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Introduction 

 

The United Nations’ (UN’s) Sendai Framework for Disaster Risk Reduction 2015-2030 

recommends the strengthening of disaster risk modelling, assessment, mapping, monitoring and 

multi-hazards early warning systems; as well as the promotion of comprehensive surveys on multi-

hazard disaster risks [1]. In the same time, equitable disaster risk reduction and resilience (DR3) 

is a core component of sustainable development, relating to 25 targets across 10 of the 17 

sustainable development goals (SDGs) [2]. The urgent need for states and stakeholders to work 

together towards equitable (DR3) was reinforced in the UN’s 2030 Agenda for Sustainable 

Development, with a pledge that “no one will be left behind” [3]. The success of the SDGs and the 

Sendai Framework will thus, in part, be measured by the progress in implementing disaster risk 

reduction in rational and inclusive ways to build equitable resilience.  

 

Currently DR3 measures are often managed in isolation from broader sustainability efforts, 

challenging the overall progress of SDGs. Unfortunately, the increasing complexity of pre- 

and post-disaster risks raise many uncertainties about socio-economic advances and 

ecological integrity in countries around the world. Since 1980, weather-related hazards have 

accounted for 74% (US$2.6 trillion) of total reported losses, 87% (18,200) of total disasters, 

and 61% (1.4 million) of total lives lost [2]. The number of weather-related hazards such as 

droughts, floods and heat waves has tripled, and their frequency and intensity are expected to 

continue increasing, adding greater pressure on resource availability. These risks are 

amplified by climate variability and change and made more complex by changing patterns of 

human activity. 

 

The weather-related hazards have increased significantly and expected by 2030 more people 

to be exposed to the full range of natural hazards and climate extremes. We have to mention that 

coastal cities and islands are highly vulnerable to extreme events, and some have highest 

concentration of people and infrastructure and at the frontline of the effects of climate change.  

 

Statistics shows that by 2030 there could be 325 million people exposed to the full range of 

natural hazards and climate extremes [4]. Global average annual losses from disasters are 

forecast to increase from US$260 billion in 2015 to US$415 billion by 2030 [5]. Furthermore, 

global supply chains are increasingly interconnected so that when a disaster occurs, the 

impacts ripple across countries and regions [6]. Achieving equitable DR3 therefore means 

creating governance tools and processes that support sustainable and equitable disaster risk-

sharing, retention and financial protection across global supply chains. 

 

For these reasons it is fundamental to Re-Energize governance for equitable DR3 through 

transdisciplinary research combining quantitative and qualitative approaches. This chapter 

summarizes a Collaborative Research Action and consortium, initiated, developed and lead by the 

author entitled “Re-Energize Governance of Disaster Risk Reduction and Resilience for 



 

 

Sustainable Development (Re-Energize DR3)” [7] awarded by the Belmont Forum [8]. Next 

section summarizes the approach undertaken together with the methods considered.  

 

Exploratory Science for Multi-Level Governance Bringing Equity at The Centre Of Decision 

 

The author put together an international scientific research agenda and team of researchers and 

academics from 11 universities, 4 continents, 7 countries (UK, USA, Qatar, Japan, Ghana, 

Mauritius, Italy) to address the interactions between disasters and sustainable development for 

effective disaster risk management and develop innovative and implementable strategies and 

technologies to help reduce disaster risk and enhance societal coping capabilities. Re-Energize 

Governance of Disaster Risk Reduction and Resilience for Sustainable Development project 

emphasizes the importance of community involvement in disaster risk management planning and 

the role of legal principles and institutions in reducing asymmetries in knowledge and power 

within a society. In conditions of post-normal science, where facts and indicators are uncertain and 

values are disputed, there is need for a normative-institutional approach involving diverse 

stakeholders and the ponderation of legal principles. The project team members have different 

skills and backgrounds, underpinning different disciplines: social science, computer science, 

environmental, law, engineering, climate. The purpose is to provide exploratory research regarding 

multi-level governance approaches for prioritizing disaster planning and recovery, strategies for 

equitable distribution of resources to vulnerable people for disaster planning and recovery with 

primary focus on flood, heatwave, and drought disaster types. One key aspect we consider is the 

distribution of resources and powers among different institutions and sectors. With respect to this, 

legislation plays a key role in managing risks and increasing future resilience of disasters, by 

setting out the norms (rules and principles). Of great importance is the integration and coordination 

at multi levels and the regulated risk-related decisions, actions and responsibilities and their laws.  

