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Prior knowledge, familiarity and consequentiality in contingent 

valuation  

Stated preference surveys are more likely to be demand revealing if the 

respondent views their responses as consequential i.e. the respondent cares about 

the policy in question, believes their response will affect the provision of the 

good and that they will be required to pay the stated amount. In this paper, we 

contribute to the growing literature on the subject by examining the influence of a 

respondent's prior knowledge about the good being valued on stated 

consequentiality. We find that consistent with previous research, willingness to 

pay varies according to stated consequentiality; and that stated consequentiality 

itself varies according to a number of observables. Consequential respondents 

exhibit a significantly higher willingness to pay but this estimate is revised 

downwards for respondents with a high a priori knowledge of the good.  

Keywords: stated preferences; contingent valuation; consequentiality; willingness 

to pay; benefit-cost analysis  

Subject classification codes: Q51: D83; H41 



1 Introduction 

Stated Preference (SP) surveys are often used for the valuation of non-market 

environmental goods and services, for example, water quality improvements. The 

values generated using SP are useful in cost-benefit analyses of environmental projects 

and policies (Atkinson et al. 2018). Throughout the history of application of SP surveys, 

there has been a debate regarding hypothetical bias, where it is argued that respondents 

answer differently in surveys compared to how they would in a real market situation 

(Hausman 2012). To address this, SP literature has focussed on creating incentive 

compatible survey mechanisms which incentivize the respondent to truthfully reveal 

their maximum willingness to pay (Carson, Groves, and List 2014). One component of 

this mechanism is consequentiality. A survey is deemed to be consequential when i) the 

respondent views their responses as influencing the future supply of the public good, ii) 

they care about what the outcomes of the survey and iii) they believe they will be 

required to pay for the outcome if the policy is implemented (Carson and Groves 2007, 

Herriges et al. 2010).  

The concept of policy consequentiality was first introduced by Bulte et al., 

(2005), in the context of seal conservation in the Netherlands. The authors showed that 

including text stating the results of the survey would be “considered” by policymakers 

resulted in significantly lower willingness to pay (WTP) estimates compared to those 

respondents who did not receive the text. Perceptions regarding consequentiality are 

typically measured by Likert scale follow up questions asking whether respondents 

believe the results of the survey will be shared and/or used by policymakers. These 

responses have been used to examine three aspects of the survey instrument: 

1) The influence of stated consequentiality on the WTP distribution (Nepal, Berrens, 

and Bohara 2009, Herriges et al. 2010); 



2) The construct validity of the survey, that is whether the WTP estimate conforms to a 

variety of theoretical considerations such as the respondent’s WTP being related to 

their personal characteristics and to attributes of the good (Vossler and Watson 

2013, Hwang, Petrolia, and Interis 2014, Interis and Petrolia 2014);  

3) The criterion validity of the survey, that is comparing the prediction from a survey 

to a suitable proxy which involves real payments (Johnston 2006, Vossler, Doyon, 

and Rondeau 2012, Vossler and Evans 2009).  

Two key findings emerge: 

i) A “knife edge” result where even weakly consequential respondents have 

statistically different WTP distributions than inconsequential respondents, all 

else being equal (Herriges et al. 2010). 

ii) Respondents who perceive the survey to be consequential are more likely to 

conform to theoretical expectations regarding the relationships between WTP 

and its possible determinants in the context of criterion and content validity 

(Vossler and Evans 2009, Petrolia, Interis, and Hwang 2014). 

 

Despite the widening use of Likert scale follow up questions to judge perceived 

consequentiality, there has been little empirical research on what aspects of the survey 

or characteristic of the respondent themselves determine the degree of perceived 

consequentiality. Vossler and Watson (2013) used an ordered probit model to examine 

what influences stated consequentiality as part of an advisory referendum on 

conservation and preservation efforts in Massachusetts, USA. They found respondents 

who had a college education and those who were more uncertain about their vote were 

less likely to view the survey as consequential. Other characteristics considered 

included income, age, gender, environmental membership and charitable donations, all 



of which were insignificant predictors. Similar modelling was undertaken by Groothuis 

et al. (2017) who used a bivariate probit model to explore the determinants of 

consequentiality and referendum votes for a survey on water vole conservation in North 

Carolina. Results showed that consequentiality was endogenous to hypothetical 

referendum responses: as the randomly assigned tax amount increased, respondents 

were less likely to find the survey consequential. In addition, being female and having a 

college education increased the likelihood of a respondent believing the survey to be 

consequential.  

Our paper contributes to the growing literature on stated consequentiality by 

exploring which observable factors influence respondents stated outcome 

consequentiality in a contingent valuation survey for a new flood defence scheme. In 

line with previous studies, respondents were asked to state how confident they were that 

the results of the survey would be used by policymakers using a Likert scale ranging 

from “very unconfident” through to “very confident”. We provide evidence for the 

effects of perceived outcome consequentiality on WTP using a series of interval 

regression models, including sub-samples with only “consequential” respondents. 

