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About emBRACE 

The primary aim of the emBRACE project is to build resilience to disasters amongst 

communities in Europe. To achieve this, it is vital to merge research knowledge, 

networking and practices as a prerequisite for more coherent scientific approaches. 

This we will do in the most collaborative way possible. 

 

Specific Objectives 

 Identify the key dimensions of resilience across a range of disciplines and 

domains 

 Develop indicators and indicator systems to measure resilience concerning 

natural disaster events 

 Model societal resilience through simulation experiments 

 Provide a general conceptual framework of resilience, tested and grounded in 

cross-cultural contexts 

 Build networks and share knowledge across a range of stakeholders 

 Tailor communication products and project outputs and outcomes effectively 

to multiple collaborators, stakeholders and user groups 

 

The emBRACE Methodology  

The emBRACE project is methodologically rich and draws on partner expertise 

across the research methods spectrum. It will apply these methods across scales 

from the very local to the European.  

emBRACE is structured around 9 Work Packages. WP1 will be a systematic 

evaluation of literature on resilience in the context of natural hazards and disasters. 

WP2 will develop a conceptual framework. WP3 comprises a disaster data review 

and needs assessment. WP4 will model societal resilience. WP5 will contextualise 

resilience using a series of Case studies (floods, heat waves, earthquakes and alpine 

hazards) across Europe (Czech Republic, Germany, Italy, Poland, Switzerland, 

Turkey and UK). WP6 will refine the framework: bridging theory, methods and 

practice. WP7 will exchange knowledge amongst a range of stakeholders. WP8 

Policy and practice communication outputs to improve resilience-building in 

European societies. 
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1. Introduction 

This report is the first milestone within the work package 6 “Refinement of the 

framework: bridging theory, methods and practice” (start month June 2012, end 

month December 2014). The objective of this work package is to systematise the key 

findings of the previous work within the project and draw lessons for the further work. 

The outcome will be a refined framework for community resilience. In order to 

achieve this, the emBRACE project design combines the analysis of available 

theoretical and conceptual approaches to resilience and their shortcomings (work 

package 1 and work package 2), the analysis of available data bases and data gaps 

(work package 3), the development and improvement of methods for modelling 

resilience (work package 4) and the assessment of these elements through the 

empirical application within five case studies (work package 5). 

To reach this we follow a three step approach: 

¶ In a first step this report systematises the first findings on the conceptual and 

theoretical framework, the proposed methods and research concepts for the 

case study work. In other words, it provides a first overview of the puzzle 

pieces available so far at an early stage after twelve months of work, and 

more important, summarizes gaps, and open questions to be discussed 

before starting the case study work. It will contribute to support the following 

work in the other work packages, to reflect upon their concepts and proposed 

assessment tools and to further revise the framework. The first draft of this 

report was discussed and scrutinized within the consortium at the second 

project meeting in Bonn (17th to 19th October 2012). 

¶ In a second step this first framework for measuring community resilience is 

subject to a participatory assessment by different groups of stakeholders 

within three case studies during the second year of the project. In this step, 

the elements of the proposed framework(s) will be scrutinized according to 

their local appropriateness, the relevance of indicators, their practicability and 

possible ways to implement a resilience assessment. 

¶ In a third step, during the third year of the project, the preliminary results of 

the other work packages will again be systematised, in order to reflect the 

progress of the work and to integrate the findings in the form of a revised 

report on the framework and the assessment methods and tools applied, 

scrutinized and refined during the case study work. This revised framework 
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will again be discussed and reviewed, both within the consortium and through 

external experts. 

Following this three step process, work package 6 is both a reflective and reflexive 

work package, which aims to critically review the progress of the work, to identify 

gaps and open questions within the progress of the work and refine the framework 

for analysing community resilience by bridging theory, methods and empirical case 

study work. 

1.1. Aim of the report 

The aim of this report is to systematise first findings and on-going work which have 

been developed within the first 12 months of the project, especially the conceptual 

and theoretical framework of resilience (work package 1 and work package 2), the 

proposed methodological approaches (work package 4) and research concepts for 

the case study work (work package 5). By systematising the work we can identify 

gaps, challenges and open questions that need to be discussed for the refinement of 

a resilience framework that is both theory-driven and problem-oriented at the same 

time. 

