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Abstract 

Physical inactivity is increasingly being recognised as a major problem in global health. The 

World Health Organisation estimates that 3.3 million people die around the world each year 

due to physical inactivity, making it the fourth leading underlying cause of mortality.  Given 

that inactivity increases the risk for many of the costlier medical conditions such as type 2 

diabetes, stroke, ischaemic heart disease, and depression, it is not surprising that physical 

inactivity via its health implications constitutes a substantial financial burden to society.  

Whilst a range of tools are available to policy makers seeking to influence behaviour including 

legislation, price signals (taxes and subsidies) and information campaigns. The use of financial 

incentives has been suggested as a possible policy tool to promote desirable health 

behaviours and discourage unhealthy ones.  The apparent enthusiasm for using incentives to 

influence health behaviours has come about as the full economic and social costs of 

unhealthy behaviours have become apparent and with the finding that health behaviours can 

be significantly affected by the structure of economic incentives that individuals face. One 

theoretical approach that has been used to explain the thinking behind using financial 

incentives to encourage behaviour change is that of behavioural economics (BE).  

This thesis explores how key principles from behavioural economics’ could help public health 

practitioners design effective interventions both in relation to incentive designs and more 

widely. However, widespread concerns do exist and tend to centre on the potential coercive 

impact of using incentives and the ‘unfairness’ of rewarding people  for doing things that are 

already in their own interest or the impacts of offering incentives could have on individuals 

long term motivations. Whilst some of those reservations are to note, the purpose of this 

thesis will not be to add further to this normative debate, but rather focus herein on positive 

ways in which to design incentives and to determine when they are considered appropriate. 

To date, no guidance has been provided to practitioners and policymakers regarding the level 

of incentives that trigger behaviour change among different groups (inactive individuals, 

overweight or obese, etc.). In addition, the cost-effectiveness of using financial incentives to 

encourage physical activity has been quite overlooked.  
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1 Chapter 1 - Introduction 

1.1 Background to research  

Physical inactivity is a risk factor for a number of health problems, including obesity, diabetes, 

heart diseases and cancer. Despite well-recognised benefits of physical activity (PA), 31.1% 

of the world’s population does not meet the minimum recommendation. As a consequence, 

physical inactivity is a major public health problem and an economic burden on society. Over 

past decades, researchers and policy makers have attempted to understand and identify 

factors associated with the choice of whether to engage in PA. There is a growing need for 

scalable, effective, and affordable health promotion strategies.  

In recent years, governments around the world have become interested in the behavioural 

concepts presented in the book ‘Nudge – Improving Decisions about Health, Wealth and 

Happiness’ (Thaler and Sunstein, 2008). In the book ‘paternalistic libertarianism’ (Thaler and 

Sunstein, 2003)  is presented as an effective way of influencing individuals’ behaviour by the 

manipulation of choices, defaults, biases and use of targeted incentives, negating the need 

for more interventionist policies.  It has been the catalyst for policy makers around the world 

whose aim is to advise the government on how to change behaviour on a number of issues 

including income tax, health, health and safety, and pensions. One such prominent example 

in the field of behaviour economics is the use of financial incentives as a mechanism to 

motivate changes in health behaviours.  There is evidence to support the use of financial 

incentives for the initiation of behaviour change, for example, to improve medication 

compliance (Bai et al., 2019). However, the effectiveness and long-term sustainability of 

behavioural change when incentives are targeted at the more  challenging and complex 

behaviours such as obesity and encouraging higher PA levels has not been well evaluated.  

There are still many unanswered questions that many health and behavioural economists 

need to address when designing PA interventions programs, specifically,  relating to the 

design, implementation, and cost effectiveness of incentives with several reviews calling for 

more research in the area (Giles et al., 2016; Haff et al., 2015; Lung et al., 2018).  This study 

is expected to contribute to the behavioural economics literature by providing additional 

evidence on the use of financial incentives when designing behavioural change intervention 

programs. Some of the key questions that this thesis attempts to address include; 

determining if financial incentives are a way to help control rising rates of obesity and 

physical activity. What is the available evidence about using financial incentives to encourage 
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people to achieve and maintain a healthy lifestyle? What is the optimal incentive level 

required for behaviour change? Are incentives cost-effective?  

This study will also contribute to the growing literature on stated preference 

methodologically regarding the contingent valuation method and approaches most suitable 

for the evaluation of behavioural economic policies particularly in relation to the use of 

financial incentives in the promotion of physical activity.  

This thesis is expected to be useful for policy makers and government officials who are 

considering using behavioural economic intervention methods to encourage positive health 

behaviour change in the population.  

1.2 Overview of Research Objectives  

1.2.1 General Aim  

The general aim of this study is to use the Contingent Valuation Method (CVM) to provide 

evidence on the cost-effectiveness of using financial incentives to encourage higher levels of 

walking in the Basque Autonomous Community, Spain, to meet the recommended levels for 

physical activity, with a particular emphasis on triggering behaviour change across different 

groups of society – overweight, obese, inactive. 

1.2.2 Specific objectives  

This thesis aims to provide guidance to policy makers in the development of PA interventions 

as well as provide further guidance in the CVM literature on the use of the willingness to 

accept (WTA) method. Finding an effective way to encourage more people to be active will 

not only reduce the health related risks associated with being inactive but will also reduce 

the social costs. For this to be achieved a number of specific research objectives are outlined 

below:     

 Design an online contingent valuation questionnaire in English, Spanish, and Euskera 

to elicit preferences for a behaviour change health intervention that aims to 

encourage higher levels of walking by offering financial incentives; 

 To understand physical activity levels and health preferences amongst the Basque 

population;  

 To provide a review of the literature on the use of financial incentives in motivating 

behaviour change; 
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 To estimate in monetary terms respondents’ willingness to accept (WTA) financial 

incentives for a health intervention program;  

 To identify the characteristics of the population who are most likely to change their 

behaviour patterns when offering financial incentives and also identify the 

characteristics of the population who are willing and not willing to engage;  

 Model the effects of respondents’ attitudes to physical activity when framing 

techniques are employed; 

 To assess whether a loss framed incentive is associated with increased intentions to 

participate in a walking program, compared to those individuals that only receive a 

gain-framed incentive; 

 To provide a cost-effective analysis of a behaviour change program in terms of lives 

saved and reduced healthcare costs;  

 To provide policy recommendations to inform public investment decision makers 

concerned with addressing rising levels of physical inactivity and obesity in the 

Basque region, Spain.  

1.2.3 Methodological objectives  

This research also aims to contribute to the growing literature on stated preference 

methodology regarding the CV method and approaches most suitable for the evaluation of 

health policies, particularly in relation to the promotion of physical activity. These 

methodological contributions are:  

1 The first methodological contribution, relates to using the WTA format. Whilst 

numerous studies have used the WTP format in CV analysis in the health domain (see 

Horowitz & McConnell, 2002), only a handful of studies have used the WTA format and 

no study to date has employed the WTA format in the context of increasing levels of 

physical activity.  This study contributes to the CV literature by using the WTA format in 

the health domain.  

