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Abstract This paper advocates the use of Bronfenbrenner’s bioecological theory as a
framework to analyse resilience at diverse scales. Bronfenbrenner’s bioecological theory can

be employed to (a) benchmark social resilience, (b) target the priority interventions required

and (c) measure progress arising from these interventions to enhance resilience to natural

disasters. First, the paper explores resilience to natural disasters in the context of climatic

change as building resilience is seen as a way to mitigate impacts of natural disasters. Second,

concepts of resilience are systematically examined and documented, outlining resilience as a

trait and resilience as a process. Third, issues arising in relation to the measurement of

resilience are discussed. Fourth, Bronfenbrenner’s bioecological systems theory is described

and proffered to model and assess resilience at different scales. Fifth, studies are described

which have supported the use of the bioecological systems theory for the study of resilience.

Sixth, an example of the use of Bronfenbrenner’s theory is offered and the paper concludes

with suggestions for future research using Bronfenbrenner’s theory.
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1 Introduction

The world’s climate is experiencing marked changes (IPCC 2007). These changes are set

to be accompanied by an increase in the number and severity of natural disasters such as

floods and droughts and present a need to formulate policy to deal with these predictions

(Bosomworth and Handmer 2008; Bosher et al. 2009; COAG 2009; McBean and Rodgers

2010). In Australia, and elsewhere, we need to be prepared for rapid onset events such as

wildfires, cyclones and floods and slow onset hazards such as drought.

Emergency Management considers resilience essential for safeguarding communities or

building safer communities. Disaster resilience is seen as a quality, characteristic or result

that is developed by processes that foster or promote it. The ability of an individual, group,

community or nation to deal with unique destabilising situations, or disaster resilience, is

also seen as the

…‘shield’, ‘shock absorber’ or buffer that moderates the outcome to ensure benign or

small-scale negative consequences. Indeed, the goal of disaster risk management is to

guarantee minimal loss of life and livelihoods and to allow the affected community or

system to return to ‘normal’ within the shortest possible time. (Manyena 2006: 438)

Prosser and Peters (2010) remind us that to support a disaster-resilient community,

studies must focus on prevention, preparedness, response and recovery. Current Emer-

gency Management policy in Australia (COAG 2009) and internationally (Berkes 2007;

Folke et al. 2003; Tompkins and Adger 2004) concurs, asserting that building resilience

into communities is essential in order to cope with climate change and concomitant natural

disasters. This paper advocates the use of Bronfenbrenner’s bioecological theory as a
framework to analyse community resilience. Bronfenbrenner’s bioecological theory can be

employed to (a) benchmark social resilience, (b) target the priority interventions required

and (c) measure progress arising from these interventions to enhance community resilience

to natural disasters. First, resilience to natural disasters is explored. Second, concepts of

resilience are systematically examined and documented, outlining resilience as a trait and

resilience as a process. Third, the measurement of resilience is discussed. Fourth, Bron-

fenbrenner’s bioecological theory is described and proffered to model and assess resilience

at different scales. Fifth, studies are described which support the use of the bioecological

theory for the study of resilience. We conclude with, an example of the use of Bronfen-

brenner’s theory, an application of Bronfenbrenner’s model illustrating findings from our

ongoing research and suggestions for future research using Bronfenbrenner’s theory.

2 The concept of resilience

Resilience has been variously defined depending on the level of analysis, for example,

individual, community or ecological system. Most definitions incorporate a stressor and the

notion of adaptation and return to pre-stressor levels of functioning (Norris et al. 2008b).

Because climate change impacts involve both rapid and slower onset stressors, the resil-

ience definition adopted here is: ‘‘a process linking a set of adaptive capacities to a positive
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trajectory of functioning and adaptation after a disturbance’’ (Norris et al. 2008b: 130).

This definition can be applied to either individual or community resilience.

3 Research method and article screening

To thoroughly explore the existing literature on resilience to disasters, an article screening

process was undertaken. The search was executed using the search engine Scopus. Scopus

was investigated for listings published between 1972 and Nov 2010 which contained the

word ‘‘resilience’’ in their abstract, title or as part of their keywords, (17401) then the saved

search was further refined to extract articles including the word ‘‘disaster’’ (1252). The

listings from the subject areas of psychology, social sciences, medicine and environmental

science (959) were retained. Results were then modified to exclude earth and planetary

sciences (878), accounting and business (838), agricultural and biological sciences (801)

and engineering (774). The 774 remaining listings included peer reviewed publications

from medicine, psychology, social science, environmental science, health professions,

nursing and multidisciplinary articles. The citations and abstracts of the 774 publications

were then examined by the lead author and the research assistant for relevance on the basis

of either individual or community resilience to disaster Prior to exploring concepts of

resilience; it is necessary to define important terms relevant to the discussion such as

disaster and disaster communities.

4 Disaster

A disaster is defined as a ‘‘serious disruption affecting a community or population, causing

deaths, injuries, or damage to property, livelihoods, or the environment, that exceeds the

ability of the affected community to cope using its own resources’’ (UN/ISDR 2004: 17).

Natural disasters include earthquakes, tsunamis, floods, windstorms, famine, droughts and

epidemics, and examples of man-made or technological disasters are industrial accidents,

chemical spills, fires, explosions and the like.

5 Disaster communities

‘Community’ has been defined in many different ways from diverse disciplinary per-

spectives (Kumar 2005). A community can be a group of people coming together in

physical, environmental, economic, relational, political or social ways (Kumar 2005). For

the purposes of this review, ‘community’ is defined in three ways: those who live in a

similar region; those who relate to each other as a community; and those who come

together in response to an issue such as a disaster. In relation to environmental and social

change, each of these types of community enacts similar processes, but only the first,

community defined by geography, is of a longer term nature.

Focusing on disasters, many researchers tend to identify the physical location where a

disaster took place along with its name as synonymous with a disaster community. The

underlying assumption is that a common set of disaster behaviours exist that supersede

differing types of disasters and local cultural differences. In other words, one expects a

common set of community level patterns of disaster behaviours. With specific reference to

communities impacted by a disaster, therefore Allen (2006) defines community as the
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‘‘population living within the territorial bounds of a town or village administrative unit,

which is considered to be exposed to a relatively high degree of environmental hazard

risk’’ (p. 84). However, others propose that disasters are also significant social constructs,

formed within a particular social context (Kirschenbaum 2004; Quarantelli 1998). From

this, it follows that any individual or family who has links through diverse social networks

to others involved in a disaster becomes part of the disaster community. This notion

accounts for observations which show that, in practice, disasters touch people who are not

directly or physically involved in the actual disaster (Perilla et al. 2002).