1.2. Structure of this report 

In chapter 2 we summarise the existing conceptual and theoretical approaches and 

outline the draft theoretical framework. Subsequently, first results and research 

concepts are systematised along several dimensions in chapter 3. To identify 

dimensions for the systematisation the following material has been analysed: 

Deliverable 1.1 (Early Discussion and Gap Analysis on Resilience), Deliverable 1.2 

(Systematisation of Different Concepts, Quality Criteria, and Indicators), Draft 

Deliverable 2.1 (First Draft Theoretical Framework), Deliverable 3.1 (Review and 

Evaluation of Disaster Data Bases), and Deliverable 8.8 (Glossary) as well as the 

results of the questions posed to all emBRACE case studies (Work package 5) and 

all methodological and modelling tasks (Work package 4). Dimensions used for the 

systematisation for this report are: 

¶ Scale and unit of analysis 

¶ Components of resilience 

¶ Temporal dimension 

¶ Degree of indicator quantification 

This report concludes with challenges, open questions and an outlook in chapter 4. 
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2. Conceptual and theoretical approaches 

2.1. Concepts and main components of resilience 

The concept of resilience is applied in various disciplines and contexts. Work 

package 1 aims at the identification of key dimensions of resilience across this range 

of disciplines and domains and to define key terms. The main outcomes are two 

reports (Deliverable 1.1 Working paper “Early Discussion and Gap Analysis on 

Resilience” and Deliverable 1.2 Working paper “Systematisation of different 

concepts, quality criteria and indicators”) which review existing studies and literature. 

Further, the work packages identified key gaps and challenges within the literature of 

resilience relevant to the emBRACE project. 

The emBRACE Glossary (Deliverable 8.8) defines Resilience as the ability of a 

system and its component parts to anticipate, absorb, accommodate, or recover from 

the effects of a hazardous event in a timely and efficient manner, including through 

ensuring the preservation, restoration or improvement of its essential basic functions. 

The survey of existing resilience studies (Deliverable 1.2) confirms the findings from 

the first literature review (Deliverable 1.1), which presents resilience as a complex 

and ambiguous concept addressing multiple dimensions. Due to its ambiguity and 

complexity, the development and operationalization of a holistic concept embracing 

multiple dimensions of resilience remains a major challenge. Only few studies so far 

bridge this disciplinary and sectorial divide. Further, focussing on natural hazards as 

stressors within the resilience concept, implies a need to develop a multi-scalar and 

multi-dynamic model considering different scales (individual, household, business, 

organisation, municipality, region/state, nation, Europe) and different forms of change 

(rapidity, radicalism, surprise). 

One of the main results of the literature review on resilience is a set of main 

components relevant for measuring resilience (elaborated in Deliverable 1.2): 

1. Governance (Actors, Institutional Arrangements, Organisations) 

2. Education, Research, Awareness and Knowledge 

3. Information and Communication 

4. Culture and Diversity 

5. Preparedness 

6. Response 
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7. Protection 

8. Exposure, Experience and Impact Severity 

9. Resources 

10. Infrastructure and Technical 

11. Health and Well Being and Livelihood 

12. Economic Resources 

13. Adaptive Capacity 

14. Coping Capacity 

15. Innovation and Capital 

These main components remain subject to further discussion and revision and can 

be further specified by indicators and criteria as well as by ways of measurement. Up 

to now, only few studies focus on the interaction of dimensions and components of 

resilience. Concerning the operationalization of the components, the review comes to 

the conclusion that in existing studies different indicators are used to measure the 

same characteristic or component. Further, the review identifies a lack of conceptual 

approaches that define a method for the measurement of resilience, especially in 

quantitative terms. Also the operationalization of indicators was pointed out as a 

major challenge. 

 

2.2. The emBRACE project’s draft conceptual framework (by 
Mark Pelling, TonjeEspeland, NazmulHuq, Thomas Abeling) 

Based on the analysis of different disciplinary concepts and main components of 

resilience a “First Draft Theoretical Framework” (Deliverable 2.1) has been 

developed and discussed during the project meeting 17th to 19th October 2012 in 

Bonn. As a result a resilience spiral model has been developed, that aims to 

represent the components that determine resilience for communities exposed to 

disaster risk in the emBRACE project. It aims at clarity rather than 

comprehensiveness and identifies only high order terms, each can be unpacked in 

many different ways. Some broad definitions are offered below, but these too are 

designed to allow freedom of movement within a term rather than being prescriptive. 