 

2 The next methodological contribution relates to the inclusion of a ‘don’t know’ response 

option in a contingent valuation study. The literature on the treatment of don’t know 

responses in a WTA CV study is scarce (Arrow et al., 1993). In this study, the treatment 

of don’t know methodology is applied in the research design to investigate if the WTA 

method should include a don’t know response and if so, to determine a don’t know 

response be treated in the questionnaire.  

http://onlinelibrary.wiley.com/doi/10.1002/jae.1109/full#bib3
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3 The final methodological contribution, relates to framing information in a contingent 

valuation survey. Information framing refers to the process of relaying information in 

different ways, which can have an effect on how a message is used and interpreted by 

the individual receiving it (Latimer et al. 2007; Macapagal et al. 2017). In this study the 

methodology of framing was incorporated in the research design in order to test if 

responses are indeed sensitive to how information is framed and if message framing 

would influence WTA estimates for participating in a health intervention that offers 

financial incentives for walking. Understanding the effectiveness of different types of 

framing techniques could help governments and policymakers to design messages that 

will increase awareness and persuade residents to engage in behaviour intervention 

policies.   

1.3 Thesis contributions  

Through achieving the research objectives stated above, this thesis makes a number of policy 

and methodological contributions, which are outlined below:  

Contribution 1:  This study provides further evidence to the field of behavioural economics 

regarding the design and use of financial incentives to encourage behaviour change.  

Contribution 2: This study examined how behavioural economic insights inform the design 

of financial interventions when framing techniques are used.  

Contribution 3: This study provides guidance to policy makers on the effects of using 

different economic behaviour incentives on different population subgroups.  

Contribution 4: The study contributes to the existing literature in this area of research by 

using statistical regression methods combined with a large-scale population data from 

residents of the Basque autonomous community, including a sample of 1130 individuals 

between September and October 2017. Previous studies examining the associations between 

(financial) incentives and physical activity are based on relatively small samples (n <500) of 

specific populations (e.g. employees, elderly respondents).  

Contribution 5: Recent findings have identified high levels of obesity in the Basque region, 

Spain. Findings from this study reinforce previous conclusions and aims to provide additional 

insights into an individual’s health choices and preferences on a population level in the 

Basque Autonomous region, Spain.   

https://www.sciencedirect.com/topics/social-sciences/audience
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Contribution 6: This study is the first study to examine in the stated preference literature the 

treatment of don’t know responses in a WTA study using the double bounded model. This 

research adds to this previous body of literature by reviewing a wide range of options for 

dealing with don’t know responses in a WTA study. 

1.4 Thesis structure  

This thesis is organised into nine chapters. In Chapter 1 the objectives and justification of the 

present research are presented.  The remainder of this thesis will be structured as follows, in 

Chapter 2 provides background information on the determinants of being physically inactive. 

This section will provide a statement of the issues and problems with regards to physical 

inactivity, namely the economic, health and environmental consequences.  Additionally, the 

use of behaviour change techniques and financial incentives in the promotion of physical 

activity alongside policy recommendations and research gaps is discussed. 

Chapter 3 introduces the theoretical background underlying economic valuation and reviews 

different valuation methods. In this chapter, the focus will be on discussing the empirical 

literature on the Contingent Valuation Methodology. This chapter begins by addressing the 

construction of the CVM scenario in terms of the development and design of the survey tool, 

the CVM formats, and CVM elicitation methods. This chapter will also detail the reasons as 

to why the CVM method was selected and a brief description will be provided of the models 

commonly used. Moreover, the challenges faced with CVM will be summarized and 

discussed. 

In Chapter 4, the research methods used in this thesis will be discussed. This chapter will 

focus on the development and design of the CVM survey specifically created and tailored for 

this research.  The main components of the questionnaire will be detailed in this chapter, 

including the opinion of focus groups and results from a pilot study, as well as hypothetical 

market and experimental design.  Sampling strategy and the survey mode method will also 

be detailed, socio-economic questions and general questions on health and environmental 

issues ―an important share of a CVM study― will be illustrated.   

Chapter 5 presents the socio-economic profile of sample respondents and provides a 

graphical presentation of the geographical distribution of sample respondents. Responses to 

a number of additional questions and self-reported BMI calculations will be reported here. 

The purpose of this chapter will be to review the survey sample and establish an 

understanding of the data to be explored in this thesis.  
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Chapter 6 presents study 1, which examines the first methodological issue, the treatment of 

‘don’t know responses’ in WTA CVM studies. The treatment of don’t know responses in WTP 

studies has received some attention in the CVM literature, whilst only a handful of studies 

have examined the treatment of don’t know responses in WTA studies. Different methods of 

dealing with don’t know responses are applied and the results reported and evaluated.   

Chapter 7 present study 2, which examines how much financial incentives influence physical 

activity and how cost-effective are they in reducing health costs and premature mortality. 

This study examines how different levels of financial incentives influence physical activity 

levels. The study specifically focuses on inactive, overweight individuals and compares results 

against active, normal weight individuals on a representative sample in the Basque 

autonomous community. Specific questions such as; what is the minimum incentive level 

required to encourage behaviour change; What are the confounding factors that influence 

behaviour change; Are financial incentives effective at encouraging behaviour change,  will 

be addressed in this chapter.  

Chapter 8 presents study 3, which compliments findings from study 2, and also discusses the 

second methodological issue, by exploring how message framing can influence WTA values. 

The purpose of this chapter is to determine if framing financial incentives would have an 

impact on intentions to participate in a program that offers incentives for walking and to 

determine if certain groups of individuals are more susceptible to message frames than 

others.  In order to identify the optimal strategies to encourage more people to engage in 

physical activity in the Basque country, the current study aims to explore the persuasive 

effects of three commonly used health communication message formats (i.e., gain-framed, 

loss-framed, and narrative). To the best of our knowledge there has been limited evidence 

to investigate this theory.  This study will add to the existing literature on used framed 

financial incentives in changing health-related behaviours.  