Second, we test for the detriments of this perceived outcome consequentiality using an 

multinomial logit model (similar to Groothuis et al. 2017, Vossler and Watson 2013). A 

new contribution to the literature is the exploration of the influence of respondent's prior 

knowledge about the good to be valued on stated consequentiality: at the start of the 

survey, respondents complete a nine-question quiz about the good being valued 

(wetlands restoration). This allows us to test whether prior knowledge influences 

perceived consequentiality. We can also test whether personal motivations regarding the 

goods delivery affect stated policy consequentiality. In particular, we are interested in 

whether the relationship between increased WTP and consequentiality is motivated by a 



respondent’s desire for the good to be delivered in the context of an endogeneity 

concern that responses to the value elicitation question and to follow up questions on 

stated policy consequentiality may be motivated by similar, unobserved factors 

(Johnston et al. 2017).  

Our results show that consistent with previous field studies, consequential 

respondents have a statistically higher WTP than unsure and inconsequential 

respondents. However, this relationship depends on the  prior knowledge of the good. A 

correlation was found between increased WTP, increased likelihood of stating the 

survey to be consequential and stronger belief in being at risk from flooding. We 

express concern that this is consistent with the Likert scale question regarding 

consequentiality capturing a preference for the good’s delivery.  

The remainder of the paper is structured as followed: Section 2 provides 

information about the study background and area; an overview of the study design and 

data are provided in Section 3; econometric analysis is provided in Section 4 and the 

discussion and conclusions in Section 5. 

2 Study background and area 

We consider the determinants of stated consequentiality and its impact on WTP 

in the context of flood defence investments in Scotland. As a result of climate change 

and population growth in coastal regions, governments worldwide need to reconsider 

the range of flood defence options available to them along the coastline. In the United 

Kingdom, there has been a gradual move towards “Natural Flood Management” as part 

of the UK government’s Flood Risk Management Strategy (SEPA 2012, Ledoux et al. 

2005). Managed realignment - one aspect of natural flood management - involves 

breaching existing coastal defences, allowing previously reclaimed land to be subjected 

to tidal flooding, and permitting the natural processes of inundation, erosion and 



accretion to take place (French 2006). Managed realignment makes use of the storm 

buffering capacity of intertidal habitats such as mudflats and saltmarshes (King and 

Lester 1995). However, residents can be opposed to such schemes which appear to 

“give land back to the sea” (Coates, Brampton, and Powell 2001, French 2002). 

Consequently, there is an increasing need to engage with local residents throughout the 

planning process and study public perceptions of managed realignment schemes 

(Ledoux et al. 2005). 

Our case study considers the proposal for a managed realignment scheme at 

Newburgh, on the Tay Estuary, Scotland. As part of the Fife Shoreline Management 

Plan, SEPA (the Scottish Environment Protection Agency who are responsible for 

delivering flood risk management plans) have proposed “Natural Flood Management” 

as the preferred policy option. Whilst SEPA have responsibility for producing the flood 

management plan, it is local authorities who are responsible for funding flood defence 

through council tax (local taxes) collected from residents within the local authority area. 

As such, local authorities need to ensure that its allocation of funds to flood defence 

matches the preferences of its taxpayers. This provides a suitable scenario in which to 

test the effects of a priori knowledge and personal motivations on stated 

consequentiality and WTP. The contingent valuation survey is detailed in the following 

section.  



 

Figure 1: Case study region. The Fife, Perth & Kinross and Dundee local authorities are marked in grey. The 

inset map is the location of the managed realignment scheme under valuation (marked by a star).  Contains OS 

data © Crown copyright and database right 2018. 

3 Study design and data 

3.1 Survey instrument 

The survey was designed to explore local resident’s attitudes towards a proposed 

new flood defence scheme on the Tay Estuary, Scotland.  The survey was implemented 

online using the website www.surveygizmo.com. This was a two-stage process with a 

random sample of residents in the affected local authorities first contacted by postal 

mail inviting them to take part in the online survey. This invite was sent out on 

University letter headed paper and provided an introduction to the aims of the survey, 

why it was important that they respond and also stated that the results would be shared 

with Scottish Government departments (the first reference to policy consequentiality 

within the survey instrument). A link to the online survey was provided.  



The first page of the online survey repeated similar information to that contained 

on the information letter. Page 2 provided more background information on climate 

change and the associated flood risk throughout Scotland, and also why the survey was 

focussing on the town of Newburgh. This page also provided an outline of what to 

expect for the remainder of the survey, including information on why the respondent 

would be asked to complete a series of multiple choice questions about flood risk. 

Box 1: Introductory text to the online survey 

 

Respondents were then asked to answer a nine-question multiple choice quiz 

regarding flooding, flood defences and the costs and benefits of managed realignment.  

The quiz was developed with academics specializing in flood risk management to 

Page 1: 

Researchers from the Economics Department at the University of Stirling are investigating the costs and benefits 

of a new type of flood defence which could be used to protect homes on the banks of the Tay Estuary from 

coastal flooding. As part of this project we are interested in the opinions of local residents regarding the new 

proposals. You may be aware that new flood defences involve a cost to households. It is therefore vital that future 

flood defence options are accepted by the general public. This survey gives you a chance to make your opinions 

heard. We would like to know what you personally would like to happen in your local area. Your thoughts will 

be shared with various Scottish Government departments and will be used to help inform the future plans for 

your local authority. You may feel that you do not live close enough to the Tay Estuary to warrant taking part, 

however we need responses from a wide ranging area and your thoughts are still valid.  

Excerpt from Page 2: 

The survey will start by asking you some questions about flooding and the Tay Estuary. These questions will 

help us understand what you already know, and help improve how the Scottish Government and local authorities 

share their information with you in future. These questions will help us understand what you already know, and 

help improve how the Scottish Government and local authorities share their information with you in future. We 

will then ask you to complete the survey itself. 

