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Appendix A. Recruitment letter & participant information, EPP 
 

 

Dear 
 
I’m writing to request your participation in an interview session for a PhD research project 
entitled ‘Public responses to the risks of future sea level rise and extreme events on the Severn 
Estuary’. Please find below a full description of the project, including the study aims and example 
consent forms. 
 
As a key figure in the area being researched, your views would be invaluable to this project. I 
would be very grateful if you would undertake this short session, which should take between 90 
minutes and two hours. 
 
If you wish to discuss any aspect of the project further before agreeing to an interview, or should 
you decide that you can afford to lend some of your time and expertise to this research, please 
contact me via the details provided below.   
 
Thank you in anticipation.  
Yours Sincerely  
 
 
Merryn Thomas   
Postgraduate student at Cardiff University 
 
Tel: 02920 870837 / 07540653849 
Email: ThomasMJ6@cardiff.ac.uk 
 
Supervisory Team: Professor Nick Pidgeon (PidgeonN@cardiff.ac.uk), Dr Rhoda Ballinger 
(BallingerRC@cardiff.ac.uk) and Lorraine Whitmarsh (WhitmarshLE@cardiff.ac.uk) 
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Public Responses to the Risks of Future Sea Level Rise and Extreme 

Events in the Severn Estuary 
 

Information for Participants 

 

Project description and research aims 

 

The project is being undertaken by Merryn Thomas, a postgraduate student at Cardiff 

University. Broadly, the research aims to examine the public perceptions to the risks of future 

sea level rise and extreme events in the Severn Estuary. As affected communities become 

increasingly exposed to risk, understanding their responses to these risks will become ever 

more important.  

 

This part of the study will facilitate the development of a conceptual model of current expert 

understanding of sea-level rise and extreme events, particularly in the context of the Severn 

Estuary. This conceptual model will then be compared with conceptual models of public 

understanding and used to inform guidelines for public engagement and risk communications 

in the Estuary.  

 

What will your participation involve? 

 

Should you decide to take part in the research, your participation will involve an interview, 

estimation of sea-level rise probabilities, and an illustrative exercise that together are expected 

to last for between 90 minutes and two hours.  

 

The first part will be a qualitative semi-structured interview, which will take the form of open 

questions. There will be some topics that the researcher will aim to cover, but the direction of 

the interview will be largely determined by your answers and discussion. In the second stage 

of the session you will be asked to estimate future sea-level rise, and any other parameters that 

you think are important on the estuary.  

 

The next part will involve an illustrative exercise to create a visual representation of the issues 

and their interconnections, called an influence diagram. Ideally, the interview session will be 

conducted face to face, and with your permission will be audio recorded.  

 

If at any point you change your mind about taking part in the research you can withdraw at 

any time by contacting the researcher on the details provided below. You may also withdraw 

in person during the interview or at any other time, up until the point that the data is fully 

anonymised.     

 

You may be asked if you would be willing to take part in a follow up interview later in the 

study, to review, validate and clarify issues, elaborate on themes, verify data and verify a 

consolidated influence diagram. 

 

Who is being interviewed? 

 

The researcher intends to interview individuals with expertise in relation to the issues of 

climate change, sea-level rise, extreme events and the Severn Estuary. These are likely to 
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include policy makers, scientists and members of non-governmental organisations. Interviews 

will be carried out with members of the public later in the study.  

Anonymity and confidentiality 

 

All data will remain confidential in accordance with British Psychological Society (BPS) 

‘Ethical principles for conducting research on human participants’.  Actual names will be 

changed to aliases after transcription, making the transcript data used in analysis anonymous. 

In addition, the aliases will be used by the project team in day to day discussion of the 

research.  In all related publications, participants’ quotes and influence diagrams will be 

anonymous.  In that context, only non-identifying generic terms (e.g. institutional affiliation) 

and the alias will be used to describe participants. All participants are however given the 

option of not being anonymous. In addition, all participants are given the option of not being 

identified by their institutional affiliation - this identifying feature would only be used to show 

the breadth of interview participants with the following proviso being included in every 

publication: ‘all views cited here are the views of the individuals interviewed and do not 

necessarily reflect those of the institutions they are affiliated with’. The audio recordings, 

original transcripts and influence diagrams with identifying links will be stored at Cardiff 

University in a locked location until any necessary follow-up discussions are complete. At 

this point, the data will be anonymised and kept indefinitely.  

 

Who will have access to the data? 

 

The audio recordings, transcripts and influence diagrams will be shared among the researcher 

and her supervisory team, and with their permission, with other relevant researchers. 

Participants may ask to see the data or request that it be destroyed at any t ime, up until the 

date that the data is anonymised.   

 

How will the data be used? 

 

The data will be used in academic research and will be used to produce reports, presentations, 

conference papers, and academic publications. The data and/or subsequent publications may 

also be used for teaching purposes. 

 

Who is funding the research? 

 

The funding for this project is allocated from a Cardiff University President’s Research 

Scholarship. 

 

The Research Team 

 

Principle Investigator: postgraduate student Merryn Thomas (ThomasMJ6@cardiff.ac.uk) 

Supervisory Team: Professor Nick Pidgeon (PidgeonN@cardiff.ac.uk), Dr Rhoda Ballinger 

(BallingerRC@cardiff.ac.uk) and Lorraine Whitmarsh (WhitmarshLE@cardiff.ac.uk) 

 

Contact: 

 

Merryn Thomas (postgraduate student):  

51A, Park Place, School of Psychology, Cardiff Univeristy, CF10 3AT 

Tel: 02920 870837 / 07540653849 

Email: ThomasMJ6@cardiff.ac.uk  
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School of Psychology, Cardiff University 
Consent Form - Confidential data 

 

 

I understand that my participation in this project will involve taking part in a semi-structured 

interview, estimation of sea-level rise probabilities, and the creation of an influence diagram, 

that together will take between 90 minutes and 2 hours. A short follow-up interview may also 

be required to review, validate and clarify issues, elaborate on themes, verify data and verify a 

consolidated influence diagram.  

I understand that participation in this study is entirely voluntary and that I can withdraw from 

the study at any time (up until the date when data is anonymised) without giving a reason.  

I understand that I am free to ask any questions at any time. I am free to withdraw or discuss 

my concerns with postgraduate student Merryn Thomas. I agree that data obtained in the 

session may be utilised in discussion with other researchers, in any ensuing presentations, 

reports, publications, websites, broadcasts, and in teaching. 

I understand that the information provided by me will be held confidentially, such that only 

the experimenter (postgraduate student Merryn Thomas) and her supervisors (Professor Nick 

Pidgeon, Dr Rhoda Ballinger and Dr Lorraine Whitmarsh) can trace this information back to 

me individually. Once any follow-ups have been carried out, information will then be 

anonymised. The anonymised data will be held indefinitely. I understand that I can ask for the 

information I provide to be deleted/destroyed at any time up until it is anonymised and, in 

accordance with the Data Protection Act, I can have access to the information at any time 

until it is anonymised. I understand that in all publications and discussion of the research all 

information I give will be made anonymous with only pseudonyms and generic identifying 

features (e.g. profession) utilised for identification.  

Please tick as appropriate: 

 is not used as a generic identifying feature 

 my name NOT be cited in the research (I would prefer to remain 

anonymous) 

 

I have been provided with sufficient information on the project to give informed consent 

to the interview session. 

 

I, (PRINT NAME)___________________________________ consent to participate in the 

study conducted by School of Psychology, Cardiff University with the supervision of 

Professor Nick Pidgeon. 

Signed:________________________________                                   Date:______________ 
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School of Psychology, Cardiff University 
Consent Form – Participant Database  

 

I am willing for my name and contact details to be held in a list (database) so that I may be 

contacted in future and asked further questions (for the purposes of reviewing, validating and 

clarifying issues, elaborating on themes, verifying data and verifying a consolidated influence 

diagram), as agreed below. 

 

I understand that I am consenting only to receive a request to answer further questions, and 

that I am under no obligation to answer these questions. I understand that this list will only be 

used for the purpose described here and will not be made available to anyone beyond those 

agreed below. 

 

I understand that I may remove my name from the list at any time by emailing postgraduate 

student Merryn Thomas (ThomasMJ6@cardiff.ac.uk).  

 

I, (PRINT NAME) ______________________________ consent to enter my contact details 

onto the list held by postgraduate student Merryn Thomas, Professor Nick Pidgeon, Dr Rhoda 

Ballinger and Dr Lorraine Whitmarsh.  
 

Signed:_________________________________________                  Date:_____________ 

 

 

 

mailto:ThomasMJ6@cardiff.ac.uk
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Appendix B. Interview schedule, EPP 
 

[0.00] [Recorder on] 

Thank you for agreeing to take part today. My research aims to examine the public perceptions to the risks of future 
sea level rise and extreme events on the Severn Estuary. The purpose of this stage is to find out what experts think 
of the issues, and to scope the risks of sea-level rise and extreme events on the Severn Estuary. It will take the form 
of a semi-structured conversation, where the direction of the interview will be largely determined by your answers 
and discussion. I will then ask you a little about the scale of SLR that you expect.  We’ll also do an illustrative 
exercise to create a visual representation of the issues and their interconnections. 

You are free to pull out at any time, and if during the interview you have reservations about talking about 
something, this is fine - please tell me. I would like to hear about your personal opinions; if you are unable to give 
these, that’s fine too, but please let me know. Please take some time to read these consent forms and sign them 
where I’ve marked an ‘X’ if you are happy with what they say. 

Thank you. I’ve got a few quick background questions to start us off: 

 

What is your current job title? 

What do you consider your role to be in relation to climate change, sea-level rise and extreme events on the Severn 
Estuary? 

                What does that involve? What have you been involved in recently? 

How would you describe yourself in relation to sea-level rise, extreme events and the Severn Estuary in general?  

- Leading expert 

- Active researcher - currently contributing to the field 

- Involved in reviewing the work of other scientists 

- Governmental or policy role  

- General interest the field 

- No expertise 

- Other 

___ For SLR 

___  For extreme events 

___ For the Severn Estuary   

For how many years have you worked in the field? 

 

Mental models interview 
 

The aim of this interview is to find out what you think about SLR and extreme events on the Severn Estuary. It will 
help me to create an ‘expert model’ of the issues and risks, to later compare with what members of the public think.  

Throughout the interview today, I may ask you to clarify things that seem obvious, or ask you questions that you 
think I should know the answer to. This is because although I might think I know what you mean, I need you to say 
it, otherwise it is difficult for me to include it in my analysis.  
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What I’d like to ask you to do is just talk to me about sea-level rise and extreme events on the Severn 

Estuary.  

[Basic prompts]:  

 Anything else?  

 Can you tell me more? 

 Can you explain why? 
 

MAIN ISSUES  

_____  Can you tell me about the main issues currently facing the Severn Estuary? 

 

PROCESSES  

_____ Can you tell me (more) about sea-level rise on the Severn Estuary? 

 ___ Can you tell me (more) about the causes and processes of sea-level rise?  

___ Can you tell me (more) about historical SLR on the Severn Estuary? 

 ___ Can you tell me (more) about the predicted rates of SLR on the Severn Estuary?  

___ Can you tell me (more) about the assumptions / scenarios you are basing these predictions on? 

 ___ Can you tell me (more) about the evidence for SLR on the Severn Estuary?   

_____ Can you tell me (more) about extreme events on the Severn Estuary?   

 ___ Can you tell me (more) about how you define extreme events? 

  ___ Can you tell me (more) about how extreme events have affected the Severn Estuary in the past? 

 ___ Can you tell me (more) about how they might change with climate change? 

 ___ Can you tell me (more) about what you are basing these projections on? 

 ___ Can you tell me (more) about the processes driving these changes? 

 

IMPACTS 

___ Can you tell me (more) about the ways in which the Severn Estuary is vulnerable to SLR and 

extreme events? 

___ Can you tell me (more) about which areas around the Severn Estuary are vulnerable to SLR        and 

possible changes in extreme events? [Show map] 

_____ Can you tell me (more) about coastal and/or fluvial flooding on the Severn Estuary?  

 ___ Can you tell me (more) about the current state of flooding on the Severn Estuary? 

 ___ Can you tell me (more) about past flood events on the Severn Estuary? 

 ___ Can you tell me (more) about the possible impacts of flooding on the Severn Estuary?  

  ___ Economic impacts? 

  ___ Social impacts? Infrastructure? 

  ___ Ecological and landscape impacts? 

_____ Can you tell me (more) about erosion on the Severn Estuary?  

  ___ Can you tell me (more) about the current state of erosion on the Severn Estuary? MAP & rates.  

  ___ Can you tell me (more) about the possible impacts of erosion on the Severn Estuary?  

  ___ Can you tell me (more) about coastal squeeze? 

  ___ Can you tell me (more) about morphological and ecological changes? 

  ___ Can you tell me (more) about economic and social impacts? 

_____ Do any other impacts spring to mind? Can you tell me about these?  

 ___ Can you tell me (more) about saltwater incursion on the Severn Estuary? 

 ___ Can you tell me (more) about pollution events on the Severn Estuary? 

 ___ You mentioned ___________________________________. Can you tell me more about that?  

 

ADAPTATION AND MITIGATION 

  ___ Can you tell me (more) about any adaptation measures / policies on the Severn Estuary?  

 ___ Can you tell me (more) about how these might impact upon the risks and possible impacts? 

 

PUBLIC UNDERSTANDING 

___ Can you tell me (more) about current public understanding and risk communication on the Severn 

Estuary? 

 

RISKS AND UNCERTAINTY  

___ Can you tell me (more) about the uncertainties involved in the issues of SLR and extreme events on 

the Severn Estuary? 

___ Can you tell me (more) about where more research is needed? 

___ How do SLR and EE compare to other risks facing people now and in the future?  

 

 

_____      Primary question: must ask this 

 ___Only ask if brought up 

[Basic prompts]:  

 Anything else? Can you tell me more? 

 Can you explain why? 

 You mentioned____. Can you tell me more about that?  



 

245 
 

[00.45] Probability elicitation 
 
The purpose of this task is to find out how much you think sea-levels are going to rise. Instead of asking 
you to just give me your best estimate of how much you think SLs may have risen by say, 2050, we’re 
going to do a rough probability distribution. I’m going to ask you to estimate the probabilities that SL will 
have risen more or less than a given amount by a given time.  

- Are you accustomed to making probability estimates as part of your job, or otherwise?  

 [If respondent requires help, talk through an example for tomorrow’s temperature at midday in shade, in 
Cardiff] 

Before you start, I’m going to draw your attention to some common issues of bias that can arise during 
probability elicitations, in order that we might avoid them. The first types of biases are motivational, and 
include incentives or organisational forces that might operate on us. Can you think of any such 
motivational biases that might affect this particular exercise? Other types of biases (cognitive biases) 
include the following:  

- when an initial estimate is used as an anchor, and revised up or down in light of new information, 
resulting in judgments that are biased towards the initial value 

- overconfidence, which is common both in expert and non-expert judgements 

- when other peoples’ opinions and incorporated into our own. This is called ‘herding’ and can 
lead to issues if the ‘herd’ is led down the wrong path 

I would like you to talk me through your thoughts as we do this, letting me know what scenarios you are 
basing your predictions on. Also tell me about the information you are drawing on to make your 
decisions, any anchors that you are using, and assumptions that you are making. 

 

1. What do you think are the absolute upper and lower bounds of SLR in 2050? There is no chance 
that SLs will change more or less than these figures [draw an appropriate scale and mark these 
onto it] 

 
What do you consider to be extreme values? 
 What might lead to outcomes outside of these extremes? 
 What is the probability of these? 
 

- How are you going about making your probability judgments?  

- What data are you using, and how are you using it? 

- What other possible ways might there be to think about the problem? 

- How might extreme values come about? 
 
 

2. What is the probability that SLR will be more than Y1? [Pick SLR value [Y] within this range to 
begin the probability elicitation. Start by choosing a value that does not seem particularly 
significant to the respondent.  Especially DO NOT ask for a likely value and encode for that. 
The first few choices should be easy, to make them comfortable with the process.] 

