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The practical focus and humanitarian associations of research on 
natural hazards, disaster risk and resilience mean science is 
already well integrated with policy and practice. In many cases 
disaster science has been leading in interdisciplinary and policy 
facing research agendas — the very practical focus of research 
requires user involvement in knowledge generation, especially if 
that knowledge is to be put into practice.
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UKDC-Resilience is a consortium of four international centres of excellence on hazards, risk and 
resilience research, all located in the UK: The Cabot Centre, University of Bristol; The Institute of 
Hazards, Risk and Resilience, Durham University; The Centre for Integrated Research on Risk and 
Resilience, King’s College London, and The Institute for Risk and Disaster Risk Reduction, 
University College London. Our combined commitment is for innovative and policy relevant research.

It is important for research and research funding to support policy by 
encouraging all researchers, including trainees, to communicate and engage 
with non-academic partners.  There should be more focus on multi-disciplinary 
work linking science, social science and the arts, and involving public 
engagement.  We suggest that priority research topics include: better 
understanding compound and individual extreme events and how they may 
occur in 'cascades’; uncertain risks and their impact on interconnected 
systems and the significance of rights and responsibilities. Science impact 
mechanisms include communication, partnerships and training.



We are at a pivotal moment in the development of policy, public consciousness and scientific 
capacity to understand and manage disaster risk and build resilience. The 2012 IPCC Special Report 
on Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation 
(SREX) makes it clear that the wealth of knowledge developed from disaster risk management 
science, hazard modelling, observation and practice, coupled with the intellectual innovation 
stimulated by climate change adaptation, provide a potent force for an invigorated disaster science 
and are important for adaptation as well as mitigation of disaster impacts. SREX also signified a 
demand from policy makers for advancement in the understanding of physical and social processes 
shaping disaster risk, loss and recovery. 

The need for a strategic response from the scientific community to these supply and demand drivers 
for advancement is made more urgent by the political momentum provided by the contemporary 
processes of revision of the Hyogo Framework for Action 2005-2015 (HFA). This process calls for 
greater evidence led policy and a stronger role for science across disaster risk planning and practice. 
Arguably, wider support for integrated research will come from the UN Sustainable Development 
Goals (SDGs) which identify disaster risk and resilience as key determinants of successful 
development. As the 2015 UN World Economic Situation and Prospects report, 2015 underlines, 
economies around the globe are at risk from climate change and other natural hazards. Thus a 
perspective on disasters which brings together research on natural hazards and human processes is 
essential to comprehensively address risks and development needs.

Science in the UK is already well placed to respond to this agenda. From hazard modelling and 
observation to behavioural, medical and critical social sciences, international leadership is evident. 
Support for an integrated approach to research is growing within the UK Research Councils and 
governmental departments, especially DFID who also bring in a demand for research that can feed 
directly into impact. International programmes like Future Earth and The European Union Horizon 
2020 are set to emphasise hazard, vulnerability and resilience with an increasingly global remit. The 
UK challenge is to build collaboration in core research and training to balance a currently 
geographically distributed expertise with the benefits of concentration.

The UK is also a global hotspot for professional activity in disaster risk reduction and resilience 
building, from DFID and the humanitarian sector to global insurance and reinsurance business, 
engineering and planning organisations. This context for research and its funding make clear the 
importance of coproduction where research users and researchers can both be involved in setting 
research questions, sharing data, soliciting and analysing data and considering its implications. This 
includes communities at risk as well as policy makers. But establishing a science career remains a 
challenge for those spanning research and policy. The SDGs and HFA revision processes call on 
science to help in production, collection and verification of indicators of development and its 
alternatives. In particular, science-policy collaboration faces coping with human vulnerability to 
disaster risks in a globally interconnected world, where local decisions have distant consequences 
and where action may be tilting from incremental to transformative. 