Excerpt from Page 3: 

Please answer the following nine questions about flood defence and the Tay Estuary to the best of your 

knowledge. We would really like to find out how much people know about the Tay Estuary. This will make it 

easier for the Scottish Government and local authorities to let you know what is taking place in your area now 

and in the future. 



ensure the questions and answers were appropriate to the good in question. Responses 

from this quiz allow us to test how much respondents knew about good being valued 

prior to the survey and allowed us to test for the influence of a priori knowledge on 

stated consequentiality (see Needham et al. 2018) for an exploration of the effects on 

WTP of a priori knowledge and learning using the same dataset).  

Respondents were then made familiar with the good being valued. Respondents 

received information regarding future flood risks in the Tay Estuary and the principles 

of managed realignment as a form of flood defence. The Newburgh managed 

realignment scheme was then detailed including a map of how many homes would be 

protected, how long until the benefits would be realised and information about the 

payment vehicle (an annual increase in council tax). Prior to WTP elicitation, 

respondents were reminded to consider their household budget and were told the 

average council tax bill in their local area. The status quo option was also detailed 

indicating what would happen if no managed realignment took place (Box 2). 

  



Box 2: Elicitation scenario 

 

WTP was then elicited using a payment card format. The respondent was asked 

to tick all values they would be willing to pay ranging from £0 to £150. We recognize 

that payment cards are not widely viewed as incentive compatible (Carson and Groves 

2007). In particular, there are concerns that payment cards can lead to participants 

under-revealing demand for the good and that in many cases payment cards do not 

follow an implementation rule.  However, our scenario and the payment card reflect the 

recommendations of Vossler and Holladay (2018) who consider incidences where 

payment cards can be incentive compatible. Our payment card was presented as a series 

of yes / no votes and we asked subjects to answer “yes” to each payment level that the 

We would now like you to think about the value to you personally of developing this managed realignment 

scheme for Newburgh on the Tay Estuary: 

 On the next page you will be shown a table of prices that would be added to your council tax annually 

to cover the costs and maintenance of the scheme. 

 You are asked to choose amongst a variety of price options as the precise costs of going ahead with the 

managed realignment scheme at present are unknown. 

 The price you choose will be used to inform the local authorities and the Scottish Government when 

deciding future flood defence options in the Tay Estuary. 

 Before you answer carefully consider the cost to you. Think about your household budget and what 

you would have to trade off to pay for the increase in council tax e.g. what you like to buy or a reduction 

in your planned savings. The average household council tax bill in Scotland is £984 per year. 

What happens if there is no Managed Realignment Scheme? 

 If the managed realignment scheme does not take place the existing flood defences (sea walls) will 

continue to be maintained by the local authorities at no additional cost on your council tax bill. 

 However there will be no additional flood protection and additional benefits of managed realignment 

will not be realised. 

Remember that your preferences will be used in conjunction with costs of the scheme, when they are known, by 

local authorities and the Scottish Government to inform which flood defence policy is chosen. 



household would definitely be willing to pay, in the context of uncertainty over the 

actual cost of implementing the project. We highlighted that the overall cost of managed 

realignment scheme was uncertain, and explained to respondents why a range of values 

were offered.  

A series of debriefing questions included questions regarding perceived flood 

risk and worry about the state of current flood defences, whether respondents 

understood the information presented to them, as well as a series of socio-demographic 

questions.  On the final page, respondents were asked “How confident are you that the 

results of this survey will be used by policymakers in deciding future flood risk 

management in the Tay Estuary?” with responses measured on a Likert scale ranging 

from “very unconfident” through to “very confident”. This was used to assess perceived 

outcome consequentiality. 

Table 1: Survey summary 

1. Subject begins survey (background information) 

2. Nine question multiple choice quiz 

3. Managed realignment policy outlined, including costs, timescale and status quo 

scenario 

4. Elicit WTP for managed realignment scheme 

5. Series of follow up questions regarding flood risk attitudes 

6. Socio-demographic questions 

3.2 Sampling 

The questionnaire and survey design were developed in collaboration with flood 

risk management specialists at the University of Stirling. A draft questionnaire was 

designed and a focus group held with staff and students from the University of Stirling. 

This allowed checks to be made on the questionnaire's content validity (clear, 

reasonable and unbiased questions) to ensure that respondents were motivated to answer 

seriously, thoughtfully, and truthfully. There was a particular emphasis on the 

understanding of the payment card format.  



A pilot survey was completed in January 2013 with respondents from the 

proposed sample population.  This aimed to ensure the correct spread of bid intervals on 

the payment card. 50 responses were received. The final survey was conducted 

throughout 2013 using a two-step process. 4000 households throughout the local 

authorities affected by the proposed flood-defence scheme were randomly selected from 

the Scottish Phone Directory. These were contacted via a mail and invited to take part in 

the online survey. A total of 749 people partially completed the online survey with 593 

responses completed in sufficient detail to be used in the analysis. Of these 89 

respondents were in the control group and did not take the first quiz. As a result, there 

are 504 useable responses for the analysis.  

