 2.10% 4.30% 

51 
Develop overall situation awareness 
to ensure efficient collaboration. 

93.60% 2.10% 4.30% 29.80% 46.80% 17% 2.1 4.3 

37 
Develop checklists that define how 
work should be performed during a 
degraded mode of operation. 

93.50% 4.30% 2.20% 26.70% 44.40% 20% 4.40% 4.40% 

26 
Evaluate and revise procedures and 
checklists continuously. 

93.30% 6.70% 0% 35.60% 42.20% 15.60% 4.40% 2.20% 

20 
Apply standards to ensure secure 
and reliable information systems. 

93.20% 2.30% 4.50% 45.50% 31.80% 15.90% 0% 6.80% 

23 
Consider compliance with rules and 
regulations in resilience 
management. 

93.20% 2.30% 4.50% 25% 38.60% 27.30% 2.30% 6.80% 

38 
Design scenario-based exercises to 
prepare for worst-case scenarios. 

93.20% 6.80% 0% 29.50% 52.30% 11.40% 2.30% 4.50% 

40 
Develop education programs that 
focus on resilience management. 

93.20% 4.50% 2.30% 15.90% 50% 27.30% 4.50% 2.30% 

49 
Consider people's key needs, 
especially vulnerable groups, to 
achieve resilience management. 

91.70% 2.10% 6.30% 25% 52.10% 14.60% 2.10% 6.30% 

44 Use available manpower optimally. 91.50% 6.40% 2.10% 40.40% 34% 14.90% 4.30% 6.40% 

19 
Develop and maintain alternative 
technological back-up systems in 
case of system failures. 

91.30% 6.50% 2.20% 39.10% 43.50% 8.70% 4.30% 4.30% 
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No. Concept/ approach/ practice 

Incorporate into guidelines Importance rating 

Agree Disagree 
I don't 
know 

Essential Important 
Somewhat 
important 

Not 
important 

I don't know 

9 
Use supplementary communication 
tools and methods as part of 
resilience management. 

91.30% 2.20% 6.50% 35.42% 39.58% 18.75% 2.08% 4.17% 

42 

Build resilience by applying 
organizational learning techniques 
(e.g. log-books, debriefings, after-
action reviews). 

91.10% 4.40% 4.40% 26.70% 48.90% 17.80% 0% 6.70% 

56 
Provide a comprehensive response 
to increase trust between 
responders and populations. 

91.10% 2.20% 6.70% 28.90% 37.80% 24.40% 2.20% 6.70% 

27 
Design procedures that address 
various sizes and complexities of 
events. 

90.90% 4.50% 4.50% 31.80% 43.20% 15.90% 4.50% 4.50% 

4 
Attain resilience management 
through implementation of 
international collaboration. 

89.60% 4.20% 6.30% 10.40% 45.80% 31.30% 4.20% 8.30% 

8 
Address potential interdependencies 
between the different actors and 
systems. 

89.60% 2.10% 8.30% 37.50% 43.80% 8.30% 2.10% 8.30% 

32 

Maintain national operational 
contingency plans that describe the 
responsibilities of the involved 
actors. 

89.40% 4.30% 6.40% 27.70% 42.60% 19.10% 4.30% 6.40% 

48 
Consider unique characteristics of 
the community in resilience 
management. 

85.40% 2.10% 12.50% 18.80% 47.90% 20.80% 2.10% 10.40% 

50 
Consider trust for leaders and 
authorities in resilience 
management. 

85.40% 0% 14.60% 31.30% 31.30% 25% 0% 12.5 

30 
Develop procedures and guidelines 
that are clear and non-judgmental. 

85.10% 8.50% 6.40% 36.20% 48.90% 4.30% 4.30% 6.40% 
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No. Concept/ approach/ practice 

Incorporate into guidelines Importance rating 

Agree Disagree 
I don't 
know 

Essential Important 
Somewhat 
important 

Not 
important 

I don't know 

Concepts, approaches that reached consensus below 80%:           