Geographic physical destruction remains important because the extent of physical

damage, by creating economic, environmental and human losses, also has an impact on the

social networks of interactions in such communities (Kirschenbaum 2004). A disaster

community therefore has a specific geographic disaster epicentre but is perceived and

experienced through a complex web of social networks. Importantly, these social networks

can affect collective community behaviour which might have an impact on community

resilience to disasters. Studies have suggested social networks impact on, among other

things, local governance (Beall 2001; Schafft and Brown 2000), health levels (Berkman

2000), child survival (Adams et al. 2002) and even happiness (Fowler and Christakis 2008).

6 Resilience

Many definitions have been proposed to capture resilience from a range of academic

perspectives: ecological science, social science, human-environment system and natural

disasters (e.g. Folke 2006; Norris et al. 2008a; Zhou et al. 2010). Zhou et al. (2010)

identified at least twenty-eight definitions of social resilience while Norris et al. (2008a)

cite twenty-one definitions. An additional confounding issue encountered in the literature is

that the terms community and social resilience are sometimes used interchangeably. An

understanding of the term’s meaning consistent with its original use requires a consider-

ation of the term’s history.

The field in which the term resilience was originally used is contested, with some saying

ecology (Batabyal 1998), others saying physics (Van der Leeuw and Leygonie 2000). The

term gained currency in ecology following the 1973 release of Holling’s Resilience and
Stability of Ecological Systems (Blaikie and Brookfield 1987; Adger 2000; Van der Leeuw and

Leygonie 2000; Stockholm Environmental Institute 2004) when it was used to describe the

ability of an ecosystem to absorb and adapt to change while maintaining its existing state of

functioning. In the late 1980s, the ecological concept of resilience was applied to under-

standing interactions between people and the environment (Janssen and Ostrom 2006;

Timmerman 1981). In that context, resilience was used to understand the complexity of

community-environment interactions and the complexity of change. However, the earliest

studies to use the term resilience are found in the disciplines of psychology and psychiatry in

the 1940s work of Norman Garmezy, Emmy Werner and Ruth Smith which was focused on

understanding the development of psychopathology in children ‘at risk’(Waller 2001; John-

son and Wielchelt 2004). These children were ‘at risk’ of psychopathological disorders due to

long-standing stressors such as parental mental illness, perinatal problems, inter-parental

conflict, poverty or a combination of the above (Werner 2000). These studies concluded that in

the face of stressors sustained over a period of time, resilience was achieved in children and

youths through interplay between adaptive behaviours and particular personality attributes.

Today resilience is cited across a number of fields, including emergency management.

Nelson et al. (2007) argue that resilience provides a useful framework to analyse adaptation
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processes to disaster and to identify appropriate policy responses in the face of increasing

climate change. To enhance resilience, it is necessary to have a good initial understanding

of what it is, its determinants (Klein et al. 1998) and how it can be measured, maintained

and improved (Klein et al. 2003).

Resilience has been generally defined in two broad ways: as a desired outcome(s) or as a

process leading to a desired outcome(s) (Kaplan 1999; Winkworth et al. 2009). It can be

investigated at diverse levels: for example, individual, community, organisation or eco-

system. Which level one chooses for investigation depends on the issue or question of

interest. Conceptually, the simplest level of investigation is individual resilience.

7 Individual resilience

Bonanno’s (2004) definition of resilience postulates that resilience is the ability of an

individual to maintain healthy psychological and physical well-being despite exposure to

adversity. However, there are limitations to this definition in that it does not include the

wider community aspects that appear to influence resilience (Masten and Obradovic 2008).

Therefore, resilience is better described as ‘‘the capacity for successful adaptation, positive

functioning or competence despite high-risk status, chronic stress, or following prolonged

or severe trauma’’ (Egeland et al. 1993: 517).

In accord with the above definition, Norris et al. (2008a) further propose 4 indicators of

resilience as a manifestation of an individual’s adaptation: (1) absence of psychopathology;

(2) healthy patterns of behaviour; (3) adequate role functioning at home, school, and/or

work; and (4) high quality of life (p. 133). Norris et al. (2008a) stress the quicker one

returns to pre-event functioning, the greater one’s resilience. Note here the term func-

tioning rather than state. Functioning does not imply return to status quo but rather healthy

functioning which may be different from pre-stressor functioning but is none the less

adaptive.

In consideration of temporal aspects, Bonanno (2004) differentiated between recovery

and resilience trajectories in relation to individual resilience. The former involves a period

of dysfunction lasting several months or more, followed by a gradual return to pre-event

functioning. Resilience, on the other hand, may involve transient disturbances, lasting as

long as several weeks, but generally involves a stable trajectory of healthy functioning.

Individual resilience is often regarded as a personality trait, such as ‘‘hardiness’’ (Kobasa

1982) or ‘‘sense of coherence’’ (Antonovsky 1987). As a personality trait, resilience

includes factors such as the will to live, perception of a situation as challenging, sense of

commitment and control, sense of meaning, self-efficacy and learned resourcefulness

(Antonovsky 1987; Kobasa 1982). In addition to personal traits, social relations, such as

social support, warmth and caring, have been empirically identified as crucial to the ability

to cope with stressors (Cicchetti and Garmezy 1993; Cowen et al. 1995). These findings are

somewhat similar to results found in studies that focus on resilient families (Walsh 1998).

Resilience within an individual is also believed to be a process rather than a steady state

(for example, Winkworth et al. 2009), with a person’s level of resilience potentially

varying over their lifetime (Hegney et al. 2007). Polk (1997) emphasises the psychological

growth which occurs as a result of living through adversity and which is available to the

individual when future stressors are encountered. Similarly, Aldwin (2007), whose work

originates from studies into stress, adaptation and coping, identifies the concept of resil-

ience as appearing to be more than stoicism or survival; it assumes post-stress growth. This

dynamic aspect of resilience, i.e., the interaction with the environment and the variation
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over the lifespan, has regularly been highlighted (Garmezy and Rutter 1983; Connor and

Davidson 2003) but rarely researched (Masten and Obradovic 2008). Gillespie et al. (2007)

conducted a concept analysis study of resilience which led them to argue that resilience is

the process of struggle against hardship that can be learned at any age. This presents the

notion of the concept as an acquired skill, one that Masten and Obradovic (2006) argue is

likely to be complex. For them, it is not a single trait or process, but a ‘‘complex family of

concepts’’ (p. 22). Masten and Obradovic (2008) further describe several adaptive patterns

to acute-onset disasters including resistance, positive transformation from various starting

levels of adaptive functioning and normal response and recovery. Independently, Gillespie

et al. (2007) postulated that the constructs of self-efficacy, hope and coping are defining

attributes of resilience. It is likely therefore that resilience is a dynamic process that

develops in individuals with the capacity to adapt and learn in response to a range of

stressors over a period of time, allowing them to regain and maintain healthy functioning.