Finally Chapter 9 provides a summary of the research findings and outlines the limitations of 

the thesis and finally, some suggestions for future research will be put forward. The main 

findings of the research will be discussed here and their use and relevance for practice, policy 

and future research. It will also add to the existing literature on the best approaches to take 

when tacking the obesity epidemic and encouraging more people to change their behaviour 

habits. These recommendations may be beneficial in the development of public health 

strategies specifically aimed at addressing the obesity epidemic crisis in Europe.  
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1.5 Ethical Approval  

Ethical approval for this study was obtained from the Ethical Research Committee of the 

School of Biological Sciences, Queen's University Belfast. The study was also conducted in 

accordance with general ethical guidelines for behavioural and social research in the United 

Kingdom. The survey data collection was subcontracted to a professional survey company 

called Netquest and was carried out in accordance to their own ethical policy.  All individuals 

in the study were asked online to provide their consent to take part in the study, consent was 

obtained through a question after an opening greeting.  Participants were also informed that 

all data would be stored securely and processed anonymously.  Respondents were reminded 

before the beginning of the study that they were not obliged to participate and that they 

could leave the study at any time. All potential participants were contacted via email, 

provided informed consent and were screened to ensure that they met the eligibility criteria 

prior to participating. Other than anonymity, there was no ethical concerns regarding the 

contingent valuation experiment, and the research was granted ethical approval by the 

School of Biological Sciences Ethics Committee. 

1.6 Chapter 1 summary  

This chapter presents the introduction part of the research, which includes a brief description 

on the background of the study, statement of the problem and research questions. This study 

also outlines the background and motivation of this thesis and the effects of using financial 

incentives to encourage behaviour change in the Basque autonomous community. A brief 

overview of the remaining thesis structure is also provided in this chapter. 
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2 Chapter 2 - Literature review   

2.1 Introduction  

This chapter presents the economic rationale for the valuation of a health intervention 

program for respondents in the Basque region, Spain.  Relevant background information such 

as prevalence, tend, health risk, economic costs and socioeconomic burden of being 

physically inactive will also be discussed in this chapter.   The use of financial incentives is 

discussed as a potential way to change behaviour and encourage higher levels of physical 

activity. Additionally a detailed analysis is presented on their use in schemes aimed at 

changing health-related behaviours.   

The chapter concludes with a summary of the current issues surrounding the use of financial 

incentives to encourage higher levels of physical activity and provides an outline of the ways 

in which this thesis will attempt to address these. Although the emphasis of the research is 

on investigating the methodology of the contingent valuation method, in the studies 

presented in this thesis, it is applied to value a physical activity health program that aims to 

offer financial incentives to increase levels of walking.  

2.2 Risk of insufficient physical activity and related disease 

Whilst regular sustained moderate and vigorous levels of PA have been found to lower the 

risk of non-communicable disease (NCD) such as coronary heart disease, type 2 diabetes, and 

breast and colon cancers, Physical inactivity has been found to increase the risk of these 

disease’s (Kohl et al., 2012; Lee et al., 2012). According to Lee et al. (2012), worldwide 

insufficient physical activity increases the risk for coronary heart disease by 33%, for type 2 

diabetes by 20%, and for breast and colon cancer by 33% and 32%, respectively.  

 

Worldwide physical inactivity is responsible for 6% of all deaths (Rezende et al., 2016). Across 

Europe, approximately of the 9.2 million deaths that occurred, 676,000 of these deaths were 

attributable to physical inactivity (Ekelund et al. 2015). These are deaths that could be 

averted through enabling and encouraging all Europeans to engage in lifestyles that achieve 

the recommended levels of physical activity. If current trends continue, Physical Inactivity is 

expected to surpass smoking as a contributory cause of death in coming years (Reddy et al., 

2002). Therefore, it is vital that more emphasis is placed on improving physical activity 

behaviour.  Reducing the level of physical inactivity in Europe would lead to substantial 

benefits for the health of the population, as well as benefits in other areas. It is estimated 
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that If physical activity levels were increased so that no-one was classed as inactive (e.g., 

those considered inactive moved to a moderately inactive group) this could reduce deaths in 

Europe by more than 7% and that substantial health benefits may be achieved by fairly small 

increases in PA (Ekelund et al. 2015).  Similar findings have been reported in other studies, 

for instance, a study by Hallal et al., (2012) found that the average life expectancy could be 

increased by 0.63 years in the European Region if physical inactivity were to be eradicated.   

 

Low levels of physical activity are also considered as a significant factor in the dramatic 

increase in obesity prevalence worldwide and particularly in Europe (Gallus et al., 2015). In 

1980, fewer than one in ten people were considered obese in OCED countries. Since then 

rates have more than doubled, in 2014, more than 1 in 3 (39%) adults worldwide aged 18 

years and older were overweight. (Organisation for Economic Co-operation and 

Development 2015). In Spain, levels of obesity are increasing at an especially alarming rate 

(Lopez et al., 2016).  Even more alarming is that individuals classified as having a normal 

weight but are not meeting the recommended levels of physical activity are at a significantly 

higher risk of developing cancer, heart disease, type II diabetes and suffering from premature 

death (Ekelund et al. 2015).  This is evidenced further by the fact that inactivity is rated as 

the fourth-leading risk factor for global mortality; whilst obesity is rated as fifth (Hallal, 

Andersen, et al. 2012). This indicates that whilst physical inactivity is an important 

contributor to the obesity epidemic, it should also be viewed as a separate public health 

challenge in itself; one which may require specific interventions.  

2.3 Factors and conditions that influence physical activity 

There are several reasons as to why physical inactivity levels are increasing, these include 

changes in food and dietary habits (Bauman et al. 2012), changes in sedentary activity 

behaviours  (Hallal, Andersen, et al. 2012) as well as social and physical environments (Ding 

et al. 2016). Other barriers to physical activity include advancing age, educational attainment 

(demographic and biological factors), attitudes towards physical activity, intentions to 

exercise, level of perceived health or fitness,  enjoyment of exercise, self-motivation  

(psychological factors) social support from family and peers (social and cultural factors), and 

the availability of infrastructures and facilities  (physical environment factors). Cost barriers 

such as budgetary constraints are another contributing factor on participation in physical 

activities (Salmon et al., 2003). For instance, poorer people tend to have less free time 

available in which to engage in physical activity, as well as less access to affordable leisure 

facilities.  Moreover, they may live in environments which are not as supportive of physical 
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activity as their counterparts in more affluent demographics (Thomas et al., 2018; Rogers et 

al., 2018). 

2.4 Prevalence and Impact of Physical Inactivity worldwide 

The WHO recommends that  adults aged 18–64 should do at least 150 minutes of moderately 

intense physical activity each week, or at least 75 minutes of vigorous activity throughout the 

week, or an equivalent combination of moderate and vigorous activity (World Health 

Organization, 2013). However, despite all of the well-established health benefits associated 

with physical activity, a large proportion of the world’s population remains physically 

inactive, i.e. do not achieve the WHO's present recommendation of 150 minutes of moderate 

to vigorous intensity per week in addition to usual activities.  

Globally, less than one third of adults (31·1%) are achieving these recommended physical 

activity levels. Worldwide, there are clear significant inequalities in levels of physical activity 

in relation to age, gender, ethnicity and disability, and corresponding inequalities in health.  