 

  



Table 2: Description of the data 

VARIABLES Description of variable Mean Std. Dev. Min Max 

Home insurance 1 respondent has home insurance 0.69 0.47 0 1 

Environmental group 1 respondent is a member of an 

environmental group 

0.35 0.48 0 1 

Gender 1 if respondent is male 0.58 0.49 0 1 

Age Respondent age ranging from 18-29 

through to 65 and over (four levels) 

56.92 12.35 29 70 

Higher Education 1 respondent has a university degree 0.55 0.50 0 1 

Income Household income ranging from under 

£15,000 to over £100,000 per annum 

(six categories) 

49089.77 25962.60 15000 100000 

Distance from site (miles) Distance respondent lives from the 

proposed flood-defence scheme 

17.62 10.18 0 44.1 

Local Authority Whether the respondent lived in the 

Dundee (0), Fife (1) or Perth and 

Kinross (2) local authority 

1.87 0.62 0 3 

My property is at risk from 

flooding 

Statement question response: 0 = 

strongly disagree, disagree, neutral; 1= 

agree, strongly agree 

0.18 0.38 0 1 

The flood risk is increasing Statement question response: 0 = 

strongly disagree, disagree, neutral; 1= 

agree, strongly agree 

0.29 0.45 0 1 

I am worried the current 

defences are not adequate 

enough to protect my home 

Statement question response: 0 = 

strongly disagree, disagree, neutral; 1= 

agree, strongly agree 

0.22 0.41 0 1 

It is the councils 

responsibility to fund flood 

defence not mine 

Statement question response: 0 = 

strongly disagree, disagree, neutral; 1= 

agree, strongly agree 

0.67 0.47 0 1 

My home has been flooded 1 if the respondents home has been 

flooded 

0.12 0.33 0 1 

Resident in flood plain 1 if the respondent lives on the flood 

plain 

0.26 0.44 0 1 

Score Quiz 1 – a priori 

knowledge 

Score from the opening quiz to test 

respondents knowledge of flood risk 

and flood defence 

3.05 1.78 0 8 

The information provided 

confirmed what I already 

knew 

Statement question response: 0 = 

strongly disagree, disagree, neutral; 1= 

agree, strongly agree 

0.30 0.46 0 1 

The information provided 

affected my WTP 

Statement question response: 0 = 

strongly disagree, disagree, neutral; 1= 

agree, strongly agree 

0.41 0.49 0 1 

The information provided 

was too complicated for me 

to think about 

Statement question response: 0 = 

strongly disagree, disagree, neutral; 1= 

agree, strongly agree 

0.16 0.37 0 1 

How confident are you this 

survey will be used by 

policymakers? 

Statement question response: 1 = 

strongly disagree, 2 = disagree, 3 = 

neutral; 4 = agree, 5 =strongly agree 

3.18 0.97 1 5 

Time spent on survey Minutes spent on the survey 24.15 92.81 3.62 1888.70 

 

  



4 Econometric analysis 

4.1 Stated consequentiality and WTP  

The majority of respondents (83%) were prepared to pay towards the managed 

realignment scheme with a sample mean WTP of £44.77 per household per annum (SD 

= 46.21). Table 3 presents the sample mean WTP by respondents perceived 

consequentiality. Respondents who answered either very unconfident or unconfident to 

the question “How confident are you that the results of this survey will be shared with 

policymakers?” were considered “inconsequential”; those who answered neither 

confident nor unconfident were categorised as “unsure” and those who answered 

confident or very confident were categorised as “consequential”. Overall 41% of the 

sample considered the survey to be consequential and 92% of these were prepared to 

pay towards the managed realignment scheme. In contrast, 72% of the inconsequential 

respondents were willing to pay. The main reason the inconsequential respondents were 

unwilling to pay was that they believed it is was the Scottish Government’s 

responsibility to fund flood defence. This was also the case for the “unsure” sample. By 

answering negatively to the consequentiality question, respondents may be reaffirming 

to the researcher that they do not want to fund the scheme, believing a negative 

response will reduce the likelihood of the scheme taking place in the same way a zero 

WTP would reduce the likelihood. It is interesting that the main reason for 

consequential respondents not being willing to pay was that “they would like to but 

could not afford to” which suggests that these respondents did believe the survey and 

did consider their budget constraints.   

 

 

 



Table 3: Mean sample willingness to by stated policy consequentiality 

 
 
 

 

To investigate possible interactions between WTP and consequentiality, as well 

as to assess other determinants of WTP and overall construct validity, we estimate 

regression equations based on the discussions of Haab and McConnell (2002). Interval 

regression was the most suitable approach due to the fact that WTP was collected using 

a payment card format. Interval regression uses both the lower and upper bounds of the 

value chosen on the payment card for the regression and reflects the fact that a 

respondent’s true value may lie between the highest bid they chose and next highest 

amount. Theoretically, there are 𝐾 payments, 𝑡1 … . , 𝑡𝑘 arranged in ascending order so 

that 𝑡𝑘 > 𝑡𝑘−1.  When a respondent picks payment 𝑡𝑘, the probability that WTP lies 

between 𝑡𝑘 and 𝑡𝑘+1: Pr (𝑐ℎ𝑜𝑜𝑠𝑒 𝑡𝑘)  =  Pr (𝑡𝑘  ≤ 𝑤𝑡𝑝 <  𝑡𝑘+1. Responses to the 

payment card can be treated by specifying WTP as Pr(𝑐ℎ𝑜𝑜𝑠𝑒 𝑡𝑘 ) =  𝜙 (
(𝑡𝑘+1 − 𝜇)

𝜎
) −

 𝜙 (
(𝑡𝑘 − 𝜇)

𝜎
) where   𝜙 (

(𝑡𝑘+1 − 𝜇)

𝜎
) is the standard normal CDF evaluated at 

𝜙 (
(𝑡𝑘+1 − 𝜇)

𝜎
). The log likelihood function on for the responses can then be formed: 

ln 𝐿 =  ∑ ln(𝜙 (
(𝑡𝑘+1 (𝑖)− 𝜇)

𝜎
) −  𝜙 (

(𝑡𝑘 (𝑖)− 𝜇)

𝜎
)   𝑇

𝑖=1  

Where individual 𝑖 picks payment 𝑡𝑘(𝑖). This is a form of an interval model in which 

every individual picks some payment (Haab and McConnell 2002).   

