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A B S T R A C T   

As disaster risks from floods and droughts continue to increase and affect communities, the 
relationship between disaster risk and human development has become increasingly important. 
Despite international attempts to mobilize governments and relevant stakeholders to address 
disaster risk more holistically, disaster risk reduction and human development remain detached 
from each other in many countries and communities. This paper explores government practi-
tioners’ views on an integration of disaster risk reduction and human development in the context 
of floods and droughts in Canada and Australia. The paper draws from a comparative case study 
analysis involving two Delphi studies and semi-structured interviews with Canadian and 
Australian practitioners at local, provincial/state, and federal levels. The findings from this study 
show a dominant view among participants that disaster risk reduction requires a broader 
engagement with human development systems that is adaptable to local contexts. This includes 
considerations – such as poverty, health and well-being, climate action, social equity and 
equality, and human agency – as well as mainstreaming disaster risk information in human 
development processes and activities. The research identifies mechanisms perceived as being 
critical to developing integrated approaches, including in effective legislation, policy frameworks, 
evidence-based decision-making, and cross-sector collaboration. While an integrated approach to 
disaster risk reduction and human development challenges the political and programmatic 
complexities for flood and drought risk reduction, approaches to disaster risk governance that 
reflect the capacities and needs of individuals and vulnerable populations must be developed.   

1. Introduction 

Globally, risks from floods and droughts have increased because of climate change, environmental degradation, population growth 
and migration, rapid urbanization, and growing inequalities (UNDRR, 2019; IPCC, 2019; UNDP, 2020). This has put more pressure on 
governments and other stakeholders to manage and reduce risk from disasters in ways that consider human development (Thomalla 
et al., 2018; Schipper et al., 2016; Lewis, 2012). For the purposes of this article, human development refers to an approach introduced 
by the United Nations Development Programme in 1990, that is defined as development focused on enlarging human freedoms by 
improving the capacities, capabilities, and empowerment of individuals to manage their lives (UNDP, 2020; Alkire, 2010; Sen, 1999; 
1989; Max-Neef et al., 1991). 
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Many of the main objectives of human development – such as poverty reduction, quality education, affordable housing, social 
equity and equality, food security – reduce vulnerabilities of individuals, groups, and communities to disasters (Hallegatte et al., 2020; 
Lewis, 2012; UNDP, 2020; 2004). As Cutter et al. (2003) explain, disaster vulnerability is a combination of social and physical con-
ditions that make individuals and communities susceptible to harm. Limited human development compounds those vulnerabilities, 
leading to more severe losses from disasters (Hallegatte et al., 2020; Collins, 2018; Islam and Winkel, 2017; Boon, 2013; Brown and 
Westaway, 2011; UNDP, 2004). This relationship is important for disaster risk management, which has historically failed to effectively 
engage broader social economic, and environmental systems (Henstra and Thistlewaite, 2017; Lavell and Maskrey, 2014; Nourani 
et al., 2011). 

In this way, disaster risk governance extends from past approaches of disaster management resulting from a specific event, towards 
a proactive approach focused on disaster risk reduction that is embedded within broader social-ecological systems (Manyena et al., 
2013; Cutter et al., 2013). In this article, disaster risk governance refers to “the interrelated sets of norms, organizational and insti-
tutional actors, and practices (spanning pre-disaster, trans-disaster, and post-disaster periods) that are designed to reduce the impacts 
and losses associated with disasters arising from natural agents” (Tierney, 2012: p. 344; see also United Nations, 2016). While 
scholarship on disaster risk governance has gained momentum (Raikes et al., 2019; Özerol et al., 2018; Driessen et al., 2016), its 
interpretation and implementation is continuing to evolve. 

At issue is that many of the social, economic, and political levers that characterize disaster risk reduction and human development 
are often separated (Munene et al., 2018; Kelman, 2017; Schipper et al., 2016; Stringer et al., 2009; Parkes et al., 2010). This separation 
can lead to competing governance frameworks in public policy and administration that force decision-makers to weigh disaster 
prevention/mitigation actions against other development initiatives. In many of these cases, it is argued that the economic benefits 
associated with certain types of development outweigh the potential economic losses associated with disasters, leading to higher risk to 
the community (Lavell and Maskrey, 2014; Hallegatte et al., 2017; Stephenson and DuFrane, 2005). 

Scholars and international institutions have argued that a cross-pollination of disaster risk reduction and related human devel-
opment processes could lessen future disaster impacts (Djalante and Lassa, 2019; Stacey, 2018; Collins, 2018; Manyena et al., 2013). In 
2015, United Nations’ Member States formalized a global development agenda intended to address rising disaster and climate risks, 
and related social, economic, and environmental inequalities. As part of this agenda, the Sendai Framework for Disaster Risk Reduction 
(UNDRR, 2015a) and the 2030 Agenda for Sustainable Development (United Nations, 2015) recognized the need to strengthen disaster 
risk governance by improving the synergies between disaster risk reduction and human development in public policies and practices 
(Kelman, 2017; Munene et al., 2018; Srivastava et al., 2016). For example, 10 of the 17 Sustainable Development Goals have targets 
and indicators that are explicitly linked with disaster risk reduction (UNDRR, 2015b). These include poverty reduction (Goal 1); food 
security (Goal 2); good health and well-being (Goal 3); quality education (Goal 4); clean water and sanitation (Goal 6); industry, 
innovation and infrastructure (Goal 9); sustainable cities and communities (Goal 11); climate action (Goal 13); life below water (Goal 
14); and life on land (Goal 15). The pathway by which an integration of disaster risk reduction and human development can be 
achieved, however, remains elusive (Raikes et al., 2019; Peduzzi, 2019; Mochizuki et al., 2014). 

In summary, literature on disaster risk reduction highlights the importance of researching and developing broader modes of 
disaster risk governance that engage processes conducive to systematic disaster risk reduction (Djalante and Lassa, 2019; Raikes et al., 
2019; Thomalla et al., 2018; Lawrence et al., 2020; Adger, 2006). These modes of governance are characterized by: the diversity of the 
administrative and geographic levels and scales that these processes function within; stakeholder involvement, their networks and 
roles; perceptions of the problem and potential solutions; the strategies and instruments intended direct policy implementation; and 
the responsibilities and available resources for implementation (Bressers et al., 2016; Tierney, 2012). Researching each of these el-
ements can inform the pathway by which a more holistic form of disaster risk governance can be achieved. 

This article contributes to the ongoing evolution of disaster risk governance through specifically examining the relationship be-
tween disaster risk and human development. To that end, this article draws from a comparative case study analysis to identify common 
perceptions of government practitioners in Canada and Australia on the importance, requirements and boundaries of linking disaster 
risk reduction and human development processes – such as those illustrated by the Sustainable Development Goals. It identifies the 
challenges and opportunities to implementing such an approach in public policy and administration. 