3. What is the probability that SLR will be more than Y2? Vary the proportion [X] of the wheel that 

represents the probability, until the probability that the pointer will end up on [X] is the same 

probability that the SLR will be more than [Y]. [At this stage, a reference lottery approach may be 

utilised, where the following type of question is asked: “would you rather bet £1000 on the SLR 

being less than [Y] or bet £1000 on the pointer stopping in [X]?” The sector is adjusted back and 

forth until the respondent is indifferent. At this point, the size of sector [X] should equal the 

judged probability. This probability is then marked onto a cumulative distribution function 
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(CDF) on graph paper, and numbered consecutively. This should point out inconsistencies and 

allow additional points to be plotted where there are gaps. The respondent should not be allowed 

to see the plot.] 

4. If I had £1000 and would give it to you if you made exactly the right estimate of SLR by 

[e.g. 2100], what would your absolute best estimate be? 

5. I’m just going to check a few of the probabilities with you [read out confidence interval values and 

50% from the CDF].  

 

- Would you make a decision based upon this distribution?  

- Can you tell me anything about what these probabilities mean to you? For example, do you consider the rates of 
SLR that you have predicted to be dangerous? 

 

[If asked, SLR location is Severn Beach, on the southern side of the estuary at the Second Severn 
Crossing] 

 [01:00] Now we’ll do the same for 2100 and 2200 [repeat probability elicitation]. 
 

[01:20] Influence diagram 
 

For this stage of the interview, I would like you to draw an influence diagram summarising what you 
think about sea-level rise and extreme events. Influence diagrams are like mind maps - a snapshot of all 
the factors that we think influence something, including the decisions that might shape the processes. 
You can start with a topic and work from there. The example on this sheet [show example] shows the step 
by step creation of a simple influence diagram about getting sunburnt: a) shows just two elements; b) adds 
some factors that might cause strong sunshine; and c) introduces decisions that might influence a person’s 
risk of sunburn. If you can, use arrows to show that one thing influences another. You might also like to 
use boxes to show decisions, or mark them with a star. 

[Talk through laminated example] 

 [Creation of influence diagram] 
 

[If enough time] Annotation of influence diagram 
 
For the final stage of the interview, I’m going to ask you to have a look at an influence diagram I have 
created, and talk me through any changes you would make. Feel free to draw on it, cross sections out, or 
add anything that you feel might be relevant.  

[Show influence diagram] 

Before we finish, is there anything that you would like to review or change in your probability estimates 
or influence diagram? Or anything that you said during the interview? 

Finally, is there anyone else that you think I should contact about potentially being involved in this stage 
of my study? 

Thanks and debrief:   

Thank you for taking part today. The information you have provided will be used to help create a model 
of the risks of future sea-level rise and extreme events on the Severn Estuary. You have the right to 
access the information you have given, up until the point that it has been anonymised. You can also ask 
for the information you have given to be deleted up until the point that it has been anonymised.   
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Appendix C. EPP probability elicitation results 
 

This Appendix shows the raw data from the probability elicitations carried out during the EPP. The table 

shows cumulative probabilities, so numbers represent the probability that SLR will be the same or less 

than the stated amount by the year shown. For example, Bob estimated that the probability of SLR less 

than 0m in 2050 is 0.0, and the probability of SLR less than 0.5m in 2050 is 1.0. PLE = possible low 

emissions scenario, BAU = business as usual scenario, IM = intermediate mitigation scenario, SM = 

stringent mitigation scenario. Where no estimate was given, this is indicated (-).  

Table1: EPP probability elicitation results 

2050 
Probability  0 0.05 0.25 0.5 0.75 0.95 1 Best estimate 

Participant  Estimated SLR (m) 

Bob 0 0.04 0.09 0.12 0.15 0.2 0.5 0.12 

Sandra 0.1 0.16 0.23 0.3 0.45 0.6 1 0.22 

Andrew 0.2 0.25 0.34 0.4 0.54 0.59 0.65 0.4 

Claire 0.04 0.06 0.14 0.2 0.28 0.4 0.5 0.15 

Roxy 0 0.01 0.015 0.1 0.76 0.95 1 0.06 

Harry 0 0.085 0.09 0.096 0.102 0.107 5 0.096 

Matt 0 0.07 0.14 0.2 0.26 0.35 - 0.2 

James 0.08 0.1 0.18 0.3 0.325 0.35 70 0.3 

Daisy 0 0.1 0.16 0.31 0.36 0.4 - 0.3 

Frank 0.05 0.15 0.2 0.3 0.4 0.53 1 0.28 

Jack (BAU) 0.06 0.07 0.11 0.16 0.25 0.4 0.5 0.16 

Jack (IM)  0.06 0.07 0.11 0.16 0.25 0.4 0.5 0.16 

Jack (SM) 0.06 0.07 0.11 0.16 0.25 0.4 0.5 0.16 

 

2100 

Probability 0 0.05 0.25 0.5 0.75 0.95 1 Best estimate 

Participant  Estimated SLR (m) 

Bob 0 0.1 0.36 0.5 0.65 0.9 1 0.5 

Sandra 0.6 0.62 0.7 1 1.2 6 - 0.9 

Andrew 0.5 0.51 0.53 0.6 0.68 1 - 0.65 

Claire 0.1 0.15 0.3 0.65 1.13 1.7 2 0.2 

Roxy 0 0.01 0.1 0.2 0.3 1.92 2 0.2 

Harry - 0.15 0.2 0.25 0.4 0.5 5 0.23 

Matt 0 0.3 0.5 0.6 0.65 0.7 - 0.6 

James - 0.25 0.35 0.6 0.82 0.9 70 0.6 

Daisy 0.1 0.6 0.675 0.7 0.84 1 - 0.8 

Frank 0.2 0.25 0.33 0.45 0.55 0.7 1 -  

Jack (BAU) 0.2 0.25 0.3 0.38 0.5 1.16 2 0.5 

Jack (IM)  0.2 0.23 0.32 0.4 0.5 0.8 1 0.5 

Jack (SM) 0.2 0.22 0.29 0.38 0.46 0.64 0.8 0.5 

Continued… 
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Table I continued 
 

2200 

Probability 0 0.05 0.25 0.5 0.75 0.95 1 Best estimate 

Participant  Estimated SLR (m) 

Bob 0 0.2 0.58 0.8 1.03 1.4 2 0.8 

Sandra 1 1.2 1.5 3 3.25 7 - 2.8 

Andrew -30 0.5 0.84 0.9 1.2 2 10 0.95 

Claire 0.5 0.64 0.94 1.5 2.35 4 5 0.4 

Roxy 0 0.05 0.2 0.35 0.5 4.5 5 0.25 

Harry - 0.3 0.4 0.5 0.7 3 5 0.45 

Matt 0 0.25 0.5 1 1.5 1.75 - 1 

James - 0.75 1.1 1.3 1.8 2.37 70 1.3 

Daisy 0.7 0.9 1.26 1.4 1.76 2 2.4 1.6 

Frank  0.4 0.6 0.75 0.8 1.1 2.5 3 - 

Frank (PLE) 0.4 0.44 0.625 0.75 1.09 2.5 3 - 

Jack (BAU) 0.7 0.75 1.05 1.5 2.12 3 5 1.5 

Jack (IM)  0.6 0.625 0.77 1 1.5 2 2.5 1.5 

Jack (SM) 0.5 0.52 0.57 0.75 1.05 1.5 2 1.5 

Table I: EPP probability elicitation results 
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Appendix D. Recruitment letter & participant information, PPP1 

 

Cardiff University 

School of Psychology 

Understanding Risk Group 

51A Park Place 

Cardiff 

CF10 3AT 

02920 870837                                                                      

April 2012 

Dear       

Re: Public perceptions of change on the Severn Estuary  

I’m writing to request your participation in an interview session for study I am doing as part of my PhD 

research project at Cardiff University. Broadly, the study aims to explore public perceptions of change on 

the Severn Estuary; please find enclosed a more detailed description of the project and an example 

consent form. 

As someone who lives or works around the Estuary your views would be invaluable, and I would be most 

grateful if you would undertake this short session, which should take approximately an hour and a half. 

You will be paid an honorarium of £10 to thank you for your participation. 

If you are interested in participating or if you have any questions, please get in touch via email, telephone 

or the stamped addressed envelope provided.  

Thank you in anticipation.  

Yours Sincerely  

 
Merryn Thomas  
Postgraduate student, Cardiff University 
Tel: 02920 870837 
Email: ThomasMJ6@cardiff.ac.uk 
 

Supervisory Team: Professor Nick Pidgeon (PidgeonN@cardiff.ac.uk), Dr Rhoda Ballinger 
(BallingerRC@cardiff.ac.uk) and Dr Lorraine Whitmarsh (WhitmarshLE@cardiff.ac.uk).   
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Public Responses to Change on the Severn Estuary 

Information for Participants 

 

Project description and research aims 

The project is being undertaken by Merryn Thomas, a postgraduate student at Cardiff 

University. Broadly, the research aims to examine public perceptions of change on the Severn 

Estuary. Knowing more about what members of the public think is important in order that 

future communications take into account what people already understand about relevant 

issues.  

 

What will your participation involve? 

Should you decide to take part in the research, your participation will involve an interview 

that is expected to last for around an hour and a half. The first part of the interview will take 

the form of an informal conversation: there will be some topics that the researcher will aim to 

cover, but the direction of the interview will be largely determined by your discussion. This 

will be followed by a picture sorting task, and finally the creation of a visual representation of 

your thoughts (like a mind map). You will be taken through each of these step-by-step during 

the session. At the end of the interview session I will ask you some demographic questions 

(for example age, postcode and educational qualifications). The purpose of these questions is 

to check that I have interviewed a broad range of people with different ages, geographical 

locations and backgrounds. You are free to refrain from answering any or all of these if you 

wish, and this will not affect your participation. 

You will be paid an honorarium of £10 to thank you for your participation. It is desirable that 

you do NOT engage in any research into change on the Severn Estuary before the interview 

session, because I am only interested in your own current perceptions and views.  

The interview session will be conducted face to face, and with your permission will be audio 

recorded. If at any point you change your mind about taking part in the research you can 

withdraw at any time by contacting the researcher on the details provided below. You may 

also withdraw in person during the interview or at any other time, up until the point that the 

data is fully anonymised.     
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Who is being interviewed? 

The researcher intends to interview men and women who live or work around the Severn 

Estuary, with a range of backgrounds and ages. 

Anonymity and confidentiality 

All data will remain confidential in accordance with British Psychological Society (BPS) 

‘Ethical principles for conducting research on human participants’. Participant names and 

contact details, as well as audio recordings, original transcripts and identifying links will be 

stored in a locked location at Cardiff University. It is necessary to keep these in case the 

researchers need to request a re-interview to validate data (check that the researchers have 

interpreted data in the way in which it was meant by the participant). Once any necessary 

follow-ups have been completed, the data will be anonymised. The anonymised data will be 

kept indefinitely.  

Actual names will be changed to aliases after transcription, making the transcript data used 

in analysis anonymous. In addition, the aliases will be used by the project team in day to day 

discussion of the research.  In all related publications, participants’ quotes will be 

anonymous.  In that context, only non-identifying generic terms (e.g. age, gender and 

geographical area) and the alias will be used to describe participants.  

Who will have access to the data? 

The audio recordings, transcripts and diagrams will be shared among the researcher and 

supervisory team, and with their permission, with other relevant researchers. Participants may 

ask to see their data or request that it be destroyed at any time, up until the date that the data 

is anonymised.   

How will the data be used? 

The data will be used in academic research and will be used to produce reports, presentations, 

conference papers, and academic publications. The data and/or subsequent publications may 

also be used for teaching purposes. 

Who is funding the research? 

The funding for this project is allocated from a Cardiff University President’s Research 

Scholarship. 

The Research Team 

 

Principle Investigator: Postgraduate student Merryn Thomas (ThomasMJ6@cardiff.ac.uk) 

Supervisory Team: Professor Nick Pidgeon (PidgeonN@cardiff.ac.uk), Dr Rhoda Ballinger 

(BallingerRC@cardiff.ac.uk) and Dr Lorraine Whitmarsh (WhitmarshLE@cardiff.ac.uk) 

 

Contact: 

 

Merryn Thomas (postgraduate student), 51A, Park Place, School of Psychology, Cardiff 

University, CF10 3AT   Tel: 02920 870837 
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School of Psychology, Cardiff University 

Consent Form - Confidential data 

 

I understand that my participation in this project will involve taking part in an interview 

session that will take approximately an hour and a half. I understand that I will be paid an 

honorarium of £10 to thank me for my time.  

I understand that I may be contacted within 2 years and asked whether I am willing to answer 

further questions (for the purposes of clarifying and verifying issues).   

I understand that participation in this study is entirely voluntary and that I can withdraw from 

the study at any time (up until the date when data is anonymised) without giving a reason.  

I understand that I am free to ask any questions at any time. I am free to withdraw or discuss 

my concerns with postgraduate student Merryn Thomas. I agree that data obtained in the 

session may be utilised in discussion with other researchers, in any ensuing presentations, 

reports, publications, websites, broadcasts, and in teaching. 

I understand that the information provided by me will be held confidentially, such that only 

the researcher (postgraduate student Merryn Thomas) and the supervisory team (Professor 

Nick Pidgeon, Dr Rhoda Ballinger and Dr Lorraine Whitmarsh) can trace this information 

back to me individually. My real name will not be used in any subsequent reports or 

publications, and any quotations will be attributed to an alias using only generic identifying 

features (e.g., age, gender, and the general area on the Severn where I come from). I 

understand that I can ask for the information I provide to be deleted/destroyed at any time up 

until the point that it is anonymised and I can have access to the information at any time until 

it is anonymised.  

I understand that the data will be anonymised before the end of 2016, and the fully 

anonymised data will be kept indefinitely.  

 

 

I have been provided with sufficient information on the project to give informed consent 

to the interview session. 

I, (PRINT NAME)___________________________________ consent to participate in the 

study conducted by School of Psychology, Cardiff University with the supervision of 

Professor Nick Pidgeon. 

Signed:________________________________                                   Date:______________ 
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School of Psychology, Cardiff University 

Thanks and Debrief 

 

 

Thank you for taking part today. The information you have provided forms part of a larger 

study into how people understand the issue of sea-level change on the Severn Estuary. It is 

important to know what members of the public think of these issues in order to develop 

effective risk communications in future. If you would like to find out more about sea-level 

change on the Severn Estuary, the following sources might be of interest:  

- Environment Agency: What’s in your Backyard? Interactive maps to find out more 

about the environment in which you live. Website at http://www.environment-

agency.gov.uk/homeandleisure/37793.aspx.  

- Severn Estuary Gateway: A Portal to the Estuary Management Groups on the 

Severn. Website at http://www.severnestuary.net.  

You have the right to access the information you have given, up until the point that it has been 

anonymised. You can also ask for the information you have given to be deleted up until the 

point that it has been anonymised.  

In case of any queries or complaints, or if you would like to learn more about the project, 

please do not hesitate to contact us via the details below. 

Thanks again for your time.  

 

Merryn Thomas   

Contact Details 
 

Merryn Thomas 

(postgraduate) 

Prof. Nick Pidgeon 

(supervisor) 

Psychology Ethics Committee 

Secretary 
Understanding Risk Group School of Psychology School of Psychology 

51A Park Place Cardiff University Cardiff University 

School of Psychology Tower Building Tower Building 
Cardiff University Park Place Park Place 

Cardiff Cardiff Cardiff 

CF10 3AT CF10 3AT CF10 3AT 
Email:  
ThomasMJ6@Cardiff.ac.uk  

Phone: 02920 870837 

Email: 
PidgeonN@Cardiff.ac.uk    

Email:  psychethics@cf.ac.uk 

Phone:+44 (0)29 208 74007     

Fax: +44 (0)29 2087 4858 

http://www.environment-agency.gov.uk/homeandleisure/37793.aspx
http://www.environment-agency.gov.uk/homeandleisure/37793.aspx
http://www.severnestuary.net/
mailto:ThomasMJ6@Cardiff.ac.uk
mailto:PidgeonN@Cardiff.ac.uk
mailto:psychethics@cf.ac.uk
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Appendix E. Interview schedule, PPP1 
 

Note: underlined and bold sections acted as prompts during the interview session. 

[Recorder on] 

Thank you very much for agreeing to take part today. My research explores public perceptions. Our 
meeting today will take the form of a conversation to find out more about what you think about change 
on the Severn Estuary, followed by a picture sorting task, and finally the creation of a visual 
representation of your thoughts (like a mind map), all to do with the Severn Estuary. I’ll explain more 
about each of these as we go along.  