The current draft figure will be integral for the development of the revised framework 

in Deliverable 2.2. However, agreement exists among the emBRACE consortium on 

the need to discuss and review the theoretical framework and produce a revised 

framework figure for Deliverable 2.2, in particular with regard to the conceptualization 

of the "capacity loop" and community capacities and resources. 
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Figure 1: The emBRACE draft conceptual framework: The resilience spiral 

 

Short Summary of the draft Framework 

The resilience spiral describes how community resilience capacity may develop 

through action and learning. The inner circle symbolizes the “capacities” of a 

community. The middle circle is the disaster risk management cycle, and outlines 

different phases and actions of risk management: preparedness, prevention, 

response, recovery and reconstruction. Learning, which is deconstructed in the outer 

circle as monitoring/review, risk/loss perception, problematizing risk/loss, critical 

reflection, innovation, experimentation and/or dissemination, can take place within 

each of the phases in the disaster risk management circle. When learning takes 

place, community capacity may reach a higher state of resilience. If, on the other 

hand, experience and learning are not utilized, community resilience capacity may 

remain at the same level, or even descend to a lower level of resilience. 

Detailed Explanation of the draft Framework 

The resilience spiral recognises that levels of resilience change over time. At the 

heart of the figure one moment on the spiral is held and expanded. This pulls apart 

the core systems of interest to emBRACE and the targets of our combined research 
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efforts. Five interacting systems are identified: (1) disaster impact, (2) development 

and well-being (3) community capacity, (4) disaster risk management, (5) learning. 

The terms “disaster impact” and “development and well-being” are identified in the 

figure, but need to be specified further for Deliverable 2.2. The three other systems 

each correspond to the circles of the figure. (3) Refers to the community capacity 

circle (inner), (4) refers to the disaster risk management circle (middle), and (5) refers 

to the learning circle (outer)1. Together these systems and their components describe 

community resilience, though in any one empirical case the focus of interest and 

concern will differ. Indeed a comprehensive assessment covering all aspects of the 

resilience spiral would be rather ambitious for a single case study. Across emBRACE 

it might be possible to cover most of the figure. 

At the core of the diagram, and emBRACE’s analytical target, is the community and 

its level of development. Communities are composed of members with a shared 

identity or common interest (e.g. being exposed to a particular hazard type). They 

may also share a place of residence as in the case of flood or earthquake risk, or be 

spatially distributed, as in the case of heat waves. emBRACE’s focus on community 

resilience requires analysis of the capacities of its members in the relevant context 

(including elements of the natural and anthropogenic environment), on the 

functioning of ‘community space’ e.g. through social networks analysis or agent 

based modelling, and also of the organisations, groups and institutions that act at the 

‘community level’ (c.f. Capacity Loop in Figure 1). Where the community of interest is 

a neighbourhood these will include local government, voluntary groups, emergency 

and social services, hospitals, social care etc. We focus on the resilience of these 

support groups (e.g. in terms of their capacity for ‘business continuity’) only in so far 

as this impacts on the resilience of local actors as the unit of interest. 

The resilience of a community is determined by its structures and the entitlements, 

values, capacities and resources (human, physical, economic, environmental, social) 

of its members. These attributes in turn are a product of and inform development 

status, context and trajectory and the wellbeing of individuals within the community at 

any one moment (development and wellbeing). Deeper still, and the constraining 

focus of emBRACE community resilience is shaped by disaster impact (including the 

                                                 

1 The systems as outlined in the text above could potentially also be numbered in the 

figure for Deliverable 2.2. 
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legacy of temporally distant events), and in return shape the likelihood of future 

impact losses (disaster impact). 

Expanding out from the community, community resilience (from the perspective of 

disaster risk management) is influenced by the processes and outcomes of disaster 

risk management activities (preparedness, prevention, response, recovery and 

reconstruction). This provides an additional boundary to our work, we are interested 

in the ways in which disaster risk management actions are shaped by community 

(and underlying resources and development context), not by other policy or 

behaviours (e.g. crime, conflict, resource management). 

Moving to the outer system of the model, all disaster risk management activities are 

influenced by learning, or its absence (risk and loss perception, the problematizing of 

revealed risk or felt loss, critical reflection, innovation, experimentation, dissemination 

and monitoring or review feeding back into risk and loss perception). emBRACE is 

focussed on critical reflection, this is learning that is driven by a questioning of 

existing practices, underlying values and/or governance (identified in systems 

literature as single, double and triple loop learning). 

Each of these systems interacts with each other and with the external environment. 

Internal interaction between our systems of interest is indicated by horizontal arrows. 

External influence (hazard and risk and its perception, policy change, social and 

technological change and environmental change) can drive, distort or block any 

element of the resilience spiral. There is also potential for the resilience spiral to exert 

influence on the external environment indicated by the smaller arrows. We 

understand the development process to be simultaneously external and internal to 

communities – i.e. communities embody past rounds of development as well as 

being set within wider fields of development. We acknowledge this through the four 

‘external’ arrows and by placing development and well-being at the heart of the 

resilience spiral. 