In most countries, Physical inactivity increases with age, with older adults being less active 

than younger adults (Riddoch et al., 2004). Physical inactivity levels also appear to be higher 

amongst women (33.9%) than in men (27.9%) of all ages (Hallal, Andersen, et al. 2012; Galper 

et al., 2006). People with a limiting long-standing illness and/or a disability are also at 

particular risk from inactivity (Department of Health, 2009). There are also large differences 

in activity levels between countries; between 5% and 72% of the population are inactive 

among the 105-122 countries which are part of WHO measures (Rebar et al. 2011; Kahlmeier 

et al. 2015). Frequency levels of inactivity vary greatly between regions, 27.5% of people are 

inactive in Africa, 43.3% in the United States, 43.2% in the eastern Mediterranean, 34.8% in 

Europe, 17.0% in Southeast Asia and finally 33.7% in the western Pacific (Hallal et al., 2012).   

2.4.1 Prevalence of Physical Inactivity in Spain 

Worldwide, Spain has one of the highest levels of physical inactivity, the WHO organisation 

estimates that in 2010, around 31% of the population aged 18 years and older in Spain were 

insufficiently inactive (WHO, 2010). Spanish women are less likely to meet the recommended 

levels of physical activity than men – 33.7% women and 27.2% of men did not meet the 

recommended levels of physical activity.  Physical inactivity is accountable for a substantially 

larger proportion of health risk cases reported in Spain than in other parts of Europe. In 

particular, physical inactivity is accountable for 14.9% of all breast cancer cases in Spain – 3.6 

percentage points higher than the EU average. Unfortunately, scientific studies determining 

PA patterns in Spain are scarce, particularly in the northern parts of Spain (Bauman et al., 
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2009; Romaguera et al., 2011; Neira et al., 2006), despite the positive impact of PA on public 

health (Roman et al., 2008). The Spanish National Health Survey (2011/2012) revealed that 

when considering both primary and leisure-time PA activities, 40.9% of adults (49.4% males, 

32.4% females) aged 15–69 years perform vigorous to moderate PA weekly. However, this 

study did not split the sample into different age groups, body mass index or by different 

regions in Spain moreover, they did not study the PA behaviours of senior people (> 69 ages). 

Therefore the study was not representative of the sample population of Spain. A more recent 

report by Kahlmeier et al (2015) which looked at a more representative population sample 

reported even higher rates, with around 67% of adults in Spain reported doing no vigorous 

activity during the week, significantly higher than the EU average of 54%. Another study by 

Mielgo et al, (2016) describes PA patterns of a nationally representative sample of the 

Spanish population aged 9–75 years and found that overall, males were more vigorously 

active than females independently.  

 

More research is required on PA levels in the North of Spain, studies examining physical 

activity patterns particularly in the Basque region are scarce (Mielgo-ayuso et al. 2016). A 

report by Economics and Business research (ISCA) which examined the social and economic 

consequences of physical inactivity in Europe, estimated that in 2012 physical inactivity was 

responsible for 13.4% of all deaths in Spain, approximately 54,000 people. These are lives 

which could have been saved if these individuals had adopted lifestyles involving the 

requisite levels of physical activity. Through its contribution to four major physical disorders, 

inactivity in Spain imposes annual direct healthcare costs of over €990 million. These physical 

disorders also have an impact on the economy through an additional €4.1 billion in indirect 

costs (referring to the estimated economic value of healthy lives lost to disease and 

premature mortality). Inactive lifestyles are also strongly linked to mental health disorders. 

In Spain, inactivity-related depressive and anxiety disorders result in the loss of around 

68,000 disability-adjusted life years (DALYs) per year in Spain, consistent with an economic 

cost of €1.5 billion. Combining these monetary estimates results in total annual economic 

costs of over €6.6 billion, equivalent to 6.9% of Spanish health spending, more than three 

times Spain’s entire foreign aid budget, or nearly four times as much as the estimated direct 

public healthcare costs on smoking-related diseases in Spain. This burden to Spanish society 

could be averted entirely if all inactive persons adopted simple lifestyle changes to 

incorporate more exercise in their daily or weekly routines. Even interventions to bring just 

one-fifth of currently inactive Spaniards up to the recommended levels of activity could yield 

benefits worth €1.3 billion per year.  
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2.5 Economic costs of physical inactivity  

Given that physical inactivity increases the risk for many of the most costly medical conditions 

such as non-communicable diseases (NCD), including coronary heart disease or type 2 

diabetes, it is not surprising that physical inactivity has significant economic and social 

consequences and is placing a huge financial burden on healthcare systems (Dallat et al. 

2013; Kohl et al., 2012).  A report by the centre for Economics and Business research (ISCA), 

reported that physical inactivity imposes economic costs of €80.4 billion per year in Europe 

alone, through four major non-communicable diseases (coronary heart disease, type II 

diabetes, colorectal and breast cancer).  This is equivalent to 6.2% of all European health 

spending; €5 billion more than the entire world spends on cancer drugs each year; or half the 

annual GDP of Ireland or Portugal (Ding et al. 2016).  Given that these figures only take into 

consideration the direct costs, the potential healthcare costs associated with physical 

inactivity could be considerably higher. The report also notes that these economic costs are 

likely to rise even higher and estimate that by 2030 the annual costs could be in excess of 

€125 billion. Finding an effective way to combat rising health care costs could be partially 

achieved through the improvement of physical activity levels across the population. 

Additionally, The cost of inactivity is around 1.4 times greater than the costs associated with 

air pollution and greenhouse gases from industries in Europe, which was estimated to be 

around €59 billion in 2012 (EEA 2014).  

2.6 Current physical activity campaigns and interventions  

In view of the rising levels of non-communicable diseases and the widespread implications 

of low physical inactivity uptake, there is increasing recognition by researchers and public 

health leaders that more effective intervention methods are required to address the issue of 

physical inactivity worldwide, particularly amongst specific sub-groups who show high rates 

of being sedentary. (Reis et al. 2016; WHO 2018; Lane 2016; Hallal, Bauman, et al. 2012b). 

Traditionally, interventions to increase physical activity and combat obesity have targeted 

individual behaviour change through education awareness programs and mass-media 

campaigns (Andersen et al., 2016; Thomas et al., 2018). 