In an historical review of the construct, Tusaie and Dyer (2004) concluded that factors

found to be influential in the development of resilience could be divided into intrapersonal

and environmental factors. Factors that were intrapersonal included cognitive factors

(intelligence, optimism, creativity, humour and a belief in one’s self) and competencies

(coping strategies, social skills, above average memory and educational abilities). Envi-

ronmental factors included perceived social support. The authors also emphasise the

importance of recognising the dynamic, interactive nature of resilience and the interplay

between an individual and their broader environment. An important thing to note is that such

an interplay is important for resilience as a trait and resilience as a process. Luthar and

Cicchetti (2000) emphasise that the challenge for resilience researchers is to identify the

underlying mechanisms or processes of resilience and to ensure that resilience-enhancing

interventions are soundly based on both theory and prior research findings. To do so, they

contend resilience researchers must first empirically identify protective factors from mul-
tiple levels of influence (community, family and individual) which might mitigate the

negative effects of adverse life circumstances. In such an endeavour, Bonanno and Mancini

(2008) reviewed the available evidence on factors that predict resilience to traumatic events

such as natural disasters and found they included a variety of person-centred variables (e.g.

temperament of the child, coping strategies), demographic variables (e.g. male gender, older

age, greater education) and socio-contextual factors (e.g. supportive relations, community

resources). Thus, the development of individual resilience is thought to be based on the

synergy between individuals and their environments and experiences.

Empirical evidence to support the above proposals is patchy. The measurement of an

individual’s resilience is rather difficult because of variations in the definitions used in

studies, variations in age groups and contexts studied and the preponderance of qualitative

studies examining resilience (Atkinson et al. 2009). However, the extensive literature on

resilience has identified a consistent set of findings about the elements that comprise

resilience (Masten and Obradovic 2006). Concept analysis of resilience research by Polk

(1997) isolated dispositional, relational, situational and philosophical factors significant for

resilience. These include good health, intelligence, easy-going temperament, sociability,

self-efficacy, confidence, optimism, hope, social support, problem-solving ability, an

internal locus of control, appraisal skills, flexibility in goal setting and the ability to

mobilise available resources. Combinations of these factors have been found to be

instrumental in promoting positive trajectories in children who have been abused or

neglected, in patients diagnosed with coronary artery disease and in populations exposed to

war, trauma or terrorism in relation to post-traumatic stress disorder (Atkinson et al. 2009).

For resilience to disasters, Norris and Stevens (2007) similarly endorse these ideas but with
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a caveat that economic resilience, in terms of physical capital, employment opportunities

and health services, is necessary to support individual’s resilience. Their contentions are

given credence by recent longitudinal evidence from research on Hurricane Katrina sur-

vivors. Children’s resilience was promoted by a number of environmental factors including

stable housing, family connectedness, economic stability, school, friends and safe neigh-

bourhoods (Kronenberg et al. 2010).

8 Community resilience to disasters

In contrast to individual resilience, community resilience is described differently in various

studies and defined more loosely (Kulig 2000). Moreover, there is limited empirical data

about community resilience. In general, the descriptions of community resilience take three

different forms: (a) resistance, which refers to the ability of a community to absorb per-

turbation (Geis 2000); (b) recovery, which focuses on the speed and ability to recover from

the stressors (Adger 2000; Breton 2001; Paton and Johnston 2001) and (c) creativity, which

addresses the ability of a social system to maintain a constant process of creating and

recreating, so that the community not only responds to adversity, but in doing so, reaches a

higher level of functioning (Kulig 1996; Kulig and Hanson 1996).

Adger (2000) defines social or community resilience as the ability of communities to

withstand external shocks to their social infrastructure. Social resilience like ‘individual

resilience’ must take into account the economic, institutional, social and ecological

dimensions of a community (Adger 2000). Community (social) resilience is clearly related

to population and its stability. As such, it is also linked to individual resilience. Population

movement can be evidence of instability, or the converse, depending on the type of

migration. In the face of significant external stress such as a natural disaster impact,

population displacement is often an indicator of the breakdown of community social

resilience and is influenced by economic, social and demographic factors (Adger 2000).

However, migration positively selects population characteristics (Lee 1966) such that loss

from a community of impact might be a gain to the destination location.

As a result of a wide ranging literature review about community resilience to disasters,

Norris et al. (2008b) assert that community resilience is also a process. Their investigations

excluded chronic environmental disasters such as drought, because the way such stressors

unfold over time is different enough to warrant boundaries of the potential applicability of

theory and research. They argue that community resilience understanding applies equally

well to most types of collective stressors and adversities because the data informing their

proposal were gathered from various types of stressors and fields of study. They also cite

evidence that disaster location (developed country, developing country) is a stronger

predictor of sample-level effects than either disaster type or sample type (child, adult,

rescue/recovery) (in Norris et al.’s (2002a, b) empirical review). They describe two

approaches evident in the literature of community resilience: (1) community resilience that

prevents disaster-related health or mental health problems of community members and (2)

community resilience as it applies to effective organisational behaviour and disaster

management. Norris et al. (2008a) concluded that community resilience involves a set of

adaptive capacities and is a strategy for promoting effective disaster readiness and

response, views endorsed earlier by Berkes (2007) and O’Brien et al. (2006). The key idea
is that community resilience then is promoted through adaptive capacity enacted by
individuals (San Juan Guillen 2011; Walsh 2007) who form various organisations that
become mobilised in response to a disaster (King 2007).
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These views are implicit in Colten et al. (2008) paper. In the wake of Hurricane Katrina,

Colten et al. (2008) uphold the definition of community resilience that the federal program

Community and Regional Resilience Initiative (CARRI) formulated: ‘‘a community or

region’s capability to prepare for, respond to and recover from significant multi disaster

threats with minimum damage to public safety and health, the economy and national

security’’ (p. 38). They emphasise that this goes beyond infrastructure to include an

individual’s capacity to respond and remain resilient, as Godschalk (2003) stresses:

‘‘Building a disaster resilient city goes beyond changing land use and physical facilities. It

must also build the capacity of the multiple involved communities to anticipate and

respond to disasters’’ (p. 140). Following the lessons learnt from Katrina, Colten et al.

(2008) describe resilient communities as those that have: integrated emergency institutions

and communications; formal disaster plans; trained emergency responders; a reserve of

personnel, material and financial resources; public education and information about risks

and potential disasters and long-term planning for recovery and vulnerability reduction.