You are free to pull out at any time.  

Please take some time to read this consent form and sign it where I’ve marked an ‘X’ if you are happy 
with what it says. Do let me know if you have any questions about it.  

Thank you.  

 

So the first part is the semi-structured conversation. There will be a few things that I may follow up on, 
but the direction of the session will be largely determined by your discussion.  

Please take your time. For this bit, I want you to tell me anything that comes to mind. So please don’t 
worry about what is right or wrong, I am not interested in facts, but only in your views and your 
thoughts on the subject. I’m not an expert, so tell me everything you think on the subject – however 
basic. And don’t worry about this sheet – it’s not all questions that I’m going to ask you, it’s just to 
prompt me.  

Throughout the session today, I may ask you to clarify things or ask you questions that you think are 
obvious or I should know the answer to. This is because although I might think I know what you mean, I 
need you to say it, otherwise it is difficult for me to include it later. I’ll also not be giving you too much 
feedback during the session, as I am interested in what you personally think, and will try not to guide 
you in any way. But please don’t worry about what’s right or wrong – as I say, I’m no expert. Just say 
what comes into your head.  

1. Tell me about SLC 

2. You mentioned ____. Tell me more about that 

3. Main questions 

4. You mentioned _____. Tell me more about that 
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_____      Primary question: must ask this 

 ___Only ask if brought up 

[Basic prompts]:  

 Anything else? Don’t worry about if its right, just tell me what comes to 
mind. 

 Can you tell me more? 

 Can you explain why? 

 You mentioned____. Can you tell me more about that?  

 

 

_____ First of all, please tell me what comes to mind when I say “Severn Estuary”. 
_____ Next, can you tell me about the main issues you feel face the Severn Estuary now and in the future?  
 

Those questions were to find out what you feel are the main issues. This study is about SLC, which is one issue 

that may affect the Severn Estuary in future. I haven’t told people beforehand that it is about SLC because I 
didn’t want people to be tempted to read up on the issue before the interview. For the rest of the session today 

I’d like us to talk about SLC.  So what I’d like you to do is just talk to me about sea-level change on the Severn 
Estuary. Please don’t worry about what is right or wrong, just tell me what comes to mind. And please take your 

time.  
 

[If draw a blank, in order:] 
1. Can you tell me anything about what causes SLs to change at the coast? 

2. SLs can change at the coast for a number of reasons, for example due to storms and tides on a short timescale, 
and climatic changes on longer timescales. Can you tell me anything about any of these? 

 
PROCESSES  

_____ Can you tell me anything about what causes SLs to change at the coast? 
_____ Can you tell me (more) about sea-level rise on the Severn Estuary? 

 ___ Can you tell me (more) about the causes and processes of SLR? 
___ Can you tell me (more) about historical SLs on the Severn Estuary? 

 ___ Can you tell me (more) about how/why SLs may change in future on the Severn Estuary? 
___You mentioned _______can you tell me anything about how SLs may change more locally/globally? 

 
_____ Can you tell me (more) about tides on the Severn Estuary? 

_____ Can you tell me (more) about storms on the Severn Estuary? 
_____ Can you tell me (more) about any ways in which climate affects SL?  

_____ Can you tell me (more) about anything else that may affect SLs on the Severn Estuary? 
_____  Are any of the things we’ve talked about INTERELATED OR LINKED in any way? If so, how? 

 
HISTORICAL CHANGES 

_____ Can you tell me anything about how SLs have changed on the Severn Estuary in the past?  
 ___What about more recently / longer ago? 
 

 

FUTURE 

_____ Do you think SLs on the estuary are going to change in future? If yes, how much you think they will have 
changed by [WRITE DOWN AS RESPONDENT SAYS THEM] [average total SL change relative to the 

coast at the 2nd Severn Crossing]. 
 

___2050 
___2100 

___2200 

[If draw a blank] How about giving me a range, or what you think it’s unlikely that it would be more or less than?  

 

What are you basing your predictions on?  
 

 

IMPACTS 
_____ Can you tell me about how changes in water level may affect the Severn Estuary? Impacts? 

___Can you tell me more about coastal flooding on the Severn Estuary?  
___Can you tell me more about river flooding on the Severn Estuary?  

___Can you tell me more about changes to the landscape, e.g. erosion on the Severn Estuary? 
___You mentioned _________________________. Can you tell me more? 

___Can you tell me about any flooding/erosion/other events on the Severn Estuary in the past?  

 
_____ I’d like you to think about possible knock-on impacts of any of the issues that we’ve already talked about. 

Do any spring to mind? 
___Can you tell me (any more) about Economic impacts? 

___Can you tell me (any more) about impacts on infrastructure?  
___Can you tell me (any more) about Social impacts?  

___Can you tell me (any more) about Environmental Impacts? 
 

_____ Can you tell me about anything that might make the Severn Estuary more or less vulnerable than other places 
to SLC?  

ADAPTATION AND MITIGATION 
_____  Can you tell me about anything that’s being done to deal with any of the issues we have talked about? 

_____ Do you think anything should be done about the issues? Can you tell me what? Why? 
 
 

THE BIGGER PICTURE 

_____ How do you feel about the issues we’ve talked about today? 
_____ Are any of the issues more important to you than others?  

_____ How do these issues compare in importance to other issues that might concern you today? 
_____ Has this conversation made you think about new things today, or would you say you’ve thought about most 

of the things before?  
 

 
Note down themes for inclusion in cognitive map 
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Picture Sorting Task  

I’m going to give you a stack of photographs. What I would like you to do is sort them into two 
different piles. In each case, I’d like you to look at the picture and tell me what it is. If you think the 
picture has something to do with sea level change on the Severn Estuary, I’d like you to tell me the 
connection and put it over here in a pile on the right. So it can be related in any way – can be 

causes, consequences, impacts, interactions etc.  

 If you don’t see any obvious connection to sea level change, say so, then put the picture over here 
in a pile on the left.  

I’ll do the first one for you. This first picture is a picture of a teddy bear. If I was really creative, I 
could think up some story that connects the bear to sea-level change. But no obvious connection 
quickly comes to mind, so I’m going to put it over here to start the pile on the left.  

This one’s a picture of a water level indicator. It’s pretty obvious that it’s related to sea-level change 
because if measures the level of the water. So I’ll put it over here to start the pile on the right.  

As you are talking, I will write down some of the main points on cards for the next part of the 
interview later. You will have chance to review and add to them later, so please don’t worry too 
much about what I am writing for now. 

Ok. So that’s the idea. Now please go ahead and do the rest of them, telling me what each one is and 
why it goes in which pile. Now, the piles might end up a similar size, or you might have one really big 
pile and one really small one; there’s no right or wrong answers. Remember I’m just interested in 
obvious connections.  

 [Keep in piles to later take a picture of which ones are in each group] 

[Throughout – so why is that one related to SLC on the Severn Estuary?] 

 

Cognitive Mapping Task  

I’m interested in how people think about sea-level change on the Severn Estuary, and how they link 
the different ideas together. So the purpose of this next task is to create a visual display that 
expresses your own unique knowledge structure.  

1. Check cards.  

A moment ago, I was writing down words on post-its as you were telling me about sea-level change. 
What I’d first like to ask you to do is check those post-its to make sure I have captured the main 
points of what you think about sea-level change, and add to them if I’ve missed any – either that you 
mentioned before or that you think of now. You are welcome to take away from or add to this list at 
any time.   

YOU ALSO MENTIONED EARLIER ________________________________ SHALL WE ADD THESE?  

2. Draw relationships 

Some of these issues might be linked to other issues for various reasons. So what I’d like you to do is 
organise issues or themes in a way that represents how you think about them. Here’s an example of 
what I think of the factors that influence whether I get sunburnt.   
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What I would like you to do is put these post-its on this large piece of paper in a way that shows how 
they come together in your mind. For example you might want to group them or draw lines between 
those that are most related to each other. Please talk me through as you go. 

[If post-its are left] Where would these ones go? 

If respondent draws a blank with this task, follow this protocol:  

1. Group post-its  

So first, group the items so that the ones that are closely related to each other are in the same 
group, and talk me through your reasons as you go. 

2. Name groups  

Now please think of an appropriate name for each group, which describes what the group is about.  

3. Put groups in order of importance.  

Are any of these groups more important than others? Can you tell me a little about why these ones 
are more important and these ones are less important?  

4. Draw relationships  

Now draw lines between the groups that are related to each other, and tell me why they are related.  

[Follow through links and question / challenge items if necessary] 

Thank you very much indeed. Would you say that this accurately represents what you think about 
SLC on the Severn Estuary? 

[Take a photograph of the piece of paper with the cards and the links on it].  

1. Have you experienced any flooding in the area? Can you tell me about it?  
2. Have you experienced any erosion in the area? Can you tell me about it?   

 

Is there anything that you feel you haven’t talked about in relation to SLC; anything else that springs 
to mind? Please remember that I’m not interested in what’s right or wrong, only in your own views.  

 

 
_____ I may not be able to answer them, but are there any questions that you would particularly want answers to?  
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Finally, there are a couple of quick questions that I would like to ask you, so that I can later see whether 
I have interviewed a range of people with different ages, geographical locations and backgrounds. You 
can refrain from answering them if you wish: 

 
1. What is your postcode?       
2. For how long have you lived in the area?       years 
3. Is your accommodation…? 

Owned 
Rented privately  
Rented socially (council) 

4. Gender:   Male   Female  
5. What is your age?       
 
6. What is your main occupation? (please select main occupation): 
     Employed 
     Self-employed  
     Homemaker 

Unemployed  
Retired 
Student  

 
7. What is your highest educational or professional qualification? 
     No formal qualifications 
     O-level/GCSE/CSE 
     Apprenticeship/Vocational Quals 

(NVQ1&2) 
     A Level/BTec/NVQ3  
     HND 

Bachelor Degree or equivalent (NVQ4) –  
    please specify subject:       

Post-graduate qualification - please specify  
    subject:       

Other (please specify):       
 

 
8. What is your highest qualification in a science related subject? 
     No formal qualifications 
     O-level/GCSE/CSE 
     Apprenticeship/Vocational Quals (NVQ1&2) 
     A Level/BTec/NVQ3  
     HND 

Bachelor Degree or equivalent (NVQ4) –  
    please specify subject:       

Post-graduate qualification - please specify  
    subject:       

Other (please specify):       
 

  
9. Are you a member of any interest groups around the Severn, for example a local council, charity, 

neighbourhood association? Yes    No If yes, please state which:       

 
10. Are you a member of any environmental groups (for example WWF, Greenpeace)?   

Yes    No    If yes, please state which:       

 
 

 

Thanks and debrief:   

Thank you for taking part today. The information you have provided forms part of a larger study 

into how people understand the issue of sea-level change on the Severn Estuary. Please see 

this debrief sheet for some more information. Thanks again; your input is very much 

appreciated.  

 

[Payment] 

 



 

259 
 

 

Appendix F. Pictures used for picture sorting task, PPP1 
 
 
This Appendix shows the pictures used for the PPP1 picture sorting task. Participants were given a stack 
of 69 pictures and asked to sort them into two different piles; one with pictures relating to sea-level 
change on the Severn Estuary, and one with pictures unrelated. Some images were intended to represent 
certain topics, while others were intended to be ‘fillers’. The intended topics are shown here, though were 
absent from the cards used during interviews. In practice, many were interpreted in ways originally 
unintended. Also, many of the fillers were interpreted as being related. 
 

 

 

 

 

1: impacts/shipping, drivers / carbon      

        emissions, filler 
2:  impacts / wildlife 

3: filler 4: impacts / intertidal 
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5: (example of a related picture for task introduction)  6: impacts / infrastructure 

7: drivers / storms 8: (example of unrelated picture for task introduction)   

9: drivers / rainfall  10: filler 
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11: impacts / cost, vulnerability / economy 12: vulnerability / age 

13: responses /mitigation 14: filler 

15: filler  16: filler 
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17: filler 18: filler 

19: drivers / GHG 20: impacts/ salt-water intrusion 

21: filler 22: filler 
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23: impacts / infrastructure 24: vulnerability / defences, responses / defences 

25: drivers / tsunamis 26: filler 

27: impacts / recreation & tourism 28: drivers / waves 
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29: filler 30: impacts / erosion 

31: impacts / agriculture, vulnerability / land use 32: impacts / infrastructure, drivers / energy 

33: filler 34: vulnerability / drainage, impacts / drainage 
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35: impacts / nuclear risk 36: impacts / infrastructure 

37: filler 38: impacts / flooding, displacement 

39 40: responses / retrofitting, impacts / property damage 

This image was removed from the set 
after the first five interviews to reduce 
the number of cards.  
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41: filler 42: filler 

43: drivers / carbon emissions 44: filler 

45: glacio-eustacy 46 

This image was removed from the set 
after the first five interviews to reduce 
the number of cards.  
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47 48: filler 

49: responses / mitigation 50: filler 

51: filler 52: filler 

This image was removed from the set 
after the first five interviews to reduce 
the number of cards.  
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53: responses / government (England) 54: responses / defences, vulnerability / defences 

55: responses / defences 56: drivers / isostacy 

57: filler 58: drivers / thermal expansion 



 

269 
 

  

 

 

 

 

59: filler 60: impacts / house prices 

61: filler 62: ocean circulation / filler 

63: impacts elsewhere 64: impacts / people / elsewhere 
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65 66: filler 

67: drivers / thermal expansion 68: drivers / glacio-eustacy 

69: responses / government (Wales) 70: impacts / flooding / elsewhere 

This image was removed from the set 
after the first five interviews to reduce 
the number of cards.  
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71: drivers / isostacy 72: mitigation / barrage, vulnerability / barrage 

73: drivers / Severn bore 
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Appendix G. Salience of expert model themes amongst PPP1 respondents 
 

This Appendix shows the salience of all expert model themes amongst PPP1 participants. Data from all 

three PPP1 interview stages is shown (i.e. the salience scores include themes assigned 4s from the core 

dump and themes assigned 2s from the latter interview stages). Salience is calculated as a percentage. 

100% indicates that everyone mentioned the topic in a way consistent with the expert model during the 

core dump phase, and lower percentages indicate that fewer people mentioned the topic or that it was 

mentioned during the later stages of the interviews. For example, a salience of 5% indicates that one 

person raised it during the core dump, or two people raised it during the later interview stages.   

