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Introduction – Presentation Overview 2 

•  Brief presentation of the framework proposed to allow public 
participation in the design process 
-  Overview of the various phases 

•  Discussion of the current status 
-  Strengths 
-  Weaknesses 

•  Possible avenues for future exploration 
-  Work still required to answer fundamental questions 



Introduction – Work to date 3 

•  EngD research (EPSRC/Rolls-Royce funding) 
-  The University of Manchester 
-  Rolls-Royce Civil Nuclear 
-  Some small-scale follow up investigations and discussions with 

interested parties 

•  Early stage research  
-  Significant work required before it can be considered for deployment 

•  Route to deployment unclear 
-  Requires adoption by small number of design authorities with change 

from current inertia towards existing processes 



Introduction – ‘Problem Statement’ 4 

•  Capital cost (financing) of large infrastructure is often reliant 
on borrowing money 
-  Where capital costs dominate (e.g. constructing new nuclear plants) 

delays to the build programme can have a disproportionately large 
negative effect on return on investment 

•  Several types of risk to construction of NPP 
-  Technical 
-  Financial 
-  Societal 

•  Attempts to mitigate of societal risks (public/political 
opposition, legal challenges, direct action) have not 
previously considered methods to adapt the design solution 



The Framework – 3 phases 5 



Framework – Phase 1: Engage 

•  Engagement must be approached as an iterative, bi-
directional process 

•  First step is to identify the areas that are to be the focus of 
the engagement exercises 

•  Then the engagement can progress on to determining 
stakeholder views on the specific areas identified 

•  Use of multiple engagement techniques is potentially 
beneficial, but a deep knowledge of social, cultural, 
psychological and technical nuances is required 
-  This is a significant challenge for any engagement driver 
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Framework – Phase 2: Integrate 

•  Once all stakeholder’s views are collected the next task is to 
integrate them into a portfolio of design requirements 

•  These requirements can then be input into a modified 
system design tool (based on QFD) to produce design 
solutions 

•  Different stakeholder inputs and different areas of the design 
requirements can be allocated various levels of importance/
priority depending on their nature 
-  i.e. safety critical requirements can be prioritised 
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Framework – Phase 3: Demonstrate 

•  The QFD sheet output can be developed through the 
application of further standard system design methods to 
produce a system level concept/specification 

•  Iteration can occur to validate (or otherwise) this concept 
against stakeholder requirements through analysis or further 
engagement activities 

•  Once a satisfactory concept has been arrived at (optimised 
vs. all stakeholder requirements and iterative feedback) the 
design process can progress towards detailed design 
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Framework – Strengths and Weaknesses 

•  Strengths 
-  Demonstration of potential route for public participation in early stages of 

complex system design 
-  Similar processes have been successfully demonstrated in IT sector for 

software design (i.e. this type of process can work) 
-  Use of typical system design tools (QFD/ Pugh matrices) allows for broad 

understanding of the core process 

•  Weaknesses 
-  Immature concept – single case study example thus far 
-  Requires practitioner to have control of the total design process (limited 

opportunities for deployment in energy industry – few design authorities) 
-  Revolutionary not evolutionary – requires building of trust between all 

stakeholders beyond that which is currently common practice 
-  Some fundamental technical challenges which need to be explored… 
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Future Developments / Challenges 

•  How to accommodate very long design durations or 
planning/construction periods, e.g. 
-  Nuclear plant design, which can take 15 years 
-  High-speed 2; 2015 approval to construct, due for completion 2033 

•  How to produce a standardised product to match different 
requirements from different stakeholder groups in different 
places 
-  Possible ‘standardised customisation’ type modular build (e.g. Lego 

blocks) 
-  Different techniques for engaging with different cultures 

•  Demonstration and quantification of economic benefits 
-  Cost of delay/protest/objection vs. cost of deploying the framework 
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Questions / Publications 

•  Any questions? 

•  Further information/detail included in: 
‘Nuclear renaissance, public perception and design criteria: An exploratory review’, 
MJ Goodfellow, HR Williams, A Azapagic, Energy Policy, 2011, Vol 39, Iss 10 
 
‘A system design framework for the integration of public preferences into the design of 

large infrastructure projects’,  
MJ Goodfellow, J Wortley, A Azapagic, Process Safety and Environmental Protection, 2014 

(In press) – available online 
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