One of the crucial elements of community resilience Colten et al. (2008) emphasise is a

built environment infrastructure that is capable of withstanding the assault of severe

weather disasters and the availability of enough safe neighbourhood refuge shelters in the

form of public buildings such as schools, community halls and public civic centres. Adding

another layer, Prosser and Peters (2010) argue that a disaster resilient community is ‘‘…one

that… is also aware of the responsibility of all levels of government’’ (p. 11).

Another conceptualisation of community resilience is proposed by Zhou et al. (2010).

They developed a spatial/temporal/attribute model for community resilience that draws on

geographic principles. They claim that using this model, local resiliency with regard to

disasters means that a locale is able to withstand a natural disaster without suffering

devastating losses, damage, diminished productivity, or quality of life and, importantly,

without much assistance from outside the community. They define disaster resilience as

‘‘the capacity of hazard-affected bodies (HABs) to resist loss during disaster and to

regenerate and reorganise after disaster in a specific area in a given period’’ (p. 28).

To assess whether community resilience definitions are accurate, ways of measuring

community resilience must be available. Community or social resilience can be assessed at

the macro, sociological level through proxy indicators, such as institutional change, eco-

nomic structure and demographic change. Economic growth, stability of livelihoods and

equitable distribution of income and assets within populations are all proxy measures of

community resilience. Because of interdependencies at the macroeconomic level, eco-

nomic resilience depends not only on the capacities of individual businesses but also on the

capacities of all the entities that depend on them and on which they depend thus involving

an ecological conceptualisation (Rose 2004). The temporal scale of recovery is also

important since disasters can have long-term economic ramifications which can lead to a

delayed economic recovery, as has been the case with New Orleans which did not fully

recover from the 1965 Hurricane Betsy and might not fully recover from Katrina (Hal-

legatte et al. 2011). Not only is the volume of economic resources important to economic

resilience but also their diversity. Dependency on a narrow range of natural resources can

increase variance in income across a community and decrease community resilience

(Adger 2000; Zhou et al. 2010). Extreme events, such as droughts, floods or infestations,

increase the risk of being dependent on particular resources and therefore decrease resil-

ience. In addition, economic resilience is critical for supporting individuals’ psychological

resilience because mental health issues related to disaster experiences require formal

ongoing support available where there are sufficient economic community resources

(Norris and Stevens 2007). Formal sector employment, recorded crime rates and
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demographic factors as well as mobility and migration can also be used to provide a sense

of social or community resilience (Adger 2000).

In considering the measurement of resilience, two matters emerge: (a) Recovery: how

well do people and entities recover fully from challenge (Masten 2001; Rutter 1987)?

People who are resilient display a greater capacity to quickly regain equilibrium physio-

logically, psychologically and socially following stressful events, thus also supporting

community resilience; (b) Sustainability: the capacity to continue forward in the face of

adversity (Bonanno 2004), which is a particularly important aspect of community resil-

ience especially in the face of climate change-induced natural disasters. To probe this

aspect of resilience, we need to know how well people sustain health and meaningful

positive engagement within a dynamic and challenging environment. Healthy communities

confer a capacity for resilience to their constituents. Others propose community resilience

is best assessed by applying ecological principles to the analysis of social systems in terms

of these two defining features of resilience: recovery and sustainability (Zautra et al. 2008;

Gunderson 2010).

There is a challenge in relating individual and community resilience because the

existing models are from either the psychological or sociological perspective, but

without an integration of the two. Bronfenbrenner’s theory offers a suitable lens through

which to measure resilience because it has the potential to link the micro-individual

level to the macro-social/ecological by permitting a modelling of influences on devel-

oping resilience.

9 Bronfenbrenner’s bioecological theory of development and resilience

Bronfenbrenner’s bioecological systems theory (1979, 1989, 2005) is useful for organising

factors that enhance individual resilience because each factor can be placed around an

individual according to the proximity of the factor in relation to the individual’s ecosystem.

Using this framework, we can evaluate effectiveness of within person characteristics, such

as adaptive coping, self-efficacy and optimism, as well as factors external to the person,

such as family support, neighbourhood networks, health provision, government financial

support and so on for promoting individual resilience.

Resilience, like development, is said to arise from processes of interaction across

multiple levels of functioning, e.g., from genes to neural systems to relationships to

individual-media interaction (Masten and Obradovic 2007, 2008). Further, a living system

must maintain its own functioning or equilibrium and also adapt to environmental con-

ditions. The individual is continually interacting with people, objects, information and

other aspects of the unfolding contexts in which the individual’s life is embedded.

Bronfenbrenner’s development model is based on the hypothesis that one’s well-being

is influenced by social context and the function and quality of relationships one has with

others such as family, neighbours and institutional systems (Bronfenbrenner 1979, 1989,

2005; Sun and Stewart 2007). Figure 1 shows a conceptual summary of the model, indi-

cating the different levels of influence, or proximal processes, Bronfenbrenner proposed

would impact upon an individual. The individual is thought to develop in a way that is

reflective of their interactions within their environment or social contexts (Bronfenbrenner

1979, 1989, 2005; Bronfenbrenner and Ceci 1994).

Bronfenbrenner structures an individual’s social context into five areas (Bronfenbrenner

1989):
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(a) Microsystem—where the individual participates directly.

(b) Mesosystem—where members from different microsystems interact with each other

independent of the central individual.

(c) Exosystem—entities and organisations that might be accessed by the individual or

their family.

(d) Macrosystem—the politics, views and customs that represent the cultural fabric of the

individuals’ society.

(e) Chronosystem—time as it relates to events in the individual’s environment.

The processes and experiences that the individual is exposed to either directly or

through proximal interactions with the various systems above are thought to interact with

their genetic predispositions to structure their perceptions and responses, their behaviours,

their adaptation, coping with stress and resilience (Bronfenbrenner and Ceci 1994).

In Bronfenbrenner’s model, the individual interacts directly with people, ideas and

things in his or her microsystem, which include family, peers and school systems.

Development is also subject to the next level, the mesosystem. This describes how the

different parts of an individual’s microsystem work together. This represents the inter-

connections or lack thereof, between the individual’s microsystems; connections between

home and work or school, for example, or between home and friends/peers.

The exosystem level includes the other people and places where an individual may not

interact with often but that still have a large effect on her, such as spouse’s workplaces,

extended family members, the neighbourhood, etc. For example, if an extended family

member gets laid off from work, this may have negative spillover effects.

Bronfenbrenner’s final level is the macrosystem. This is located furthest from the

individual and is the largest, most remote set of people and structures/organisations which

have a great influence over the person. The macrosystem includes things such as the

relative freedoms permitted by the national government, cultural values, the economy,

wars, etc. These things can also affect resilience either positively or negatively.