 

We developed an innovative analytical framework, through a mixed of quantitative and qualitative 

methods and approaches. We collected data from a variety of sources, conducted our own 

empirical research, verify the output statements generated from the empirical work with relevant 

experts and practitioners through interviews and workshops. We use the key governance principles 

of commitment, participation, horizontal and vertical coordination, knowledge, monitoring, 

continuity. We link them with the 2030 Agenda and principles of universality, partnerships, 

interconnectedness and inclusion by leaving no one behind. 

 

Through the state-of-the art in the assessment, monitoring and management of DR3 analytical 

phase, we concluded that conventionally, policy makers develop risk assessments and response 

plans through unsystematic processes and focus on a limited number of indicators. In risk 

assessment and planning, indicators typically include technical measures of weather patterns, 

infrastructure status and demographics, while social indicators for community resilience (such as 

social capital) are overlooked. In the post-disaster allocation of resources, indicators tend to focus 

on costs and benefits while neglecting process measures of the democratic legitimacy of decisions, 

justice and human rights [9,10]. As such, conventional government approaches to the use of 

indicators for DR3 lack transdisciplinary expertise [11], with challenges being even greater in 

developing countries [12]. What we need is resilience indicators related to distributive and 

procedural justice concerns in disaster management. Furthermore, most of the laws focus more on 

the response and recovery strategies and lack recognition of risk reduction strategies. The Hyogo 



 

 

and Sendai Framework as well as IFRC define the inclusion of risk reduction activities and 

strategies in legislative documents through themes that include the provisions of early warning 

system, provision of community education and public awareness, improving building codes, law 

use planning, land tenure and informal settlement, provision of risk-sharing and insurance, 

improving public participation in DR3 activities. The literature on resilience underlines the need 

for a resilience theory that enables decision makers to engage with questions of equity. Key 

elements of equitable resilience building developed in [13] are based on recognizing subjectivities, 

inclusion and representation, working across scales and transformative change. 

 

In our project, we use a mixed-methods survey of researchers and stakeholders with elicit expert 

views on the existing use of disaster indicators in different locations around the world. We focus 

specifically on the priorities and values for decision-makers to reduce risks and enhance resilience, 

manage the effects and drivers of these risks, and more importantly reduce exposure of vulnerable 

communities. This phase will reveal the strengths and weaknesses of these indicators from 

different perspectives. Follow-on interviews will reveal the experts’ underlying reasoning, 

bringing attention to disciplinary, institutional and geographical differences in their assumptions, 

judgements and problem framings. In terms of stakeholders’ identification, we sample and select 

them in strategic and logic ways, according to their relevance to the research goals, questions we 

address in the research and methodological approach. From review, informal conversations and 

engagement, previous relevant scientific documents, we identified relevant stakeholders with 

legitimate interest in DR3 policy and governance, adapted from the framework suggested in [14] 

using a venn diagram to categorize stakeholders based on their power, legitimacy and urgency. 

For the engagement process, a number of methods including Policy Delphi, Q method, Balanced 

Scorecard, engage with stakeholders through interviews and focus groups, to identify the 

indicators identified in line with the three areas identified: type of respondent (categorized 

according to power, legitimacy and urgency), category (finance, process, beneficiaries, learning 

and innovation) and disaster phase management (anticipation, assessment, prevention, response 

and recovery).  

 

This will help to overcome ‘silo’ thinking for disaster prevention and response, providing the first 

step towards an integrated process. Furthermore, will inform and input into the integrated 

modelling platform development phase, which includes a number of well-established and 

developed tools and here I particularly mentioned two of them:   

• The Resource Allocation tool for Disasters Assessment and Resilience due to Climate 

Change (RA.DAR) which was developed at UCL Islands Laboratory [15] for optimal 

pathways of resource use in case of a disaster considering different groups within society 

and their needs. It covers the resource nexus concept and the trade-offs between use of 

resources (water, energy, land, food) under different climatic conditions [16]. Integrating 

equity principles for resource allocation into the tool will allow us to more accurately 

reduce risks by putting the most vulnerable neighborhoods on the map.  

• The Artificial Intelligence for Digital Response (AIDR) tools which was developed by 

HBKU-QCRI [17] an open source software platform built to filter and classify social media 

messages related to emergencies, disasters, and humanitarian crises; data which can be then 

ready for use in dashboards, maps or other analytical programs. Combining data from 

satellite imagery, seismometers, with location-tagged social media will provide an 

understanding of early warnings and verify reports in real-time.  