13 
Balance resilience management 
between local and centralized 
governance. 

79.60% 8.20% 10.20% 29.17% 29.17% 25.00% 8.33% 8.33% 

1 
Link resilience management to other 
efforts aimed at ensuring continuity. 

79.59% 4.08% 16.33% 10.20% 48.98% 18.37% 4.08% 18.37% 

3 
Attain resilience management 
through implementation of national 
collaboration. 

79.59% 6.12% 14.29% 20.41% 48.98% 14.29% 2.04% 14.29% 

31 
Plan resilience management based 
on routine practices. 

79.17% 4.17% 16.67% 27.08% 39.58% 16.67% 6.25% 10.42% 

17 
Incorporate advanced technologies 
into resilience management. 

77.08% 14.58% 8.33% 6.25% 37.50% 33.33% 16.67% 6.25% 

35 
Define common recovery points in 
resilience management. 

77.08% 6.25% 16.67% 8.33% 45.83% 25.00% 2.08% 18.75% 

33 
Apply standards in order to 
ensure business continuity. 

75.00% 8.33% 16.67% 14.58% 33.33% 22.92% 8.33% 20.83% 

36 
Define time requirements in 
resilience management.  

75.00% 14.58% 10.42% 8.33% 31.25% 39.58% 8.33% 12.50% 

46 
Establish a hierarchical structure of 
on-site resource management. 

69.39% 18.37% 12.24% 10.20% 30.61% 32.65% 16.33% 10.20% 

34 
Apply standards in order to 
ensure business recovery. 

68.75% 12.50% 18.75% 10.42% 29.17% 27.08% 8.33% 25.00% 

55 
Discourage non-essential travel to 
and from an affected area. 

68.75% 12.50% 18.75% 0.00% 37.50% 37.50% 10.42% 14.58% 

47 
Use a roster-based system for 
resource management during 
emergencies, disasters and crises. 

57.14% 4.08% 38.78% 6.12% 26.53% 24.49% 10.20% 32.65% 

14 

Centralize and manage assistance in 
order to provide services to a large 
as possible portion of the 
population. 

56.25% 27.08% 16.67% 12.50% 31.25% 27.08% 16.67% 12.50% 
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No. Concept/ approach/ practice 

Incorporate into guidelines Importance rating 

Agree Disagree 
I don't 
know 

Essential Important 
Somewhat 
important 

Not 
important 

I don't know 

45 
Maintain central (rather than local) 
control of resources. 

44.90% 44.90% 10.20% 16.33% 22.45% 28.57% 18.37% 14.29% 

 

 

B.2 Cycle 2 results 

No. Concept/approach/practice 
Incorporate into guidelines Importance rating 

Agree Disagree I don't know Essential Important Somewhat imp. Not imp. I don't know 

Concepts, approaches that reached an agreement consensus above 80%: 

13 
Balance resilience management 
between local and centralized 
governance 

94.3% 2.9% 2.9% 42.9% 40.0% 8.6% 2.9% 5.7% 

N1 

Establish a common terminology 
concerning resilience 
management across institutions 
and authorities 

94.1% 5.9% 0% 58.8% 20.6% 11.8% 5.9% 2.9% 

3 
Attain resilience management 
through implementation of 
national collaboration 

93.9% 6.1% 0% 15.2% 63.6% 15.2% 6.1% 0% 

1 
Link resilience management to 
other efforts aimed at 
ensuring continuity 

90.9% 6.1% 3.0% 18.2% 60.6% 12.1% 6.1% 3.0% 

17 
Incorporate advanced 
technologies into resilience 
management 

88.2% 11.8% 0% 8.8% 44.1% 35.3% 8.8% 2.9% 

31 
Plan resilience management 
based on routine practices 

91.70% 5.60% 2.80% 41.7% 38.9 11.1% 5.6% 2.8% 
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No. Concept/approach/practice 
Incorporate into guidelines Importance rating 

Agree Disagree I don't know Essential Important Somewhat imp. Not imp. I don't know 

N2 
Design tools and methods to 
monitor readiness to cope with 
crises 

91.70% 0% 5.60% 20.0% 51.4% 20.0% 2.9% 5.7% 

N3 
Use resilience management 
support systems as a part of 
everyday practices 

83.30% 5.60% 8.30% 29.4% 47.1% 14.7% 5.9% 2.9% 

14 

Centralize and manage 
assistance in order to provide 
services to a large as possible 
portion of the population 

82.8% 10.3% 6.9% 11.1% 22.2% 33.3% 5.6% 8.3% 

Concepts, approaches that reached an agreement consensus below 80%: 

33 
Apply standards in order to 
ensure business continuity 

78.1% 9.4% 12.5% 11.1% 33.3% 25.0% 8.3% 11.1% 

55 
Discourage non-essential travel 
to and from an affected area 

75.0% 2.8% 16.7% 13.9% 36.1% 25.0% 2.8% 16.7% 

35 
Define common recovery points 
in resilience management 

73.5% 5.9% 20.6% 5.6% 50.0% 13.9% 5.6% 19.4% 

34 
 Apply standards in order to 
ensure business recovery 

72.7% 6.1% 21.2% 13.9% 22.2% 30.6% 5.6% 19.4% 

36 
Define time requirements in 
resilience management 

69.4% 5.6% 13.9% 8.3% 25.0% 38.9% 5.6% 11.1% 

46 
Establish a hierarchical structure 
of on-site resource management 

63.9% 8.3% 8.3% 5.6% 22.2% 36.1% 5.6% 11.1% 

45 
Maintain central (rather than local) 
control of resources 

53.8 0%  23.1 0%  23.1 0%  4.2% 16.7% 25% 20.8% 33.3% 

47 

Use a roster-based system for 
resource management during 
emergencies, disasters and 
crises 

41.7% 16.7% 30.6% 5.6% 25.0% 8.3% 11.1% 38.9% 
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