Macrosystem
Societal, Cultural, Political,

Welfare,   Economy

Individual

Exosystem

Community

based

services

Microsystem

family

neighbourhood workplace

Media

church

hospitals

C
h

ro
n

o
sy

st
em

Mesosystem

Fig. 1 Conceptual scheme of Bronfenbrenner’s systems and their interactions (Diagram constructed by
authors to illustrate Bronfenbrenner’s theory)

390 Nat Hazards (2012) 60:381–408

123



Macrosystem factors such as type of government, media, cultural biases and mores and

religions do have a functional presence in the expectations, values, hopes, training and

knowledge that individuals and local families in communities carry with them all the time,

particularly in their memories and know-how which can facilitate the process of resilience

(Masten and Obradovic 2007, 2008). It is at the macrosystem level that policy and planning

take place which affect individuals and communities.

An ecological understanding of human development and resilience requires an exam-

ination of the influence of community, subculture and culture on basic psychological and

interpersonal processes throughout the lifespan. The extent to which interpersonal and

psychological processes facilitate adaptive, positive development varies with relational,

familial, social and cultural contexts and includes bidirectional processes of influence

between contexts and the individual. For Bronfenbrenner (1979), the environment (e.g.

home, work, community, state, nation) where an individual is located is conceived of as ‘‘a

set of nested structures, each inside the next, like a set of Russian dolls’’ (p. 3). Others

concur with his proposal.

10 Bronfenbrenner’s bioecological theory for assessing resilience
to a natural disaster

In discussing emergency and disaster risk management planning for the promotion of
community resilience to disasters, Cottrell and King (2010) argue for a need to take into

consideration community factors that yield a picture of the community at micro, indi-

vidual-level characteristics of citizens such as psychological and demographic descriptors,

as well as macro and community level characteristics which might include economic,

infrastructure, environmental and social infrastructure indicators. They recognise that

support for resilience to disaster can be conferred from any level in a geographical com-

munity and therefore propose that data are gathered to plan for effective interventions and

post-event impact assessments. They invoke a model that parallels Bronfenbrenner’s

bioecological framework closely.

Keim (2008) concurs urging effective preparation for and response to the increasing

threat of natural disasters require integration of resilience factors across interdependent

systems and across scales. Because adaptation must occur at the community level, local

public health agencies are important organisations to build human resilience to natural

disasters (Keim 2008). Illustrating the importance of this Rodrı́guez and Aguirre (2006)

focused on how hospitals prepared for, responded to and coped with Hurricane Katrina,

USA. Katrina magnified the existing problems and deficiencies of the health system and

disrupted the external systems supplying hospitals with key services and resources needed

for the organisations to function, increased the number of patients that required medical

care and directly affected the physical plants of the hospitals, challenging their function-

ality. Recognising that an effective health care system is highly implicated in disaster

resilience at both individual and community levels, Rodrı́guez and Aguirre (2006) con-

cluded that planning, access to adequate resources, networking, effective communication

and coordination, and training and education of medical staff are essential for the devel-

opment of infrastructure that will be able to provide the critical services to populations

affected by future disasters. Bronfenbrenner’s chronosystem can also be used to assess and

model sustainability, an integral part of resilience in the form of economic adaptive

capacity (Hallegatte et al. 2011). The use of models like Bronfenbrenner’s is helpful for the

purpose of such planning (Masten and Obradovic 2007, 2008). Harney (2007) also argues
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for Bronfenbrenner’s framework, emphasising that it can highlight the interrelationships

between individuals and the contexts in which they reside, their communities and the

reciprocal interactive processes occurring between macro- and micro-level contexts.

Mesosystem effects manifest in within-level social networks, and important for forging

resilience (Moore and Westley 2011) can also be assessed and modelled. In sum, it is very

probable that community resilience and individual resilience are interdependent and

mutually supportive and thus best examined using a theoretical model such as

Bronfenbrenner’s.

11 Measuring resilience: theoretical considerations and the interconnectedness
of individual and community resilience

Bronfenbrenner’s model can be used to measure the influences of discrete entities/orga-

nizations/policies upon either individual or community resilience because it can organise

their effects into direct or indirect influences by virtue of their position within the model’s

spatiotemporal ordering. In this way, the question of resilience of what and to what

(Carpenter et al. 2001) can be addressed, and the effects of culture, both historical and

contemporary, (Clauss-Ehlers 2008; Clauss-Ehlers and Lopez-Levi 2002) can be modelled

and quantified.

Scalar and temporal issues have permeated resilience research (Cutter et al. 2008; Hal-

legatte et al. 2011; Nelson et al. 2007). Questions of how to translate models and data

between scales and how to characterise the relationships of different components and

domains across time and space are critical to the ability to develop assessment tools and to

model and quantify change and impacts. For example, at the individual level, issues of

livelihood come into play, yet at the regional scale, the Gross Domestic Product (GDP) is

often used as an indicator of resilience (Pelling 2003). Sudden disasters, hurricanes/cyclones,

require an immediate response and time for modification in behaviours and practices in the

preparedness (pre-event) or post-event (mitigation) phases. Indicators of resilience to such

rapid onset events could be community evacuation plans, clear and trusted communication

systems, or mandated mitigation such as storm shutters. Disasters that manifest over time,

such as climate change, sea level rise, drought and famine, paired with less definitive spatial

patterns, sometimes also referred to as ‘‘pressures’’ (Cutter et al. 2008), lead to resilience

indicators based on adaptive capacity concepts. This is because slow onset events allow an

individual or community the opportunity to modify practices to reduce the impact of a

disaster as the disaster develops. Indicators of resilience to climate change threat might

include, for example, conversion to drought-resistant crop species, water conservation and so

on. Nelson et al. (2007) maintain adaptive capacity is specific to ‘‘(a) the length and fre-

quency of perturbations, (b) the spatial scale at which perturbations occur, and (c) the

organisational scale of focus. Therefore, the scale at which adaptive capacity is analysed has

implications for evaluating resilience’’ (p. 406). The type of resilience we want to assess

necessitates a particular scale of measure. For example, Nelson et al. (2007) cite that com-

munity adaptation to drought in northeast Brazil entailed livelihood diversification and

agricultural risk management practices by individuals and action on a community scale by

putting into place irrigation scheme projects by government groups.

Such considerations present the issue of what methods are best suited for the assessment

of resilience. Flint and Luloff (2005) suggest a mixed methods approach to investigating

resilience and the adaptive capacity that supports it. Powell (1999) and Klein et al. (2003)

view qualitative methods in a favourable light since fine-grained data are needed to identify
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issues of importance. Powell (1999) and AHPRC (1999) suggest that qualitative methods

at the local level are what will develop more relevant understandings of change in a given

context. Change is better understood and communicated when it is quantified, necessitating

the use of indicators to measure resilience.