2. Methods and materials 

2.1. Study area 

Canada and Australia were chosen for a comparative case study analysis of government practitioners’ views on an integration of 
disaster risk reduction and human development in relation to floods and droughts. The two countries were well-suited for a 
comparative case study approach on the research topic due to their similar flood and drought histories, current and projected disaster 
risk profiles, and similar institutional arrangements for disaster management, water security, and local governance. Specifically, this 
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study focused on large metropolitan areas with a population greater than a million people because cities are sites of concentrated 
disaster risk (Gencer et al., 2018). In Canada, this included Vancouver (British Columbia), Calgary and Edmonton (Alberta), Toronto 
(Ontario), Ottawa-Gatineau (Ontario-Québec), and Montréal (Québec). In Australia, the emphasis was on Brisbane (Queensland), 
Sydney (New South Wales), Melbourne (Victoria), Adelaide (South Australia), and Perth (Western Australia). 

In Canada and Australia, past floods and droughts have resulted in billions of dollars in economic losses over the last 30 years. In 
Canada, for example, floods in Calgary and Toronto in 2013 and the Ottawa-Gatineau area in 2017 resulted in more than $4 billion in 
combined damages, while a series of droughts between 1990 and 2020 cost more than $2 billion (Public Safety Canada, 2018). In 
Australia, floods in Queensland in 2010 and 2011 resulted in 78% of the state being declared a ‘disaster zone’ and more $2.38 billion in 
damages, while the Millennium Droughts from 1997 to 2009 and more recent droughts in southeast Australia highlight risks to urban 
water security (Queensland Floods Commission Inquiry, 2012; Climate Council of Australia Ltd., 2018). During the Millennium 
Drought in particular, available water supplies in major cities dropped significantly – including in Brisbane, Melbourne, Sydney, 
Adelaide, and Perth – with some reservoirs being reduced to less than 17% capacity (Melbourne Water, 2020; Climate Council of 
Australia Ltd., 2018). Risks from floods and droughts in both countries are projected to increase with regional variability due to climate 
change, population growth and migration, high living costs and socioeconomic disparities, rapid urbanization, and growing de-
pendencies of critical infrastructure (ICLR, 2010; Commonwealth of Australia, 2018b). 

Additionally, jurisdictional responsibilities for disaster management and water resource management are distributed across three 
main levels – including local, provincial/state, and national – and largely within government mandates (Emergency Management 
Policy and Outreach, 2017; AIDR, 2019). In both countries, national policy frameworks and the federal governments’ commitments to 
the global post-2015 development agenda further highlight the importance of linking disaster risk reduction to broader human 
development objectives, such as those illustrated by the 2030 Agenda for Sustainable Development (see Emergency Management 
Policy and Outreach, 2017; Commonwealth of Australia, 2018a). Based on these similarities, a comparative case study analysis be-
tween the two countries represented an opportunity to examine government practitioners’ views on an integration of disaster risk 
reduction and human development between and across jurisdictions, as well as enable the transfer of learnings between the two case 
studies (see Yin, 2009). 

2.2. Data collection and analysis 

This study involved a mixed methods approach to data collection and analysis. This included two Delphi studies and semi- 
structured interviews with government practitioners at local, provincial/state, and federal levels. 

2.2.1. Participants 
Participation in this study involved 50 government practitioners that are engaged in disaster risk reduction activities at local, 

provincial/state, or federal levels. In Canada, this included 18 participants (CA), 44% of whom were female. In Australia, 32 gov-
ernment practitioners (AU) were involved in the study, 28% of whom were female. Participants included disaster or emergency 
management coordinators, project managers, policy advisors, and research scientists. Each participant was provided a corresponding 
identification code to allow for anonymous participation and tracking of participants’ responses throughout each phase of the data 
collection and analysis. The level of participation between the two case studies varied due to temporal factors, including the time of 
year that each study was conducted and the availability of government practitioners to engage in a research project that included a 
minimum of three months of data collection. Each case study was assessed independently and then compared to the other, thereby 
preserving their individual insights into how government practitioners’ view an integration of disaster risk reduction and human 
development in relation to floods and droughts. Participants were identified using purposive, snowball sampling techniques. The 
ethical procedures of this study were approved by the Human Research Ethics Committee of the University of the Sunshine Coast 
(S191319). 

2.2.2. The Delphi method and protocol 
The Delphi method is a consensus building approach that engages expert participants in an iterative process of data collection and 

analysis (Linstone and Turoff, 1975; Delbecq et al., 1975). It is intended to dissect an expert group’s views on a research problem in 
order to formulate a common understanding of that problem and/or its possible solutions (Hsu and Sandford, 2007). This approach has 
been adopted in many fields, including food security and sustainability (Allen et al., 2019; Wentholt et al., 2009), climate change 
adaptation (Doria et al., 2009; Nguyen et al., 2017), and the governance of complex problems (Mehnen et al., 2013; Rayens and Hahn, 
2000). 

In many Delphi studies, data collection and analysis involve three to four iterations (see Plummer and Armitage, 2007; Hsu and 
Sandford, 2007). In this study, data collection and analysis included three iterations intended to assess participants’ views on an 
integration of disaster risk reduction and human development in relation to floods and droughts in Canada and Australia. This included 
one open-ended survey and two rounds of a closed-ended survey. An overview of the adopted research protocol is provided in Fig. 1. 
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In the first survey, participants responded to five probing questions on (1) essential elements for disaster risk reduction, (2) op-
portunities and barriers in multi-level disaster risk governance, (3) engaging human development as illustrated by the 10 Sustainable 
Development Goals with disaster risk reduction targets and indicators (see UNDRR, 2015b), and (4) challenges to developing and 
implementing integrated approaches between disaster risk reduction and human development in disaster risk governance. Responses 
to this first survey were thematically analysed using open, axial, and selective coding procedures (see Saldaña, 2013). Common themes 
were aggregated into groups, which included institutional arrangements, frameworks for disaster risk planning and preparedness, 
evidence-based decision-making, community engagement, and social infrastructure. The results of this process formed the foundation 
for the design of the second and third surveys. 

In the second and third surveys, participants indicated the importance of 37 statements using a 5-point Likert scale that ranged from 
“Not Important” (1) to “Extremely Important” (5). Statements were designed in reference to the importance of (1) broadening disaster 
risk governance frameworks in Canada or Australia, (2) human development considerations in disaster risk planning and preparedness 
based on the overarching themes of the 10 Sustainable Development Goals used in the first survey (e.g. poverty, hunger, climate 
action), and (3) the challenges for and the mechanisms, or indicators, needed to develop integrated approaches between disaster risk 
reduction and human development in multi-level and multi-sector disaster risk governance. Participants were also asked to rank-order 
the listed challenges (n = 13) and mechanisms and indicators (n = 14) relative to each other. 

Fig. 1. Research protocol.  
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In the third survey, participants were provided with the average scores and standard deviations for each statement that was derived 
from the responses to the second survey. Participants were asked to reflect on the importance that they assigned to each statement in 
the second survey in relation to the summary statistics and then indicate a final score for each item. This included considering the 
rationale for their survey 2 responses in conjunction with those of the other participants. Participants were provided an opportunity in 
this final survey to expand on any views, including their rationale for adjusting scores, reasons for remaining outside of where group 
convergence was highest, or qualifying any views provided. Responses to this final survey were collected and each statement was 
assessed to identify participant convergence. 

