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ABSTRACT 
 

The Australian Natural Disaster Resilience Index (ANDRI) is Australia’s first national-scale 

standardised snapshot of disaster resilience.  Because of its national extent, the ANDRI 

takes a top-down approach using indicators derived from secondary data.  The 

ANDRI has a hierarchical design based on coping and adaptive capacities 

representing the potential for disaster resilience in Australian communities.  Coping 

capacity is the means by which people or organizations use available resources, skills 

and opportunities to face adverse consequences that could lead to a disaster.  

Adaptive capacity is the arrangements and processes that enable adjustment 

through learning, adaptation and transformation.  Coping capacity is divided into 

themes of social character, economic capital, infrastructure and planning, 

emergency services, community capital and information and engagement.  

Adaptive capacity is divided into themes of governance, policy and leadership and 

social and community engagement.  Indicators are collected to determine the status 

of each theme.  This paper will present a preliminary assessment of the state of disaster 

resilience in Australia, and the spatial distribution of disaster resilience across Australia.  

We then outline the framing of the assessment outcomes as areas of strength and 

opportunities for enhancing the capacities for disaster resilience in Australian 

communities.  The utilisation of the ANDRI into emergency management agency 

programs and tools will also be discussed. 
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INTRODUCTION 
The focus in managing natural disasters in Australia and internationally has, in recent 

years, moved from risk and vulnerability towards resilience, which includes an 

emphasis on shared responsibility. This shift towards disaster resilience recognises the 

uncertainties inherent in natural hazards.  These uncertainties range from the 

unpredictability of natural hazard location and impact, to the changing patterns of 

hazards resulting from climate change, to the demographic, economic and 

institutional patterns in society.  Understanding how to improve disaster resilience will 

help communities, governments and organisations to develop the capacities needed 

for living with natural hazards. 

There are many ways to operationalise resilience into policy and programs. Part of 

operationalising disaster resilience in Australia involves assessing the current state of 

disaster resilience.  Researchers from the Bushfire and Natural Hazards CRC have 

teamed with emergency service agencies around Australia to develop an index of 

disaster resilience that is designed to help meet the challenges of Australia's 

increasingly uncertain hazard future. For the first time, this index will assess and report 

the state of disaster resilience on a large scale – Australia-wide.  The index will use a 

nationally standardised measure that will make it easy for end-users to identify areas 

of strength and areas needing improvement, to plan future actions, policies and 

programs and provide a baseline from which to measure progress in disaster 

resilience.  The index of disaster resilience has potential inputs into macro-level policy, 

strategic planning, community planning and community engagement at national, 

state and local levels. 

This paper outlines the structure of the Australian Natural Disaster Resilience Index. 
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BACKGROUND 
Academic research on disaster resilience is diverse and active, and resilience is 

increasingly the foundation of public policies and programs in natural hazard and 

disaster management (Parsons et al., 2016).  There are many definitions of disaster 

resilience but they are consistent in three aspects.  These are the capacities to: 

• absorb or accommodate the effects of an external disturbance or stressor 

event 

• recover and return to a functioning state or to persist following an event 

• learn, adapt or transform. 

For the Australian Natural Disaster Resilience Index, disaster resilience is defined as the 

capacities of communities to prepare for, absorb and recover from natural hazard 

events; and to learn, adapt and transform towards resilience (Parsons et al., 2016).  

Importantly, this definition does not highlight the actual realisation of resilience but the 

capacities for resilience. 

DESIGN OF THE INDEX 

Coping and adaptive capacities 
The Australian Natural Disaster Resilience Index assesses resilience based on two sets 

of capacities – coping capacity and adaptive capacity (Figure 1). 

Coping capacity enables people or organizations to use available resources and 

abilities to face adverse consequences that could lead to a disaster (sensu UNISDR, 

2009).  In a practical sense, coping capacity relates to the factors influencing the 

ability of a community to prepare for, absorb and recover from a natural hazard 

event. 

Adaptive capacity is the ability of a system to modify or change its characteristics or 

behaviour to cope with actual or anticipated stresses (Folke et al., 2002).  Adaptive 

capacity entails the existence of institutions and networks that learn and store 

knowledge and experience, create flexibility in problem solving and balance power 

among interest groups (Folke et al., 2002).  In a practical sense, adaptive capacity 

relates to the factors that enable adjustment of responses and behaviours through 

learning, adaptation and transformation. 

Together, these coping and adaptive capacities form the core of our assessment of 

resilience to natural hazards.  Coping capacity and adaptive capacity help to answer 

the question ‘How able is a community to prepare for, respond to and recover from 

a natural hazard event and return to a satisfactorily functioning state in a timely 

manner, and to strategically learn and adapt to improve its resilience to future natural 

hazard events?’ 

Indicator themes 
Themes divide coping capacity and adaptive capacity into its sub-components 

(Figure 1).  Themes are the factors – related to coping capacity or adaptive capacity 

– that contribute to community resilience to natural hazards (Table 1).  Themes have 

a basis in the literature: some with empirical evidence of the relationship between the 

theme and resilience, and others that conceptualize this relationship but with little 

empirical testing (Parsons et al., 2016). 



THE AUSTRALIAN NATURAL DISASTER RESILIENCE INDEX | REPORT NO. 290.2017 
 
 
 

 
 

5 

 

Figure 1.  Hierarchichal structure of the Australian Natural Disaster Resilience Index. 

 

Indicators 
Indicators provide the data for a theme – together the indicators measure the status 

of the theme.  Selecting indicators is both an art and a science.  Many indicators have 

a basis in the literature and have demonstrated relationships with aspects of natural 

hazards or disasters.  For example, there is a documented relationship between 

income, housing type and gender and the ability to prepare for and respond to 

natural hazard events (Morrow, 1999).  The indicators used to measure the status of 

the theme can be selected using a set of criteria that increase confidence in the 

associations between an indicator and disaster resilience (Winderl, 2014). 