Table II: Salience of expert model themes amongst PPP1 participants 

Salience (%) Theme 

Drivers  

85 Glacio-eustacy (generic ice melt) 

80 ACC (anthropogenic climate change) 

73 Storms / wind stress 

68 Tides 

60 Natural cycles and variability 

55 Concurrent events 

55 Precipitation 

50 Greenhouse gas emissions (including links with energy use) 

50 Severn bore 

31 Tsunamis 

30 Surges / low pressure 

30 Waves 

26 Thermosteric SLC (thermal expansion) 

23 External forcings 

10 Glacio-eustacy: large ice sheets 

10 Storm typology & track 

3 Halosteric SLC 

3 Sediment compaction 

0 NAO (North Atlantic Oscillation) 

0 Non-climatic drivers 

0 Planetary forcings: lunar cycles 

0 Glacio-eustacy: small glaciers and ice caps 

0 Changes in hydrological cycle 

0 Changes in Geoid 

0 Changes in atmospheric surface pressure & ocean circulation  

0 Meteotsunamis 

Physical Impacts  

100 Flooding & inundation  

63 Ecological change 

Continued… 
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Table II continued: Salience of expert model themes amongst PPP1 participants 

48 Erosion (including landslides)  

45 Landscape changes (e.g. loss of land)  

40 Changes in the intertidal environment 

33 Tide locking 

28 Overtopping/failure of natural & engineered defences 

28 Habitat loss 

25 Pollution 

23 Saltwater intrusion & water logging  

20 Groundwater flooding / raised water table 

20 Fluvial flooding 

18 Changes to habitat / species diversity, distribution, & structure  

16 Coastal flooding 

15 Impacts on water resources 

15 Surface water flooding 

13 interactions between different flood bodies 

13 Changes in the sub-tidal environment 

13 Sediment (mobility, budget, sterility etc.) 

13 Geology & geomorphology, natural levee 

10 Coastal squeeze 

9 Isostatic subsidence 

8 changes in the supratidal environment (e.g. land removal) 

8 Erosion and accretion 

5 Changes in tidal regime & curve 

5 Saltwater intrusion into rivers & changes in saltwater wedge 

5 Saltwater intrusion into groundwater 

5 Recovery? 

3 Changes in wave characteristics 

3 Changes in sediment supply 

3 Estuary retreat / rollover 

0 Hydrological change 

0 Changes in surge characteristics 

0 Changes in biochemical cycling 

0 Accretion  

0 Carbon & heavy metal sequestration / release 

Socio-economic impacts  

73 Homes & property damage 

68 Impacts on Infrastructure  

68 Blight & market responses (including house prices) 

63 Displacement & unplanned retreat  

60 Impacts on agriculture & food security 

53 Economic cost  

45 Personal & community wellbeing 

43 Business & industry 

Continued… 
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Table II continued: Salience of expert model themes amongst PPP1 participants 

40 Impacts on shipping & ports 

35 Recreation & tourism (increase/decrease/affected) 

30 Jobs 

30 Insurance: decreased availability & increased cost 

25 Impacts on fisheries 

20 Inconvenience, including travel disruption  

18 Increased/decreased sense of community/change in community structure 

18 Ecosystem Services 

13 Health  

13 Services e.g. policing 

5 Cultural environment & heritage 

3 Cost of recovery 

3 Rising energy costs 

3 Opportunities for new products & services 

0 Top-slicing of funds from other departments 

0 Impacts on peoples' trust in government 

0 Impacts on logistics & supply chains 

0 Changes in distribution and density of aggregates 

Socio-economic responses  

88 Flood defences 

55 Mitigation 

55 Barrage as defence or mitigation measure  

53 Institutional drivers: government & policy 

50 Resource drivers: human, social, financial & phys 

46 Personal defences, sandbags etc  

43 Process drivers: understanding, uncertainty & time frames 

30 increased flexibility and resilience of designs 

25 Prediction, emergency planning & warning 

15 Managed realignment 

13 Compensation & disaster relief 

13 Planned retreat 

10 Social drivers: public attitudes & expectations 

10 Maladaptation (e.g. managed realignment not working) 

10 Hard structures 

9 Increased risk of nuclear accident 

8 Anticipatory adaptation (generic)  

5 Reactive adaptation (generic) 

5 Relocation of towns and cities 

5 Soft defences 

5 Accommodation 

5 Conflict, e.g. managed retreat, food production versus habitats 

3 Insurance  

0 Education & awareness 

Continued… 
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Table II continued: Salience of expert model themes amongst PPP1 participants 

0 Geoengineering 

0 Do nothing/wait and see 

physical sensitivity & adaptive capacity  

70 Environmental management and land use 

53 Coastal configuration (facing storms / prevailing conditions/ sheltered upstream/funnels)  

50 Topography  

45 Location within the estuary, including proximity to coast 

25 Population density and distribution 

15 Ecological factors (generic) 

10 Rate of change 

10 River conditions 

8 Tides 

8 Fluvial 

8 Catchment characteristics 

5 Geology 

5 Species diversity, distribution & structure 

5 Marine (generic) 

5 Wave characteristics 

3 Transitionary versus stable habitats 

0 Keystone species 

0 CO2 fertilisation 

0 Species interdependencies 

0 Ecological corridors 

0 Surge characteristics 

0 Flood or ebb tidal dominance 

0 Flushing time 

socio-economic sensitivity 

20 Provision and design of services & infrastructure  

18 Knowledge 

10 Age 

10 Transience 

10 Insurance availability & take-up 

5 Isolation 

5 Economic climate  

3 Personal sensitivity (per se)  

3 Mobility 

3 Income 

0 Ethnicity 

0 Gender 

0 Health 

0 Heterogeneity of economic sectors 

Other   
48 Other climatic and non-climatic factors 

38 Thresholds, time lags and feedbacks 

20 Time 

20 Event-driven/extreme events  

15 Unknowns 

Table II: Salience of expert model themes amongst PPP1 participants
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Appendix H. Mental model completeness scores, PPP1 
 

Mental model completeness scores have been calculated using the following method. At the first instance 

a theme was mentioned in a manner consistent with the expert model, it was coded with a score of 4 if it 

was mentioned in the core dump, and 2 if it was mentioned later. The total scores were then summed to 

give a completeness score. 

 

Participant Mental model completeness score 

Steve  221 

Ellen Smith 218 

Laura  206 

Betty 190 

Fred Smith  186 

Henry  160 

Anthony 147 

Ruby 144 

Christine 132 

Lynne  131 

Karen 130 

Paul  128 

Jessica  118 

Terry  116 

George  116 

Lee  102 

Darren  98 

Owain  88 

Glenda  83 

Yasmine 74 

Table III: PPP1 mental models completeness scores 
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Appendix I. Salience of differences between expert & public perceptions, PPP1 
 

This Appendix shows the salience of ‘differences’ raised by PPP1 participants. Differences are defined as 

disagreements between public perceptions and the expert model. A salience score of 100% would indicate 

that everyone holds the perception in the core dump phase; lower percentages indicate that the 

perception is less salient and/or widespread. For example, a salience of 5% indicates that one person 

raised it during the core dump, or two people raised it during the later interview stages. Differences are 

categorised by expert model theme: drivers (IV), physical impacts (V), socio-economic impacts (Table 

VII) and vulnerability (Table VIIII).  

 

Difference Salience 
(%) 

Climate change is not happening. A number of participants expressed climate 
scepticism, including doubt that climate change is happening or causing SLC, or how 
much of it is due to human actions.  

28 

Sea levels might fall. Although this is technically not a misconception, it is not part of 
the expert model as the chance of sea-level fall in the next few hundred years is 
minute.  

23 

Tsunamis are not a risk on the Severn Estuary, either because they cannot physically 
occur there, because they are not related to SLC, or because even though a tsunami 
may have occurred here in the past, it will not happen again.  

23 

Erosion may cause SLC through landslides. 20 

Greenhouse gases and/or pollution cause the ozone layer to thin, leading to more 
global warming and therefore more SLR.  

13 

The land around the Severn Estuary is rising (instead of sinking) 10 

Rubbish and ‘depositories’ [sic] in the sea cause the water to rise 8 

Evaporation leads to sea-level fall  5 

Erosion causes sea-level fall by increasing the amount of land it can cover (i.e. the 
water can spill out over a larger area) 

5 

Table IV: EP Differences about drivers (PPP1) 

 

Difference  Salience 
(%) 

Tides and bores will increase due to SLR 8 

SLR cannot affect the water table because the water table is fresh water   5 

Sea-level fall will increase tsunamis. Tsunamis may increase elsewhere because sea-
level fall on the Severn Estuary would cause sea-level rise elsewhere, because it’s all 
connected. 

3 

Sea-level fall increases landslides by drying mud; rainfall then causes it to fall 3 

Wetlands and moorlands will increase if sea-levels rise and decrease if sea-levels fall 3 

Rain does not cause a problem because land and sea-based water is different  3 

Table V: EP differences about physical impacts (PPP1) 
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Difference  Salience 
(%) 

People would panic if the sea-level falls because they might think there is a drought 5 

There are no threatened railways around the Severn Estuary  3 

Table VI: EP differences about socio-economic impacts (PPP1) 

 

Difference  Salience 
(%) 

Erosion only happens on high land, so will not be a problem on low land  8 

Topography of the Severn Estuary is mainly high, so SLC is not a big problem 5 

Dredging leads to sea-level change (implications for adaptation) 5 

Storms don’t affect the upper estuary1  3 

Table VII: EP differences about vulnerability to SLC (PPP1) 

 

 

                                                   
1 according to the expert model, rainstorms do affect the upper estuary 
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Appendix J. PPP2 survey Structure and explanatory notes 

 

 
This Appendix shows the PPP2 survey structure, with explanatory notes including key hypotheses 

(blue text) and where applicable, an indication of answers consistent with the expert model (green). 

Note that question numbers were not visible to respondents, and formatting (e.g. font, style and 

question structure) is not displayed as it was in the survey. Dotted lines show breaks between web 

pages. 

 

 

WELCOME 
 

This 20 minute survey is part of a study being carried out by Merryn Thomas, a Cardiff 

University researcher interested in what people think about the Severn Estuary and changes 

that happen there. You have been asked to participate because you live within 10 miles of the 

Estuary or Inner Bristol Channel. However, you do not need to know anything about the 

Estuary to take part in the survey, and more information will be provided about it as you go 

through. 

 

The research is being supervised by Professor Nick Pidgeon, Dr Rhoda Ballinger and Dr 

Lorraine Whitmarsh, and has been approved by the Cardiff School of Psychology Ethics 

Committee. It is funded by a President’s Research Scholarship at the University. 

  

 

Consent 
  

Before you move onto the questionnaire, please read the following statements carefully: 

  

I understand that my participation in this project will involve completing an online 

questionnaire about my views on change on the Severn Estuary, which will require 

approximately 20 minutes of my time. 

  

I understand that participation in this study is entirely voluntary, that I do not have to 

complete all of the questions if I don’t want to, and that I can withdraw from the study at any 

time without giving a reason. 

  

I understand that I am free to contact the researchers at any time with any questions or 

concerns I may have. 

  

I understand that the information provided by me will be held totally anonymously, so that it 

is impossible to trace this information back to me individually. 

 

I understand that the data will be held indefinitely and will be used as part of Merryn 

Thomas' doctoral thesis and for presentations, reports and publications. 
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I also understand that at the end of the study I will be provided with additional information 

and feedback about the purpose of the study. 

 

Contacts 
 

Please do not hesitate to contact us via the details below if you have any questions or 

concerns. 

  

Merryn Thomas 
(postgraduate) 

Understanding Risk Group 

51A Park Place 

School of Psychology 
Cardiff University 

Cardiff 

CF10 3AT 
Email: ThomasMJ6@cf.ac.uk 

Phone: 02920 870837 

Prof. Nick Pidgeon 
(supervisor) 

School of Psychology 

Cardiff University 

Tower Building 
Park Place 

Cardiff 

CF10 3AT 
Email: PidgeonN@cf.ac.uk   

Phone: 02920 874567 

Psychology Ethics Committee 
Secretary 

School of Psychology 

Cardiff University 

Tower Building 
Park Place 

Cardiff 

CF10 3AT 
Email: psychethics@cf.ac.uk 

Phone: 02920 874007 

   

If you give your consent to participate in the study, please tick this box  

Thank you very much for your time. Please click >> to begin the survey. 
Important: please do not use your browser 'back' button during the survey as this will delete 

your responses. 
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The shaded area (the Estuary, Bristol Channel and surrounding land) is the area referred to as  
 "Severn Estuary" or "Estuary" throughout this survey.  

    
 
 

 

Q1   Please read the list below, and then tick those that you think are main issues of concern around 
the Severn Estuary today and for the next 20 years (tick UP to 5). If you think there are no issues 
facing the Severn Estuary during this time, please tick the box at the bottom of the page. 
(Randomised question order) 

 Renewable energy proposals e.g. a tidal barrage across the Severn Estuary or an offshore wind 
farm 

 The local economy, e.g. closure of local businesses or job losses 
 Flooding 
 Sea-level change 
 Development, e.g. building new houses, roads or power stations 
 Risk of nuclear accident 
 Local society / community issues e.g. health-care, schools, crime 
 Pollution 
 Decline in traditional industries and crafts e.g. salmon fishing and ship building 
 Transport e.g. congestion, pricing, tolls 
 Climate change / global warming 
 Other issues (please state) ____________________ 
 There are no issues facing the Severn Estuary 

Hypotheses  

1. Sea-level change is not an important issue to members of the public. It is seen as less important 
than other issues such as the economy.  
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The following questions focus on sea-level change. Some questions will ask about your general 
knowledge of sea-level change, and others will ask more about your thoughts and feelings. If you do 
not know an answer, this does not matter – just give it your best shot. 

 

 

Q2 Move the sliders to show roughly how much you think sea-levels are likely to rise or fall by the 
years shown, compared with today. We are interested in your general opinions rather than exact 
amounts. 

 

The screen grab shows sliders after 2050 and 2100 have been moved, and before 2200 has been 
moved 
 

Hypotheses  

2. Most respondents will expect sea-levels to rise. 
3. People will tend to expect sea-level to rise more over longer time periods.  
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Q3 Do you think sea-level RISE would be an overall risk or an overall benefit to the Severn Estuary? 

 major risk 
 slight risk 
 neither a risk nor a benefit 
 slight benefit 
 major benefit 

 

Q4 Do you think sea-level FALL would be an overall risk or an overall benefit to the Severn Estuary? 

 major risk 
 slight risk 
 neither a risk nor a benefit 
 slight benefit 
 major benefit 

Hypotheses  

4. Most respondents will think SLR would be an overall risk, but will be more ambivalent about sea-
level fall. 
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Q5 Please indicate whether you think the following amounts of sea-level change on the Severn 
Estuary are likely or unlikely by the year 2100, relative to today.  

 

Hypotheses 

5. Many respondents will not know how much sea-level change is expected on the Severn Estuary; 
some will not know the order of magnitude.  

 

 

Q6 To what extent are you concerned about future sea-level change on the Severn Estuary? 

 not at all concerned 
 not very concerned 
 fairly concerned 
 very concerned 

 

Hypotheses 

6. Level of concern will vary among participants, but few will be very concerned 

 

                                                   
2 There is much uncertainty surrounding future SLC on the Severn Estuary, but median estimates tend to be on the 
order of centimetres by 2100. For more information, see section AAA. 

 very 
unlike
ly 

unlike
ly 

somewh
at 
unlikely 

about 
as likely 
as not 

some
what 
likely 

likely very 
likely 

don't 
know 

Sea-level fall of more than 6 centimetres 
(around 2.4 inches) by 2100                 

Sea-level rise of over 6 millimetres 
(around 0.24 inches) by 2100 

                

Sea-level rise of over 6 centimetres 
(around 2.4 inches) by 2100 

                

Sea-level rise of over 60 centimetres 
(around 2 feet) by 2100 

       2         

Sea-level rise of over 6 metres (around 
20 feet) by 2100                 
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Q7   Please indicate whether you think the following statements are true or false, where:      
 
True:                To the best of my knowledge, this is true  
Maybe true:      I think this might be true  
Don’t know:      I don’t know if this is true or false  
Maybe false:     I think this might be false  
False:              To the best of my knowledge, this is false 
 
 

 false maybe 
false 

don't 
know 

maybe 
true 

true 

Most global sea-level rise is caused by melting icebergs / sea-ice           

Storms and storm surges cause short-lived increases in sea-level           
Climate change causes the water in the oceans to expand as it gets 
warmer, and therefore causes global sea-level rise 

          
As land-based ice (glaciers, ice caps and ice sheets) melts, the addition 
of water to the oceans causes global sea-level rise 

          
Natural cycles and variability (e.g. changes in the amount of heat 
coming from the sun) can cause sea-levels to rise or fall 

          

Thinning of the ozone layer causes global sea-level rise           

The growth of towns or cities causes local sea-level rise by increasing 
the amount of run-off from concrete and tarmac surfaces3 

          

Coastal erosion (wearing away of the land surface) causes sea-levels to 
fall           

The land around the Severn Estuary is rising in response to the last 
glacial period*, and therefore causing local sea-levels to fall           

The land around the Severn Estuary is sinking in response to the last 
glacial period*, and therefore causing local sea-levels to rise 

          

Global warming causes sea-levels to fall by increasing evaporation           

*a glacial is a period of time when a large part of the earth's surface is covered with ice, due to the advance of glaciers and 
ice sheets 

 

Hypotheses 

7. The public and expert conceptions of SLC will be aligned regarding many of the causes of sea-
level change, but there may be differences regarding the importance of thermal expansion and 
ice melt, among other factors.  