 However, unlike the public health success of tobacco control in Europe (Bertollini et al., 

2016; Hu et al., 2016), physical activity rates have declined (Baker et al., 2015; Anderson et 

al., 2016; Thomas et al., 2018).  Many health campaigns have not been effective at targeting 

low socioeconomic status (SES) groups, which are more likely to be inactive or not reach 

recommended levels of health-enhancing physical activity participation (Margaret et al., 
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2018). Current campaigns, only appear to be effective at changing behaviour for already 

active individuals (Hughes et al., 2016). An example of this includes the BBC’S (United 

Kingdom) ‘Fighting Fit, Fighting Fat’ obesity reduction campaign, which only appeared to 

appeal to those who were ready to adopt more physical activity into lifestyle (Wardle et al., 

2001). Additionally, with regards to be BBC campaign it was not effective for particular 

subgroups such as men and people under 25, this would suggest different approaches 

therefore might be needed to maximize participation from groups most in need of a lifestyle 

change (Leavy et al. 2011). Other campaigns in the Netherlands (Brug et al., 2010) and 

elsewhere (Hughes et al., 2016; Lundgren and McMakin, 2018) have successfully increased 

population awareness, however there has been no reported improvements in health 

behaviour particularly in relation to PA. 

Additionally, several studies which examined the effects of using health promotion 

campaigns at national level, found that they appear to only stimulate short-term term (less 

than three months) behaviour changes in the population and the effects are not necessarily 

sustained over a longer time period (e.g. twelve months) (Brug et al., 2010; Lundgren and 

McMakin, 2018).  In a systematic review by Wardle et al. (2001), the authors examined 18 

mass media campaigns aimed at physical activity and delivered between 2003 and 2010 

found mixed findings on their overall effectiveness. The majority of the 18 campaigns 

assessed in this review were conducted in high-income countries, the United States (n = 8), 

Australia (n = 3), Canada (n = 3), Belgium (n = 1) and New Zealand (n = 1). Two were conducted 

in middle-income countries in South America (Columbia and Brazil). They noted that the 

majority of campaigns did not appear to produce significant improvements in physical 

activity and noted that significant gender differences with higher awareness reported in 

women than in men in 30% of the campaigns.  Furthermore, there is also strong evidence 

indicating that different subgroups respond differently to message campaigns. Wakefield et 

al. (2010) noted that behaviour change from mass media campaigns is usually observed in 

highly motivated individuals, therefore more evidence is required to encourage greater 

activity levels for different segments of the community.   

Governments around the world have begun to recognise that current policy intervention 

methods are not effective enough at promoting physical activity. Policies are either 

underdeveloped or require significant improvement in many countries (Nathan et al., 2018; 

Pate et al., 2016; Horodyska et al., 2015). Many only reached populations that were already 

active (Pate et al., 2016), and have not been scalable across varying cultural, geographic, 

social, and economic contexts. Additionally, widening health inequalities, largely attributable 
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to unhealthy lifestyles, indicate that behaviour change policies have been unsuccessful in 

persuading individuals to adopt healthier lifestyles (Nathan et al., 2018). More research is 

required to determine and evaluate which strategies are most effective in achieving 

sustained behaviour change and to evaluate which strategies have the have the potential of 

promoting health.  

2.7 The challenges in changing health behaviour  

Changing consumer’s health behaviour patterns is not a simple task. There are several things 

to consider, for instance the nature of the behavioural change, disease prevention and health 

promotion vary from simple behaviours that can be accomplished through a single action at 

a point in time. For instance, completing a health-risk assessment or getting immunized is a 

relatively simple, point in time behaviour. Whilst in contrast, complex behaviours require 

effort over a period of time and, often, sustained lifestyle modifications. Some examples of 

these include; smoking cessation, changing dietary or physical activity behaviours to lose 

weight.  The latter require significantly greater investments of time and effort than simply 

getting an immunization or filling in a health assessment form. Behaviour lifestyle changes 

such as these are also psychologically costlier since individuals must give up things that are 

pleasant.  

Sustained change is harder to achieve than one-time events.  The benefits of physical exercise 

are associated with better health in many aspects such as reducing obesity and heart-related 

illnesses. Many people want to exercise more, but fail to do so. Is it possible to construct 

incentives schemes that will convince people to exercise more?  Additionally, when making 

changes to behaviour lifestyles, people typically focus on the risks, costs or losses associated 

with adopting a new behaviour, such as financial costs (what will it cost me?), physical risks 

(is it safe/healthy?), social costs (what do others think?), ecological risks (is it environmentally 

friendly?), time costs (will it take longer?), functional risks (does it fit my routine?), and even 

psychological costs (how will I feel?), and tend to discount equivalent gains and benefits. 

When faced with deciding, people perceive the disutility of losing something as far greater 

than the utility of gaining something (i.e., they feel the pain of losses far more than the 

pleasure of gains).  Evidence tells us that individuals may, at times, make decisions that are 

not in their best long‐term interest and do not always behave rationally to maximize their 

well‐being (Kelly and Barker, 2016). It is perhaps unsurprising, then, that traditional 

educational programmes and mass-media campaigns – which strive to promote practical 

health guidelines and attitudes by simply disseminating information – often fail to produce 

https://www.sciencedirect.com/topics/medicine-and-dentistry/prophylaxis
https://www.sciencedirect.com/topics/medicine-and-dentistry/exercise
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the desired healthier behaviour change that is intended (Wakefield et al., 2010; Noar, 2006; 

Morley et al., 2016).   

Merely providing knowledge to message recipients will not always result in the adoption of 

these health behaviours (Sweeney and Moyer, 2015). Accordingly, effective physical activity 

messages should not only provide individuals with information, but also motivate them to 

become active and persuade them to consider that physical activity is appealing and 

achievable (Latimer et al. 2010).  With standard theory failing to satisfactorily explain why 

individuals do not make rational health choices, more promising explanations come from 

behavioural economists, who stress that decisions in the health domain are subject to a 

number of behavioural biases. One suggested method to address this issue is to use financial 

incentives to encourage behaviour change.  

2.8 Financial incentives and health-behaviour  

2.8.1 Effectiveness of financial incentives for behaviour change  

Financial incentives can be defined as monetary or non-monetary rewards (e.g. vouchers and 

prizes) offered to individuals to encourage them to behave in a desired manner. Other 

examples of financial incentives include cash payments, lotteries, free coupons or reduced-

price goods and services, gifts, free or reduced price medical services, and the opportunity 

to avoid disincentives. Financial incentives can be positive thus reinforcing desired change, 

or negative imposing penalties if change is not achieved.  A positive incentive rewards 

individuals directly for a desired behaviour or outcome, (i.e. increasing their level of physical 

activity). Whilst a negative incentive focuses on the failure of an individual to adopt a desired 

behaviour and disciplines the individual by either withdrawing the reward or punishing / 

fining them not achieving the desired behaviour, (i.e. not increasing their level of physical 

activity). The incentive itself may be directed at participation (such as enrolling in exercise 

classes, attending dietary counselling sessions), at behaviour change (maintaining an exercise 

regime, adhering to a healthier diet) or outcome (weight loss) (McAuley et al., 2009). 