Movement from one level of resilience to another is represented by flows from the 

community system. It is here that capacities, risk management practices and learning 

come together and are realised in tangible activities and investments, which can 

make eventually “the difference” in case of an adverse event. Where these 

behaviours are effective in reducing risk, the community will suffer less periodical or 

exceptional losses and limitation to its development, meaning that it has moved at a 

higher level of resilience. When these activities are only partially successful or 
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ineffective, the community will stay at the same level (stationary level of resilience; 

prevalence of conservative resilience strategies) or it will slip down the spiral. 

On the ground each actors will have a unique perception of the level of resilience 

attained by the community; and each element of risk management will likely be at a 

different level of resilience and have a different direction and velocity of movement 

along the resilience spiral2. The figure aims to simplify from this messiness, rather 

than capture it. Considering that a stressor can challenge the sociability of those 

affected, it has to be elaborated for Deliverable 2.2 how the access to 

capitals/resources that shape resilience can be taken into account more thoroughly. 

Each component of resilience identified in the resilience spiral will have its internal 

logics and these will include secondary components of resilience including: 

redundancy, overlapping function and diversity of input. For some components 

secondary components will be important (e.g. diversity of input in early warning 

systems as art of preparedness) in shaping community resilience. The degree of 

emphasis to be placed on secondary components will be case-specific. Here we 

simply list their existence and potential application. 

The following table delivers definitions of central terms used in the resilience spiral 

framework, links the terms used in the framework with the corresponding 

components of resilience, and offers literature that links to the terminology of the 

framework. 

 

  

                                                 

2 The dynamic of a ‘failing’ community could, for example, be thought of as being 

represented by bits and pieces of flotsam peeling away (floating up and accelerating 

down) from a sinking ship [i.e. the community] as it gradually slips downward into the 

depths of the ocean. The flotsam represents the community members who detach 

from the whole as they are forced to focus on the use of their own ‘resilience 

resources’ rather than those of the failing ‘social system‘. 
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Term in 
the 

framework 
Definition 

Corresponding 
component(s) 

from 
Deliverable 1.2 

Literature 

Learning Loop 

Risk and 
loss 
perception 

The ability of any actor, 
organisation or institution (the 
market) of interest to have 
awareness of future disaster 
risk or to feel the impact of a 
current or past hazard event. 
Awareness can be derived 
from science or other 
knowledge. 

Exposure, 
Experience and 
Impact Severity, 
Culture 

Paton et al. (2001) 

Problemati
zing risk 
and loss 

Arises once a threshold of risk 
tolerance is passed. Perception 
that potential or actual disaster 
loses, or the costs of risk 
management or opportunities 
forgone are inappropriate – 
including procedural and 
distributional justice concerns. 

Culture  

Critical 
reflection 

A questioning of the 
appropriateness of technology, 
values and governance frames 
that are attributed to the 
production of risk and security. 
Can lead to a questioning of 
the risk social contract. 

Education, 
Research, 
Awareness, 
Knowledge, 
Diversity 

Zaidi & Pelling (2011) 

Paton et al. (2001) 

Innovation The processes that derive an 
original proposal for risk 
management. This can include 
the importing of knowledge 
from other places or policy 
areas as well as advances 
based on new information and 
knowledge generation. 

Innovation and 
Capital, 
Resources, 
Adaptive 
Capacity, Coping 
Capacity, 
Education 

Twigg (2009) 

Experimen
tation 

The testing of multiple 
approaches to solving a risk 
management problem in the 
knowledge that these will have 
variable individual levels of 
success. Shifts risk 
management to a new 
efficiency mode where 
experimentation is part of the 
short-term cost of resilience 

Education, 
Research, 
Awareness, and 
Knowledge, 
Coping Capacity, 
Resources 

Zaidi & Pelling (2011) 
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and long-term risk reduction. 

Dissemina
tion 

The spreading across social 
and policy communities of 
ideas, practices, tools, 
techniques and values that 
have proven to meet risk 
management objectives. 

Information and 
Communication 

 

Monitoring 
and review 

The existence of processes 
and capacity that can monitor 
the appropriateness of existing 
risk management regimes in 
anticipation of changing social 
and technological, 
environmental, policy, hazard 
and risk perception contexts. 

Preparedness, 
Information and 
Communication 

 

Action Loop 

Prevention Not defined by the consortium 
yet. 