Estimation results from five WTP models are presented in Table 4. Model 1 

does not include any controls for consequentiality. Model 2 includes controls for 

consequentiality using two dummy variables. Dummy 1 compares inconsequential and 

unsure respondents and Dummy 2 compares inconsequential and consequential 

respondents (with inconsequential being the baseline for both). Model 3 is restricted to 

 
Inconsequential Unsure Consequential  

Percentage of sample 23% 36% 41% 

Sample mean WTP  33.44 41.36 51.51 

Standard deviation 41.99 42.99 48.38 

Percentage of respondents willing to pay 72% 80% 92% 



only consequential respondents, Model 4 unsure respondents and Model 5 

inconsequential respondents. Log-likelihood ratio tests were used to explore whether 

including a control for consequentiality improved the model fit. Reported estimates of 

the mean WTP are calculated for each model using the predict function in Stata. The 

same control variables were included in each regression and consisted of respondent 

characteristics: age, gender, income, whether they are a member of an environmental 

group and distance they live from the site. Three indicators of personal motivation were 

also included: whether the respondent lives on the floodplain or not, their perceived risk 

of flooding and whether they are worried about the current flood defences. Finally, a 

measure of respondent’s a priori knowledge is included based on their score in the first 

quiz: respondents are recorded as 0 if they scored less than the sample mean of 3.05 and 

1 if they scored above the sample mean (a description of all variables is provided in 

Table 2). The inclusion of these variables allowed construct validity to be explored 

across the five models. As discussed by Carson, Flores, and Meade (2001) construct 

validity is assessed by the power of the explanatory variables in the regression equation. 

Following economic theory, it is expected that income should influence WTP, with 

those earning the most prepared to pay the most, whilst users of the good should be 

willing to pay more than non-users. Other variables specific to the good such as 

respondent’s attitudes should also be considered, in this case, attitudes towards flood 

risk and current flood defences.  

  



Table 4: WTP: interval regression results 

VARIABLES Model 1 Model 2 Model 3 Model 4 Model 5 

Policy consequentiality: unsure  4.91 

(5.37) 

   

Policy consequentiality: consequential  13.57** 

(5.45) 

   

My home is at risk from flooding 21.61*** 

(7.62) 

19.42** 

(7.59) 

19.79* 

(10.71) 

3.82 

(14.03) 

19.23 

(16.70) 

I am worried the current defences are not 

adequate enough to protect my  

18.76*** 

(7.11) 

20.17*** 

(7.06) 

25.99** 

(10.36) 

12.30 

(12.30) 

35.94*** 

(12.42) 

A priori knowledge -1.63 

(4.03) 

-3.27 

(4.04) 

-13.74** 

(5.99) 

1.83 

(6.93) 

10.11 

(7.93) 

Environmental group 12.16*** 

(4.60) 

11.19** 

(4.57) 

14.27** 

(6.80) 

10.35 

(7.53) 

-5.24 

(9.35) 

Male 9.23** 

(4.10) 

9.78** 

(4.07) 

9.01 

(6.15) 

0.26 

(7.12) 

12.04 

(7.40) 

Age: 30 - 49 -8.15 

(7.46) 

-6.37 

(7.43) 

-3.87 

(9.92) 

-11.42 

(12.60) 

-17.43 

(21.35) 

Age: 50 - 64 -2.92 

(7.41) 

-1.06 

(7.38) 

13.08 

(9.85) 

-4.45 

(12.18) 

-13.44 

(20.53) 

Age: 65 and over -4.33 

(7.89) 

-1.22 

(7.90) 

9.41 

(11.13) 

-10.66 

(12.84) 

-10.79 

(20.98) 

Household income: between £15,000 - 

£19,999 

9.90 

(7.49) 

8.79 

(7.44) 

20.41* 

(11.49) 

-5.09 

(12.14) 

17.44 

(13.70) 

Household income: between £20,000 - 

£39,999 

18.58*** 

(6.43) 

18.17*** 

(6.37) 

27.37*** 

(10.28) 

12.98 

(10.36) 

16.33 

(10.02) 

Household income: between £40,000 - 

£69,999 

13.73** 

(6.95) 

11.80* 

(6.93) 

26.81*** 

(9.99) 

2.20 

(12.12) 

3.25 

(12.77) 

Household income: between £70,000 - 

£99,999 

32.33*** 

(9.06) 

31.52*** 

(8.98) 

57.45*** 

(13.44) 

18.75 

(14.47) 

-0.96 

(17.71) 

Household income: over £100,000 39.55*** 

(10.68) 

38.38*** 

(10.59) 

68.37*** 

(15.97) 