 

                                                   
3 Urbanisation can cause changes in sea-levels, but contributions are very uncertain (Milly et al., 2010) and to my 
knowledge unknown on the Severn Estuary. This question was omitted from later analyses.  
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Q8 To what extent do you agree with the following statements about climate change? 

 strongly 
disagree 

tend to 
disagree 

neither 
agree or 
disagree 

tend to 
agree 

strongly 
agree 

I am convinced that climate change is really happening           

I do not believe climate change is a real problem           

Claims that human activities are changing the climate 
are exaggerated 

          

 

 

Q9 To what extent do you agree with the following statements about global average sea-level 
change?   Average (mean) sea-level change refers to changes in the level of the sea compared to the 
land. It is measured over a long period of time so does not include fluctuations from tides and 
waves. 

 strongly 
disagree 

tend to 
disagree 

neither 
agree or 
disagree 

tend to 
agree 

strongly 
agree 

I am convinced that global sea-level change is really 
happening 

          

I do not believe sea-level change is a real problem           

Claims that human activities are changing the sea-level 
are exaggerated 

          

I am uncertain about whether sea-level change is really 
happening 

          

The evidence for sea-level change is unreliable           

Too much fuss is made about sea-level change           

I trust scientists to tell me the truth about sea-level 
change 

          

The science of sea-level change is uncertain           

 

Hypotheses 

8. Climate ‘sceptics’ are less concerned about sea-level change 
9. People see sea-level change science as uncertain 
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Q10   Which sources of information would you most trust to get information about sea-level change 
on the Severn Estuary? Please tick the sources that you would most trust [UP to 5]. (randomised 
question order)      

 Local newspapers and magazines (online or print) 
 National newspapers and magazines (online or print) 
 Friends and family 
 Environmental groups and charities (e.g., Friends of the Earth) 
 By experiencing it myself 
 Teachers and lecturers 
 Scientists (e.g. working in Universities) 
 The Environment Agency / Natural Resources Wales 
 Local government 
 National government 
 Local television and radio 
 National television and radio 
 Other (please specify) ____________________ 

Hypotheses 

10. People trust scientists, but would rather get their information about SLC from their own 
experience. 

 

 

Sea-levels change over many timescales, including hourly changes due to high tides and storms, and 
changes over centuries due to fluctuations in global temperatures and land movements.       

Data show that global average (mean) sea-levels are rising. This is because as our planet warms due 
to climate change, the water in oceans expands. Higher temperatures also cause ice on land 
(glaciers, ice caps and ice sheets) to melt, adding to the amount of water in the oceans.  

Scientists are unsure exactly how much sea-levels will change, but give average estimates of a rise 
between 20 centimetres (0.7ft) and 1 metre (3.3ft) by the year 2100 on the Severn Estuary. Some 
studies suggest the possibility of greater rises of around 2 metres (6.6ft) by this time. This could be 
accompanied by changes in the number and severity of storms on the Estuary.  

The following questions ask about what you think the impacts of these changes might be. 
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Q11 The statements below are about how sea-level rise might affect the Severn Estuary by the year 
2050 (37 years from now). Please indicate whether you think they are true or false, where:    

True:                  To the best of my knowledge, this is true    
Maybe True:      I think this might be true    
Don’t Know:      I don’t know if this is true or false    
Maybe False:     I think this might be false    
False:                To the best of my knowledge, this is false          
 
Sea-level rise on the Severn Estuary will lead to...      (randomised question order) 
 

 false maybe 
false 

don't 
know 

maybe 
true 

true 

Reduced area of coastal habitat as it is caught between rising sea-
levels and coastal defences 

          
Increased flooding from the sea           
Changes in numbers and types of plants and animals e.g. birds           
Increased shoreline erosion           
Increased tidal range (i.e. greater difference between low and high 
tide)           

Permanently flooded areas           
Decreased water levels elsewhere, outside of the Estuary           

Contamination of freshwater, e.g. in wells           
Problems with storm-water drainage from rivers and surface water           

Increased pollution           
 

 

 

Hypotheses 

11. The public will be aligned with expert perceptions regarding flooding, but there may be 
differences in perceptions regarding less obvious issues such as pollution and freshwater 
contamination.  
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Q12 These statements are about how sea-level rise might affect people around the Severn Estuary 
by the year 2050. Please indicate whether you think they are true or false.   

Sea-level rise on the Severn Estuary will lead to... (randomised question order) 

 false maybe 
false 

don't 
know 

maybe 
true 

true 

Decreased health & well-being          4 
People moving out of the area           

Difficulties in obtaining home insurance           
Increased attractiveness of the local landscape           

Difficulties in accessing public services (e.g. hospitals, police) during 
and after floods 

          

Increased tourism           

Damage to or loss of private property from flooding or erosion           
Increased house prices           

Increased capability of shipping / ports           

Increased business capability and job opportunities5           

Travel disruption from flooding           
Damage to sewage and septic water treatment systems           

Increased agricultural production / output           

Emotional impacts e.g. trauma due to loss of property           
 

Hypotheses 

12. Personal direct impacts on property are more salient than impacts on external things (e.g. 
infrastructure), which may indirectly impact the individual 

13. Immediate impacts e.g. business disruption are not more salient than lagged/long term impacts 
such as blight/moving house/insurance issues.   

                                                   
4 These items are to some extent subjective.  

5 There is not a correct or incorrect answer to this question, because jobs in certain sectors (e.g. coastal engineering) 
may increase, while jobs in other sectors may decline. 
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Q13 Please tick the box next to any impacts of sea-level change that would personally concern you. 
Tick ONE or MORE. If you are not concerned about any, or if you think that they will not happen, 
click >> for the next page (randomised question order)  

 Private property damage or loss from flooding or erosion 
 Difficulties obtaining home insurance cover 
 Decreased house prices 
 Emotional impacts e.g. trauma due to loss of property 
 Travel disruption from flooding 
 Difficulties accessing public services (e.g. hospitals, police) during and after floods 
 Decreased health & well-being 
 People moving out of the area 
 Decreased business viability and job opportunities 
 Decreased tourism 
 Decreased agricultural production / output 
 Decreased attractiveness of the local landscape 
 Flooding 
 Shoreline erosion 
 Intrusion of saltwater into freshwater resources 
 Changes in numbers and types of plants and animals e.g. birds 
 Reduced area of coastal habitat 

 

Hypotheses 

14. There will not be high concern about these issues, apart from flooding and impacts on plants and 
animals 
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Q14 The map below shows the Severn Estuary. Please click on the areas [UP to 5] that you think 
would be most affected by sea-level rise by the year 2050. Once selected, the area will turn green. 
To deselect an area, click on it again. 

 

The screen grab shows Caldicot and Berkeley regions reselected, with the cursor rolled over the 
Weston region.   

 

Q15   Regardless of which you prefer, which of the following measures do you feel would be most 
effective in LIMITING THE AMOUNT of sea-level rise on the Severn Estuary? Tick UP to 3. 

(randomised question order).  

 Recycling home waste 
 Increasing the amount of dredging in the Estuary 
 Personal lifestyle changes e.g. using the car less, flying less or using less energy in the home 
 Greener transport to reduce greenhouse gas emissions e.g. electric cars and buses 
 Renewable technologies to reduce greenhouse gas emissions, e.g. wind farms or tidal power 
 Climate engineering (deliberate large-scale intervention in the Earth’s climate system to 

moderate global warming) 
 Reducing or limiting global population growth 
 NOT APPLICABLE: I don't think sea-level change is an issue 
 NOT APPLICABLE: I don't think the amount of sea-level change can be limited 

Hypotheses 

15. Knowledge of mitigation measures will generally align with the expert model, but some 
participants will believe that recycling is highly effective; a perception unaligned with the expert 
model. 
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Q16 Regardless of which you prefer, which of the following measures do you feel would be most 
effective in reducing the IMPACTS (effects) of sea-level rise on the Severn Estuary? Tick UP to 5. 
(randomised question order) 

 More flood defences and/or improvements in existing flood defences 
 Planting more trees to reduce erosion 
 Removing or setting-back coastal defences to allow salt marsh to develop (called 'managed 

realignment') 
 Purchasing home flood insurance 
 Compensation and disaster relief after a flood 
 A barrage (artificial dam) across the estuary e.g. between Cardiff (Wales) and Weston-Super-

Mare (England) 
 Educating people so they are aware of the risks of sea-level change and flooding 
 Installing personal flood defences such as flood-boards (small flood barriers for doors and 

windows) 
 Relocating towns and cities away from the coastline 
 Flood prediction, emergency planning and warning in the case of a flood 
 Increasing the flexibility of designs e.g. building houses on stilts 
 NOT APPLICABLE: I don't think sea-level change is an issue 
 NOT APPLICABLE: I don't think the impacts of sea-level change can be reduced 

 

Hypotheses 

16. Knowledge of adaptation measures is consistent with the expert model. Flood defences will be 
seen as highly effective. 

 

 

Q17  Please indicate which opinions about sea-level change you most agree with. Select the circle 
closer to the statement you most agree with.         

Sea-level change will....     

 

Hypotheses  

17. People perceive sea-level change as psychologically distant in space and time. 



 

293 
 

18. Participants will perceive change as gradual rather than sudden. 

 

Q18   Please indicate which of these opinions you most agree with:     

 

Hypotheses  

19. People will feel more informed about climate change than about sea-level change  
20. People will feel powerless to do anything about the causes and consequences of sea-level  
21. People will expect the government to protect them from flooding 
22. People will not however fully trust the government to protect them 
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Q19 To what extent do you agree with the following statements about the future? (randomised 
question order) 

 strongly 
disagree 

tend to 
disagree 

neither 
agree or 
disagree 

tend to 
agree 

strongly 
agree 

We should stick to past trends when thinking about the 
future 

          

The world is full of surprises           

Events that have happened in the past tell us what will 
happen in the future 

          

What happens in future may be unrecognisable 
compared to what happened in the past 

          

I want to know what WILL happen; not what MIGHT 
happen 

          

There is no way we can know what the future will bring           

A lot can change in a short period of time           

The future is determined by the past and the present           

Science fiction often becomes reality           

 

Hypotheses 

23. The ways in which people think about the future will affect how much sea-level change they 
think is possible (people who subscribe to the futuristic difference approach will think greater 
amounts of sea-level change are possible).  

These items were inspired by research carried out by van Asselt, van’t Klooster, van Notten, and 
Smits (2010). For more information about scale development, see Appendix M.  

 

Q20 To what extent do you agree with the following statements? 

 strongly 
disagree 

tend to 
disagree 

neither 
agree or 
disagree 

tend 
to 

agree 

strongly 
agree 

In uncertain times, I usually expect the best           

It's easy for me to relax           

If something can go wrong for me, it will           

I'm always optimistic about my future           

I enjoy my friends a lot           

It's important for me to keep busy           

I hardly ever expect things to go my way           

I do not get upset too easily           

I rarely count on good things happening to me           

Overall, I expect more good things to happen to me than 
bad 
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Hypotheses 

24. There will be a relationship between optimism and SLC perceptions, with higher optimism 
predicting lower expected SLR. 

This is an established scale developed by (Scheier, Carver, & Bridges, 1994). For more information 
about the scales used in this survey, see Appendix M.  

 

 

Q21   Please check the box next to the picture that best describes your relationship with nature 

 

Hypotheses 

25. People who feel close to nature will be more concerned about sea-level change. 

These pictorial scales are adapted from scales originally developed by Aron, Aron, and Smollan (1992), 
and later adapted by Schultz 2002 for an ‘inclusion of nature in the self’ scale. 
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Q22    Please check the box next to the picture that best describes your relationship with your local 
community 

 

Hypotheses 

26. People who have a strong sense of community will be more concerned about sea-level change.  

 

Q23   Please check the box next to the picture that best describes your relationship with the Severn 
Estuary 

 

 

Hypotheses 

27. People who feel close to the Severn Estuary will be more concerned about sea-level change.  
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The final questions are designed to make sure that we have asked a range of people about sea-level 
change on the Severn Estuary, and to allow us to compare responses between different groups. All 
answers are anonymous.  

Hypotheses 

28. Some demographic groups will be more knowledgeable and more concerned about SLC than 
others 

29. Concern will be higher among young people, people who live close to the coast, people in rural 
areas, and people who own their home. 

30. Knowledge will be higher among people who have lived around the Estuary for longer, and may 
be correlated with education level.  

 

Q24 What is your gender? 

 Male 
 Female 

 

Q25 What is your age? 

 17-24 
 25-34 
 35-44 
 45-54 
 55-64 
 65-74 
 75+ 

 

Q26 Do you have children / dependents? 

 Yes 
 No 

 

Q27 Which best describes your living situation? 

 Own outright 
 Buying with the help of a mortgage or loan 
 Pay part rent and part mortgage 
 Rent (including council and private) 
 Live rent free (including in relative/friend's property) 
 Other 
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Q28 Do any of the following apply to you? This question refers to your experiences in the last 15 
years, either around the Severn Estuary or elsewhere. Questions from Capstick, Pidgeon, and 
Whitehead (2013).  

 Yes No Don't 
know 

My home or other property has been damaged by flooding or erosion       

I have been directly affected by flooding or erosion e.g. through travel 
disruption or my ability to work 

      

Other people within 5 miles of where I live have experienced property 
damage from flooding or erosion 

      

 

Hypotheses 

31. People who have experienced flooding will be more concerned about sea-level change.  

 

Q29 What is your highest educational or professional qualification? 

 No formal qualifications 
 O-Level / GCSE / CSE 
 Apprenticeship / Vocational Qualification (NVQ1&2) 
 A-Level / BTec / NVQ3 
 HND 
 Bachelor Degree or Equivalent (NVQ4) 
 Post-graduate qualification 
 Other (please specify) ____________________ 

Q30 What is your highest educational or professional qualification in a science-related subject (e.g. 
physics, biology, geography, engineering)? 

 No formal qualifications 
 O-Level / GCSE / CSE 
 Apprenticeship / Vocational Qualification (NVQ1&2) 
 A-Level / BTec / NVQ3 
 HND 
 Bachelor Degree or Equivalent (NVQ4) 
 Post-graduate qualification 
 Other (please specify) ____________________ 

 

Hypotheses 

32. There may be a relationship between education level and knowledge about SLC.  
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Q31 Please click on the area of the map where you currently live. If where you live is not shown, click 
the area closest to where you live. The area will go green when selected. Click again to deselect an 
area. 

 

The screen grab shows the map after the Cardiff area has been selected. Only one area could be 
selected.  

 

Q32 Which of these best describes where you live most of the time? 

 In the middle of a town or city 
 In a suburb of a town or city 
 In a village 
 In an isolated property 
 Don't know 

Hypotheses 

33. People who live in rural environments will know more about SLC and be more concerned about 
it. 
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Q33 Roughly what distance do you live from the Severn Estuary coastline? 

 less than 1 mile 
 more than 1 mile but less than 5 miles 
 5-10 miles 
 more than 10 miles 
 don't know 

Hypotheses 

34. People who live closer to the Estuary will be more concerned about SLC. 

 

Q34 For approximately how many years have you lived around the Severn Estuary? If you have lived 
elsewhere around the Severn Estuary as well as where you live now, please include this. For 
example, if I had lived in Cardiff for 3 years and lived in Bristol for 4 years before that, I would tick 
the ‘5-10’ years box.  

 less than 1 year 
 more than 1 year but less than 5 years 
 5-10 years 
 more than 10 years 

 

Hypotheses 

35. People who have lived around the Estuary for longer will know more about SLC. 

 

Q35 On average, how often do you do the following?  This data should be useful for communication 
design.  

 daily, over 
30 

minutes 

daily, 
under 30 
minutes 

a few 
times a 
week 

a few 
times a 
month 

less 
often 

never 

Read printed newspapers             

Read online news             

Watch or listen to news on the TV / radio             

Watch TV documentaries             
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Thank you for completing this survey; your participation is very much appreciated.  As 

stated earlier, all data provided will be held anonymously so that your responses cannot 

be traced back to you. 

 

The study is interested in what people think about sea-level change on the Severn Estuary. 

This includes opinions about the causes and consequences of sea-level changes, as well as 

possible actions to reduce it and/or its impacts. 

 

Knowing more about how people understand sea-level change is important because as sea-

levels rise, risks such as flooding increase. Knowing what people think about these issues 

mean that their opinions can be taken into account when designing future risk 

communications. 

 

If you have any comments, questions or concerns please contact Merryn Thomas, her 

supervisor Nick Pidgeon, or the Cardiff University School of Psychology Ethics committee, 

via the contact details below. Thanks again for your time. 

 

 

Please click HERE to receive your maximiles points. 