Faced by political opportunity, policy demand and a groundswell of scientific innovation, where can 
science lead policy and advancement in fundamental understanding of social and physical process for 
risk management? This briefing note presents one possible response. Our agenda for integrated 
science is organised around five research and three capacity building priorities. That capacity building 
is seen as a priority alongside research is itself an exciting development for an academic community. 
Research and capacity building are envisioned to cross-cut and offer a vision of academic 
engagement in disaster studies that is current, grounded and reflexive. In particular, it is seen as a 
priority to focus disaster risk and resilience research through the social, economic and political 
sciences, medicine and behavioural science and art and the humanities so that transdisciplinary 
research can build on a bed rock of interaction with engineering, natural and physical sciences. It is 
through these collaborations that we will know the right questions to ask about the shape, trajectory 
and consequences of emerging, possible and desirable futures.
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    Five Research Priorities

Priority 1: Extremes 

Improved understanding of the probabilistic frequency-size 
distribution of hazard events, the aggregate development 
impact of small events compared with large disasters, and 
their interaction, is leading to a revision of risk 
management priorities. The challenge has been captured 
by UNDP in its consideration of intensive (rare but 
catastrophic) and extensive (common, small but erosive) 
events. It is argued that, in aggregate, everyday disasters 
associated with extensive risk generate a more substantial 
depressive effect on development than do catastrophic 
events. Neither very rare nor very small events are easily 
captured by contemporary hazard and risk modelling, nor 
are they easily translated into policy programming. 
Intensive events often fall outside of the range of futures 
decision-makers will consider; extensive risk is rarely seen 
in the aggregate while individual events may seem trivial. 
Certainly there is very limited experience of integrated 
work where modelling, communication and policy 
advocacy have considered the range of events from small 
to large in specific policy communities or places at risk.

Priority 2: Cascades

Disasters are now recognised to be complex events, they 
unfold from multi-hazard interactions, producing 
teleconnected impacts that can separate hazard event form 
human impact and with indirect losses (e.g. in lost business 
share or emotional harm) which are arguably more 
significant than direct economic loss. These findings call for 
new lenses on risk and loss, new methods for tracking 
impact and new discussions on who wins and losses from 
disaster risk management and humanitarian response, and 
how risk management should best position itself in a 
globalised world. Complexity and systems science are 
useful in this regard as they allow a positioning of hazard 
events and resultant disasters as periods of disruption and 
instability, characterised by the emergence of new systems 
equilibrium. This acknowledges that despite policy rhetoric, 
few events, even with the best reconstruction, are able to 
return environmental systems or people’s lives to pre-
disaster status, for better or worse. 

Priority 3: Uncertainty

Researchers and policy makers are often thought to have 
contrasting tolerance of uncertainty. It is argued that the 
public, practitioners and policy makers want clear answers 
and that science has not always been able to deliver this. In 
some areas of science the ambiguity that comes with 
complexity is being increasingly constrained, but in other 
areas, because of the nature of complexity, it is argued that 
the uncertainty never will be constrained. It is important to 
find ways of communicating uncertainty that can enable 
rather than switch off decision-makers. At the edges of 
science frontiers, ignorance has first to be identified before it 
can be addressed and revealing the extent of uncertainty 
indicates advancement in knowledge. These challenges are 
as true for studies of hazard as they are for social 
vulnerability or resilience and here again, a closer scrutiny of 
science production mechanisms, of methods for analysis and 
communication can open common conversations across 
disciplines and possibly common ways through to a clearer 
expression of what we know and do not know. Connected to 
this are ongoing questions surrounding the appropriateness 
of clear, but reductive quantitative, compared to sometimes 
less easily transparent but more complete qualitative
science traditions. 