34.99* 

(18.68) 

-6.08 

(17.80) 

Higher education: yes -0.43 

(4.35) 

-0.24 

(4.31) 

2.78 

(6.35) 

-12.21 

(7.49) 

14.99* 

(8.93) 

Distance from site 5 - 15 miles -27.71*** 

(7.75) 

-28.12*** 

(7.68) 

-19.33* 

(11.24) 

-36.44*** 

(13.20) 

-49.71*** 

(14.68) 

Distance from site 15 - 20 miles -10.98 

(7.91) 

-11.98 

(7.84) 

-3.91 

(11.92) 

-19.15 

(13.05) 

-37.30** 

(15.96) 

Distance from site 20 - 25 miles -18.28** 

(7.43) 

-19.27*** 

(7.37) 

-12.17 

(10.99) 

-31.46** 

(12.37) 

-9.45 

(13.93) 

Distance from site over 25 miles -25.14*** 

(6.84) 

-23.59*** 

(6.83) 

-21.10** 

(10.41) 

-23.61** 

(11.98) 

-35.17*** 

(12.48) 

Fife 1.04 

(5.33) 

1.00 

(5.28) 

8.08 

(8.64) 

-9.96 

(8.35) 

14.49 

(9.59) 

Perth -0.12 

(8.47) 

0.06 

(8.39) 

15.20 

(12.92) 

-16.68 

(14.22) 

14.19 

(15.15) 

Constant 36.08*** 

(12.30) 

28.35** 

(12.86) 

11.10 

(19.04) 

75.06*** 

(20.34) 

31.80 

(26.86) 

Mean WTP (overall) 44.88 

(1.23) 

44.88  

(1.26)    

   

Mean WTP (conseq)  51.60   

(2.03)       

51.18   

(1.60)       

  

Mean WTP (unsure)  43.89   

(1.93)       

 43.15   

(1.09)     

 

Mean WTP (inconseq)  33.59    

(2.37)       

  38.79    

(1.57)     

Observations 375 375 154 142 79 

AIC 2479.60 2476.52 1022.59 938.55 536.19 

BIC 2565.99 2570.76 1089.40 1003.58 588.32 

Log likelihood -1217.80 -1214.26 -489.29 -447.28 -246.10 

Chi2 126.31 133.40 95.68 40.40 48.44 

Standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

Model 1: Full sample – no control for consequentiality 

Model 2: Full sample – control for consequentiality 



Model 3: Restricted to consequential respondents 

Model 4: Restricted to unsure respondents 

Model 5: Restricted to inconsequential respondents 

 

Several results emerge from this analysis. First, in line with the findings of 

Groothuis et al. (2017), Hwang, Petrolia, and Interis (2014), Interis and Petrolia (2014),  

and Vossler and Watson (2013), respondents who perceive the survey to be 

consequential have a statistically higher WTP. Results from Model 2 show that 

consequential respondents are willing to pay £13.17 more per household per annum 

than inconsequential respondents and £8.65 more per household per annum than unsure 

respondents. There was no significant difference in WTP between unsure and 

inconsequential respondents. Estimating separate models for each subset of respondents 

showed predicted WTP was lowest for inconsequential respondents at £38.79 per 

annum (CI = 35.70 - £41.87) followed by those who were unsure (£43.15 per annum, 

CI= 41.02 – 45.29) and consequential respondents were willing to pay the most at 

£51.18 per annum (CI= 48.03 - 54.34).  

Secondly, allowing WTP to differ between consequential and inconsequential 

respondents in Model 2 does not alter the construct validity compared to Model 1. 

Perceived flood risk, worry about existing flood defences, gender, income and distance 

from the site were significant in both Models 1 and 2. It is noted that the standard errors 

were slightly reduced in Model 2. Comparing coefficient estimates across the three 

subsamples models offer further insights into construct validity. Distance from the site 

is a significant predictor of WTP across the three sub-samples with WTP decreasing the 

further a respondent lives from the site. However, decreases are not consistent across 

the distance bands and there is not a consistent relationship between the distance from 

site and WTP. Income is only a significant indicator of WTP for consequential 



respondents with those on the highest income bands willing to pay significantly more 

than respondents on the lower income bands.  

Worry about the state of existing flood defences is a significant predictor of 

WTP for consequential and inconsequential respondents, with the effect being highest 

for inconsequential respondents (willing to pay £35.94 more per household per annum 

than those who were not worried). In contrast, the perceived risk that the respondents 

home was at risk from flooding had a strong significant effect on WTP in the full 

model, but this was reduced to a small significant effect for consequential respondents 

and was not significant for unsure and consequential respondents. Overall, construct 

validity appears to be stronger for respondents who perceived the survey to be 

consequential.  

Thirdly, the respondent’s a priori knowledge of the good in question only has a 

significant effect on WTP for consequential respondents. Consequential respondents 

who scored above the sample mean for the quiz were willing to pay £13.74 less per 

household per annum than those who scored below the mean on the first quiz.  

4.2 Understanding perceived consequentiality  

The above analysis indicates there are significant differences in WTP between 

respondents who perceive the survey to be consequential and those who do not. 

However, for all variables bar income, stated consequentiality does not appear to affect 

construct validity in our sample with the significant variables behaving in theoretically 

expected ways. Interestingly, a priori knowledge has a significant effect on WTP for 

consequential respondents only. As a result, an attempt has been made to analyse 

identifiable factors which may be correlated with perceived consequentiality.  