 

 

 

The translation of evidence into a modelling tool is inevitably selective and contestable, as 

interpretations of the evidence differ between experts and practitioner communities [18, 19].  

The survey and in-depth interviews for end-user will be applied and tested for participants from 

governmental and non-governmental organizations to identify how the legal principles in the field 

of disaster law under the legal framework of end-user is being operated by its institutional 

structures and if there are procedures for systematized and rational balancing of principles in ways 

that include multiple views of different stakeholders for legitimacy of decision-making. 

Community engagement, ownership, participation and indigenous/local knowledge are frequently 

stressed in the reviewed literature of resilience [20-22]. Furthermore, recent literature underlines 

the need for a resilience theory that enables decision makers to engage with questions of 

equity. A key insight is that there are four elements to equitable resilience-building [23]: 

recognizing subjectivities, inclusion and representation, working across scales and promoting 

systems transformation beyond adaptation. While each issue is critical, the recognition and 

addressing of all four under our methodology, and their interactions, aims to promote equity 

in resilience practice.  

 

Intellectual Merit 

 

This research emphasizes the central role of communities in the governance of DR3, bringing in 

equity as a core element of DR3. As global supply chains are increasingly interconnected so that 

when a disaster, of course, now impacts ripple across countries and regions as well. So we should 

think globally and act locally and leaving no one behind us. So to do that, we need to gather some 

evidence based strategies to avert, minimize and address loss and damage. So research primary 

focus in climate action is to prevent negative climate impacts with the fact the island states or 

coastal cities and so on. So, for example, climate justice is an area of research that frames climate 

change as a political and ethical issue, but not solely as a problem underlying environmental 

change. There are many complexities and uncertainties as we are ready to deal with.  

 

From the analysis there are three main areas, where decision makers need to pay more attention 

and efforts: 

• First, inclusive governance, by creating governance processes and tools that support 

sustainability and equitable disaster, risk sharing, retention and financial protection across 

global supply chains.  

• Second one is the normative institutional approach, which involves diverse stakeholders 

and with one direction of legal principles. In other words, we need to adopt current 

resilience plans because none of the sector security and resilience plan seems to account 

for equality and justice aspects.  

• The third one is to establish equitable, resilient standards by frame it from the perspective 

of equity. 

 

In terms of research and methods, there are three things that require support from the research 

communities. One of them is related to indicators. Current indicators that value resilience don't 

really account for vulnerabilities. So, the integration between disaster risk reduction, resilience, 

ethics agenda, climate change agenda entails reassessment the indicators currently considered. We 

need to define indicators that value resilience adequately and to drive mitigation in ways that 



 

 

accounts for vulnerabilities. Another key aspect is the lack of disaggregated data. Data does not 

support the understanding of a full impact on vulnerable groups and inequalities in resource 

allocation for response, preparedness for recovery of disasters. And the third thing is we need to 

adopt the more necklacing for methodological approach.  

 

So in our case, we combine quantitative and qualitative research dimensions, by using artificial 

intelligence (AI), machine learning (ML), natural language processing (NLP), resource nexus 

(RN) type of quantitative research methods with qualitative methods (surveys, in-depth interviews, 

workshops) and deontological approach (values and principles) and transmission of research 

agenda via stakeholders and international advisory board, with the aim to transform the qualitative 

and quantitative data into more actionable insights [20]. We address the simultaneous interaction 

between climate related natural disasters and development for disaster risk management. We 

acknowledge the role of community involvement in disaster risk management planning and the 

role of legal principles and institutions in reducing these asymmetries in knowledge and power 

within the society. Within that framework depends on the progress in implementing the equitable 

disaster risk reduction resilience. And that involves this complex data processes and stakeholder 

engagement across all the governments levels. Generating real-time maps highlighting vulnerable 

areas and communities by incorporating different indicators learned from various sources such as 

ground-truth data, sensors, social media and combining ML, AI, NLP will enable their users to ask 

specific targeted questions and receive answers drawn from messy, real-world datasets. The 

application phase of the integrated toolbox and adaptive governance solutions for selected disasters 

type (floods, droughts, heatwaves) into frameworks of action and implementation at end-user level 

(selected islands, coastal cities) will reveal that it can be adapted and adopted to other locations 

globally with the support from key global organizations.  