2.2.2.1. Consensus. Different approaches to assess whether a consensus has been achieved include frequency distributions (FD) and 
inter-quartile ranges (Manley, 2013; Rayens and Hahn, 2000). In this study, a consensus was determined to have been reached if a 
minimum of 75% of responses fell within one interval on a 5-point Likert scale and if the inter-quartile range was ≤ 20% (see Hsu and 
Sandford, 2007). While many studies assess participant convergence using one method, we determined that two complementary 
methods would address any shortcomings in reliability (see Rayens and Hahn, 2000). Average scores and standard deviations were 
used alongside the FD and inter-quartile ranges to determine the orientation and strength of the convergence corresponding to each 
statement (see Appendix A). 

2.2.3. Semi-structured interviews 
Follow-up semi-structured interviews were conducted with 12 government practitioners (5 Canadian participants and 7 Australian 

participants) between 13 December 2019 and 8 March 2020. Interviewed participants were sought based on their jurisdictional level 
(local, provincial/state, or federal) to allow for a thematic analysis to investigate the (in)consistencies across the three governance 
levels and account for the different perspectives applied to disaster risk governance and risk reduction. 

Interviews explored the dominant themes that emerged from the Delphi studies and sought to contextualize the results, both where 
a consensus was achieved and in areas where participants remained outside of the consensus. Themes included:  

1. Reasons for expanding disaster risk governance to be more inclusive of human development considerations;  
2. Understandings of human development’s role and integration in disaster risk reduction activities;  
3. How powers should be distributed to be more engaging of human development considerations; and,  
4. The possible impacts and implications of a more inclusive and engaging approach to disaster risk governance and risk management. 

Interviews were recorded and transcribed verbatim. A thematic analysis of the interview data was then conducted using axial and 
selective coding procedures to identify important themes, sub-themes and relationships that emerged from the data. The results of this 
procedure are presented and discussed below. 

3. Results 

The results from the Delphi studies and semi-structured interviews revealed several themes on an integration of disaster risk 
reduction and human development in relation to floods and droughts, including: (1) the importance of linking disaster risk reduction 
and human development; (2) requirements for an integration; (3) the role of human development within an integrated system; (4) 
challenges to an integrated approach; and (5) supporting mechanisms and indicators to an integrated approach. 

3.1. Importance of linking disaster risk reduction and human development 

The results from the Delphi studies and semi-structured interviews highlighted a dominant view among government practitioners 
that disaster risk reduction requires a broader engagement with human development systems so that these systems are cognizant of the 
underlying social and physical determinants of disaster risk associated with floods and droughts, and in ways that are adaptable to 
local contexts. In both case studies, participants identified that traditional approaches to disaster risk management are unsustainable 
given projections of risk from floods and droughts. As AU31 stated, “the past paradigm has been one often dominated by experiential 
learning. This does not work too well for an environment in which future events are not constrained to look like those of the past.” CA02 
expanded on this view, arguing: 

Even in places where we have a solid four pillars approach [that includes prevention and mitigation, preparedness, response, 
and recovery], when we look at the disaster trends in terms of impacts, they continue to accelerate. So, whether that is just a 
result of the shortcoming of the framework or it is a result of other externalities like climate change, or other driving changes 
like us building more vulnerabilities in our communities, or any other externalities, just the pillars alone are not allowing us to 
keep pace. We need to keep figuring out what it is that we need to do to keep pace with disaster risk trends in an environment 
where they are accelerating at a non-linear rate. 

Further, the participants in both countries noted the importance of addressing disaster risk beyond the emergency management or 
disaster management sectors, due to its relationship with broader community development and human development processes. 
Participants indicated that isolating these processes from one another could perpetuate future risks to human development, economic 
growth, and ‘good governance’ if ignored. As AU08 described: 
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Disaster risk reduction is so interlinked with other parts of society that it needs to be broadened in its remit beyond just simply 
traditional disaster risk management. What I mean by that is that we know that disaster risk is heavily influenced by general 
levels of societal health and well-being, that if we do not address those fundamental underlying issues as well – which creates 
vulnerabilities and challenges that we have to address when disasters arise – those underlying issues will be exacerbated and we 
will continue to be forced to fight an uphill battle and not be able to obtain the gains that we need to. 

CA01 expanded on this, stating: 

The definition of disaster has been very limited and therefore excludes things that really should have been included. With 
disasters, management is reactive, and the structure is set to identify just those things that will have immediate impacts on 
society. What it does not do is look at the commitment to the cumulative effects, which is the more holistic sort of gap, the 
biggest gap, where it is a myriad of factors over time that creates risk. 

Both Australian and Canadian participants argued that in the absence of integrated approaches, disaster risk reduction efforts could 
be viewed as a reactive form of management. As AU04 stated, “if you treat it just like an emergency response, the issue you are 
encouraging is a very short, quick-fix approach as opposed to a resilience-building approach.” CA01 illustrated this in the Canadian 
context, stating that “despite examples of preventative actions, like the floodway that was built around Winnipeg to prevent flooding, 
even the responses to reduce risk are dealing with symptom management and not the cause.” The consensus across both countries was 
that disaster risk reduction requires a place-based and holistic approach that is rooted in multi-level and multi-sector governance – one 
that embraces the relationships between social, economic, and environmental capitals that is also adaptable to local contexts (see de 
Bruijn et al., 2017; Shepherd, 2004). 

3.2. Requirements for an integration 

In both countries, participants underscored the importance of removing disaster risk reduction from siloes, expanding its 
engagement with broader development planning – including human development and economic growth – and raising public 
awareness and education on systemic disaster risk and its relationship with long-term resilience (Table 1). This involves developing 
more inclusive and engaging management systems that are defined by coordinated and collaborative approaches to promote collective 
action with all relevant stakeholders. As AU08 stated, “success is bred out of good governance … that everyone is collectively working 
toward common goals and an aligned outcome.” In terms of mechanisms for moving towards a broader disaster risk governance model, 
a consensus was achieved in the Canadian study on 10 items out of 14 in relation to floods and 9 items out of 14 in relation to droughts. 
In Australia, a consensus was achieved by the participants on 11 items out of 14 relating to floods and droughts. Participants from both 
countries identified the following as important requirements for holistic disaster risk reduction:  

• Removing disaster risk reduction from existing siloes (AU: 84% agreement for floods, 91% for droughts; CA: 83% for floods, 91% 
for droughts);  

• Mainstreaming disaster and climate risk information in development planning (AU: 100% for floods, 96% for droughts; CA: 100% 
for floods and droughts) and policymaking for community development activities (AU: AU: 100% for floods and droughts; CA: 
100% for floods and droughts).  