Suggestion: “The outright 
avoidance of adverse impacts 
of hazards and related 
disasters” (UNISDR 
Terminology, 2009:22). 

Protection, 
Preparedness 

Bruneau et al. (2003) 

O’Rourke (2007) 

Brian Cook et al. (in 
review) 

Response Not defined by the consortium 
yet. 

Suggestion: “The provision of 
emergency services and public 
assistance during or 
immediately after a disaster in 
order to save lives, reduce 
health impacts, ensure public 
safety and meet the basic 
subsistence needs of the 
people affected” (UNISDR 
Terminology, 2009: 24). 

Response, 
Governance 

Walker et al. (2004) 

Cabell & Oelofse (2012) 

Bruneau et al. (2003) 

Tierney & Bruneau 
(2007) 

McManus et al. (2007) 

Whitacre & Bender 
(2010) 

Twigg (2009) 

Information and 
Communication, 
Capacity to self-
organize (from 

Deliverable 1.1) 

Walker et al. (2004) 

Coping Capacity Garmezy et al. (1984) 

Lutha & Cicchetti (2000) 

Holling (1973) 
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Recovery Not defined by the consortium 
yet. 

Suggestion: “The restoration, 
and improvement where 
appropriate, of facilities, 
livelihoods and living conditions 
of disaster-affected 
communities, including efforts 
to reduce disaster risk factors” 
(UNISDR Terminology, 2009: 
23). 

Adaptive 
Capacity, 
Governance, 
Economic 

Fergus et al. (2005) 

Fritzon et al. (2007) 

Bruneau et al. (2003) 

Boin & McConnell 
(2007) 

O’Rourke (2007) 

Tierney &Bruneau 
(2007) 

Cutter (2010) 

Twigg (2009) 

McManus et al. (2007) 

Reconstru
ction 

Not defined by the consortium 
yet. 

Infrastructure, 
Technical, 
Governance, 
Economic, 
Capital and 
Innovation 

Bruneau et al. (2003) 

O’Rourke (2007) 

Preparedn
ess 

Not defined by the consortium 
yet. 

Suggestion: “The knowledge 
and capacities developed by 
governments, professional 
response and recovery 
organizations, communities 
and individuals to effectively 
anticipate, respond to, and 
recover from, the impacts of 
likely, imminent and current 
hazard events or conditions” 
(UNISDR Terminology, 2009: 
21). 

Preparedness Brian Cook et al. (in 
review) 

Bracken et al. 
(forthcoming) 

O’Leary (2004) 

Burneau et al. (2003) 

Capacity Loop 

Wellbeing Not defined by the consortium 
yet. 

Suggestion: High levels of 
personal security and freedom 
from physical and 
psychological threats. 

Health and 
Wellbeing, 
Capacities and 
Capital 

Norris et al. (2008) 

Ong et al. (2006) 

Disaster 
impact 

Not defined by the consortium 
yet. 

Impact Severity Twigg, J. (2009) 

Madsen & Abell (2010) 

Gillard & Paton (1999) 
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Burneau et al. (2003) 

Developm
ent 

Not defined by the consortium 
yet. 

Resources, 
Social 
Development, 
Governance 
(from Deliverable 
1.1) 

Twigg, J. (2009) 

Cabell, J. F. & Oelofse, 
M. (2012) 

McManus et al. (2007) 

Tierney, K. & Bruneau, 
M. (2007) 

Werner (1992) 

Outer environment 

Hazard 
event 

Not defined by the consortium 
yet. 

Suggestion: “Natural process 
or phenomenon that may 
cause loss of life, injury or 
other health impacts, property 
damage, loss of livelihoods and 
services, social and economic 
disruption, or environmental 
damage” (UNISDR 
Terminology, 2009:20). 

Exposure  

Policy 
change 

Not defined by the consortium 
yet. 

Governance 
(Actors) 

 

Social and 
technical 
change 

Demographic changes or the 
Impact of technical inventions. 

Infrastructure 
and Technical 

 

Environme
ntal 
change 

Not defined by the consortium 
yet. 