We have collected 89 indicators across the eight themes.  Each indicator has data 

available in each State and Territory and represents the relationships to disaster 

resilience outlined in Table 1.  For brevity in Figure 1, indicators have been grouped 

into dimensions.  However, there may be several indicators associated with one 

dimension.  For example, employment is comprised of three indicators: % of the labour 

force unemployed; % not in the labour force; and % managers and professionals. 
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Table 1.  Explanation of themes within the Australian Natural Disaster Resilience Index.  The right hand column 
overviews the relationship between the theme and natural hazard resilience, although a review process will 
further explore these relationships as part of the project 

Theme Description Influence on natural hazard resilience 

Social character • The social characteristics of the 
community. 

• Represents the social and 
demographic factors that influence 
the ability to prepare for and recover 
from a natural hazard event. 

• Gender, age, disability, health, household 
size and structure, language, literacy, 
education and employment influence 
abilities to build disaster resilience 
(Morrow, 1999; Thomas et al., 2013). 

Economic capital • The economic characteristics of the 
community. 

• Represents the economic factors that 
influence the ability to prepare for 
and recover from a natural hazard 
event. 

• Access to economic capital may be a 
barrier to resilience building activities (Bird 
et al., 2013). 

• Losses from natural hazards may increase 
with greater wealth, but increased 
potential for loss can also be a motivation 
for mitigation. 

• Economic capital often supports healthy 
social capital (Thomas et al., 2013). 

Infrastructure and 
planning 

• The presence of legislation, plans, 
structures or codes to protect 
infrastructure. 

• Represents preparation for natural 
hazard events using strategies of 
mitigation or planning or risk 
management. 

• Considered siting and planning of 
infrastructure is an important element of 
hazard mitigation.  Multiple levels of 
government are involved in the planning 
process (King, 2008; Crompton et al., 
2010). 

• Planners can be agents of change in 
building disaster resilience (Smith, 2009). 

Emergency services • The presence, capability and 
resourcing of emergency services, 
warning systems and disaster 
response plans. 

• Represents the potential to respond 
to a natural hazard event. 

• Emergency response capabilities and 
systems support resilience through the 
entire PPRR cycle. 

Community capital • The cohesion and connectedness of 
the community. 

• Represents the features of a 
community that facilitate 
coordination and cooperation for 
mutual benefit. 

• Social networks assist community recovery 
following disaster (Akama et al., 2014). 

• High levels of social capital can enhance 
solutions to collective action problems that 
arise following natural disasters (Aldrich, 
2012). 

Information and 
engagement 

• Availability and accessibility of natural 
hazard information, engagement of 
the community with natural hazards 
and public-private or other 
partnerships to encourage risk 
awareness. 

• Represents the relationship between 
communities and information and the 
uptake of information about risks and 
the knowledge required for 
preparation and self-reliance. 

• Emergency management community 
engagement is made up of different 
approaches including information, 
participation, consultation, collaboration 
and empowerment (EMA, 2013). 

• Community engagement is a vehicle of 
public participation in decision making 
about natural hazards (Handmer and 
Dovers, 2013). 
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Table 1. (cont.) 
 
Theme Description Influence on natural hazard resilience 

Governance, policy and 
leadership 

• The capacity within government 
agencies to adaptively learn, review and 
adjust policies and procedures, or to 
transform organizational practices. 

• Represents the flexibility within 
organizations to learn from experience 
and adjust accordingly. 

• Effective response to natural hazard 
events can be facilitated by long term 
design efforts in public leadership (Boin, 
2010). 

• Transformative adaptation requires 
altering fundamental value systems, 
regulatory or bureaucratic regimes 
associated with natural hazard 
management (O’Neill and Handmer, 
2012). 

• Collaborative learning facilitates 
innovation and opportunity for feedback 
and iterative management (Berkes, 2007; 
Goldstein, 2012). 

Community capital and 
social character 

• The cohesion and connectedness of the 
community and the social and 
demographic character of a community. 

• Represents the resources and support 
available within communities for 
engagement, learning and adaptation 
and the factors influencing the uptake 
of adaptation information and 
strategies. 

• High levels of social capital can enhance 
solutions to collective action problems 
that arise following natural disasters 
(Aldrich, 2012). 

• Cooperation and trust are essential to 
building disaster resilience and arise 
partly through social mechanisms 
including social capital (Folke et al., 2002; 
Kaufman, 2012). 

 

INDEX COMPUTATION AND ANALYSIS 
Index calculation is the process of bringing together the indicators to form an index.  

Methodological issues in the construction of composite indices have been extensively 

discussed and/or analysed in a number of different disciplines, including sustainability, 

environmental condition, climate change and international development.  The history 

of composite index development shows that the representation of a complex system 

with a single number has an irresistible allure.  The addition or averaging of rescaled 

indicators has had an intuitive appeal that has made it the most widespread of 

aggregation methods.  However, as composite index construction has received 

increasing scrutiny, and an increasing number of fields have found applications for 

composite indices, their shortcomings are becoming better understood.  Chief 

among these are the issues of indicator rescaling and compensability.  These 

problems have driven the search for non- or partially compensatory aggregation 

methodologies where weights can validly be interpreted as measures of importance. 

The Australian Natural Disaster Resilience Index will consider and apply best practice 

composite index methods in the component areas of computation: functional form, 

construct validity and content validity; populations, samples and outliers; 

transformations of indicators; indicator reversals; correlation between indicators; and, 

weighting and aggregation.  The computation of the index is presently underway. 
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