• Acquiring buy-in from government, non-government, industry and the private sector, and civil society in relation to developing and 
implementing more holistic approaches to disaster risk reduction efforts (AU: 80% for floods, 83% for droughts; CA: 83% for floods, 
70% for droughts) that extend beyond political cycles (AU: 100% for floods and droughts; CA: 83% for floods and 90 for droughts); 
and,  

• Integrating human development considerations in disaster risk planning (AU: 76% for floods, 78% for droughts; CA: 100% for 
floods and droughts 

Additionally, participants from both countries identified that an effective transition toward a more holistic approach to disaster risk 
reduction and human development requires a standardized methodology for disaster risk assessments (AU: 100% agreement for floods 
and droughts; CA: 75% for floods, 80% for droughts) and leveraging existing successes of disaster risk reduction activities (AU: 80% for 
floods, 78% for droughts; CA: 92% for floods, 80% for droughts). Participants noted that standardizing a methodology for disaster risk 
assessments and leveraging existing disaster risk reduction successes would provide a consistent framework that could be further used 
to acquire stakeholder buy-in to future efforts by highlighting the economic benefits tied to specific actions. 

While consensus was not achieved on several items, such as balancing governance through top-down and bottom-up management, 
or the re-distribution of wealth and power to those most affected by decisions, participants in both countries indicated that all items are 
important from a binary perspective. That is, only 8% of the Australian participants and 11% of the Canadian participants indicated 
that the redistribution of wealth and power was not important to broadening disaster risk reduction via management relating to floods, 
and 4% (AU) and 9% (CA) respectively for droughts. In addition, only 8% of the Canadian participants indicated that an equally 
balanced governance model of top-down and bottom-up management was not important. This is significant because it reaffirms the 
previous statement on the importance of broadening the scope of disaster risk reduction in governance and management and it shows 
the consistency among the participants. The differences in Table 1 highlight relative differences in the importance of each item to 
integrated management. 

J. Raikes et al.                                                                                                                                                                                                          



Climate Risk Management 32 (2021) 100291

7

3.3. The role of human development within an integrated system 

In both countries, human development dimensions were identified as important considerations for future disaster risk reduction 
from floods and droughts. As CA17 stated: 

From a human development perspective, I think it is important that disaster risk reduction is considered outside of simply 
emergency management response. There is a need to broaden the meaning and the application of disaster risk reduction and 
that is a challenge. 

Results from the two countries showed that human development considerations consist primarily of targeting vulnerability and 
enhancing human agency in disaster risk planning and preparedness. 

3.3.1. Targeting vulnerability 
Participants argued that disaster risk management must target both physical and social vulnerabilities of individuals, groups, and 

communities. As CA11 argued, this requires engaging vulnerability meaningfully in all facets of risk management, such as examining 
psychosocial and socio-economic dimensions and the impacts of disasters on the environment, in addition to the direct impacts on 
people and infrastructure. 

To explore how vulnerability could be addressed in a more meaningful way, participants were asked to reflect on human devel-
opment considerations relevant to planning for preparedness to disasters (Table 2). In Australia, participants reached consensus on 4 of 
10 considerations for floods: health and well-being (84%), clean water availability and sanitation (100%), sustainable cities and 
communities (76%), and climate action (84%). Only 4% of participants indicated that hunger and terrestrial ecosystems are not 
important considerations for preparedness relating to floods. For droughts, there was slight variation in the convergence on the 

Table 1 
Transitioning toward a more holistic mode of disaster risk governance for floods and droughts in Canada (CA) and Australia (AU).  

Note: green cells indicate that a consensus was achieved through frequency distribution (FD) and the inter-quartile range. Red cells indicate that a 
consensus was not achieved by the participants as determined through the frequency distribution and/or the inter-quartile range of responses. Cells 
that include * indicate that the highest FD% corresponds to a slightly important to moderately important range. All other cells represent the FD% 
corresponding to important to extremely important intervals. See Table A.1 in Appendix A for average scores, standard deviations, and inter-quartile 
ranges corresponding to each item from both Delphi studies. 
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considerations, but a consensus was reached on four: health and well-being (91%), clean water availability and sanitation (96%), 
climate action (96%), and terrestrial ecosystems (83%). To varying degrees, 8 of the 10 indicators were identified as important in 
disaster risk planning for preparedness for floods and droughts. Conversely, 4% of participants indicated that education was not an 
important consideration in disaster risk planning for preparedness relating to droughts and 9% indicated the same for marine 
ecosystems. 

By contrast, the Canadian participants reached a consensus on 7 of 10 human development considerations for floods, including 
poverty (83%), health and well-being (100%), clean water availability and sanitation (100%), industry, innovation, and infrastructure 
(92%), sustainable cities and communities (83%), climate action (92%), and terrestrial ecosystems (75%). Only 8% of the participants 
indicated that hunger and marine ecosystems were not important considerations for disaster risk planning for preparedness relating to 
floods. By comparison, a consensus was reached on 5 of 10 considerations relating to droughts, including poverty (80%), health and 
well-being (90%), clean water availability and sanitation (100%), climate action (90%) and terrestrial ecosystems (90%). No par-
ticipants indicated any of the considerations listed as not being important for preparedness for droughts. 

While the considerations posed to the participants are broad in their representation, the findings of the Delphi studies show the 
importance of engaging social, economic, and environmental capitals in disaster risk planning for preparedness, and the overall 
importance of including human development considerations in disaster risk management. 

3.3.2. Human agency 
Participants’ reflections on engaging human agency within disaster risk management centred on social equity. As CA17 stated: 

When we talk about vulnerable populations, it is something that we have grown to appreciate and grown to know that we need 
to include in our thinking. We have tried to come up with a definition of what is a vulnerable population, and it is difficult 
because it is circumstance-based. But it is the elderly, the disabled and the sick; it is children. We have had someone say that 
vulnerability could be people with pets … But without a question, there has to be social equity. 

As AU26 further stated, disaster risk reduction must be: 

Informed by a broader set of values (i.e. values that are held, values that are placed). If not, we will continue to perpetuate a 
problem that we are not going to be able to solve. So, some more equitable system would be useful because when the fire 
manifests or flooding manifests as a physical entity, it has to be dealt with. I am not saying that responses are not worthy of 
further consideration, but if we cannot respond to this problem with this in mind, it becomes more complex. 

Canadian and Australian participants indicated that social equity is important to effective disaster risk reduction in both planning 
and implementation. It improves community disaster resilience and reduces the reliance on government services or interventions if a 
flood or drought occurs. Several participants, however, suggested that the influence of social equity on disaster risk reduction diminish 
as the severity of the event increases. As CA02 explained: 

Table 2 
Human development considerations in disaster risk planning for preparedness, as illustrated using the Sustainable Development Goals (United Na-
tions, 2015).  

Note: green cells indicate that a consensus was achieved through frequency distribution (FD) and the inter-quartile range. Red cells indicate that a 
consensus was not achieved by the participants as determined through the frequency distribution and/or the inter-quartile range of responses. Cells 
that include * indicate that the highest FD% corresponds to a slightly important to moderately important range. All other cells represent the FD% 
corresponding to important to extremely important intervals. See Table A.2 in Appendix A for average scores, standard deviations, and inter-quartile 
ranges corresponding to each item from both Delphi studies. 
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If we think about disasters as being things that are medium- to large-scale bad, then having social equity strikes me as something 
that is a good idea and something that is probably not a necessary and sufficient condition for us to improve the outcome, but an 
important outcome nonetheless. If we think that it is catastrophically bad and existentially bad, I do not think that it factors in 
any meaningful way. 