 

Contact Details 
 

Merryn Thomas 

(postgraduate) 

Prof. Nick Pidgeon 

(supervisor) 

Psychology Ethics Committee 

Secretary 

Understanding Risk Group School of Psychology School of Psychology 

51A Park Place Cardiff University Cardiff University 

School of Psychology Tower Building Tower Building 

Cardiff University Park Place Park Place 

Cardiff Cardiff Cardiff 

CF10 3AT CF10 3AT CF10 3AT 

Email: 

ThomasMJ6@cf.ac.uk 

Phone: 02920 870837 

Email: 

PidgeonN@Cardiff.ac.uk 

Phone: 02920 874567 

Email:  psychethics@cf.ac.uk 

Phone: 02920 874007    

 

 

***End*** 

 

http://survey.maximiles.com/static-complete?l=13094
mailto:ThomasMJ6@Cardiff.ac.uk
mailto:ThomasMJ6@Cardiff.ac.uk
mailto:PidgeonN@Cardiff.ac.uk
mailto:psychethics@cf.ac.uk
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Appendix K. PPP2 survey sample statistics & National comparison 
 

This Appendix details the survey sample statistics for the 359 final respondents for PPP2 (11 respondents 

were removed during the data cleaning process). It then provides a comparison of these statistics with the 

relevant available National statistics. Percentages may not total 100 due to rounding effects.  

 

Table VIII: Sample statistics, PPP2 

Characteristic count (N) valid % 

Children / dependents 

 Has children/dependents 169 47 

 Does not have children/dependents  187 53 

 Total valid responses  356 100 

Gender  

 Male 150 42 

 Female 207 58 

 Total valid responses  357 100 

Age  

 17-24 19 5 

 25-34 73 20 

 35-44 66 18 

 45-54 83 23 

 55-64 75 21 

 65-74 36 10 

 75+ 6 2 

 Total valid responses  358 100 

Flood/erosion experience in the last 15 years 

 Home/property has been damaged by flooding/erosion 10 3 

 Has been directly affected e.g. by travel disruption 59 17 

 Other people within 5 miles experienced property damage 128 36 

Living situation  

 Own outright 110 31 

 Buying with the help of a mortgage or loan 110 31 

 Pay part rent and part mortgage 5 1 

 Rent (including council and private) 114 32 

 Live rent free (including in relative/friend's property) 16 4 

 Other 3 1 

 Total valid responses  358 100 

Highest educational or professional qualification 

 No formal qualifications 19 5 

 O-Level / GCSE / CSE 70 20 

 Apprenticeship / Vocational Qualification (NVQ1&2) 38 11 

Continued… 
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Table VIII continued: Sample statistics, PPP2 

Characteristic count (N) valid % 

 A-Level / BTec / NVQ3 73 21 

 HND 9 3 

 Bachelor Degree or Equivalent (NVQ4) 88 25 

 Post-graduate qualification 46 13 

 Other (please specify) 13 4 

 Total valid responses  356 100 

Highest educational or professional qualification in a science-related subject 

 No formal qualifications 77 22 

 O-Level / GCSE / CSE 155 44 

 Apprenticeship / Vocational Qualification (NVQ1&2) 17 5 

 A-Level / BTec / NVQ3 46 13 

 HND 3 1 

 Bachelor Degree or Equivalent (NVQ4) 34 10 

 Post-graduate qualification 14 4 

 Other (please specify) 7 2 

 Total valid responses  353 100 

Rural / urban location  

 In the middle of a town or city 100 28 

 In a suburb of a town or city 193 54 

 In a village 60 17 

 In an isolated property 4 1 

 Total valid responses  357 100 

Distance from the Severn Estuary coastline 

 less than 1 mile 39 11 

 more than 1 mile but less than 5 miles 97 27 

 5-10 miles 133 37 

 more than 10 miles 61 17 

 don't know 29 8 

 Total valid responses 359 100 

Number of years living around the Estuary 

 less than 1 year 9 3 

 more than 1 year but less than 5 years 32 9 

 5-10 years 54 15 

 more than 10 years 263 73 

 Total valid responses 358 100 

Location 

England  

 Bristol 84 23 

 Weston 26 7 

 Gloucester 19 5 

 Clevedon 16 4 

 Kingswood 16 4 

Continued… 
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Table VIII continued 

Characteristic count (N) valid % 

 Bridgwater 10 3 

 Thornbury 10 3 

 Lydney 9 3 

 Berkeley 5 1 

 Eastern section 5 1 

 Blagdon 3 1 

 Watchet 2 1 

 Wells 1 <1 

 Minehead 1 <1 

 Sub-total  207 58 

Wales  

 Cardiff 52 14 

 Vale of Glamorgan 26 7 

 Newport 17 5 

 Wentlooge 6 2 

 Caldicot 6 2 

 East Valleys section  3 1 

 Usk 3 1 

 North west section  3 1 

 West Valleys 2 1 

 Sub-total  118 33 

Borders  

 North section 4 1 

 Wye 3 1 

 Chepstow 1 <1 

 Sub-total  8 2 

 Total valid responses  341 94 

Table VIII: Sample statistics, PPP2 
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The following Figures show selected demographic statistics for England and Wales compared to sample 

statistics from PPP2. All England and Wales statistics are from the Office of National Statistics website 

(Office for National Statistics, 2013).  

 

Figure I: Living situation, England and Wales, 2012 estimates (approx 23 million households) 

 

 

Figure II: Living situation, PPP2 survey sample (N=358) 

 

 

Figure III: Gender, England and Wales, 2012 
estimates (N = approx 57 million) 

 

 

Figure IV: Gender, PPP2 Survey (N=357) 

 

 

31%

33%

18%

18%

owner occupied

owned with mortgage

privately rented

socially rented

31%

31%
1%

32%

5% Own outright

Buying with the help of a mortgage or
loan

Pay part rent and part mortgage

Rent (including council and private)

Live rent free

49%

51%

Male

Female

42%

58%

Male

Female
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Figure V: Highest Educational Qualifications, PPP2 survey and England & Wales (2012 estimates) 

 

 

Figure VI: Age structure (%) of PPP2 respondents (all over 17 years of age) and England & Wales residents (over the 
age of 15) 
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Appendix L. PPP2 survey top line results 
 

 

This Appendix contains the raw data tables from the PPP2 survey. Figures show frequencies of 

responses, unless otherwise stated.  

 

 
Q1 Please read the list below, and then tick those that you think are main issues of concern around 
the Severn Estuary today and for the next 20 years (tick UP to 5). If you think there are no issues 
facing the Severn Estuary during this time, please tick the box at the bottom of the page. 
 
 Frequency Percent 

Renewables 182 51% 

Economy 100 28% 

Flooding 210 59% 

SLC 148 41% 

Development 119 33% 

Nuclear accident 57 16% 

Society 40 11% 

Pollution 148 41% 

Traditional industries 87 24% 

Transport 124 35% 

Climate change 110 31% 

Other 11 3% 

No issues 18 5% 

 
Other:  

Damage to wildlife habitat 

PLANT LIFE 

increase in unemployment, closure of public services, lack of housing, increase in homelessness, lack of renewable energy 
sources and the slow decrease in greenery     
Loss of wildlife/plant habitat if the Severn Barrage/new development are implemented. 

Loss of habitat for wildlife 

There was a Tsunami in 1607 could it happen again 

loss of habitat 

changing the habitat for wildlife 

Environment, habitat and wildlife 

don’t know 

Fracking 
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Q2 Move the sliders to show roughly how much you think sea-levels are likely to rise or fall by the 
years shown, compared with today. We are interested in your general opinions rather than exact 
amounts. 
 
 Min 

Value 
Max 
Value 

Average 
Value 

Standard 
Deviation 

Responses 
(N) 

Sea-level rise (+) or fall (-) by 2050 -9.00 10 2.94 2.45 343 

Sea-level rise (+) or fall (-) by 2100 -9.00 10 4.13 3.04 344 

Sea-level rise (+) or fall (-) by 2200 -10.00 10 5.49 4.03 344 

 
 
 
Q3 Do you think sea-level RISE would be an overall risk or an overall benefit to the Severn Estuary? 
 
 Frequency Percent 

major risk 119 33% 

slight risk 165 46% 

neither a risk nor a benefit 43 12% 

slight benefit 28 8% 

major benefit 2 1% 

Total 357 100% 

 
 
 
Q4 Do you think sea-level FALL would be an overall risk or an overall benefit to the Severn Estuary? 
 
 Frequency Percent 

major risk 38 11% 

slight risk 125 35% 

neither a risk nor a benefit 131 37% 

slight benefit 59 16% 

major benefit 5 1% 

Total 358 100% 
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Q5 Please indicate whether you think the following amounts of sea-level change on the Severn 
Estuary are likely or unlikely by the year 2100, relative to today 
 
 very 

unlikely 
unlikely somewhat 

unlikely 
about as 
likely as 
not 

somewhat 
likely 

likely very 
likely 

Don't 
know 

(N) 

Sea-level fall of more 
than 6 centimetres 
(around 2.4 inches) by 
2100 

69 66 78 50 37 10 3 48 313 

Sea-level rise of over 6 
millimetres (around 0.24 
inches) by 2100 

2 5 15 51 112 56 69 51 310 

Sea-level rise of over 6 
centimetres (around 2.4 
inches) by 2100 

2 12 20 57 105 64 43 55 303 

Sea-level rise of over 60 
centimetres (around 2 
feet) by 2100 

28 25 56 63 55 47 21 64 295 

Sea-level rise of over 6 
metres (around 20 feet) 
by 2100 

70 47 42 55 33 29 15 65 291 

 
 
 
Q6 To what extent are you concerned about future sea-level change on the Severn Estuary? 
 
 Frequency Percent  

not at all concerned 29 8% 

not very concerned 146 41% 

fairly concerned 154 43% 

very concerned 30 8% 

Total 359 100% 
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Q7   Please indicate whether you think the following statements are true or false, where:      
 
True:                To the best of my knowledge, this is true  
Maybe true:      I think this might be true  
Don’t know:      I don’t know if this is true or false  
Maybe false:     I think this might be false  
False:              To the best of my knowledge, this is false 
 
 
 False maybe 

false 
don't 
know 

maybe 
true 

True (N) 

Most global sea-level rise is caused by melting 
icebergs / sea-ice 

7 22 82 154 91 356 

Storms and storm surges cause short-lived 
increases in sea-level 

4 13 96 130 115 358 

Climate change causes the water in the oceans 
to expand as it gets warmer, and therefore 
causes global sea-level rise 

27 33 120 123 51 354 

As land-based ice (glaciers, ice caps and ice 
sheets) melts, the addition of water to the 
oceans causes global sea-level rise 

4 13 72 112 155 356 

Natural cycles and variability (e.g. changes in the 
amount of heat coming from the sun) can cause 
sea-levels to rise or fall 

5 16 114 160 63 358 

Thinning of the ozone layer causes global sea-
level rise 

18 38 125 133 42 356 

The growth of towns or cities causes local sea-
level rise by increasing the amount of run-off 
from concrete and tarmac surfaces 

29 59 122 107 40 357 

Coastal erosion (wearing away of the land 
surface) causes sea-levels to fall 

60 94 117 69 17 357 

The land around the Severn Estuary is rising in 
response to the last glacial period, and therefore 
causing local sea-levels to fall 

46 73 189 43 7 358 

The land around the Severn Estuary is sinking in 
response to the last glacial period, and therefore 
causing local sea-levels to rise 

36 63 180 63 15 357 

Global warming causes sea-levels to fall by 
increasing evaporation 

66 101 128 53 9 357 
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Q8 To what extent do you agree with the following statements about climate change? 
 
 strongly 

disagree 
tend to 
disagree 

neither 
agree or 
disagree 

tend to 
agree 

strongly 
agree 

(N) 

I am convinced that climate change is 
really happening 

15 33 71 131 104 354 

I do not believe climate change is a real 
problem 

88 109 83 59 15 354 

Claims that human activities are 
changing the climate are exaggerated 

66 91 94 82 21 354 

 
 
 
 
Q9 To what extent do you agree with the following statements about global average sea-level 
change?   Average (mean) sea-level change refers to changes in the level of the sea compared to the 
land. It is measured over a long period of time so does not include fluctuations from tides and 
waves. 
 
 strongly 

disagree 
tend to 
disagree 

neither 
agree or 
disagree 

tend to 
agree 

strongly 
agree 

(N) 

I am convinced that global sea-level 
change is really happening 

5 15 93 172 74 359 

I do not believe sea-level change is a 
real problem 

80 142 93 35 8 358 

Claims that human activities are 
changing the sea-level are exaggerated 

54 101 110 75 18 358 

I am uncertain about whether sea-level 
change is really happening 

51 128 106 61 11 357 

The evidence for sea-level change is 
unreliable 

37 101 156 55 9 358 

Too much fuss is made about sea-level 
change 

79 108 108 45 16 356 

I trust scientists to tell me the truth 
about sea-level change 

17 45 115 143 36 356 

The science of sea-level change is 
uncertain 

9 64 181 85 15 354 
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Q10   Which sources of information would you most trust to get information about sea-level change 
on the Severn Estuary? Please tick the sources that you would most trust [UP to 5].     
  
 Frequency Percent 

Local newspapers and magazines (online or print) 22 6% 

National newspapers and magazines (online or print) 43 12% 

Friends and family 21 6% 

Environmental groups and charities (e.g., Friends of the Earth) 145 41% 

By experiencing it myself 120 34% 

Teachers and lecturers 35 10% 

Scientists (e.g. working in Universities) 226 63% 

The Environment Agency / Natural Resources Wales 236 66% 

Local government 49 14% 

National government 56 16% 

Local television and radio 53 15% 

National television and radio 69 19% 

Other (please specify) 12 3% 

 
Other:  

I don’t trust any of them 

THE GREEN PARTY 

Online news 

Google + Wikipedia 

mostly none of these 

pass 

Don’t know 

it's difficult to choose as it's all down to bias 

none 

Talking to Fishermen 

Local people and families that have lived by the Severn for at least 2 generations 
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Q11 The statements below are about how sea-level rise might affect the Severn Estuary by the year 
2050 (37 years from now). Please indicate whether you think they are true or false. 
Sea-level rise on the Severn Estuary will lead to...     
   
 False maybe 

false 
don't 
know 

maybe 
true 

True (N) 

Reduced area of coastal habitat as it is caught 
between rising sea-levels and coastal defences 

3 13 84 168 89 357 

Increased flooding from the sea 2 8 64 160 123 357 

Changes in numbers and types of plants and 
animals e.g. birds 

3 10 80 156 107 356 

Increased shoreline erosion 2 9 58 171 117 357 

Increased tidal range (i.e. greater difference 
between low and high tide) 

2 17 116 145 75 355 

Permanently flooded areas 1 20 84 166 85 356 

Decreased water levels elsewhere, outside of the 
Estuary 

42 91 162 50 12 357 

Contamination of freshwater, e.g. in wells 5 21 127 148 55 356 

Problems with storm-water drainage from rivers 
and surface water 

1 11 75 166 103 356 

Increased pollution 10 46 146 117 37 356 

 
 
 
 

Q12 These statements are about how sea-level rise might affect people around the Severn Estuary 
by the year 2050. Please indicate whether you think they are true or false.   
Sea-level rise on the Severn Estuary will lead to... 
 
 False maybe 

false 
don't 
know 

maybe 
true 

True (N) 

Decreased health & well-being 16 65 160 83 31 355 

People moving out of the area 6 17 86 180 68 357 

Difficulties in obtaining home insurance 2 5 55 168 127 357 

Increased attractiveness of the local landscape 44 87 147 63 16 357 

Difficulties in accessing public services (e.g. 
hospitals, police) during and after floods 

8 29 83 164 73 357 

Increased tourism 47 108 139 53 10 357 

Damage to or loss of private property from 
flooding or erosion 

0 7 60 182 107 356 

Increased house prices 54 107 126 49 19 355 

Increased capability of shipping / ports 18 55 153 99 31 356 

Increased business capability and job 
opportunities 

41 106 149 51 9 356 

Travel disruption from flooding 4 23 59 177 95 358 

Damage to sewage and septic water treatment 
systems 

5 13 97 166 75 356 

Increased agricultural production / output 61 116 123 49 8 357 

Emotional impacts e.g. trauma due to loss of 
property 

3 15 81 150 108 357 
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Q13 Please tick the box next to any impacts of sea-level change that would personally concern you. 
Tick ONE or MORE. If you are not concerned about any, or if you think that they will not happen, 
click >> for the next page. 
 