No 
corresponding 
component 
identified 

 

Table 1: Definitions of central terms used in the resilience spiral framework 

 

3. Systematisation according to different 

dimensions 

As introduced above in subchapter 1.2, this chapter systematizes issues connected 

with the projects empirical research according to the dimensions scale of the main 

unit of analysis, the components of resilience, the temporal dimension, and the 

degree of indicator quantification. 
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3.1. Scale of the unit of analysis 

Work package 4 comprises six tasks that represent different methodological 

approaches to model resilience: 

¶ Vulnerability assessment across case studies using qualitative indicators 

(Task 4.1) 

¶ Assessing individual’s perception of resilience (Task 4.2) 

¶ Mapping community resilience (Task 4.3) 

¶ Assessing policies and social learning (Task 4.4) 

¶ Agent based modelling to assess perceived measures for increasing 

resilience (Task 4.5) 

¶ Health and Social Services (HSS) component (Task 4.6) 

These different methodological approaches comprise both quantitative and 

qualitative methods. The aim of the work package is to evaluate and improve models 

and methods for measuring community resilience that are informed by the theoretical 

framework of resilience and tested and improved through their application in the case 

studies. 

In the following we systematise these methodological approaches according to their 

ability to address different units of analysis, components of resilience and different 

types of indicators. For this we analysed the information provided by the emBRACE 

work package 4 modelling and methodological tasks when answering the questions: 

¶ How does the approach and method relate to the main components and sub-

components of resilience (Deliverable 1.2) and thus how does it contribute to 

measuring resilience of communities? 

¶ On which scale or for which basic unit of analysis can the approach and 

method be employed? 

The main aim of emBRACE Task 4.1 Qualitative Indicators is a vulnerability 

assessment across case studies using qualitative indicators. This task builds on work 

package 1 and on previous experiences of developing vulnerability indicators and 

baselines. The basic unit of analysis and thus the scale is not yet decided. For 

analysing the psychological response to disasters, Task 4.2 focuses on the individual 

level. Nevertheless, it has multiple pathways to societal contexts (social 

embeddedness, societal support) and feedback to all levels of community. 
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Depending on the empirical case study context Task 4.3 (Mapping Community 

Resilience) and Task 4.4 (Policies and Social Learning) aim at the municipality, 

organisation, or city level. In agent based modelling, Task 4.5, the focus of enquiry is 

on the municipality, organisation, or city level, but these are often studied as 

aggregated outcomes of interactions at a lower level. That is, by modelling individual 

actors (people, households etc.) in a relatively detailed and heterogeneous way. 

Task 4.6 (Health and Social Services) has a complex relationship involving feedback 

between the individual level and the community level. The following figure 

systematises the scales on which the different modelling and methodological 

approaches are able to operate. 

Figure 2: The emBRACE modelling tasks related to the scale on which they operate 

 

After exploring the emBRACE research methods, the next step is to take a look at 

the scale of the main unit of analysis of the project’s case studies. This task aims at 

linking empirical work in the case studies with methodological approaches developed 

and improved in work package 4. The emBRACE project encompasses five case 

studies across Europe: 

¶ River floods in Central Europe (Germany, Poland, Czech Republic) 

¶ Earthquake in Turkey 
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¶ Multiple Hazards in South Tyrol, Italy & Grisons, Switzerland 

¶ Heat-waves in London 

¶ Combined fluvial and pluvial floods in Morpeth (England) 

In the following section the case studies are systematised along their main unit of 

analysis and resilience context. This systematisation draws on the information 

provided by the case studies when answering the following questions: 

¶ What are your research goals within the case study? 

¶ What is the central research hypothesis and what are the research questions 

you are going to answer? How are they related to the overall research 

objective: "measuring resilience to disasters amongst communities"? 

¶ How do goals, hypothesis and research questions relate to the overall 

research objective: "measuring resilience to disasters amongst 

communities"? 

¶ What is your unit of analysis (individual, municipality, organization, city, region 

etc.)? 

¶ What methods are you going to use? 

¶ What indicators for resilience are you going to apply, develop and/or test? 

¶ Which main components and sub-components of resilience (refer to D 1.2) 

are you going to focus on? 

¶ Who might be the possible target group of the developed indicators of 

resilience and of your results? 

The case studies focus on different aspects of resilience and on different units of 

analysis. Figure 3 shows the main unit of analysis a case study is focussing on as 

well as the main resilience context focused on. The resilience context draws on the 

terminology in Deliverable 1.2 (compare chapter 6.2). For both dimensions, unit of 

analysis and resilience context, only the main focus is depicted. The scope of most 

case studies is wider than the depicted main focus. 
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Figure 3: Main unit of analysis and research focus of research emBRACE case studies 

 

This matrix of the main unit of analysis and the main research focus illustrates that 

emBRACE case studies are working from the level of individuals up to the level of 

local authorities focussing on different aspects of resilience. For future project work, 

for some case studies the question arises if they can upscale their research results 

from levels below community to the level of communities. This involves clarifying the 

relation between the individual level and the community level. Additionally possible 

linkages between the different aspects of resilience should be explored. 