In addition, participants identified that participatory disaster risk governance is a necessary condition for effective disaster risk 
reduction and risk management because it promotes capacity building at the community level so that populations, including those that 
are extremely vulnerable, are better prepared and capable of coping with disasters when they arise. As AU21 argued: 

If you develop or you just give money to some without [human] development, it is not going to help them at all. But if you give 
them the capacity to generate their own wealth and their own capacity to deal with things, it is going to be much better than 
someone coming in with a governance model over the top saying that ‘we’re here to help.’ I think you have got to actually build 
the capacity for people to help themselves rather than just coming in andproviding. 

AU08 expanded on this view, noting that “making those vulnerable communities part of the solution is a critical factor in the success 
of getting the outcomes of the day.” Many participants in both countries argued that a participatory mode of governance fosters greater 
community and household capacities to manage disaster risk via the awareness of risks and education on preparedness, response and 
recovery. As CA01 stated: 

In the long run, I think it would be less expensive that you take the same amount of money that goes into dealing with an 
emergency or disaster response and apply it in a preventative lens, which would be to use it to bring together the various 
communities of practice and to get representation by the different segment of society who are often excluded and have them at 
the table participating in discussions so that everyone understands the risks and vulnerabilities. 

3.4. Challenges to an integrated approach 

In both countries, participants noted that developing an integrated approach to disaster risk reduction and human development 
challenges the problem definitions and requirements for flood and drought risk reduction. It changes the political and programmatic 
complexity of disaster risk reduction by introducing more variables and more stakeholders who have competing interests. This means 
greater complexity that must be balanced in planning and policymaking. As CA08 explained: 

In some cases, the goals of disaster risk reduction and [human] development are at odds with other governmental priorities, 
such as economic development. While it may be the case that these goals are not truly incompatible, in political spheres they are 
often pitted against one another and as such, policy makers are forced to choose one over another. 

As further stated by CA10: 

Development is fundamentally profit driven (measured in return on investment, return on equity) and benefits sectors not 
affected by disasters (e.g. property developers, construction companies). Disaster risk reduction is fundamentally driven by cost 
avoidance (loss of life, loss of property) and costs incurred from disasters are not borne by those groups that profit from 
development. 

It was also argued by participants that a more integrated system between the two policy fields changes the resources required for 
effective application. As AU19 described: 

The risks [of more integrated management] obviously being (a) we are increasing the complexity and (b) because of that 
complexity, we are basically changing the necessary resources to effectively provide this type of a system. 

Many participants recognized that overcoming these challenges requires: (1) greater buy-in from policymakers, decisionmakers, 
and relevant stakeholders; and (2) common language and terminology applicable to contexts outside of the emergency management 
space. As AU27 stated: 

Meaningful integration of disaster risk reduction and human development will come about when decision-makers at all levels of 
government and in civil society accept that the social, financial and environmental determinants of flood or drought risk are 
interdependent. 

As AU17 further elaborated: 

The challenge is convincing strategic policy makers (and politicians) that an integrated approach is far more effective and 
sustainable than addressing disaster risk reduction in isolation of strategic development. 

In summary, a number of challenges exist in simultaneously embracing disaster risk reduction and human development through 
policy, planning, and decision-making. 
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Table 3 
Participant convergence on the overall importance of elements for an effective integrated system for floods and droughts.  

Note: green cells indicate that a consensus was achieved through frequency distribution (FD) and the inter-quartile range. Red cells indicate that a consensus was not achieved by the participants as 
determined through the frequency distribution and/or the inter-quartile range of responses. Cells that include * indicate that the highest FD% corresponds to a slightly important to moderately important 
range. All other cells represent the FD% corresponding to important to extremely important intervals. See Table A.3 in Appendix A for average scores, standard deviations, and inter-quartile ranges 
corresponding to each item from both Delphi studies. 
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3.5. Supporting mechanisms and indicators to an integrated approach 

In both countries, participants identified several important mechanisms and indicators for developing integrated approaches to 
disaster risk reduction and human development relation to floods and droughts. These supporting mechanisms and indicators, which 
are typical of ‘good governance,’ included: (1) a clear legislative framework for institutional arrangements; (2) evidence-based de-
cision-making; (3) community engagement; and (4) other policy considerations including long-term planning beyond political cycles 
(see Table 3). In Australia, the participants indicated that all 13 items in Table 3 are important elements (to some degree) for an 
effective integrated system. Of the 13 items, a consensus was reached by participants on 10 items as being either ‘important’ or 
‘extremely important’ to the overall effectiveness of an integrated system between disaster risk reduction and human development 
relating to floods and droughts. These included:  

• Clear legislation (85% for floods agreement, 83% for droughts);  
• Evidence-based planning and decision-making (100% for floods and droughts),  
• Multi-level collaboration (96% for floods and droughts);  
• Horizontal collaboration within government (96% for floods, 100% for droughts),  
• Social infrastructure – that is, relationships (88% for floods, 96% for droughts);  
• Climate and disaster risk awareness and integration in cross-sector programming (100% for floods and droughts);  
• Disaster risk integration in long-term planning (100% for floods and droughts);  
• Community awareness (92% for floods, 87% for droughts);  
• Operational financing (88% for floods, 91% for droughts); and  
• Decision-making support tools (88% for floods, 83% for droughts). 

In Canada, the participants indicated that 10 of 13 items were ‘important’ or ‘extremely important’ to effective integrated man-
agement for floods and 9 items relating to droughts. These included:  

• Clear legislation (96% for floods, 91% for droughts);  
• Evidence-based planning and decision-making (77% for floods);1  

• Multi-level collaboration (92% for floods and droughts);  
• Horizontal collaboration within government (92% for floods and droughts);  
• Social infrastructure (85% for floods, 83% for droughts);  
• Climate and disaster risk awareness and integration in cross-sector programming (92% for floods and droughts);  
• Disaster risk integration in long-term planning (100% for floods and droughts);  
• Community awareness (100% for floods and droughts);  
• Community engagement in planning and policymaking (92% for floods and droughts); and  
• Operational financing (85% for floods, 75% for droughts). 

4. Discussion 

As disaster risks from floods and droughts continue to accelerate globally, the relationship between disaster risk reduction and 
human development becomes increasingly important for disaster risk governance. In this study, we explore government practitioners’ 
views on the integration of disaster risk reduction and human development in the context of floods and droughts in Canada and 
Australia. The results of this study contribute to the evolution of disaster risk reduction and human development policies and practices 
moving forward. 