Suitable indicators can be selected from information about the population (in the case of

socio-economic indicators), developed from either primary (e.g. questionnaires) or sec-

ondary (e.g. census) data sources. Since indicators are derived from societal characteristics,

because they describe an idea, construct, theory or model about an aspect of society, the

use of indicators must stem from qualitative data and a sound theoretical model or con-

struct that is to be examined (King 2001; King and MacGregor 2000; Zautra et al. 2008). In

addition, a clear understanding of whether an indicator is causal or associative is needed,

particularly when assessing the predictive potential of theoretical models like Bronfen-

brenner’s. Key to these matters is temporal issues related to the nature of indicator and

sampling techniques. Longitudinal data are always preferable to cross-sectional data for the

purpose of prediction and direction of causality. A more thorough depiction of community

resilience therefore requires a mix of strategies (Cottrell and King 2010) and also a sound

theoretical model (Zautra et al. 2008). These considerations point to the salience of

Bronfenbrenner’s model for measuring resilience at both individual and community levels.

Several researchers have attempted to measure resilience. Cutter et al. (2008) used a

theoretical model (DROP: disaster resilience of place) to select indicators to measure

community resilience. These indicators were based on different types of resilience thought

to contribute to overall community resilience and required different forms of measurement.

The types of resilience that Cutter et al. (2008) proposed that would act in concert to

produce a resilient community of place were: ecological (e.g. biodiversity, governance and

management plans; social (e.g. communications, risk awareness, and preparedness, disaster

plans, the purchase of insurance—some of these depend on the demographics of the

community); economic (e.g. measures of property loss and the effects of business dis-

ruption post-event); organisational, including institutions and organisations (e.g. assess-

ments of the physical properties of the organisations such as number of members,

communications technology, number of emergency assets such as vehicles, hospital beds,

and measures of organisational response to disasters such as leadership); infrastructure

(e.g. physical systems themselves such as the number of pipelines, exit/delivery road

miles); and community competence (e.g. local understanding of risk, counselling services,

mental health, quality of life and emotional health). Glavovic et al. (2010) endorse these,

adding that governments need to mainstream climate change adaptation, suggesting an

additional level of measurement.

Following a rationale previously highlighted (e.g. Bruneau et al. 2003); Cutter et al.

(2010) selected a set of indicators to measuring baseline levels of community resilience.

These indicators previously identified as supporting community resilience, are based on

social, economic, institutional, infrastructural, ecological and community elements. Their

rationale stems from the sound notion that by establishing baseline conditions, it is easier

to monitor changes in resilience over time in particular places and to compare one place to

another. Their selection of variables was based on empirical justification of the variable’s

relevance to resilience in the US, and on the availability of consistent quality data from

national data sources, but this approach is also relevant to disaster-struck areas in less

developed countries which lack relevant and up to date pre-disaster information to help to

quickly assess the type and extent of damage, especially in populated places.

It is important to note that Cutter et al’s (2010) assessment framework while compre-

hensive did not include ecological measures which underpin sustainable agricultural
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practices and livelihoods (Zhou et al. 2010) that have flow on effects to the whole com-

munity or perceptions of quality of life known to influence individual resilience (Zautra

and Bachrach 2000). It could be argued that the impact of ecological variables upon the

local economy is indirectly accounted for in their model through their assessment of

economic resilience by the measure: single sector employment dependence. The gap in

quality of life perception measures, however, is problematic because it is conceivable that

there are cases of wealthy, highly organised and disaster protected communities some of

whose residents nonetheless suffer mental health consequences from the impact of a

disaster such as a cyclone, or other sudden or gradual impact event. All the variables Cutter

et al. (2010) use are macro-level measures, based on community scale measures. As such,

they do not give any indication of individual resilience within a community, a factor

critical for community preparedness and recovery post-disaster, ultimately supporting

community resilience. Most agree (e.g. Nelson et al. 2007; Stewart et al. 2009; Zhou et al.

2010) that resilient communities integrate the adaptive capabilities of relevant stakeholders

to manage the impacts of a disaster to create a positive trajectory of functioning and

adaptation. Relevant stakeholders are private and public organisations and infrastructure

and their management which might operate at local, state and federal levels (Berkes 2007).

It follows that if the nodes of action, the individuals, are not resilient themselves, then

processes leading to resilience will be slower, if not stalled. Conversely, Norris et al.

(2008a) argue ‘‘a collection of resilient individuals does not guarantee a resilient com-

munity’’ (p. 128).

These conceptualisations fit in well with Adger’s (2000) notions of community

resilience. Further, since Norris et al. (2008a) sum the basis of a resilient community as

being ‘‘manifest in population wellness, defined as high and non-disparate levels of

mental and behavioural health, functioning, and quality of life’’ (p. 3) characteristics

aggregated at population level from individual resilience. Thus, if individual community

members do not contribute to community competence via resilient functioning at indi-

vidual and family level, then infrastructure, social, economic, institutional and even

ecological dimensions of community will be less able to buffer disasters and stressors.

On the other hand, it is important to augment the social resilience of communities with

economic resilience because the economic systems will provide the resources to adapt

and act in ways that remedy the impact of the disaster (Pfefferbaum et al. 2005). The key

message here is that economic community resilience and resources can help support

individuals’ resilience (mental health, quality of life perceptions and collective self-

efficacy) but individual resilience alone is not sufficient to promote community resilience

if the infrastructures, governance and economic underpinning of communities are not

present.

12 Issues arising from attempts to measure individual and community resilience

The indicators and scale used to measure community resilience need to be carefully

considered to avoid contradictory results. For example, researchers constructed inventories

to examine individual’s perceptions of their own health and well-being (Andrews and

Withey 1976; Campbell and Converse 1972). In these efforts, individuals were asked to

rate their well-being and life satisfaction. Interestingly, this work exposed distinct differ-

ences between perceptions of quality of life as defined by the subject in contrast to those

defined by social indicators. The disconnect between the two sets of findings suggests the
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need to incorporate ways of estimating both the social and psychological well-being of

individuals with community indicators.

The effective measurement of community resilience requires the assessment of social

networks. The ability of a geographical community to survive a disaster depends on the

size of social networks in its neighbourhoods and on the interconnection between the social

networks (Wallace and Wallace 2008). Without other forms of social control, for example,

even the highest level of policing would not be able to keep violent crime rates low. Even

very high levels of public health activity would be unable to keep diseases in check without

the support of the social fabric of neighbourhoods. Most importantly, social networks play

key roles in disasters to pick up the pieces and save families and the community. The

neighbourhood forms a critical level of organisation between the individual or family level

and the municipality and metropolitan region (Wallace and Wallace 2008).