Programmes using financial incentives can be seen as part of a broad approach termed 

libertarian paternalism—libertarian in that people are free to act as they choose, but 

paternalistic in that those who design the intervention are encouraging behaviours that make 

the actors better off, as defined by the actors themselves. Even when effective, the use of 

financial incentives will depend on its acceptability to general populations, healthcare 

professionals, and policy makers alike. We need to clarify the frameworks within which to 

https://www.sciencedirect.com/topics/medicine-and-dentistry/gamete-intrafallopian-transfer
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discuss and judge the acceptability of incentive schemes. Ultimately, if personal financial 

incentives prove to be effective and acceptable in only a few contexts, they may still offer an 

important means by which to improve population health.  

Recent developments in behavioural public policy (Thaler and Ganser, 2015) suggest that 

financial incentive programmes may be a suitable method for encouraging behaviour change 

(Barte and Wendel, 2017). By consistently and immediately rewarding behaviours that result 

in a healthier lifestyle change, financial incentives should in theory, encourage people to 

adopt these behaviours into their daily routine more consistently (Giles et al., 2016; Mantzari 

et al., 2015; Zhang et al., 2016).  Because of this assumption, internationally, new models of 

health care are being developed which rely on financial incentives to encourage individuals 

to become more responsible for their health (Giles et al., 2016; Zhang et al., 2016). These 

health models are based on economic and psychological assumptions about what drives 

human behaviour. From an economic perspective, an incentive is assumed to increase the 

financial benefit of adopting the desired lifestyle; people will take a particular action when 

the financial benefit outweighs the cost of the desired change. From a psychological 

perspective, when an individual exhibits very little desire to change their lifestyle, a financial 

incentive offers an expectation of a reward for adopting a healthier lifestyle, which might not 

be sought after (Jochelson 2007).   

In countries such as the United States (Boyd et al., 2016; Patel et al., 2016), Germany (Paloyo 

et al., 2015), India (Powell et al., 2015) and the United Kingdom (Berlin et al., 2018) financial 

incentives funded by employers, government officials, health care providers and health 

insurers have been used to encourage a wide range of different behavioural domains, such 

as smoking cessation, substance abuse (Jackson et al., 2015; Einav et al., 2019). In Germany, 

health insurers allow individuals to accumulate for healthy behaviour, such as participating 

in nutrition classes, fitness programs or tests of endurance, strength and coordination 

(Schmidt et al. 2018). Points are redeemable for rewards such as bicycle helmets, sports 

watches or Wii Fit consoles. Individuals can qualify for cash payments if they meet body mass 

index, blood pressure and cholesterol targets. The available evidence suggests that financial 

incentive interventions are more effective than usual care or no intervention for encouraging 

healthy behaviour change. 

 



28 
 

2.8.2 Controversies of using incentives  

Incentives may provide an extra motivation to adopt healthy lifestyles, help structure 

behaviour change efforts in ways more conducive to success. Health incentives have, 

however, provoked controversy, sometimes attracting accusations of ‘bribing people to be 

healthy,’ ‘rewarding bad behaviour,’ ‘wasting taxpayers’ money’ and creating a ‘free rider’ 

problem (Marzena et al.,2016). The use of explicit financial incentives to modify health-

related behaviour has also brought about an ethical discussion (Li et al., 2017). Another 

argument against financial incentives relates to the fact that financial incentives could 

potential worsen health disparities between those people who have the resources to become 

healthier and those who do not (Niederman et al., 2017; Schmidt, 2018).  Additionally, it 

might be assumed that those individuals from more deprived circumstances (e.g lower 

income) the use of financial incentives would be more effective. An individuals’ income can 

be an important factor when designing an incentive program and can influence health 

behaviour in a number of ways. For instance, whilst those on a relatively low income could 

benefit from a cash payment incentive, individuals on a higher income may not be influenced 

in the same manner.  Therefore, whilst a relatively small incentive might be effective in bring 

about a desired behaviour change in a low-income population, it may not be effective at 

changing behaviour and a high-income population. However, few studies have explored 

differential effect of incentives according to socioeconomic position (Roland et al., 2015).  

 

Opponents of financial incentives also argue that financial incentives used to promote health 

will ruin the future of society or make individuals who use them worse in the long run, as 

there is the risk that those who were already motivated actually reduce that behaviour once 

the incentive is removed (Li et al., 2017; Sen et al., 2016).  There is a particular worry that 

incentives may ‘crowd-out’, intrinsic motivation for good behaviour.  For instance, paying an 

individual to lose weight might make that person less motivated to lose weight once the 

incentive is removed (Promberger, 2013).  How financial incentives affect motivation has 

been extensively studied in the classroom and workplace environments (Sen et al., 2016). 

For instance, a meta-analysis of 128 experiments conducted under laboratory-like conditions 

found that intrinsic motivation, as assessed by persistence in a task when rewards are 

stopped, was undermined by the use of rewards (Marteau et al., 2009).However, in the PA 

and health domain, limited research has been conducted regarding the impact incentives 

have on intrinsic motivation to exercise.  Burns et al. (2012) conducted a systematic review 

on the use of financial incentives in the PA domain and found that incentives are most 

effective in the short-run period of delivery (e.g., 6 months or less), but evidence is lacking 
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on how effective incentives are over longer periods, particularly once the incentives are 

discontinued. Another area of concern relates to the fact that if social norms are changed 

such that people come to expect incentives in exchange for healthy behaviour. In time, this 

could be very costly if incentives become more and more relied upon as a means of 

encouraging healthy behaviour.  However, according to Charness and Gneezy (2009), when 

financial incentives are specifically targeted at inactive adults, the undermining intrinsic 

motivation may be lower, mainly as inactive adults have lower levels of intrinsic motivation 

to exercise. There is also evidence that incentives can ‘crowd-in’ behaviour and lead to 

positive, spillover effects. A study of rewards for walking 70,000 steps per week, showed that, 

physical activity actually increased after the incentive was removed - as a result, the authors 

believe, of habit formation (Finkelstein, 2016).   

Intrinsic motivation has been one of the most studied non-monetary incentives within 

behaviour economics (Frey and Jegen, 2001). Whilst there exists some evidence of its 

existence in the fields of education and employment (Lin, 2007).  In the field of PA little or no 

evidence currently exists (Lynagh et al., 2013).  Evaluating the long-run effects of incentives 

on PA behaviour change is a complicated issue, and because many of these incentive 

programs in PA are still quite recent, , it remains unclear whether financial incentives (or any 

form of extrinsic reward) will have any negative effects on society in this context (Vallerand, 

2007).  The current evidence on the effects of financial incentives in PA indicates moderate 

short-run positive effects on some subgroups of individuals, at least while the incentives are 

in place. The extent to which crowding out after incentives are moved should be a concern 

in the area of PA and still requires further and more systematic research (Finkelstein, 2016). 