First, the findings of this study reveal how government practitioners’ in Canada and Australia view the separation of disaster risk 
reduction and human development processes in relation to floods and droughts. Specifically, participants highlighted that maintaining 
traditional approaches to disaster management and human development for floods and droughts are unsustainable given the systemic 
nature of disaster risk. This aligns with the literature on flood risk management and drought management. In many countries and 
communities – including Canada and Australia – flood and drought management have been dominated by resistance-based approaches 
centred on preventing or controlling an event through largely structural measures (e.g. dykes, dams, desalination plants), land-use 
considerations, or water restrictions (Morrison et al., 2018; Henstra and Thistlewaite, 2017; Buurman et al., 2017; Head, 2014). 
For droughts in particular, disaster management has focused largely on crisis management approaches within public policy and 
administration (Head, 2014; Kiem, 2013; Hurlbert and Diaz, 2013). In both scenarios, scholars and international organizations have 
argued that flood and drought management and risk reduction needs to be more inclusive of the interdependencies of social, economic, 
and environmental processes, which have largely been neglected to date (Djalante and Lassa, 2019; Raikes et al., 2019; Peduzzi, 2019; 

1 While 75% of participants in the Canadian case study indicated that evidence-based planning and decision-making were important to effective 
integrated management, the Inter-Quartile Range exceeded the maximum allowance, indicating that a consensus had not been reached on this 
specific item. 
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UNDRR, 2019; Wilhite et al., 2014; Jonkman and Dawson, 2012). As stated by Edwards and Osuchowski (2018: p. 2018), “we need to 
pay more attention to the intersection and interdependencies across these systems as many elements are not currently configured or 
calibrated to deal with the nature and scale of a rapidly changing climate and extreme events” (see also, Thomalla et al., 2018; Muller, 
2015). In this study, government practitioners have stressed the importance of linking those processes more consistently to proactively 
manage disaster risk in ways that target the most vulnerable populations (e.g. indigenous communities, low socioeconomic neigh-
bourhoods, recent migrants) and that empower relevant stakeholders in planning and decision-making processes. 

Second, participants in both countries identified that integration of disaster risk reduction and human development requires the 
removal of traditional silos that have largely embedded those processes within individual government mandates. This is challenged by 
political and programmatic complexities attached to stakeholders’ interests. It is well-documented that disaster risk governance ex-
tends beyond government agencies to include many stakeholders – including non-government, industry and the private sector, and 
civil society – that must interact to drive policies and practices (de Loë, 2016; Djalante, 2012; Tierney, 2012). The participants of this 
study highlight the consistency of those findings, but also the difficulties and barriers to do so successfully. If integration between 
disaster risk reduction and human development is to occur, it is important to understand what those barriers are and the pathways that 
work best to overcome them. 

Third, in moving toward a more integrative approach between disaster risk reduction and human development, participants 
identified several important considerations. These included the role of legislation, building social infrastructure, educating practi-
tioners and relevant stakeholders outside of the disaster management space, and operational funding that allows for that integration to 
occur. Scholars and international organizations have previously acknowledged the importance of these mechanisms in delivering 
disaster risk reduction policies and practices (Lindsay et al., 2017; Serrao-Neumann et al., 2015; O’Sullivan et al., 2013; Pelling and 
Holloway, 2006). This study adds to this literature, arguing that these mechanisms must be sensitive to capacities and needs of in-
dividuals, groups, and communities, and it must empower those individuals in multi-level disaster risk governance at local, provincial/ 
state, and national levels. 

While this study engages with government practitioners to identify perceptions on the integration between disaster risk reduction 
and human development, several considerations emerge for future research. In particular, this study engages with one group of 
stakeholders – government practitioners that specifically work within the disaster risk reduction space. It fails to include other 
stakeholders within and outside of government – including non-governmental organizations, industry and the private sector, and civil 
society – who engage in disaster risk reduction and human development. Further research could assess whether the results of this study 
are consistent with the views of other stakeholders and in other contexts (e.g. developing country versus developed country; rural 
versus urban). 

5. Conclusion 

This research is an extension of the growing body of literature on the ongoing evolution of disaster risk governance. It specifically 
examines the integration of disaster risk reduction and human development in relation to floods and droughts from the perspective of 
government practitioners in Canada and Australia. The findings of this study raise important questions about the nature of the rela-
tionship between disaster risk reduction and human development processes that have historically been separated. It highlights the 
importance of developing approaches to disaster risk governance that reflect the capacities and needs of individuals and vulnerable 
populations. As such, this paper lays the groundwork for future studies exploring the efficacy of people-centred disaster risk gover-
nance in relation to extreme weather and climate events, and it highlights important considerations for disaster risk reduction and 
human development policies and practices moving forward. 
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Appendix A: Delphi results    

Table A.1 
Additional information corresponding to Table 1 on transitioning toward a more holistic mode of disaster risk governance for floods and droughts in 
Canada (CA) and Australia (AU).  

Item Average 
Score - 
Floods 

Standard 
Deviation - 
Floods 

Inter-Quartile 
Range - 
Floods 

Average 
Score - 
Droughts 

Standard 
Deviation - 
Droughts 

Inter-Quartile 
Range - 
Droughts 

Breaking down the siloed culture of disaster risk 
reduction in planning and preparedness. 

CA: 4.3 
AU: 4.2 

CA: 0.7 
AU: 0.7 

CA: 1.0 
AU:1.0 

CA: 3.9 
AU: 4.3 

CA: 0.7 
AU: 0.6 

CA: 0.8 
AU: 1.0 

An equally balanced governance model of top-down 
and bottom-up collaboration, coordination and 
communication. 

CA: 3.3 
AU: 3.8 

CA: 1.1 
AU: 0.6 

CA: 1.3 
AU: 1.0 

CA: 3.2 
AU: 3.7 

CA: 1.0 
AU: 0.8 

CA: 1.8 
AU: 1.0 

Mainstreaming risk information across development 
planning. 

CA: 4.8 
AU: 4.3 

CA: 0.4 
AU: 0.7 

CA: 0.3 
AU: 1.0 

CA: 4.6 
AU: 4.2 

CA: 0.5 
AU: 0.7 

CA: 1.0 
AU: 1.0 

Developing a standardized method for assessing 
disaster risk that is used to inform policies and 
practices. 

CA: 3.8 
AU: 4.3 

CA: 0.6 
AU: 0.7 

CA: 0.3 
AU: 1.0 

CA: 3.9 
AU: 4.4 

CA: 0.5 
AU: 0.7 

CA: 0.0 
AU: 1.0 

Incorporating climate change information in planning 
and decision-making at all levels of government. 

CA: 4.8 
AU: 4.5 

CA: 0.4 
AU: 0.7 

CA: 0.3 
AU: 1.0 

CA: 4.7 
AU: 4.6 

CA: 0.5 
AU: 0.6 

CA: 0.8 
AU: 1.0 

Re-distribution of wealth and power to those most 
impacted by decisions. 

CA: 2.9 
AU: 3.0 

CA: 1.1 
AU: 0.9 

CA: 1.5 
AU: 1.5 

CA: 2.6 
AU: 3.1 

CA: 0.8 
AU: 0.9 

CA: 1.0 
AU: 1.0 

Acquiring buy-in from political, public, private and 
non-governmental entities for a more integrated 
approach. 

CA: 4.1 
AU: 3.9 

CA: 0.9 
AU: 0.5 

CA: 1.0 
AU: 0.0 

CA: 3.8 
AU: 3.9 

CA: 0.9 
AU: 0.5 

CA: 0.8 
AU: 0.0 

Improving the capacity of at-risk populations to 
access financial resources. 

