
Invitation to Tender  
Call for a Scoping Study on the Analysis, Propagation and Communication of Probability, Uncertainty and Risk.
Closing Date:  Wednesday 6 May 2009 at 16.00Hrs
1.
Summary

The Natural Environment Research Council invites tenders for a scoping study on the analysis, propagation and communication of uncertainty and risk in order to facilitate the development of detailed plans for research activities in the 2009 Theme Action Plans (TAPs).  
Proposals are invited for a scoping study to define a world class research programme which will:

Collate, assess, and develop tools and methodologies for the analysis, propagation and communication of uncertainty and risk within natural hazard science. 
http://www.nerc.ac.uk/about/strategy/documents/theme-report-hazards.pdf
The scoping study directly relates to planning the delivery of NERC Strategy, in particular, Action 1 of the Natural Hazards (NH) Theme Action Plan: Analysis, propagation and communication of probability, uncertainty and risk.  

http://www.nerc.ac.uk/research/themes/tap/documents/tap-natural-hazards.pdf 
The study will also have relevance to all of the NERC Strategic Themes, particularly Climate Systems, (link) Sustainable Use of Natural Resources (link) and the Earth System Science Themes (link).
http://www.nerc.ac.uk/research/themes/ 
The scoping study should map out the current funding landscape, look for commonalities in approach from other funders and identify opportunities for collaboration among funders.
2. Funding
NERC seeks applications from suitably qualified teams from Higher Education Institutes and/or relevant Research Organisations. The study will start by 1 June 2009 and be completed by 23 October 2009.
Following a competitive process, the contract will be awarded up to the value of £130k and will be paid in arrears upon receipt of an invoice and subject to satisfactory completion of the work.   NERC standard terms and conditions for contracts will apply.
3.
Background
3.1
Rationale
Uncertainty is ubiquitous in predictive science and risk is a useful framework for evidence- based decision making.  NERC would like to improve the description, understanding and communication of uncertainty and risk in its science in order to improve predictions, inform the better use of NERC science and to help identify future science priorities.  The impact of NERC natural hazard science will be markedly improved through systematic handling of the analysis, propagation and communication of probability, uncertainty and risk. Particular challenges faced by natural hazard scientists include:

· Handling a very broad range of types, quality and density of data or information

· Incorporating assumptions and expert judgements

· Handling the diversity of approaches in data assimilation

· Modelling extremes

· Dealing with fluctuations that are far from normal and with long-term memory (that violate many of the common assumptions in risk tools)

· Coping with the computational expense of modelling complex, non-linear systems (e.g., the value of emulators such as Gaussian Processes or group outputs to parameterize complex systems

· Propagating uncertainty though model cascades (including complications associated with feedbacks)

· Translating model output into real world variables

· Handling ensembles

· Integrating contrasting model types (e.g. natural hazard models typically developed within NERC and cat-models within the Insurance industry)

· Communicating uncertainties and risk to other parties, including end-users

· Bridging the gap between evidence and policy (there is now an EU requirement to show a demonstrable and understandable evidence base for policy)
Several NERC natural hazards researchers have recognised and are attempting to tackle these challenges, or components of them, but many approaches are being used and it is likely that only a few will readily fit a wide range of applications. Many of these are common to other areas of science, and it is possible that best practice or solutions (most likely with some adaptation) may thus be readily available, but resources have not been allocated to enable options to be explored, or to thoroughly assess what tools and methods may be best-suited to the development of natural hazard science.  

3.2
Objectives 
The objective of the scoping study is to provide the basis/groundwork for development of a world-class programme that will collate, assess, and develop tools and methodologies for the analysis, propagation and communication of uncertainty and risk within natural hazard science.  In particular, it is anticipated that the Programme will: 
1. Collate and assess statistical and non-statistical methodologies that may have applications in Natural Hazards research in the UK, and internationally. 

2. Undertake appropriate statistical and non-statistical research to adapt, develop or provide greatly enhanced tools for the analysis, propagation and communication of uncertainty and risk 

3. Provide best practice guidance and tools for the quantification and analysis of aleatory (natural variability) and epistemic (knowledge) uncertainty, including advice on better experimentation, measurement, monitoring, conceptualisation of complex multi-component and non-linear systems, assumptions, subjectivity and modelling. This should include advice on the assessment of model performance against observed variations. 

4. Provide best practice guidance and tools for the integration of forecasts, including uncertainty, with vulnerability to develop integrated risk assessments for decision-makers and wider society. 

5. Provide best practice guidance and tools for communication of uncertainty and risk to decision makers, and wider society, including use of a common language, better articulation of complexity, joint-working and development of policy advice. 

6. Provide training to enhance best practice in analysis, propagation and communication of uncertainty and risk within NERC natural hazards science. 

4.
Scoping Study Requirements

4.1
Activities 
Taking into account the rationale and anticipated objectives of the potential future programme, the Scoping Study will:
· Identify current status and future plans for activity in this area

· Review and assess applications/tools/methodologies available

· Identify relevant research gaps

· Flag issues and areas where research will be most likely to make significant progress
· Develop the Science Case for the development of new tools/methodologies 
· Draw upon knowledge in other fields (e.g. in the field of medical research) 
· Consider the public understanding of risk and perception of it.

· Hold an interim workshop for presentation to and request input from the community. 

· Make recommendations on how to improve the dialogue and relationships between NERC researchers and insurers.

· Propose actions to close the gap between those providing scientific evidence and policy/decision makers.