2.9 The need for future research and knowledge gaps  

Given the global increase in obesity levels and decrease in levels of physical activity, there is 

a growing need for effective, scalable, and affordable behavioural and health promotion 

strategies.  Evaluating the long-run effects of incentives on PA is a complicated issue, and 

because many of these incentive programs in PA are still quite recent, there is a lack of data 

on the issue (Shin et al., 2017).  Behavioural studies which have examined the idea of using 

incentives to encourage behavioural change have produced some positive results in 

encouraging weight loss (Paloyo et al., 2015; Ross and Wing, 2016) and physical activity 

(Barte and Wendel, 2017; Patel et al., 2016) but further research is needed to justify 

widespread use.  Additionally, few studies have also conducted economic and cost-effective 

evaluations of incentive schemes for behaviour change, especially in relation to PA.   
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Regarding studies which have focused primarily on physical activity, tended to have relatively 

small sample sizes, consisting of mainly university students or employees (Harkins et al., 

2017; Finkelstein et al., 2008). Economic models can help quantify the costs and benefits of 

various incentive options to show where there is the greatest value in offering incentives to 

specific groups of individuals to achieve and sustain healthy behaviours and higher levels of 

physical activity. Studies have found evidence suggesting that incentives can be cost 

effective, (Harkins et al. 2017) and that even small incentives can influence physical activity 

behaviours, particularly among previously inactive participants (Giles et al., 2014). However, 

incentive designs varied considerably across the studies (Harkins et al., 2017; Giles et al., 

2014) making it difficult to directly compare the effects of different incentive designs across 

those studies.  Financial incentives need to be effective and cost-effective, but they also need 

to be acceptable to potential recipients and wider society if they are to become a frequently 

used mechanism for achieving healthy behaviour change. If financial incentives to improve 

physical activity levels are to be considered as an option in Europe and other high-income 

countries, then the cost-effectiveness analysis is integral to policy-making considerations. 

Another important question that should be addressed is determining who would pay for this 

reward system?  Insurance plans, employers, pharmaceutical companies, and the 

government all stand to benefit financially in the long-term from patients’ healthy behaviours 

and adherence to medication, so they should all contribute.   There are already increasing 

numbers of insurance plans paying physicians for performance, so some of that payment 

could be shifted toward decreasing costs for patients. 

2.10 Chapter 2 Summary  

In this chapter an overview was provided of the health and economic costs associated with 

rising levels of physical inactivity. Physical activity guidelines and intervention policies and 

current issues have been detailed.  From this information it is apparent that there is a need 

to develop more cost effective behaviour intervention strategies that will improve physical 

activity levels, reduce morbidity, premature mortality, obesity rates and associated illnesses.   

Finding ways to address the obesity epidemic and rising levels of physical inactivity, is an 

increasingly important problem for healthcare providers and policymakers. Whilst progress 

has been made in designing effective interventions for changing health-related behaviours, 

studies examining the impact of using behaviour interventions to encourage healthier 

lifestyle choices such as increased physical activity are scarce.  
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Policy makers need to adopt appropriate policies that contribute to the potential effects of 

physical inactivity both at the global and local levels.  Using financial incentives combined 

with other behaviour modification techniques such as framed messages are potentially 

promising interventions for increasing PA levels and should be considered by policy makers 

and health insurers. However, further research is needed to understand the optimal design 

of financial incentives that are likely to be most effective at encouraging individuals to change 

their physical activity behaviour and further testing is needed to be supported by well-

designed randomized trials in other regions, particularly in Europe where there has been 

limited scientific studies which have examined the use of Health promoting financial 

incentives at encouraging greater participation in physical activity incentives and levels  

(Mielgo-ayuso et al. 2016). Additionally, there is a lack of existing review-level evidence on 

the cost-effectiveness and acceptability of these interventions.   
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3 Chapter 3 - Background Theory and Methodology 

3.1 Introduction 

The aim of this chapter is to investigate the appropriate valuation techniques which can be 

applied in this study to investigate participation in physical activity. A brief overview of the 

three main non-market valuation techniques will be discussed. This chapter details the 

justification for the chosen valuation method, namely the Contingent Valuation Method 

(CVM). A detailed overview of the basic concepts and modelling strategies of CVM models 

will also be discussed.  Given the increasing number of CV studies in the health sector, the 

aim of this chapter is not to provide a comprehensive review of all contingent valuation 

studies. The aim is rather to focus on methodological issues that are relevant to this thesis. 

3.2 Main methods of monetary valuation in health  

Economists are increasingly interested in a range of approaches to the valuation of 

healthcare intervention programs. Value in healthcare can be defined as the unit of health 

outcome obtained per dollar spent (Marsh et al., 2014). The science of health economics 

consists of formal cost-effectiveness analyses in the form of cost-utility analysis (CUA), cost–

benefit analysis (CBA), and cost-minimization analysis (CMA) (Gray et al., 2011). Cost-

minimization analysis is an evaluation method assessing the treatment of illnesses and the 

effective use of resources whilst minimising invasive treatment interventions in achieving the 

same health outcome for health care receivers (Paré et al., 2006).  Cost-utility analysis (CUA) 

is the most commonly recognized form of health economic analysis, and these types of 

studies rely on dollar per quality adjusted life year (QALY) as the primary unit of analysis. In 

cost-utility analysis, the cost of the intervention is compared with the expected utility gain 

(measured in QALY). CBA differs from cost-utility analysis in that the expected utility gain is 

expressed in monetary terms, and thus both the numerator and denominator are in 

monetary units. CBA has more recently started to gain momentum in valuing public health 

interventions (Weinstein et al., 1977). It is also used to evaluate changes or improvements 

for a good or service not traded in open markets with the aim of attributing monetary 

valuations to the good or service in question.  

To define the expected monetary utility gain (or loss), willingness to pay (WTP) for an 

intervention or willingness to accept (WTA), or minimum compensation to participate in an 

intervention values are typically obtained based on the consumer healthcare preferences 

(Nwachukwu et al., 2018). However, measuring and expressing in monetary terms the costs 

and benefits of a health care program can be a difficult task.  There are several major 
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approaches to assign monetary values to health, these include; the Human Capital approach 

and the second approach commonly referred to as the willingness-to-pay-approach includes 

stated and revealed preference methods. 

3.2.1 Human Capital approach 

The Human Capital approach was first developed in the 1960s, and it measures the value of 

a person’s life or indirect cost of a disease by an individual’s contribution to gross domestic 

product measured by wage rates (Rice et al., 1967). Previously this method was used in cost-

of illness studies (Johannesson & Jönsson, 1991).  Whilst this approach is relatively easy and 

practical to measure, it is inconsistent with the principles of welfare economics, in that it 

ignores other benefits of health and assumes that the only goal is to increase national 

production, it also does not examine non-wage earners or the preferences of individuals 

(O’Brien, 1996). Therefore, it was excluded from this study. The lack of validity of the human-

capital approach leads us to examine non-market valuation methods.  Non-market valuation 

is a series of techniques that economists use to assess the economic value of market and 

non-market goods based on the preferences of individuals (Haab and Kenneth, 2002).  