CA: 3.9 
AU: 3.7 

CA: 0.9 
AU: 0.7 

CA: 0.5 
AU: 0.8 

CA: 3.9 
AU: 3.8 

CA: 0.8 
AU: 0.8 

CA: 0.0 
AU: 0.0 

Legislating clearer roles and responsibilities for pre- 
disaster planning and preparedness. 

CA: 3.9 
AU: 3.8 

CA: 1.0 
AU: 0.8 

CA: 2.0 
AU: 1.0 

CA: 3.8 
AU: 3.8 

CA: 1.0 
AU: 0.9 

CA: 1.8 
AU: 1.0 

Legislating disaster risk considerations in all planning 
and decision-making. 

CA: 4.2 
AU: 4.0 

CA: 1.1 
AU: 0.8 

CA: 1.3 
AU: 0.8 

CA: 4.0 
AU: 4.1 

CA: 1.2 
AU: 0.7 

CA: 1.8 
AU: 1.0 

Transitioning to long-term planning beyond political 
cycles. 

CA: 4.4 
AU: 4.4 

CA: 0.8 
AU: 0.7 

CA: 1.0 
AU: 1.0 

CA: 4.4 
AU: 4.6 

CA: 0.7 
AU: 0.7 

CA: 1.0 
AU: 1.0 

Leveraging successes of disaster risk planning for 
preparedness to promote risk awareness and the 
value of disaster risk reduction. 

CA: 4.3 
AU: 4.0 

CA: 0.6 
AU: 0.8 

CA: 1.0 
AU: 0.0 

CA: 3.9 
AU: 3.9 

CA: 0.5 
AU: 0.8 

CA: 0.0 
AU: 0.3 

Human development must be considered in pre- 
disaster planning and preparedness (e.g., 
poverty, education, hunger, climate action, and 
sustainable cities and communities). 

CA: 4.6 
AU: 3.9 

CA: 0.5 
AU: 0.9 

CA: 1.0 
AU: 0.8 

CA: 4.5 
AU: 3.9 

CA: 0.5 
AU: 0.9 

CA: 1.0 
AU: 0.5 

Disaster risk must be considered in all stages of 
planning and policymaking for initiatives such as 
economic growth, urban expansion, 
transportation, resource development, and 
education. 

CA: 4.8 
AU: 4.2 

CA: 0.4 
AU: 0.6 

CA: 0.3 
AU: 0.0 

CA: 4.7 
AU: 4.3 

CA: 0.5 
AU: 0.4 

CA: 0.8 
AU: 0.5  

J. Raikes et al.                                                                                                                                                                                                          



Climate Risk Management 32 (2021) 100291

14

Table A.2 
Additional information corresponding to Table 2 on the importance of human development considerations in pre-disaster risk planning for pre-
paredness, as defined using the Sustainable Development Goals, according to Canadian (CA) and Australian (AU) expert panels.  

Item Average Score - 
Floods 

Standard 
Deviation - Floods 

Inter-Quartile 
Range - Floods 

Average Score - 
Droughts 

Standard Deviation 
- Droughts 

Inter-Quartile 
Range - Droughts 

Poverty CA: 4.3 
AU: 3.5 

CA: 0.7 
AU: 0.9 

CA: 1.0 
AU: 1.0 

CA: 4.0 
AU: 3.6 

CA: 0.6 
AU: 1.1 

CA: 0.0 
AU: 1.0 

Hunger CA: 3.5 
AU: 3.2 

CA: 1.0 
AU: 1.2 

CA: 1.0 
AU: 2.0 

CA: 3.6 
AU: 3.6 

CA: 0.5 
AU: 0.9 

CA: 1.0 
AU: 1.0 

Health and well-being CA: 4.6 
AU: 4.2 

CA: 0.5 
AU: 0.8 

CA: 1.0 
AU: 1.0 

CA: 4.1 
AU: 4.3 

CA: 0.5 
AU: 0.6 

CA: 0.0 
AU: 1.0 

Education CA: 3.7 
AU: 3.9 

CA: 1.0 
AU: 0.8 

CA: 1.3 
AU: 1.0 

CA: 3.5 
AU: 3.7 

CA: 0.8 
AU: 1.0 

CA: 1.0 
AU: 1.0 

Clean water availability 
and sanitation 

CA: 4.7 
AU: 4.3 

CA: 0.5 
AU: 0.7 

CA: 1.0 
AU: 1.0 

CA: 4.6 
AU: 4.3 

CA: 0.5 
AU: 0.7 

CA: 1.0 
AU: 1.0 

Industry, innovation, and 
infrastructure 

CA: 4.3 
AU: 3.7 

CA: 0.6 
AU: 0.7 

CA: 1.0 
AU: 1.0 

CA: 3.8 
AU: 3.6 

CA: 0.6 
AU: 0.8 

CA: 0.8 
AU: 1.0 

Sustainable cities and 
communities 

CA: 4.3 
AU: 3.9 

CA: 0.7 
AU: 1.0 

CA: 1.0 
AU: 1.8 

CA: 3.7 
AU: 4.0 

CA: 0.9 
AU: 0.9 

CA: 1.0 
AU: 2.0 

Climate action CA: 4.5 
AU: 4.2 

CA: 0.6 
AU: 0.9 

CA: 1.0 
AU: 1.0 

CA: 4.5 
AU: 4.4 

CA: 0.7 
AU: 0.8 

CA: 1.0 
AU: 1.0 

Marine ecosystems CA: 3.4 
AU: 3.7 

CA: 1.2 
AU: 1.0 

CA: 1.3 
AU: 1.0 

CA: 3.4 
AU: 3.3 

CA: 0.7 
AU: 1.2 

CA: 0.8 
AU: 2.0 

Terrestrial ecosystems CA: 3.8 
AU: 3.7 

CA: 1.0 
AU: 1.0 

CA: 0.5 
AU: 1.0 

CA: 4.1 
AU: 4.1 

CA: 0.5 
AU: 0.7 

CA: 0.0 
AU: 1.0  

Table A.3 
Additional information corresponding to Table 3 on the overall importance of elements for an effective integrated system for floods and droughts 
according to Canadian (CA) and Australian (AU) expert panels.  

Item Average 
Score - 
Floods 

Standard 
Deviation - 
Floods 

Inter-Quartile 
Range - 
Floods 

Average 
Score - 
Droughts 

Standard 
Deviation - 
Droughts 

Inter-Quartile 
Range - 
Droughts 

Clear roles and responsibilities are legislated for 
disaster risk planning for preparedness across 
levels of governments. 

CA: 4.5 
AU: 4.6 

CA: 0.9 
AU: 0.6 

CA: 1.0 
AU: 1.0 

CA: 4.4 
AU: 4.5 

CA: 0.8 
AU: 0.6 

CA: 1.0 
AU: 1.0 

Climate and disaster risk information is integrated 
into planning and decision-making processes. 

CA: 4.2 
AU: 4.7 

CA: 0.8 
AU: 0.4 

CA: 1.0 
AU: 0.8 

CA: 4.1 
AU: 4.7 

CA: 0.8 
AU: 0.5 

CA: 1.3 
AU: 1.0 

Collaborative planning exists between levels of 
government. 