 

3.2. Components of resilience 

In Deliverable 1.2 a list of fifteen main components of resilience has been developed. 

The following figure illustrates on which components the case studies plan to focus 

their research. 
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Figure 4: Resilience components covered by the emBRACE case studies 

 

The figure shows that every case study covers several components of resilience, but 

some components are only studied by one or two case studies. Therefore, it needs to 

be discussed if all the prospected components are achievable to study and if it is 

feasible to form clusters between case studies in regard to content. This could be 

approached by prioritizing the resilience components within each case study. 

If more than one case study is focusing on the same resilience component, the 

respective case studies should coordinate the operationalization of these 

components to be able to compare the operationalization and the results. 

 

3.3. Temporal dimension 

Each case study has not only to be seen in its conceptual, geographical, and scale 

context, but also in its temporal context. This subchapter aims at clarifying and 

systematising the temporal dimension each case study focuses upon. Based on the 

research concepts of the five case studies, it becomes apparent that the different 

research logics to be employed are based on different time frames. Common to all 
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approaches is that past disaster events are employed to make assumptions about 

present conditions. The central Europe case study investigates how past river floods 

influenced the present risk perception of the population. The case study located in 

Turkey uses past earthquakes to research individual-psychological resilience, and 

the London case study investigates how past heat waves have shaped today’s 

disaster management decision making. The Alpine case study seeks to find out how 

past avalanches, river floods, landslides, mudflows, and rock falls and rockslides 

have influenced governance processes in the past to the present. 

The Alpine case study as well as the Morpeth case study seeks to develop resilience 

indicators aiming at risk and resilience analysis in context for risk and resilience 

management. Generally, the aim of risk analysis is to assess the possible effects of 

future disasters. Hence, indicators employed in context of risk and resilience analysis 

are always an assertion about the future. Accordingly, present settings or capitals 

and resources are analysed to gain indicators directed to the future. This may be 

done by using past ‘disaster’ events as a baseline from which to measure 

consequent resource recovery and accumulation or decline. Further, in terms of risk 

and resilience management a distinction has to be made between ex-ante and ex-

post strategies. Ex-ante strategies can be considered as forms of intentional 

behaviour (i.e. planned or anticipatory adaptation) and in contrast, ex-post behaviour 

is sometimes of none strategic nature when it is predicated solely on bare survival, or 

the handling of immediate disaster impacts (i.e. reactive adaptation). 

In the Turkish case study it is thought that, over time, individual resilience feeds into 

community resilience. The more individuals are prepared the more likely they are to 

participate in community preparedness and mitigation. Community resilience might 

even feed back to empower individuals living in the community and thus motivate 

them for action. 

The following figure systematises the main research focus of the case studies and 

their temporal implications. 
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Figure 5: Temporal dimension of the emBRACE case studies 

 

At this stage of the emBRACE project it is essential to clarify the different temporal 

dimensions and their implications for actual research in the case studies. Closely 

connected to this issue is the question of who is the main target group of the 

indicators to be developed, who is intended to apply the resilience indicators 

developed within emBRACE. If the developed indicators are provided to disaster risk 

management decision makers, the issue of risk and resilience analysis delineated 

above becomes relevant. 

 

3.4. Degree of indicator quantification 

The measurement of resilience at the community level is a major objective of the 

emBRACE project3.The development of indicators is an important way of measuring 

                                                 

3 The term “measuring” (in different forms) is used 56 times and the word 

“quantitative / quantify” 18 times. The term “indicator” (including plural) appears 102 

times. In terms of indicator development the focus of attention is supposed to be the 

“community” (used 82 times in the Description of Work) level. 
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resilience. Quantifying resilience indicators is one approach to measure resilience. 

How to quantify resilience indicators has not been elaborated within the project work 

so far. That is why it needs to be clarified what the term indicator actually means in 

the project’s research process and to what extent the indicators to be developed shall 

quantify resilience. 

Generally speaking, indicators are one approach to operationalize theoretical 

concepts. An indicator is a function from observable variables, called indicating 

variables to theoretical variables. An observable variable only becomes an indicator 

when associated (by means of a function) to a further variable, the one to be 

indicated. 

The following example illustrates how an indicator can be developed to measurable 

or even quantifiable indicators. In order to avoid favouring any emBRACE case 

context, the example draws on a rural drought prone setting in a developing country, 

where people take loans in times of droughts to maintain livelihood security (Jülich, 

2012). The subsequent list illustrates the development of one indicator for drought 

resilience. 