 Frequency Percent 

Private property damage or loss from flooding or erosion 125 38% 

Difficulties obtaining home insurance cover 128 39% 

Decreased house prices 85 26% 

Emotional impacts e.g. trauma due to loss of property 99 30% 

Travel disruption from flooding 133 40% 

Difficulties accessing public services (e.g. hospitals, police) during and after floods 108 33% 

Decreased health & well-being 76 23% 

People moving out of the area 53 16% 

Decreased business viability and job opportunities 64 19% 

Decreased tourism 25 8% 

Decreased agricultural production / output 84 25% 

Decreased attractiveness of the local landscape 62 19% 

Flooding 207 63% 

Shoreline erosion 116 35% 

Intrusion of saltwater into freshwater resources 113 34% 

Changes in numbers and types of plants and animals e.g. birds 114 34% 

Reduced area of coastal habitat 104 31% 

 
 
 

Q14 The map shows the Severn Estuary. Please click on the areas [UP to 5] that you think would be 
most affected by sea-level rise by the year 2050. Once selected, the area will turn green. To deselect 
an area, click on it again. 
 
Question Frequency 

Cardiff 35 

Clevedon 121 

Lydney 123 

Wentlooge 85 

Vale of Glamorgan 67 

Watchet 29 

Weston 127 

Wells 4 

Bristol 32 

Gloucester 75 

Minehead 31 

Islands 3 

Wye 5 

Bridgwater 89 

Berkeley 151 

Newport 38 

Thornbury 126 

Caldicot 151 

ValleysWest 0 

ValleysEast 0 

Blagdon 12 

Kingswood 7 

Usk 1 

Northwest 0 

Southeast 0 

North 0 

East 0 

Bath 1 

Chepstow 76 
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Q15   Regardless of which you prefer, which of the following measures do you feel would be most 
effective in LIMITING THE AMOUNT of sea-level rise on the Severn Estuary? Tick UP to 3. 
 
 Frequency Percent 

Recycling home waste 42 12% 

Increasing the amount of dredging in the Estuary 112 31% 

Personal lifestyle changes e.g. using the car less, flying less or using less energy in the 
home 

72 20% 

Greener transport to reduce greenhouse gas emissions e.g. electric cars and buses 87 24% 

Renewable technologies to reduce greenhouse gas emissions, e.g. wind farms or tidal 
power 

166 46% 

Climate engineering (deliberate large-scale intervention in the Earth’s climate system 
to moderate global warming) 

84 23% 

Reducing or limiting global population growth 84 23% 

NOT APPLICABLE: I don't think sea-level change is an issue 15 4% 

NOT APPLICABLE: I don't think the amount of sea-level change can be limited 70 20% 

 
 
 
Q16 Regardless of which you prefer, which of the following measures do you feel would be most 
effective in reducing the IMPACTS (effects) of sea-level rise on the Severn Estuary? Tick UP to 5. 
 
 Frequency Percent 

More flood defences and/or improvements in existing flood defences 189 53% 

Planting more trees to reduce erosion 105 29% 

Removing or setting-back coastal defences to allow salt marsh to develop (called 
'managed realignment') 

135 38% 

Purchasing home flood insurance 21 6% 

Compensation and disaster relief after a flood 38 11% 

A barrage (artificial dam) across the estuary e.g. between Cardiff (Wales) and Weston-
Super-Mare (England) 

155 43% 

Educating people so they are aware of the risks of sea-level change and flooding 125 35% 

Installing personal flood defences such as flood-boards (small flood barriers for doors 
and windows) 

92 26% 

Relocating towns and cities away from the coastline 50 14% 

Flood prediction, emergency planning and warning in the case of a flood 164 46% 

Increasing the flexibility of designs e.g. building houses on stilts 72 20% 

NOT APPLICABLE: I don't think sea-level change is an issue 12 3% 

NOT APPLICABLE: I don't think the impacts of sea-level change can be reduced 31 9% 

 
  



 

316 
 

Q17  Please indicate which opinions about sea-level change you most agree with. Select the circle 
closer to the statement you most agree with. (Responses to questions 17 and 18 are on a bipolar 
scale, corresponding to the statements at each opposing end of the scale).  
Sea-level change will....     
 Frequency of responses  (N) 

Have gradual impacts 95 117 80 50 13 Have sudden impacts 355 

Greatly affect the 
Estuary 

67 157 98 28 3 NOT affect the Estuary at 
all 

353 

Greatly affect the rest of 
the world 

64 113 127 39 11 NOT affect the rest of 
the world at all 

354 

Greatly affect me 18 69 168 61 37 NOT affect me at all 353 

Affect people now 18 81 147 77 29 Only affect people in 
future 

352 

Affect people in cities 
most 

11 25 172 88 56 Affect people in rural 
areas most 

352 

 
 

Q18   Please indicate which of these opinions you most agree with:     
 Frequency of responses  (N) 

I think about sea-level change a 
lot 

11 55 116 83 88 I never think about sea-level 
change 

353 

It is my responsibility to act to 
reduce the causes of sea-level 
change 

20 111 140 51 32 It is NOT my responsibility to act 
to reduce the causes of sea-level 

change 

354 

It is my responsibility to act to 
reduce the impacts of sea-level 
change 

18 95 149 58 32 It is NOT my responsibility to act 
to reduce the impacts of sea-

level change 

352 

I am personally able to do a lot 
about the causes of sea-level 
change 

6 35 137 104 72 I am personally unable to do 
anything about the causes of 

sea-level change 

354 

I am personally able to do a lot 
about the impacts of sea-level 
change 

7 37 143 89 75 I am personally unable to do 
anything about the impacts of 

sea-level change 

351 

It is the government’s 
responsibility to protect 
residents from flooding 

99 115 106 24 7 It is NOT the government’s 
responsibility to protect 
residents from flooding 

351 

I fully trust the government / 
Environment Agency to protect 
residents from the impacts of 
sea-level change  in future 

21 63 130 79 59 I do not trust the government / 
Environment Agency at all to protect 

residents from the impacts of sea-
level change  in future 

352 

I am well informed about climate 
change 

14 64 168 74 34 I am not well informed about 
climate change 

354 

I am well informed about sea-
level change 

8 44 151 96 54 I am not well informed about 
sea-level change 

353 

Sea-level change frightens me a 
lot 

17 69 144 81 43 Sea-level change does not 
frighten me at all 

354 

People are currently very well 
protected by flood defences 
around the Estuary 

8 18 152 123 52 People are currently NOT at all 
protected by flood defences 

around the Estuary 

353 
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Q19 To what extent do you agree with the following statements about the future? 
 
 

 strongly 
disagree 

tend to 
disagree 

neither 
agree or 
disagree 

tend to 
agree 

strongly 
agree 

(N) 

We should stick to past trends when thinking 
about the future 

21 105 156 64 12 358 

The world is full of surprises 1 12 76 151 118 358 

Events that have happened in the past tell us 
what will happen in the future 

4 41 135 150 27 357 

What happens in future may be 
unrecognisable compared to what happened 
in the past 

1 20 135 144 56 356 

I want to know what WILL happen; not what 
MIGHT happen 

7 40 131 114 63 355 

There is no way we can know what the 
future will bring 

9 81 114 109 44 357 

A lot can change in a short period of time 2 24 83 172 78 359 

The future is determined by the past and the 
present 

6 23 124 147 56 356 

Science fiction often becomes reality 9 48 154 112 35 358 

 
 
 

Q20 To what extent do you agree with the following statements? 
 
 
 strongly 

disagree 
tend to 
disagree 

neither 
agree or 
disagree 

tend to 
agree 

strongly 
agree 

(N) 

In uncertain times, I usually expect the 
best 

21 91 142 85 15 354 

It's easy for me to relax 13 88 111 112 28 352 

If something can go wrong for me, it will 22 77 158 70 25 352 

I'm always optimistic about my future 12 48 151 108 35 354 

I enjoy my friends a lot 6 17 106 153 72 354 

It's important for me to keep busy 1 37 120 139 57 354 

I hardly ever expect things to go my way 26 83 144 78 23 354 

I do not get upset too easily 24 75 122 101 32 354 

I rarely count on good things happening 
to me 

23 66 165 77 23 354 

Overall, I expect more good things to 
happen to me than bad 

13 50 135 128 27 353 
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Q21   Please check the box next to the picture that best describes your relationship with nature 
 
 Frequency Percent 

 

24 7% 

 

41 11% 

 

66 18% 

 

104 29% 

 

64 18% 

 

31 9% 

 

28 8% 

Total 358 100% 

 
 
Q22    Please check the box next to the picture that best describes your relationship with your local 
community 
 Frequency Percent 

 

76 22% 

 

74 21% 

 

89 25% 

 

62 18% 

 

27 8% 

 

11 3% 

 

12 3% 

Total 351 100% 
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Q23   Please check the box next to the picture that best describes your relationship with the Severn 
Estuary 
 
Answer Frequency Percent 

 

110 31% 

 

102 29% 

 

63 18% 

 

36 10% 

 

19 5% 

 

12 3% 

 

9 3% 

Total 351 100% 

 
 
Q24 What is your gender? 
 
 Frequency Percent 

Male 150 42% 

Female 207 58% 

Total 357 100% 

 
 
Q25 What is your age? 
 
 Frequency Percent 

17-24 19 5% 

25-34 73 20% 

35-44 66 18% 

45-54 83 23% 

55-64 75 21% 

65-74 36 10% 

75+ 6 2% 

Total 358 100% 
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Q26 Do you have children / dependents? 
 
 Frequency Percent  

Yes 169 47% 

No 187 53% 

Total 356 100% 

 
 
 
Q27 Which best describes your living situation? 
 Frequency Percent 

Own outright 110 31% 

Buying with the help of a mortgage or loan 110 31% 

Pay part rent and part mortgage 5 1% 

Rent (including council and private) 114 32% 

Live rent free (including in relative/friend's property) 16 4% 

Other 3 1% 

Total 358 100% 

 
 
 
Q28 Do any of the following apply to you? This question refers to your experiences in the last 15 
years, either around the Severn Estuary or elsewhere. 
 Yes No Don't 

know 
(N) 

My home or other property has been damaged by flooding or erosion 10 336 7 353 

I have been directly affected by flooding or erosion e.g. through travel 
disruption or my ability to work 

59 287 7 353 

Other people within 5 miles of where I live have experienced property 
damage from flooding or erosion 

128 167 57 352 
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Q29 What is your highest educational or professional qualification? 
 Frequency Percent 

No formal qualifications 19 5% 

O-Level / GCSE / CSE 70 20% 

Apprenticeship / Vocational Qualification (NVQ1&2) 38 11% 

A-Level / BTec / NVQ3 73 21% 

HND 9 3% 

Bachelor Degree or Equivalent (NVQ4) 88 25% 

Post-graduate qualification 46 13% 

Other (please specify) 13 4% 

Total 356 100% 

 
Other:  

AS levels 

registered nurse 

ACIS/MBIM 

professional qualification 

UNIVERSITY 

diploma Level 4 

commercial college 

Former Fellow of Institute of Legal Executives 

City & Guilds 3 

City & Guilds 

City & Guilds 

Trained teacher 

State Registered Nurse 
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Q30 What is your highest educational or professional qualification in a science-related subject (e.g. 
physics, biology, geography, engineering)? 
 
 Frequency Percent 

No formal qualifications 77 22% 

O-Level / GCSE / CSE 155 44% 

Apprenticeship / Vocational Qualification (NVQ1&2) 17 5% 

A-Level / BTec / NVQ3 46 13% 

HND 3 1% 

Bachelor Degree or Equivalent (NVQ4) 34 10% 

Post-graduate qualification 14 4% 

Other (please specify) 7 2% 

Total 353 100% 

 
Other:  

state registered nurse 

Nursing diploma 

FIEE, CEng 

none 

shorthand typing 

State Registered Nurse 

  
 
Q31 Please click on the area of the map where you currently live. If where you live is not shown, 
click the area closest to where you live. The area will go green when selected. Click again to deselect 
an area (N=359) 
 
 Frequency 

Cardiff 52 

Clevedon 16 

Lydney 9 

Wentlooge 6 

Vale of Glamorgan 26 

Watchet 2 

Weston 26 

Wells 1 

Bristol 84 

Gloucester 19 

Minehead 1 

Islands 0 

Wye 3 

Bridgwater 10 

Berkeley 5 

Newport 17 

Thornbury 10 

Caldicot 6 

ValleysWest 2 

ValleysEast 3 

Blagdon 3 

Kingswood 16 

Usk 3 

Northwest 3 

Southeast 0 

North 4 

East 5 

Bath 0 

Chepstow 1 
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Q32 Which of these best describes where you live most of the time? 
 
 Frequency Percent 

In the middle of a town or city 100 28% 

In a suburb of a town or city 193 54% 

In a village 60 17% 

In an isolated property 4 1% 

Don't know 0 0% 

Total 357 100% 

 
 
Q33 Roughly what distance do you live from the Severn Estuary coastline? 
 
 Frequency Percent 

less than 1 mile 39 11% 

more than 1 mile but less than 5 miles 97 27% 

5-10 miles 133 37% 

more than 10 miles 61 17% 

don't know 29 8% 

Total 359 100% 

 
 
Q34 For approximately how many years have you lived around the Severn Estuary? If you have 
lived elsewhere around the Severn Estuary as well as where you live now, please include this. For 
example, if I had lived in Cardiff for 3 years and lived in Bristol for 4 years before that, I would tick 
the ‘5-10’ years box.  
 
 Frequency Percent 

less than 1 year 9 3% 

more than 1 year but less than 5 years 32 9% 

5-10 years 54 15% 

more than 10 years 263 73% 

Total 358 100% 

 
 
Q35 On average, how often do you do the following?  
 
 daily, over 

30 
minutes 

daily, 
under 30 
minutes 

a few 
times a 
week 

a few 
times a 
month 

less often never (N) 

Read printed newspapers 61 25 83 53 77 57 356 

Read online news 58 81 82 33 56 47 357 

Watch or listen to news on the TV / radio 166 98 56 16 13 9 358 

Watch TV documentaries 79 38 102 96 34 8 357 
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Appendix M.  Scale Development, PPP2 survey analyses 
 

This Appendix details the methods used in developing scales for PPP2 statistical analyses. The scales used 

were: Scheier, Carver and Bridges’ (1994) optimism scale, three items from Whitmarsh’s (2011) climate 

change scepticism scale, six items from Whitmarsh’s (2011) scale adapted to make a SLC scepticism scale, 

separate and combined knowledge scales, a five-item concern scale, and a three-item futures scale. The 

development of each scale, and tests of their reliability, are discussed.  

Optimism scale 

The optimism scale developed by Scheier et al. (1994) was used in its unmodified form. The items are as 

follows: 

1. In uncertain times, I usually expect the best 
2. It's easy for me to relax (filler) 
3. If something can go wrong for me, it will (reverse scored) 
4. I'm always optimistic about my future 
5. I enjoy my friends a lot (filler) 
6. It's important for me to keep busy (filler) 
7. I hardly ever expect things to go my way (reverse scored) 
8. I don't get upset too easily (filler) 
9. I rarely count on good things happening to me (reverse scored) 
10. Overall, I expect more good things to happen to me than bad 

 

The items are scored thus: 0 = strongly disagree, 1= disagree, 2 = neutral, 3 = agree, 4 = strongly agree. 

The procedure for calculating the scale had four stages:  

1. Items 2,5,6 & 8 are fillers so are not scored. They are removed from the dataset. 

2. The items then had to be recoded because the data was recorded on a -2 to +2 scale. 

Items were recoded using the SPSS ‘transform  compute variable’ function to convert 

them to a 0-4 scale. Items that needed to be reversed were reversed during this stage. 

The following compute functions were used in order to do this:  

 

For items coded the right way 

𝑜𝑙𝑑 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 + 2 = 𝑛𝑒𝑤 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 

For reversed items 

(min 𝑠𝑐𝑜𝑟𝑒 + 𝑚𝑎𝑥 𝑠𝑐𝑜𝑟𝑒) − (𝑜𝑙𝑑 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 + 2) =  𝑛𝑒𝑤 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 

4 − (𝑜𝑙𝑑 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 + 2) =  𝑛𝑒𝑤 𝑣𝑎𝑟𝑖𝑎𝑏𝑙𝑒 

3. The next stage was to sum items 1,3,4,7, 9 & 10 to obtain an overall optimism score for 

each participant. This was performed using the SPSS ‘transform  compute variable’ 

function to sum the six variables. A missing case was returned if any values were missing. 
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Thus, each participant was assigned an optimism score of between 0 and 24, with higher 

numbers indicating higher optimism. 