To illustrate this, Zautra et al. (2008) compiled a list of attributes and processes nec-

essary for resilient communities of geographic location derived from a range of research

studies. They describe resilient communities as having: neighbours that trust one another

and interact on a regular basis, residents who own their houses, remain in the area for a

length of time, have a sense of community and cohesion and work together for the common

good with involvement in community events and affairs and place which also have formal

and informal civic spaces for gathering.

When assessing community resilience, therefore there is a need to include indicators at

diverse scales of measurement, perhaps by triangulating community level indicators from

the perspective of stakeholders with those emanating from the perspective of individual

citizens. A research design based on Bronfenbrenner’s model is therefore useful.

13 Indicators

The search for suitable indicators needs to be confined to those pertaining to disaster

resilience of a community. Several types of resilience are distinguished in the literature

requiring different forms of measurement and temporal scales, depending on whether they

pertain to ecological, social, economic, infrastructure or institutional resilience and com-

munity competence (Cutter et al. 2008).

‘‘The conditions defining resilience are dynamic and ultimately change with dif-

ferences in spatial, social, and temporal scales. A community may be deemed

resilient to environmental disasters at one time scale (e.g. short-term phenomena

such as severe weather) due to mitigation measures that have been adopted but not

another (e.g. long term such as climate change).’’ (Cutter et al. 2008: 603)

The selection of indicators will depend on the scale chosen for measurement, individual

or community. Indicators should also include cultural, demographic, psychological as well

as socio-contextual factors. Given that individual and community resilience appear to be

interconnected, a theoretical model like Bronfenbrenner’s capable of incorporating anal-

yses of individual and community indicators is preferable.

14 Use of Bronfenbrenner’s theoretical model to assess disaster resilience

A number of researchers have cited support for using Bronfenbrenner’s theoretical lens in

the study of resilience. Kiter Edwards (1998) argued for the use of Bronfenbrenner’s theory
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in examining psychological resilience to disaster because family processes and charac-

teristics as well as particular features of the disaster event can be incorporated into the

model and their impact assessed. Measures like suddenness of impact, duration of the

event, degree of climatic discomfort or evacuation shelter conditions, perception of future

risk of the disaster and the like can be incorporated into the assessment of resilience via

this model.

Masten and Obradovic (2007, 2008), Sun and Stewart (2007), Mowbray et al. (2007),

Bürgin and Steck (2008) and Swick and Williams (2006) emphasise the linkages between

the individual and family to the larger social environment of neighbourhood entities such

as the school and the neighbourhood social network and how they influence individual

resilience and family function. Tummala-Narra (2007) stresses that for many ethnic

minorities, notions of resilience shaped largely by middle class European and North

American values may not capture positive adaptation to adverse and traumatic experience

that is culturally recognised and understood. Therefore, to study responses to trauma of

those from different ethnic groups, Bronfenbrenner’s model offers a more complete

framework of interpretation. This is an important point in the endeavour to understand

resilience.

In describing psychological trauma, trauma recovery and resilience, Harvey (1996,

2007) stressed the relevance of the ecological tenets of community psychology to the study

and promotion of resilience emphasising the interdependence of person and context. Bates

and Pelanda (1994) argued for ecological models in the interdisciplinary study of disasters

and mental health because they acknowledge the interplay of forces that influence indi-

vidual stress and coping, human behaviour being an integrated negotiated response to

individuals, families, organisations and institutions that exist within a constantly changing

physical environment (Kiter Edwards 1998; Waller 2001). In disaster situations, for

example, disaster victims may have to negotiate harsh weather conditions (extreme

exposure to heat or cold), health hazards (toxins, disease, wounds) and crowded or

otherwise inadequate living conditions. More detrimental effects on well-being, even

fatalities, may occur for events that have no warning phase because people do not have

time to prepare for the impact, as in the recent flash flooding that occurred in Toowoomba,

Queensland, Australia.

Berger (2005) used Bronfenbrenner’s framework to develop an application to build

community resilience and reduce trauma in disaster-affected individuals. Berger (2005)

concluded that adopting a multi-systemic approach was effective, not only in dealing with

individuals and families, but also in changing the mood and functioning of the community.

Ager et al. (2010), Kumpfer and Summerhays (2006), Landau (2007), Mertensmeyer and

Fine (2000) and Ungar (2010) cite similar theoretical frameworks for assessing, initiating

and sustaining change in traumatised individuals and families.

At a different level, Stewart et al. (2009) discuss the interrelationships between public

and private organisations to support community resilience and described a model of

interaction that parallels Bronfenbrenner’s framework. Community resilience is embedded

within its economic and social systems. While each citizen, private sector firm and public

sector entity is challenged individually to be resilient, their efforts need to be coordinated

to function and adapt to the consequences of disasters. For a response to a disaster to be

adequate for community recovery and resilience, urgent decision-making needs to bring

public and private sectors together to collaborate at the local, state and federal levels. As

such, this invokes the role played by politics (a macrosystem issue) as well as the roles

played by exosystem and mesosystem organisations to promote the resilience process. The

response to disasters begins at the local level and must become a local/state level event
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before garnering the resources of the federal government. Stewart et al. (2009) describe

how private–public interaction can vary relative to government levels. First, federal

agencies should typically interact with industry associations or large firms which have a

national presence. Second, state-level agencies should interact with industry associations

that are important to the state’s economy and firms which have the capacity to respond to

regional level disasters. Third, local-level governments should interact with local and/or

regional companies to build resilience within supply chains that have a vested interest in

the local community. Problems might arise if these interactions are not taking place.

15 An example of how Bronfenbrenner’s theory can be used to measure
community resilience to a natural disaster

A hypothetical application of Bronfenbrenner’s theory to assess community resilience is

shown in Table 1. This application uses empirically derived indicators/themes from prior

studies about community resilience (e.g. Cutter et al. 2008, 2010; Murphy 2007) and is not

specific to a context or disaster type. However, in a real setting, context-specific indicators

would be applied.

Community resilience can be assessed using the model via a two-step, longitudinal

research design. It is assumed and desirable that baseline levels of community indicators

would be available, as suggested by Cutter et al. (2010). Step 1, a macro-sociological

perspective would involve population-scale, cross-sectional measures obtained over a

period of time, using Bronfenbrenner’s chronosystem to quantify changes in community

resilience levels within and across the various ecosystems described by the theory. Step 2,

a quality of life, psychological perspective on an individual scale, would involve ran-

domised sampling of community members. This would assess their levels of preparedness,

risk perceptions, knowledge, self-efficacy, coping mechanisms, resilience and their use and

evaluation of microsystem, mesosystem, exosystem and macrosystem support, organisa-

tions and functionality in relation to pre- and post-disaster times. This could provide

additional measures for the purpose of triangulating community resilience levels and

identifying the most effective and efficient interventions for the support of individual

resilience. Community and individual resilience could thus be more effectively connected

and assessed.