Figure 6: Degree of indicator quantification 
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This example illustrates what can be comprised under the term indicator. Within the 

emBRACE project we need to discuss at what degree of measurability we want to 

achieve when developing and testing indicators. For constructive, valuable, and 

practical outputs this issue needs to be further discussed and wherever applicable 

substantiated. An open question is if all case studies and all modelling tasks have to 

agree on a certain level of measurability and quantification. 

 

4. Challenges, open questions and outlook 

The goal of the emBRACE project is to develop a resilience framework that is both 

theory-driven and problem-oriented at the same time. As outlined the five emBRACE 

case studies across Europe are relatively diverse concerning scale, resilience 

context, temporal dimension, resilience components and sub-components, and 

methods. Therefore a framework applicable to the diverse case studies cannot follow 

a “one size fits all” approach. The challenge lies in refining the theoretical frame in a 

way that the requirements of all case studies are met. Therefore, a set of questions 

need to be answered when employing the draft conceptual framework outlined in 

chapter 2.2 in the empirical work of the emBRACE project: 

¶ Were there major events or crises that required phases of response, recovery 

and reconstruction? Which hazard event(s), policy changes, social changes 

and environmental changes were or are key influencing factors on different 

components of the resilience process (e.g. preparedness, innovation etc.)? 

¶ Is the resilience building process (case study) rather associated with a more 

conservative notion of resilience (inner circle) or is the resilience building of 

individuals, households or organizations closer linked to the outer cycle, 

which includes critical reflection, innovation and experimentation? 

¶ Can certain processes be classified as trends that move the case study into a 

more resilient situation or are there processes that indicate that the case 

study is moving towards a lower level of resilience? 

¶ Are there any gaps or breaks within the resilience processes of your 

community, e.g. a critical reflection was done (e.g. a lessons learned report 

was developed), but the innovation and experimentation did not take place? – 

Thus, were there disconnects in the resilience building processes? 

¶ The community is made up of a variety of different actors whose actions may 

also vary and therefore affect community resilience (e.g. it is possible that 
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organisations take actions to bring themselves to a higher level of resilience 

exclusive of households and vice versa). What factors influence the resilience 

process at different levels (e.g. individual and household, organisation and 

institution, regional and national) and how does this affect the community as a 

whole? 

These common questions apply to all case studies and will be elaborated upon in the 

upcoming Case-study characterisation report (Milestone 20). 

When refining the draft conceptual framework, an open question is how the set of 

identified main components relates to the process model of a resilience spiral. How 

can the set of main components be specified and operationalized for the natural 

hazard context with a focus on the community level. 

Another main challenge for the future work is to link the methodological and 

modelling approaches offered by work package 4 with the case study work. It is not 

clarified yet how the modelling and methodological tasks introduced in work package 

4 interrelate to the elements of the conceptual framework. 

Further, the framework needs to be connected with the concepts of community. In 

the emBRACE glossary we defined community as a group of actors (individuals, 

organisations, businesses) that share a common identity. Communities can have a 

spatial expression where a common identity coincides with shared use of space, but 

this is not essential. Deliverable 1.2 suggests as typology to cover the different 

dimensions of community: 

1. Geographical communities 

2. Communities of interest 

3. Communities of circumstance 

4. Communities of supporters 

5. Communities of identity 

Measuring organisational and institutional resilience is more common than measuring 

community resilience. Often units of analysis are used either below or above 

community scale. The focus on the community level would be a novel contribution to 

the resilience literature. An open question is what combinations of indicators seem 

applicable for studying community resilience in the emBRACE case studies? 

Some open questions remain that need to be clarified during the projects course: 



23 

 

¶ How is the baseline defined for determining the current  resilience level of the 

investigated communities? 

¶ Who is the main target group of the case study results and the emBRACE 

framework? 

¶ None of the emBRACE case studies is tackling resilience explicitly at the 

state, nation or regional level, is it desirable to generalize the research 

findings in a greater context e.g. municipality level to national level? 

As an outlook the next steps of the emBRACE project are: 

¶ Revision of the draft emBRACE framework (chapter 2.2) revised for 

Deliverable 2.2 and discuss it with external experts. 

¶ Characterisation of the emBRACE case studies for the Case-study report 

(Milestone 20). 

¶ Participatory assessment of the emBRACE framework to scrutinise the local 

appropriateness of in the case studies in form of interviews and stakeholder 

workshops. 
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