 

By crossing disciplinary, institutional and geographical boundaries, this research will be a valuable 

addition to planning capability because it will: 

(i) Enable effective collaboration to ensure discussion leads to action; 

(ii) Provide the means for a holistic view comprising economic, environmental and social 

aspects of alternative options; 

(iii) Create adaptive governance approaches which is imperative for equitable DR3 

(iv) It will enable dynamic interaction and learning across the research partners and 

stakeholders. 

The transdisciplinary outputs and guidelines will thus support decision-makers and communities 

to advance equitable disaster risk reduction through effective management of pre- and post- 

disaster risks placing vulnerable communities at the centre of all efforts.  

Furthermore, we expect the main beneficiaries to be communities, cities and islands themselves., 

key decision makers, operators, businesses, and wider society. We expect short-term, mid-term 

and long-term impacts. Short -term impacts arising from the research outputs and engagement with 

stakeholders, collaboration and partnerships; mid-term impacts will come from the use and 

application of our tool, methods and techniques along with other partners; and wider applicability, 

with appropriate training and dissemination; and long-term will emerge from capacity generated 

through partnerships.  

 

Acknowledgments 



 

 

The author would like to grateful acknowledged the financial support of the project Re-Energize 

Governance of Disaster Risk Reduction and Resilience for Sustainable Development (Re-Energize 

DR3) provided by the Belmont Forum’s first disaster-focused funding call DR3 CRA Joint 

Research, which was supported by the Ministry of Science and Technology (MOST) of Chinese 

Taipei in partnership with funders from Brazil (FAPESP), Japan (JST), Qatar (QNRF), the UK 

(UKRI), and the US (NSF).   

https://www.belmontforum.org/news/newest-belmont-forum-awardees-address-resilience-and-

risk-in-disaster-scenarios/ 

 

 

REFERENCES 

[1] United Nations, General Assembly, 2015. Sendai Framework for Disaster Risk Reduction 2015 

– 2030, A/RES/69/283 https://sustainabledevelopment.un.org/frameworks/sendaiframework  

[2] United Nations Office Disaster Risk Reduction (UNISDR), 2015. Disaster Risk Reduction and 

Resilience in the 2030 Agenda for Sustainable Development 

https://www.unisdr.org/files/46052_disasterriskreductioninthe2030agend.pdf 

[3] United Nations General Assembly, 2015. Transforming our world: the 2030 Agenda for 

Sustainable Development 

https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E 

[4] Shepherd, A., Mitchell, T., Lewis, K., Lenhardt, A., Jones, L., Scott, L., Muir-Wood, R., 2013. 

The geography of poverty, disasters and climate extremes in 2030 88 

https://www.odi.org/sites/odi.org.uk/files/odi-assets/publications-opinion-files/8633.pdf 

[5] Fowler, J., 2016. Private Sector hammers our resilience plans 

https://www.unisdr.org/archive/48533 

[6] Mercure, J.F., Paim, M.A., Bocquillon, P., Lindner, S., Salas, P., Martinelli, P., Berchin, I.I., 

de Andrade Guerrs, J.B.S.O., Derani, C., de Alburqueque Junior, C.L., Ribeiro, J.M.P., Knobloch, 

F., Pollitt, H.,Edwards, N.R., Holden, J.B., Foley, A., Schaphoff, S., Faraco, R.A., Vinuales, J.E., 

2019. System Complexity and policy integration challenges: The Brazilian Energy-Water-Food 

Nexus. Renewable and Sustainable Energy Reviews, 105(5): 230-243. 

[7] Re-Energize Governance of Disaster Risk Reduction and Resilience for Sustainable 

Development (Re-Energize DR3) https://www.govdisasters.com  

[8] Belmont Projects Website https://www.belmontforum.org/projects/re-energize-governance-

of-disaster-risk-reduction-and-resilience-for-sustainable-development/  

[9] Allen, B.L., 2007. Environmental Justice and Expert Knowledge in the Wake of a Disaster. 

Soc. Stud. Sci. 37, 103–110. https://doi.org/10.1177/0306312706069431 

[10] Hoffman, S., 2009. Preparing for Disaster: Protecting the most vulnerable in emergencies, In: 

UC Davis Law Review Vol. 42. pp. 1491–1547. 

[11] Sims, B., 2007. The Day After the Hurricane – Infrastructure, Order, and the New Orleans 

Police Department’s Response to Hurricane Katrina. Social Studies of Science, 37(1):111-118. 

https://journals.sagepub.com/doi/pdf/10.1177/0306312706069432 

[12] Jasanoff, S., 1994. Learning from disaster: risk management after Bhopal. University of 

Pennsylvania Press. 