CA: 4.7 
AU: 4.6 

CA: 0.6 
AU: 0.6 

CA: 0.0 
AU: 1.0 

CA: 4.7 
AU: 4.5 

CA: 0.6 
AU: 0.6 

CA: 0.3 
AU: 1.0 

Collaborative planning exists across government 
agencies. 

CA: 4.7 
AU: 4.6 

CA: 0.6 
AU: 0.6 

CA: 0.0 
AU: 1.0 

CA: 4.7 
AU: 4.5 

CA: 0.6 
AU: 0.5 

CA: 0.3 
AU: 1.0 

Social infrastructure (relationships with communities, 
between networks, and with government/non- 
government organisations) is functional. 

CA: 4.4 
AU: 4.2 

CA: 0.7 
AU: 0.6 

CA: 1.0 
AU: 1.0 

CA: 4.3 
AU: 4.3 

CA: 0.7 
AU: 0.5 

CA: 1.0 
AU: 1.0 

Climate and disaster risks are understood and 
considered in policies, plans, and programs in 
other sectors (e.g., economic development, urban 
expansion, public transportation projects, and 
resource development). 

CA: 4.6 
AU: 4.6 

CA: 0.6 
AU: 0.5 

CA: 1.0 
AU: 1.0 

CA: 4.5 
AU: 4.5 

CA: 0.6 
AU: 0.5 

CA: 1.0 
AU: 1.0 

Risk prioritisation is embedded in long-term planning 
(i.e., beyond political cycles). 

CA: 4.5 
AU: 4.6 

CA: 0.5 
AU: 0.6 

CA: 1.0 
AU: 1.0 

CA: 4.4 
AU: 4.6 

CA: 0.5 
AU: 0.6 

CA: 1.0 
AU: 1.0 

Communities are aware of disaster risks. CA: 4.5 
AU: 4.3 

CA: 0.5 
AU: 0.7 

CA: 1.0 
AU: 1.0 

CA: 4.4 
AU: 4.2 

CA: 0.5 
AU: 0.7 

CA: 1.0 
AU: 1.0 

Communities are engaged in disaster risk planning 
and policymaking. 

CA: 4.3 
AU: 3.9 

CA: 0.8 
AU: 0.7 

CA: 1.0 
AU: 1.0 

CA: 4.3 
AU: 3.8 

CA: 0.6 
AU: 0.9 

CA: 1.0 
AU: 1.3 

Operational funding exists to respond and recover 
efficiently and effectively. 

CA: 3.7 
AU: 3.9 

CA: 0.8 
AU: 0.8 

CA: 1.0 
AU: 1.0 

CA: 3.8 
AU: 3.9 

CA: 0.8 
AU: 0.8 

CA: 1.0 
AU: 1.0 

Accountability of individuals for their decisions. CA: 3.2 
AU: 3.8 

CA: 0.9 
AU: 0.8 

CA: 1.0 
AU: 1.0 

CA: 3.3 
AU: 3.8 

CA: 1.0 
AU: 0.8 

CA: 1.3 
AU: 1.3 

Governance is equally balanced between top-down 
and bottom-up management. 

CA: 3.5 
AU: 4.1 

CA: 0.8 
AU: 0.6 

CA: 1.0 
AU: 0.0 

CA: 3.4 
AU: 4.0 

CA: 0.8 
AU: 0.6 

CA: 1.0 
AU: 0.0 

Comprehensive decision-making support tools exist. CA: 4.2 
AU: 4.2 

CA: 0.9 
AU: 0.6 

CA: 1.0 
AU: 1.0 

CA: 3.8 
AU: 4.3 

CA: 1.0 
AU: 0.6 

CA: 0.5 
AU: 1.0  

J. Raikes et al.                                                                                                                                                                                                          



Climate Risk Management 32 (2021) 100291

15

References 

Adger, W.N., 2006. Vulnerability. Glob. Environ. Change 16 (3), 268–281. 
Alkire, S., 2010. Human Development: Definitions, Critiques, and Related Concepts. United Nations Development Programme, Human Development Research Papers.  
Allen, T., Prosperi, P., Cogill, B., Padilla, M., Peri, I., 2019. A Delphi Approach to Develop Sustainable Food System Metrics. Soc. Indic. Res. 141 (3), 1307–1339. 
Australian Institute for Disaster Resilience (AIDR). (2019). Australian Emergency Management Arrangements. https://www.aidr.org.au/media/1764/aidr_ 

handbookcollection_australian-emergency-management-arrangement_web_2019-08-22_v11.pdf. 
Boon, H., 2013. Preparedness and vulnerability: an issue of equity in Australian disaster situations. Aust. J. Emerg. Manage. 28 (3), 12–16. 
Bressers, N., Bressers, H., Larrue, C., 2016. Introduction. In: Bressers, H., Bressers, N., Larrue, C. (Eds.), Governance for Drought Resilience. Springer International 

Publishing, Switzerland, pp. 1–16. 
Brown, K., Westaway, E., 2011. Agency, Capacity, and Resilience to Environmental Change: Lessons from Human Development, Well-being, and Disasters. Annu. Rev. 

Environ. Resour. 36 (1), 321–342. 
Buurman, J., Mens, M.J.P., Dahm, R.J., 2017. Strategies for urban drought risk management: a comparison of 10 large cities. Int. J. Water Resour. Dev. 33 (1), 31–50. 
Climate Council of Australia Ltd. (2018). Deluge and Drought: Australia’s Water Security in a Changing Climate. https://www.climatecouncil.org.au/wp-content/ 

uploads/2018/11/Climate-Council-Water-Security-Report.pdf. 
Collins, A.E., 2018. Advancing the disaster and development paradigm. Int. J. Disaster Risk Sci. 9 (4), 486–495. 
Commonwealth of Australia (2018a). Profiling Australia’s vulnerability: The interconnected causes and cascading effects of systemic disaster risk. National Resilience 

Taskforce. https://www.aidr.org.au/media/6682/national-resilience-taskforce-profiling-australias-vulnerability.pdf. 
Commonwealth of Australia (2018b). National Disaster Risk Reduction Framework. Retrieved from: https://www.homeaffairs.gov.au/emergency/files/national- 

disaster-risk-reduction-framework.pdf. 
Cutter, S.L., Boruff, B.J., Shirley, W.L., 2003. Social vulnerability to environmental hazards. Soc. Sci. Q. 84 (2), 242–261. 
Cutter, S.L., Emrich, C.T., Morath, D.P., Dunning, C.M., 2013. Integrating social vulnerability into federal flood risk management planning. J. Flood Risk Manage. 6 

(4), 332–344. 
de Bruijn, K., Buurman, J., Mens, M., Dahm, R., Klijn, F., 2017. Resilience in practice: Five principles to enable societies to cope with extreme weather events. Environ. 

Sci. Policy 70, 21–30. 
Doria, M.D.F., Boyd, E., Tompkins, E.L., Adger, W.N., 2009. Using expert elicitation to define successful adaptation to climate change. Environ. Sci. Policy 12 (7), 

810–819. 
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