Priority 4: Interconnectivity

Time, space and scale shape the conditions through which 
physical, social and combined social-environmental systems 
move, and potentially cascade. Interconnections made over 
time, through space and across scales generate feedback, 
delay, differential phasing and magnitudes of hazard and 
vulnerability production, warning effectiveness and impact. 
This is inherent in all hazard and social systems and for social 
systems, is enhanced through globalisation where scale 
jumping and translocated risks mean decisions made at one 
time, place and scale (e.g., for consumption, agricultural 
policy, financial speculation) are increasingly impacting at 
distance with challenges for attributing responsibility. 
Overcoming this challenge of co-responsibility is key for a 
more equitable and just alignment of risk reduction. Learning 
systems lie at the heart of this challenge – science needs to 
work to better understand how social-environmental systems 
learn and change behaviour over time, space and scale.   

Priority 5: Rights and Responsibility

Risk management is as much a cultural as a technical or economic consideration. Who wins, who loses, 
when and where losses are to accrue and who is to blame when things go wrong, require science that can 
accept the interpretations brought by contrasting perspectives. Often there is not a single answer to explain 
a hazard or disaster event, or its avoidance. Improving decision-making to strike the best possible balance 
between risk reduction, response and development will benefit from improved risk forecasting. But a sea-
change in outcomes requires comprehensive integration of ethics, political philosophy, sociology and 
organisational research. This can include work developed in climate change adaptation, to better understand 
who it is that makes decisions, when and how in chains of responsibility leading to the management of 
disaster risk and events. This is an agenda for enhancing critical reflexivity in decision-making at all scales. 
When placed alongside our other priorities, Rights and Responsibility clearly repositions disasters research 
and policy as an expression of development and asks what role disaster risk and response play as an 
expression of underlying development pathways and in potentially transforming development to move 
towards a more just and sustainable trajectory.



Disaster Risk: A Future Agenda for Integrative Science

Science Impact Mechanisms

Mechanism A: Communication. 
A wide range of techniques for risk communication exist, from participatory 
visualisation to scenario planning. Innovations are set to open new opportunities for 
engaging stakeholders, including the public, to better understand underlying natural 
and social properties shaping disaster risk and loss, to communicate priorities and 
values to researchers. There is potential for disasters research to lead wider 
processes of a reinvigorated participative democracy. This can be part of a deeper 
agenda for social and political transformation towards sustainability. This is 
challenging, but opens exciting methodological and policy opportunities, not least for 
the deployment of citizen science and mass communications technology. Scope is 
limited by constraints on the systematic collection and public accessibility of data, but 
also by a lack of verified experience with knowledge systems controlled by those at 
risk. 

Mechanism B: Partnership. 
How can UK science best serve those at risk? How able is the UK to build capacity in 
countries and communities facing risk? Addressing these long-standing questions is 
given urgency by the increasing interdependence of a globalised society, and also by 
widening inequality that development and diplomatic policies have failed to confront. 
Revision of UK science partnerships and strategy might usefully explore scope for a 
more routine and structured exchange of academics, technicians and policy makers so 
that divisions between universities, government departments and NGOs, both at home 
and abroad are permeable. This requires a rethink of career structures as well as 
organisational forms. Experience with Knowledge Exchange Fellows highlights these 
challenges and also their valuable impacts on risk planning. These experiments indicate 
that real gain will come from scaling up support for long-term bilateral relationships 
between the UK and international science and policy partners including communities at 
risk.

Mechanism C: Training. 
Training the new generation of integrated disaster scientists requires a reorientation 
in support for postgraduate learning. Individual research councils have long invested 
in interdisciplinary PhDs. The move towards Doctoral Training Centres provides 
regional concentration of teaching resource and learning activity. Nevertheless 
expertise is widely distributed, providing access to training nation-wide and should 
not be diminished. However, to achieve a step-change towards integrated and policy 
facing disaster science a formalised focal point for research led training is needed. 
This can take many forms, from a network of associated universities, to a single 
dedicated national institute. Any initiative needs to build in not only traditional PhD 
but also professional training and reach out to integrate natural as well as social 
science into the humanitarian sector, civil defence and development sectors. This 
mechanism is fundamental for the generational shift needed to embed disaster risk 
awareness into development. 
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