We used a multinomial logit model to examine the factors which we hypothesise 

influence beliefs regarding stated consequentiality. The dependent variable in the model 



was the response to the stated consequentiality question (inconsequential, unsure and 

consequential) and we assume that the responses are unordered. Inconsequential is 

treated as the baseline within the model. The independent variables in the models 

include which factors we hypothesise to influence beliefs regarding consequently. 

Firstly, in line with Vossler and Watson (2013) we include socio-demographic variables 

(income, age, education and gender). Secondly, we test for the effect of personal 

motivations for the goods provision on consequentiality. This is measured by how close 

they live to the proposed flood-defence scheme; if they have ever been flooded; whether 

they are worried they are at risk from flooding and if they are worried about the current 

flood defences. We hypothesise that people with a higher degree of familiarity with the 

good will perceive the survey to be more consequential as they may already be aware of 

the proposed flood-defence scheme and as such believe that the results will be shared 

with policymakers as part of the planning process. This is also measured by the 

respondent’s a priori knowledge of the good as determined by whether the respondent 

scored above the sample mean on the first quiz. This is also included as a dependent 

variable in the model.  

From the multinomial logit model, we see that perceived risk from flooding, 

increased prior knowledge, age and distance from the site have a significant effect on 

respondents stating the survey to be consequential (Table 5). The “margins” command 

in Stata was used to analyse these results in more detail (Table 6). A novel finding is 

that that having an increased prior knowledge of the good increases the likelihood a 

respondent will think the survey is consequential (by 16 percentage points). This 

suggests that respondents who had a better understanding of flood risk management 

issues may also be more aware of the ongoing policy process and thus see the survey as 

consequential within this process. We estimated a second multinomial logit model 



interacting perceived flood risk and higher prior knowledge. We hypothesised that 

respondents who were most worried about flooding may have already conducted their 

own reading into the subject prior to the survey, thus having a greater understanding of 

the flood risk management policy and good and hence a higher prior knowledge (as 

judged by the quiz score). Consequently having a high first quiz score and being more 

worried about flooding could increase the likelihood of the survey being perceived as 

consequential. This interaction was found to be insignificant. Further to this, we find 

that whilst prior knowledge increases the likelihood of a respondent perceiving the 

survey to be consequential, it also revises the WTP estimate downwards.  

Respondents who believed their home to be at risk from flooding were 19 

percentage points more likely to state the survey was consequential. In the WTP 

analysis, we also found that consequential respondents whose home was at risk from 

flooding were willing to pay £19.79 more per annum than those not at risk from 

flooding. There is a partial correlation between perceived flood risk, consequentiality 

and WTP, which raises a potential endogeneity concern. One notion is that respondents 

who will benefit most from the policy: i.e. those most at risk from flooding, will be 

willing to pay the most towards the good and are also more likely to state they believe 

the results of the survey will be shared with policymakers (in the hope that the good is 

delivered). It is logical that respondents who are most worried about flooding are going 

to be prepared to pay the most to protect their home and that these are also the 

respondents keenest on the policy taking place. There is a concern that stated 

consequentiality, in this case, may be another expression of people’s preferences for the 

policy action, in the same way stating a high WTP is, rather than evidence that the 

survey is consequential. Along the same lines, we would have also expected that 

distance from the site would have affected perceived consequentiality, with those living 



close to the site stating the perceived the survey to be consequential. However, we only 

find evidence of a weak effect of distance on stated consequentiality. Respondents 

living furthest from the site were more likely to state the survey as inconsequential 

although the effect was not consistent across all the distance bands. Respondents living 

over 25 miles from the site were 14 percentage points more likely to view the survey as 

inconsequential than those living closest to the site and 21 percentage points more likely 

to view the survey as inconsequential compared to those living 15 – 20 miles from the 

site. Worry about the state of existing flood defences did not affect stated 

consequentiality although it was a significant determinant of WTP.   

Table 5: Exploring consequentiality: mlogit regression results 

VARIABLES Model 6: 

Unsure 

Model 6: 

Consequential 

My home is at risk from flooding 0.66 (0.60) 1.30** (0.60) 

I am worried the current defences are not adequate enough to 

protect my home  

-0.17 (0.50) -0.68 (0.53) 

It is the councils responsibility to fund flood defence not mine  0.76** (0.32) 0.39 (0.31) 

Distance from site: 5 - 15 miles -0.08 (0.59) 0.16 (0.59) 

Distance from site: 15 - 20 miles 0.43 (0.64) 0.67 (0.64) 

Distance from site: 20 - 25 miles 0.10 (0.57) 0.50 (0.58) 

Distance from site: over 25 miles -0.75 (0.50) -0.83* (0.50) 

Fife local authority -0.21 (0.41) -0.02 (0.41) 

Perth local authority -0.11 (0.64) -0.06 (0.64) 

Score above mean in quiz 0.09 (0.31) 0.76** (0.31) 

Male 0.23 (0.31) -0.12 (0.31) 

Age: 30 - 49 -1.08 (0.72) -1.38** (0.70) 

Age: 50 - 64 -0.79 (0.72) -1.24* (0.70) 

Age: 65 and over -0.89 (0.73) -1.76** (0.72) 

Higher Education 0.24 (0.32) 0.10 (0.32) 

Household income: between £15,000 - £19,999 0.60 (0.55) 0.71 (0.57) 

Household income: between £20,000 - £39,999 0.16 (0.46) 0.20 (0.47) 

Household income: between £40,000 - £69,999 0.28 (0.52) 0.93* (0.52) 

Household income: between 70,000 -99,999 0.29 (0.68) 0.52 (0.69) 

Household income: over £100,000 -0.02 (0.76) 0.61 (0.76) 

Constant 0.69 (1.04) 0.92 (1.04) 

Observations 375    

Pseudo R-squared 0.0680    

Log-likelihood -370.9    

Notes: standard errors in parentheses.  