To illustrate an application of the model, Table 2 has incorporated many of the principal

population and community characteristics and issues of resilience that emerged from

qualitative research carried out in Beechworth, Victoria, and Innisfail and Ingham in north

Queensland following discrete disaster events. Inevitably, the table has to simplify a

diverse and complex range of issues, but it provides an extremely useful summary of quite

different events and communities that enable identification of themes of resilience. In the

case of Beechworth, the events have been compressed, although the experience of the 2003

bushfires was different to that of the much greater 2009 disaster. Similarly with Ingham,

there have been a number of floods in successive years. The chronosystem has also been

simplified in this table into just the response and recovery periods, when in fact there is a

preparedness period that precedes the event, and several stages in the recovery phase,

although all of these vary considerably in time and level of impact for different individuals,

families and sectors of the community. These issues of complexity, and the identification

of them in the community research process, form part of our understanding of resilience

and can be subdivided as categories within each of the sectors of the model.
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A number of characteristics of households and communities cross over the boundaries

of system sectors, because they exist as separate entities in each one. For example, many

household economies depended upon a business, such as a trade, a farm or a shop The

disaster affected the household directly through the impact on that business (many

households in all communities that depended on a business were without income after the

disaster, apart from losses to capital equipment and goods, while public servants, for

example, continued to receive salaries and in many instances had an increased workload)

and affected the community directly through the loss or closure of local businesses. Thus in

Table 2, characteristics have been allocated to model sectors according to the context in

which they were identified.

There is also limited indication in Table 2 on the extent to which the issue strengthened

or weakened resilience. This has been done simply to keep the table as a summary. The

research indicated clearly which direction each issue or characteristic influenced resilience;

for example, tourists are identified as a group that was poorly prepared for the disaster and

newcomers, a group who were both unprepared and less capable of recovering in the

contexts where they experienced a disaster.

The resilience indicators that have been identified from the qualitative research in these

communities and the disasters that affected them complement the literature on resilience

discussed above. Bronfenbrenner’s model provides a useful tool to disaggregate and to

structure a wealth of resilience indicators and issues identified by community members. In

the subsequent component of this ongoing research, the issues and characteristics, within

the construct of the model, are used to quantify resilience through the use of household

surveys that build on those areas that have already been identified and summarised as an

illustration in Table 2.

16 Conclusion

Climate change is predicted to influence the severity of natural disasters. Governments and

emergency managers are seeking ways to enhance individual and community resilience to

such events. Perspectives on resilience include the ability to respond positively to stress or

change. Disasters are inherently cross-scale in their impact, disrupting functioning across

multiple levels of the interdependent socio-cultural systems where human lives are

embedded. Most studies indicate that individual resilience is partly a trait and partly

dynamic process and is promoted by two groups of generic factors:

1. personal attributes such as social competence, problem solving, autonomy, self-

efficacy and sense of future and purpose and

2. contextual, environmental influences such as peers, family, work, school and local

community

Research linking individual to community resilience is very scarce worldwide and non-

existent in Australia, especially in relation to predicted climate change disasters. Some

studies have examined how individual-level perceptions of community resilience (Pooley

et al. 2010), sense of community (Paton 2008) or collective efficacy (Benight 2004)

correlate with individual-level resilience, but no study appears to have examined how

independently assessed community resources influence the post-disaster resilience of

community or individuals and their interdependence. For example, how does the degree

of pre-disaster economic diversity of a community affect the resilience of different groups

of individuals post-disaster? This is problematic because developmental science and

402 Nat Hazards (2012) 60:381–408
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ecological science perspectives intersect to explain resilience at both individual and

community levels (e.g. Cutter et al. 2008; Evans 2011; Masten and Obradovic 2007).

Moreover, some studies have identified that an individual’s resilience might in fact be a

barrier to the development of community level resilience (Li 2009; Sapountzaki 2007).

This affects community recovery because of the interdependence of social and economic

networks influencing community resilience to disasters (Stewart et al. 2009). Flint and

Luloff (2005) have stressed that research must focus on the recovery period post-disaster

where there is currently an empirical gap, to understand the interdependence of individual

and community resilience and because the response phase may or may not support the

community’s long-term recovery and resilience.

Bronfenbrenner’s bioecological theory (1979, 1989, 2005) provides a suitable

framework of analysis to explore resilience at individual and community level because

resilience has repeatedly been found to rest on relationships between social and com-

munity infrastructure factors (Luthar 2006; Walker and Salt 2006). The use of this

framework enables the measure of influences of microsystem, mesosystem, exosystem

and macrosytem factors upon an individual’s resilience, irrespective of whether it is seen

as a trait or as a process. An indication of community resilience can also be obtained

through the interconnections of factors across systems, and over time. Results can be

used for strategic interventions and policies because the model can indicate where they

will have maximum effect to build resilience to future disasters. Further, such a model

can be used to evaluate interventions over time in longitudinal studies as well as

interventions in diverse types of community, for example, metropolitan areas. An

advantage of Bronfenbrenner’s theory is it allows influences across, between and within

systems to be estimated. In addition such an assessment of community factors upon

individual resilience can provide a proxy measure of the strength of those factors in a

community. Conversely, Bronfenbrenner’s model can be used to organise and measure

links between community organisations and institutions and between a community and

the larger exosystem/macrosystem to assess economic, material and infrastructure

dependences which can determine the community’s resilience.

In most published studies of community resilience to disaster, the research design has

taken either a sociological, macro perspective or a psychological, micro perspective.

Rarely, have the two been used at the same time to triangulate findings. Given the inter-

connectedness of individual and community resilience, this leaves many questions unan-

swered. Unresolved issues include: how levels of preparedness affect the response and

recovery phases of individuals and communities and subsequently community resilience;

how the resilience of vulnerable groups, including the infirm, the elderly, the young, the

indigent can be increased; how, when and if, government responses and interventions are

necessary to build long-term resilience to climate change-induced disasters; how do dif-

ferent disaster types affect community resilience and what interventions are necessary at

individual and community level to support post-disaster functioning and resilience and who

decides what should be made resilient to what, for whom resilience is managed, and to

what purpose? (Lebel et al. 2006).

Overall then, in assessing community resilience to disaster, we need a multi-method,

multi-scale longitudinal approach, that includes baseline pre-disaster, community data.

Besides qualitative data, we need indicators from several levels within and beyond a

community, including individuals’ ratings, and a model such as Bronfenbrenner’s to col-

late, triangulate and interpret findings and gauge the relative strength of relationships

within data in order to apply suitable interventions.
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