4. The scores were then divided by 6 to give the final optimism score (sOPTIMISM) so 

that they could be more easily compared with other variables. The final optimism score 

is therefore 0-4.  

The reliability of the optimism scale was good (Cronbach’s α = .85) 

Climate change scepticism scale  

A factor analysis performed on Whitmarsh’s (2011) climate change scepticism scale identified the highest 

loading factors6, which formed the shortened climate change scepticism scale for PPP2. Although it 

would have been desirable to use a scepticism scale with more items (e.g. Corner, Whitmarsh, & Xenias, 

2012; Whitmarsh, 2011), a shortened scale was necessary due to space and time constraints in the survey. 

The scale used for PPP2 was therefore as follows:   

1. I am convinced that climate change is really happening (reverse scored) 

2. I do not believe climate change is a real problem 

3. Claims that human activities are changing the climate are exaggerated  

The items were recoded (from -2 to +2) using SPSS and reversed if applicable, to give the following 

scores: 0 = strongly disagree, 1= disagree, 2 = neither agree or disagree, 3 = agree, 4 = strongly agree. 

The total scores were then divided by 3 to give a scepticism score with a maximum value of 4, with higher 

scores indicating higher levels of scepticism. The scale reliability was good (Cronbach’s α = .82).  

SLC scepticism scale  

For the SLC scepticism scale, Whitmarsh’s (2011) climate change scepticism scale was used with the 

word’s ‘climate change’ substituted with ‘sea-level change’. The items were as follows:  

1. I am convinced that global sea-level change is really happening (reverse scored)    

2. I do not believe sea-level change is a real problem           

3. Claims that human activities are changing the sea-level are exaggerated     

4. I am uncertain about whether sea-level change is really happening       

5. The evidence for sea-level change is unreliable 

6. Too much fuss is made about sea-level change    

 

                                                   
6 With thanks for Robert Sposato for sharing his factor analysis of Whitmarsh’s (2011) scale with me.  
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The same scoring and procedure was used for this scale as for the climate change scepticism scale 

described above, thus higher numbers (standardised to 0-4) indicate higher scepticism. The scale reliability 

was good (Cronbach’s α = .88).  

Knowledge Scale  

Knowledge about hazards is difficult to quantify, leading many studies of flood perceptions to rely on 

perceived or self-reported knowledge (Kellens, Terpstra, & De Maeyer, 2013), which does not necessarily 

correlate with actual knowledge. Because this study was largely focused on public knowledge, it was 

possible to create scales that gave an indication of participants’ knowledge of different aspects of SLC. In 

a similar method to that used by Tobler, Visschers, and Siegrist (2012), respondents answers were coded 

as dichotomous variables where 1= “correct”, and 0= “wrong” or “don’t know”, as shown in the scoring 

tables below. A problem with this method of scoring is that a respondent who guesses has an advantage 

over a respondent who does not. I.e., if person A guesses each time (s)he does not know an answer and 

person B chooses the ‘don’t know’ response when (s)he does not know an answer, person A will 

probably get a higher score than person B due to some of their guesses being correct. The ways in which 

the items were converted to dichotomous variables varied depending on the format of the question, as 

discussed below.  

 

Scoring the knowledge scale 

Likelihood items  

For SLC magnitudes (Q5), codes were transformed from the original codes (1=very unlikely, 2=unlikely, 

3=somewhat unlikely, 4=about as likely as not, 5=somewhat likely, 6=likely, 7=very likely) to 

dichotomous variables using the SPSS ‘transform  recode into different variables’ function, where the 

following codes were assigned:  

Survey item  Score assigned for  response options  

 unlikely Likely  Don’t know /about as likely as not 

SLF >6cm 1 0 0 

SLR >6mm  0 1 0 

SLR >6cm  0 1 0 

SLR >60cm  0 0 0 

SLR>6m  1 0 0 

Table IX: scores assigned to SLC magnitude responses (PPP2 Question 5) 
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True/false items  

For true/false items, the SPSS ‘transform  recode into different variables’ function was used where -2 

through -1 (for false); and 1 through 2 for true were assigned new values as follows (see Appendix J for 

“correct” answers):  

 

Survey item Score assigned for response items  

Causes False  True  Don’t know  

Icebergs 1 0 0 

Storms  0 1 0 

Expand  0 1 0 

Land based melt  0 1 0 

cycles 0 1 0 

Ozone layer 1 0 0 

Erosion  1 0 0 

Land rising  1 0 0 

Land sinking  0 1 0 

Evaporation  1 0 0 

Physical Impacts  False True Don’t know  

Squeeze 0 1 0 

Sea flooding  0 1 0 

Ecology 0 1 0 

Erosion  0 1 0 

Tidal range  1 0 0 

Permanent flooding  0 1 0 

Decreased sea level  1 0 0 

Contamination  0 1 0 

Drainage  0 1 0 

Pollution  0 1 0 

Socio-economic impacts False  True Don’t know  

Decline in health  0 1 0 

People moving  0 1 0 

Difficult insurance 0 1 0 

Increased attractiveness  0 0 0 

Difficult access 0 1 0 

Increased tourism 1 0 0 

Damage property  0 1 0 

Increased house prices 1 0 0 

Increased capability ports 0 0 0 

Increased business capability 0 0 0 

Travel disruption 0 1 0 

Damage sewage  0 1 0 

Increased agricultural potential 1 0 0 

Emotional impacts 0 1 0 

Table X: scores assigned to true-false responses (PPP2 Questions 7, 11 & 12) 
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Effectiveness items  

Question 15 asked participants to tick the measures they thought would be most effective in limiting the 

amount of SLC on the Severn Estuary (up to 3 items). For the knowledge scale, the items deemed to be 

effective at mitigating SLC (as per the expert model) were coded with a ‘1’ and items not effective were 

coded with a ‘0’. Therefore, a respondent could score a maximum of three by ticking three of the five 

measures deemed to be effective. Codes were reassigned using the SPSS ‘transform  recode into 

different variables’ function. 

 

 Score assigned if response option is ticked  

Recycling  0 

Dredging  0 

Lifestyle changes 1 

Greener transport 1 

Renewable techs 1 

Climate engineering  1 

Population growth  1 

Table XI: scores assigned to mitigation efficiency responses (PPP2 Question 15) 

 

Calculating the knowledge scale 

Once the items were scored as dichotomous variables, the knowledge scale was calculated by summing 

the values for each knowledge section separately (i.e. each participant was assigned a score for causes, a 

score for impacts etc). This was performed using the SPSS ‘transform  count values within cases’ 

function. Next, the percentage of correct answers was calculated for each topic and for the total scores 

for all knowledge items. Questions left blank were counted as a ‘don’t know’ response (i.e. only correct 

responses are summed). This is because otherwise, people who didn’t answer at all would in effect be 

‘awarded more points’ than people who answered incorrectly or said “I don’t know”. However, 13 

respondents were assigned ‘missing values’ because ALL of their knowledge questions were left blank.  

Concern scale 

A five item concern scale was developed, consisting of the following items from the PPP2 survey. All 

items were standardised to range from 0-4.  

1. SLR overall risk or overall benefit? (PPP2 Question 3) 
Variable name: SLRrisk_lowtohighB (0-4) 
 

2. Is SLC a problem? (PPP2 Q9) “I do not believe that SLC is a real problem” 
(reverse coded) 
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Variable name: SLC_problem (0-4) 
 

3. Is too much fuss made about SLC? (PPP2 Q9) (reverse coded) 
Variable name: SLC_not fuss (0-4) 
 

4. Does SLC frighten you? (PPP2 Q18) “SLC frightens me a lotSLC does not 
frighten me at all – (recoded & reversed) 
Variable name: SLC_frighten (0-4) 
 

5. To what extent are you concerned about SLC on the Severn Estuary? (PPP2 Q6) 
(transformed and recoded). 
Variable name: converted_SRconc 
This item measured self-reported concern on a 4-point scale. It was converted to a 5-
point measure using linear transformation methodology (IBM, 2010). The conversion 
involved using the SPSS ‘compute’ function to calculate the equation below, before 
subtracting 1 from all scores to leave a final scale of 0-4. Therefore, 1 became 0, 2 
became 1.33, 3 became 2.67, and 4 became 4.  
 

 𝑐𝑜𝑛𝑣𝑒𝑟𝑡𝑒𝑑𝑆𝑅𝑐𝑜𝑛𝑐 = (
1

3
) × 𝑄25 − (

1

3
) 

The 5-item concern scale had a Cronbach’s Alpha of .757, and a factor analysis produced one factor only, 

indicating that the scale is reliable.  

Futures scale  

A futures scale was developed using items from PPP2 Question 19, which was inspired by van Asselt et 

al’s (2010) work on futuristic repertoires. The survey items were designed to describe either the ‘futuristic 

difference’ repertoire (FD, orange) or the ‘historic determinism’ repertoire (HD, blue). A principle 

components analysis was carried out to see if and how the factors grouped (Table XII), and items 2, 4, 

and 7 were selected for the scale on the basis of these analyses. Items were recoded and summed to give a 

‘futuristic difference’ score. High scores indicate a leaning towards futuristic difference repertoires. 

However, the scale is not very reliable (Cronbach’s α = .624), so conclusions are tentative. Further use of 

the future repertoires idea would benefit from further research and scale refinement.  

Items:  

1. We should stick to past trends when thinking about the future (HD) 
2. The world is full of surprises (FD) 
3. Events that have happened in the past tell us what will happen in the future (HD) 
4. What happens in future may be unrecognisable compared to what happened in the past 

(FD) 
5. I want to know what WILL happen; not what MIGHT happen (HD) 
6. There is no way we can know what the future will bring (FD) 
7. A lot can change in a short period of time (FD) 
8. The future is determined by the past and the present (HD) 
9. Science fiction often becomes reality (FD) 

 

 



 

330 
 

 Component 

 1 2 3 

Events that have happened in the past tell us 
what will happen in the future 

.776   

The future is determined by the past and the 
present 

.775   

Science fiction often becomes reality .392 .344  

The world is full of surprises  .762  

What happens in future may be unrecognisable 
compared to what happened in the past 

 .682  

A lot can change in a short period of time .423 .569  

We should stick to past trends when thinking 
about the future 

.430  .715 

There is no way we can know what the future 
will bring 

-.330 .331 .635 

I want to know what WILL happen; not what 
MIGHT happen 

 .318 .536 

Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization. 
Rotation converged in 17 iterations. 

Table XII: Rotated Component Matrix for principle components analysis, PPP2 Q19 
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Appendix N. Uncontrolled correlations for PPP2 regressions  
 

This appendix presents correlation tables to show uncontrolled correlations between the variables tested 

for the regression analyses on PPP2 survey data.  

 

 

Independent variables Dependent variable 
Knowledge of SLC 

Education A-Level or higher (vs no formal quals/GCSE) -.05 

Science education A-Level or higher (vs no formal quals/GCSE) -.03 

SLC Scepticism  -.46*** 

Concern scale (5 items) .43*** 

Efficacy (causes) .04 

Age 17-24 (vs 45-54) -.08 

Age 25-34 (vs 45-54) -.19** 

Age 35-44 (vs 45-54) -.09 

Age 55-64 (vs 45-54) .20** 

Age 65-74 (vs 45-54) .01 

Age 75+ (vs 45-54) -.04 

Gender, women (vs men) -.05 

Experience of flooding/erosion: property damage .01 

Experience of flooding/erosion: disruption  .15** 

Experience of flooding/erosion: affected others .27*** 

Time lived around the estuary >10yrs (vs 0-10yrs) .15** 

Rurality: rural (vs urban) .08 

Distance from estuary  -.20** 

Relationship with local community  .13* 

Relationship with Severn Estuary  .18** 

Table XIII: Uncontrolled Pearson’s correlations between variables for hierarchical linear regression for factors predicting 
knowledge of SLC on the Severn Estuary. *p<.05, **p<.01, ***p<.001 
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Independent variables  Dependent variables 

SLC by 2050 SLC by 2200 Difference in SLC 
(2200-2050) 

Knowledge (causes) .12* .26*** .27*** 

Knowledge (physical impacts) .07 .22*** .26*** 

Knowledge (social impacts) .15** .32*** .30*** 

Knowledge (mitigation) .20*** .21*** .12* 

Gender, women (vs men) -.01 .05 .06 

Optimism  -.01 -.10* -.13* 

SLC Scepticism  -.21*** -.36*** -.33*** 

Concern scale (5 items) .24*** .34*** .27*** 

Futuristic Difference .04 .15** .17** 

Efficacy (causes) .15** .13** .05 

Efficacy (impacts) .14** .11* .03 

Table XIV: Uncontrolled Pearson’s correlations between variables for hierarchical linear regression for factors 
predicting SLC estimates. *p<.05, **p<.01, ***p<.001 

 

 Independent variables Dependent variable 
Concern (5 item scale) 

SLC Scepticism  -0.81*** 

Knowledge: magnitudes 0.18** 

Knowledge: causes  0.22*** 

Knowledge: Physical impacts 0.36*** 

Knowledge: Social impacts  0.41*** 

Knowledge: mitigation  0.33*** 

Experience of flooding/erosion: property damage -0.10 

Experience of flooding/erosion: disruption  0.05 

Experience of flooding/erosion: affected others 0.11* 

Relationship with nature 0.24*** 

Age 17-24 (vs 45-54) 0.03 

Age 25-34 (vs 45-54) -0.09 

Age 35-44 (vs 45-54) 0.02 

Age 55-64 (vs 45-54) -0.01 

Age 65-74 (vs 45-54) -0.04 

Age 75+ (vs 45-54) -0.05 

Education A-Level or higher (vs no formal quals/GCSE) 0.03 

Gender, women (vs men) 0.09 

Expected sea-level change by 2200 0.33*** 

Perception of SLC having sudden impacts 0.29*** 

Optimism  -0.07 

Futuristic difference 0.20*** 

Table XV: Uncontrolled Pearson’s correlations between variables for hierarchical linear regression for factors concern 
about SLC. *p<.05, **p<.01, ***p<.001 
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Appendix O. Notes to accompany expert model  
 

This appendix explains and expands upon each node in the expert model. These notes are a reference 

tool and not designed to be read from start to finish. They are organised according to the influence 

diagram: primarily by themes, which contain each section in the theme, which contain each node in the 

section. Where one part references another, the reference is shown in bold. Where the model draws on 

information from the literature, this is referenced to a bibliography at the end of this Appendix. Where 

it draws on information from expert interviews, the expert’s pseudonym is referenced in square 

brackets.  

~ Note ~ 

The IPCC’s Fifth Assessment Report (AR5) was released shortly before this thesis was submitted (IPCC, 

2013). While the main body of the thesis has been updated with relevant information from the report, the 

expert model has not been changed. This is because the model as it currently stands was compared with 

public perceptions (which were elicited before the AR5 was released). Furthermore, the AR5 is still in 

progress and although the Summary for Policy Makers has been released, the full report is currently in 

draft form and cannot be cited. The essence of the expert model remains unchanged in light of the 

AR5. However, the following points are of note (IPCC, 2013): 

 The AR5 projects likely global mean SLR of 0.26m (low RCP2.6 estimate) to 0.98m (high RCP8.5 

estimate) by the year 2100, relative to 1986-2005 (see section 1.4.1 of the expert model). 

 In all AR5 RCP scenarios, thermal expansion is the largest contributor to global SLR (accounting for 

30-55% projections), followed by glaciers (15-35%). Changes in outflow from the Greenland and 

Antarctic ice sheets will likely make a combined contribution to SLR of between 0.03m and 0.20m by 

2100 (section 1.4.1) 

 Extreme precipitation events over most mid-latitude land masses are expected to become more 

intense and more frequent by 2100 (section 1.4.2.2b). 

 It is very likely that the AMOC will weaken over the 21st century, but very unlikely that it will undergo 

an abrupt transition or collapse (for the scenarios considered in the report). A collapse beyond the 

21st century cannot be excluded (section 1.6).  

 