* Estimate is statistically different from zero at the 10% significance level. 

** Estimate is statistically different from zero at the 5% significance level. 

*** Estimate is statistically different from zero at the 1% significance level. 

Inconsequential is the model baseline 

 

 



Table 6: Exploring consequentiality: marginal analysis results 

VARIABLES Inconsequential Unsure Consequential 

Score above mean in quiz -0.06 -0.09** 0.16*** 

My home is at risk from flooding: yes vs no -0.13** -0.07 0.19** 

It is the council's responsibility to fund flood 

defence, not mine: yes vs no 
-0.09* 0.11** -0.02 

Distance from site┼:    

over 25 miles vs at site 0.14* -0.07 -0.08 

over 25 miles vs 5 - 15 miles 0.15** -0.02 -0.13 

over 25 miles vs 15 - 20 miles 0.21** -0.05 -0.16** 

over 25 miles vs 20 - 25 miles 0.18** -0.01 -0.17** 

Average predictions 0.21 0.38 0.41 

Notes: 

* Estimate is statistically different from zero at the 10% significance level. 

** Estimate is statistically different from zero at the 5% significance level. 

*** Estimate is statistically different from zero at the 1% significance level. 

 
┼ Comparisons for significant distance bands only reported here. All other comparisons were 

insignificant.  

 

5. Discussion and conclusion 

Carson and Groves (2007) argue that for a stated preference survey to produce 

meaningful information about economic value, the respondent must view their 

responses as potentially influencing the supply of the public good and the cost of this 

change in supply to them. Additionally, the respondent needs to care about what the 

outcomes of those actions might be, in which case the survey is “consequential”. 

Respondents who perceive their survey responses to be at least minimally consequential 

face the same incentives and thus respond to the WTP to question in a similar manner as 

those who believe it to be strongly consequential, all else being equal.  

There is a range of field studies which suggest that perceived consequentiality 

matters in stated preferences and that observables can help explain how this perceived 

consequentiality varies across people. Extending the work of Vossler and Watson 

(2013) and Groothuis et al. (2017) we indeed find that WTP varies according to stated 

consequentiality, and that stated consequentiality itself varies according to a number of 

observables. These include a priori knowledge of the good. 



Our results confirm to the knife edge result (Herriges et al. 2010) with 

respondents who perceive the survey to be consequential willing to pay more than 

unsure and inconsequential respondents (£13.74 more per household per annum). In 

addition, however, we find that consequential respondents with an increased a priori 

knowledge of the good are willing to pay significantly less than consequential 

respondents with a minimal a priori knowledge of the good. This finding draws parallels 

with laboratory-based studies on consequentiality and WTP which show that when 

payment consequentiality is ensured, WTP decreases (Murphy and Stevens 2004). One 

can conjecture that respondents with a greater prior knowledge of managed realignment 

schemes may already be aware of the ongoing flood risk management discussions 

within the study area. Hence they believe the survey is part of this process, and 

furthermore, they may then perceive that if the proposal is implemented the payment 

will be collected, and as such revise their WTP downwards. An improvement of our 

study would have been to also question respondents directly about payment 

consequentiality, in addition to the question on policy consequentiality. Carson and 

Groves (2007) state that strong consequentiality includes both payment and policy 

consequentiality.  

In line with Vossler and Evans (2013), we find some evidence that controlling 

for consequentiality increases construct validity, with income and being a member of an 

environmental group only being significant drivers of WTP for consequential 

respondents. However distance from the site and worry about existing flood defences is 

significant across consequential, unsure and consequential respondents.  

We acknowledge that the relationship between increased WTP and perceived 

consequentiality may be endogenous. Respondents who perceive their home to be at 

risk from flooding can state a higher WTP and be more likely to perceive the survey as 



consequential. We raised the concern that stated consequentiality, in this case, may not 

be measuring an aspect of incentive compatibility but instead is being used by some 

respondents as another way to express their positive preferences for the delivery of the 

flood defence good. Indeed, respondents who wish the policy to go ahead may be more 

likely to describe the survey as consequential and state a high WTP, in the hope these 

responses contribute to the policy maker’s decision.   

As research continues to test the relationship between consequentiality and 

WTP, further work is needed to ensure that follow-up questions are indeed capturing a 

measure of consequentiality, and are not being used by respondents as a further way of 

expressing positive preferences. This is vitally important where results will be used for 

policy analysis, especially if respondents who are judged as inconsequential are 

removed from the final analysis used to estimate welfare implications (Morgan, Huth, 

and Hindsley 2018). Overall it is clear that more research needs to be undertaken into 

how respondents answer the policy consequentiality question and what drives these 

responses if Likert scale self-assessed consequentiality going to become common in 

stated preference surveys, especially if the answers are going to dictate the aggregation 

in WTP estimates. 
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