· Consider how to deliver training to include 1) current bottom-up demand and practising scientists within/outside NERC and 2) others outside NERC, such as journal editors and reviewers, media and policy makers – who all need a better understanding of how to assess and quantify risk.
· Consider the vehicles for, and benefits of, establishing, maintaining, and evolving standards and disseminating best practice
· Consider how different sources of uncertainty are distinguished in other domains, e.g. how is the importance of expert judgement separated from parameter uncertainty based on historical data or model uncertainty? 
Because a number of these activities lie within areas of social science, NERC strongly encourages the inclusion of socio-economic expertise within the team.  In delivering the objectives of the scoping study, the team should look for opportunities for NERC to collaborate with funders of socio-economic research.  

The successful team will also be expected to involve the NERC theme leader in the process; the theme leader will be responsible for providing strategic oversight and advice.  

Different types and timescales of natural hazards should be framed in the scoping study in order to benchmark the utility of the individual approaches.  For example, methods relevant to flood prediction may not be relevant to earthquakes or climate change predictions.  The Scoping Study should consider:
Measurements (M) about the physical system - How should measurements be included in the risk assessment process?  There may be different approaches on a spectrum for data rich and data poor examples.

Numerical Models/Model Evaluation (E) about the physical system – How should evaluation differ for dynamical as opposed to statistical models, which are now almost ubiquitous, particularly in Climate, in which extrapolation into regions of no data is now occurring.  Model discrepancy should be highlighted.

Expert Knowledge and Judgements about the physical system (EJ) - How should expert judgements be included in the risk assessment process?  How should they be elicited?  How should expert judgements be combined with models and other sources of information?  What is meant by expert judgement?   
The System (Real World) (RW) - The overall purpose/driver of this activity (scoping study/potential programme) is to inform our interest in the real world situation.  It is extremely difficult to get inferences on the real world from inferences on models. This requires the combination of data, models and expert judgement. How is this best done?

Communication (C) - Once we are informed on the future real world scenario, how will the attendant risk be communicated between scientists (Probability?) and to the general public and policy makers/users (Other measures/Traffic Lights?)? For reference, medicine and public health could pass on lessons learned, but may not have drawn conclusions relating to all disease risks.
4.2
Outputs
A.
The main output will be to deliver a written report, relevant to NERC strategic requirements, based on the above activities providing:
· a review of  current status
 – applications, methodologies, tools, gaps, key areas for focus of future investments and the case for new methodologies.  Where in NERC science do uncertainty and risk need to be addressed?
· Consideration of the potential contribution of other fields and the public understanding/perception of risk.  Which existing methods are most useful?
B.
An interim workshop to:
· request input from the community
· provide a written workshop report to present interim findings and define how this input will be followed up

C.
Recommendations on which methods and tools have the most potential and how developments should be encouraged by NERC to: 
· improve dialogue, close gaps between communities/stakeholders
· deliver training to all
· disseminate best practice

· distinguish uncertainty in other domains

5.
Guidance for Applicants
5.1
Eligibility

This activity is open to any suitably knowledgeable organisation with a good knowledge of NERC science and UK stakeholders in this research area.

5.2
Finances 
Contracts will be awarded up to the value of £130,000 for the study.  Payment will be made in arrears, following submission of an invoice and will be subject to satisfactory completion of milestones (See 5.3).
Applicants should indicate the day rate of consultants, number of days charged, travel and subsistence costs.  Any other costs should be itemised.

Full economic costing is not applicable and estates and indirect costs will not be covered.

5.3
Governance and Performance Management

Reporting will be to the NERC activity manager, and any changes to the scoping study must be agreed in advance.  A progress update will be required midway through the life of the study and will be in the form of a light touch report, to include the workshop output.  Further reporting to the NERC Theme leader will be required, prior to end of the study and the final report.
Suggested milestones include:

· An initial start up meeting with NERC Swindon Office to discuss/agree implementation 

· The successful applicants will need to show how they will maintain regular contact with Swindon Office and the Theme Leader for strategic advice

· The Interim workshop and report

· A draft final report to be delivered one month prior to the end of the study and to be discussed at a meeting with NERC Swindon Office

· A final written report with recommendations to be submitted by 23 October 2009

6.
Assessment Criteria
Applications will be assessed on:  

· Fit to Call 
· Cost effectiveness 
· Track Record

7.
Timetable
Call announced:



8 April 2009


Deadline for tenders:



6 May 2009
Successful Applicants notified:

Mid May 2009
Contract expected to commence:

1 June 2009 
Completion date:



23 October 2009
8.
Application Format 
The application will consist of two parts, both of which will be in 12 point Times New Roman or Arial, with margins of at least 1.5cm.

i.
Scoping Study Proposal:

· Up to six sides of A4 detailing how you will achieve the specified deliverables, including how the workshop will be followed up
· Up to one side of A4 for the track record of the team and organisation, summarising relevant expertise.  Please include name, contact details and role of all team members.

· Up to one side of A4 for project management Gantt chart

ii.
Financial Proposal:

· Up to one side of A4 is allowed for the finance table (below) and justification of resources.

Please copy the table below to input your costs:

	Heading
	Detail
	Total Cost (£)
	Day Rate

(£)
	Effort (days)

	1) Staff
	Name
	
	
	

	
	add positions as needed
	
	
	

	2) Travel & Subsistence
	
	

	3) Other Costs 

(e.g. workshops, etc)
	please itemise
	

	
	
	

	Grand Total
	
	


9.
Further information/background to the call
This will be provided on request to Frances Collingborn, via the contact details provided below. 
10.
How to submit
Applications should be submitted as email attachments to Frances Collingborn frco@nerc.ac.uk   by 16.00 hrs on Wednesday, 6  May  2009  

Contact Details:

Initial queries should be directed to:

Frances Collingborn: frco@nerc.ac.uk; Tel: 01793 411981

� Two maps are required, each considering both UK and international activity.  These will evaluate the state of the art (tools available and learning about best practice) and identify what developments are needed – both within NERC and in the wider community.