[13] Ensor, J., Matin, N., Forrester, J., Davis, M., 2019 What is equitable resilience?, SEI 

Discussion brief, Stockholm Environment Institute, Sweden, https://www.sei.org/wp-

content/uploads/2019/04/equitable-resilience-discussion-brief-ensor.pdf  

https://www.belmontforum.org/news/newest-belmont-forum-awardees-address-resilience-and-risk-in-disaster-scenarios/
https://www.belmontforum.org/news/newest-belmont-forum-awardees-address-resilience-and-risk-in-disaster-scenarios/
https://sustainabledevelopment.un.org/frameworks/sendaiframework
https://www.unisdr.org/files/46052_disasterriskreductioninthe2030agend.pdf
https://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
https://www.odi.org/sites/odi.org.uk/files/odi-assets/publications-opinion-files/8633.pdf
https://www.unisdr.org/archive/48533
https://www.govdisasters.com/
https://www.belmontforum.org/projects/re-energize-governance-of-disaster-risk-reduction-and-resilience-for-sustainable-development/
https://www.belmontforum.org/projects/re-energize-governance-of-disaster-risk-reduction-and-resilience-for-sustainable-development/
https://doi.org/10.1177/0306312706069431
https://journals.sagepub.com/doi/pdf/10.1177/0306312706069432
https://www.sei.org/wp-content/uploads/2019/04/equitable-resilience-discussion-brief-ensor.pdf
https://www.sei.org/wp-content/uploads/2019/04/equitable-resilience-discussion-brief-ensor.pdf


 

 

[14] Mitchell, R.K., Agle, B. R, Wood, D.J., 1997 Toward a Theory of Stakeholder Identification 

and Salience: Defining the Principle of Who and What Really Counts. The Academy of 

Management Review Vol. 22, No.4, pp. 853-886 (34 pages) 

[15] Spataru, C., 2018 Resource Allocation tool for Disasters Assessment and Resilience due to 

Climate Change (RA.DAR), UCL Islands Laboratory, ISBN: 978-1-9993559-0-7 

[16] Spataru, C., 2018. The five-node resource nexus dynamics: an integrated modelling approach. 

In R. Bleischwitz, H. Hoff, C. Spataru, E. V. Voet, S. VanDeveer (Eds.), Routledge Handbook of 

the Resource Nexus (pp. 236-252). UK: Routledge. 

[17] Imran, M, et al., 2014 AIDR: Artificial Intelligence for Disaster Response 

https://mimran.me/papers/imran_castillo_lucas_meier_vieweg_www2014.pdf 

[18] Freeman, R., 2009. What is “translation”? Evid. Policy A J. Res. Debate Pract. 5, 429–447. 

https://doi.org/10.1332/174426409X478770 

[19] Jasanoff, S., 1990. The Fifth Branch: Science Advisers as Policymakers. Harvard University 

Press, Cambridge, Massachusetts. 

[20] Nelson, D. R., Adger, W. N. and Brown, K., 2007. Adaptation to environmental change: 

Contributions of a resilience framework. Annual Review of Environment and Resources, 32: 395–

419. doi:10.1146/annurev.energy.32.051807.090348 

[21] Norris, F., Stevens, S., Pfefferbaum, B., Wyche, K. and Pfefferbaum, R., 2008. Community 

resilience as a metaphor, theory, set of capacities, and strategy for disaster readiness. American 

Journal of Community Psychology, 41: 127–150. (doi:10.1007/s10464-007-9156-6) 

[22] Ostrom, E., 2009. A general framework for analyzing sustainability of socio-ecological 

systems. Science, 325: 419–422. doi:10.1126/science.1172133 

[23] Martin, N., Forrester, J., Ensor, J., 2018. What is equitable resilience? World Development. 

https://doi.org/10.1016/j.worlddev.2018.04.020 

[24] Spataru, C, 14th June 2020 Re-Energize Governance of Disaster Risk Reduction and 

Resilience for Sustainable Development https://youtu.be/eukTj3lYfx4  

 

 

https://mimran.me/papers/imran_castillo_lucas_meier_vieweg_www2014.pdf
https://doi.org/10.1332/174426409X478770
https://doi.org/10.1016/j.worlddev.2018.04.020
https://youtu.be/eukTj3lYfx4