Through analysis of individuals ‘preferences towards different levels of provision of a non-

market good, a demand curve can be derived and the total economic value that society places 

on that good can be estimated. Preference data can be collected either through revealed 

preference (RP) techniques, such as the Travel Cost Method (TCM) and the Hedonic Pricing 

Method (HPM), or stated preference (SP) techniques, such as the Contingent Valuation 

Method (CVM) and Choice Experiments (CE). 

3.2.2 Revealed preference techniques 

The revealed preference technique is based on analysing respondents’ actual behaviour in 

the marketplace and aims to deduce people’s willingness to pay or willingness to accept from 

observed evidence of how they behave in the face of real choices.  There are four primary 

revealed preference approaches available to measure the economic benefit that an 

individual receives from an economic good (Boyle, 2003). The three most common revealed 

preference approaches include: the Travel Cost Method (TCM), the Hedonic Price method 

and lastly the Random Utility Model (RUM).  The main advantage of the revealed preference 

methodology is that it is based on real market behaviour and therefore based on what people 

actually do rather than what they say they will do (Carson et al., 1996).    

Focusing briefly on each individual method, the Travel cost method (TCM) is traditionally 

used in environmental economics to calculate the value of something that cannot be 
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obtained through market prices (i.e. national parks, beaches, ecosystems). The method 

estimates the demand for a good by measuring the travel costs incurred to 'visit' that good. 

Examples of the TCM being used in healthcare include estimates of value associated with 

travelling to and from medical treatment centres (Clarke, 2002).  

Hedonic models are commonly used in real estate appraisal, real estate economics, 

and consumer price index (CPI) calculations. In environmental economics, they are used to 

determine the values that should be placed on environmental amenities through the 

assessment of housing prices. For instance, hedonic models examine the premium that a 

person is willing to pay to purchase a property either closer to an environmental amenity 

(e.g. a lake) or further away from an environmental dis-amenity (e.g. a nuclear power plant).  

 The main disadvantage of using the revealed preference method is that it relies on an actual 

market being available for what is valued.  In the healthcare sector, it might be the case that 

the goods or services being valued may not presently be offered and, therefore, revealed 

preference methods can only be used for auditing current policy, rather than informing new 

policy or proposed changes to the service (Ryan et al., 2007; Lee et al., 2010).   

Given that the aim of this study is to investigate respondent’s willingness to accept incentive 

payments to increase their levels of walking, whereby a market currently does not exist. 

Therefore, in this study, using the revealed preference approach is not feasible. An 

alternative to measuring the costs and consequences of a programme or a product change is 

to use a stated preference method. 

3.2.3 Stated preference Techniques  

In contrast to revealed preferences, the stated valuation approach (SP) is based on 

constructed or hypothetical markets, i.e. they ask people what economic value they would 

attach to those goods and services (Brown, 2003). The reaction of the respondent is not 

based on actual behaviour but just a statement of the preference (Bateman et al., 2002).  

Unlike the revealed preference methods, the stated preference method in general is 

considered a more flexible valuation method (Carson and Mitchell, 2003).  The SP approach 

can be tailored and applied in almost any valuation context, even when no market exists, and 

has been used to place an economic value on a range of services, including environmental 

(Boman and Doctorman, 2017; Whittington et al., 2017), transport (Bateman et al., 2002) 

and more recently to value health care programs (Alberini et al., 2006; Markandya et al., 

2008; Longo et al., 2015). Stated preference surveys are the only way to estimate total 

economic value, which includes use and non-use values (Mitchell and Carson, 1989; Alberini 

https://en.wikipedia.org/wiki/Real_estate_appraisal
https://en.wikipedia.org/wiki/Real_estate_economics
https://en.wikipedia.org/wiki/Consumer_price_index
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et al., 2003; Champ et al., 2002). Furthermore, unlike revealed preference techniques, stated 

preferences allows large quantities of data to be collected at a moderate cost, whereas 

collecting RP data requires a lot of time and cost (Bateman et al. 2006).   There are two major 

classifications of elicitation techniques within the stated preference methodology, these 

include the discrete choice experiment method (DCE) and the contingent valuation method 

(CV).   

3.2.4 Discrete choice experiment method 

The first method, the discrete choice experiment method (DCE), involves the respondent 

choosing the preferred option from a sequence of scenarios in which key features describe 

the good, otherwise known as attribute levels, and are varied across scenarios (Train, 2009). 

Individuals make their choice of their preferred scenario along with their preferred attribute 

levels and as such, they make trade-offs between the levels of the attributes in the different 

alternatives presented in a choice set. It is assumed that individuals will consider all 

information provided and then select the alternative with the highest utility. Responses to 

these alternatives allow analysts to determine the probability of an alternative being chosen 

as a function of the attributes and the socio-economic characteristics of the respondents 

(Ryan et al., 2007).  Whilst the discrete choice method (DCM) is being increasingly used in 

health economics (De Bekker et al., 2012), there are some noted criticisms associated with 

the methodology. The main one being that DCEs are cognitively demanding of respondents 

as they are often presented with large amounts of information which can lead to both 

learning and fatigue effects which in turn might affect the quality of the information elicited 

(Ryan et al., 2009; Breidert et al. 2006). As the survey was rather lengthy it was determined 

that the DCEs would not be appropriate. Additionally, the attribute levels associated with 

walking were unknown and it was difficult to give a potential description of attribute levels 

of any of the intervention programmes. For instance, it is unknown exactly how much 

compensation is required for a person to walk 1km.  

3.2.5 Randomized Controlled Trials 

A randomised controlled trial (RCT) is a type of study commonly used in testing the efficacy 

or effectiveness of therapies or interventions. Randomised controlled trials (RCTs) are 

commonly conducted by randomly distributing people into treatment and control groups to 

test if a treatment may be effective. The RCT methodology has been developed and 

progressed in clinical research. Its diffusion into the social sciences and, in particular, 

economics is only recent, and mainly in the fields of labor and development economics. In 

the PA domain, several randomised controlled trials (RCTs) have shown that offering financial 

https://link.springer.com/article/10.1007/s10668-018-0145-8#CR5
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rewards for reaching activity goals can be an effective strategy for encouraging greater levels 

of activity (Finkelstein et al. 2008; Volpp 2009; John et al. 2011; Patel et al. 2016; Harkins et 

al. 2017).  For instance, Patel et al. (2016) used a RCT to examine how framing financial 

incentives would increase PA levels among overweight and obese employees from 

Pennsylvania. Respondents were offered a fixed reward amount of $1.40 per day over a 13-

week period, each time they reached a step goal of 7,000 steps. The authors found that 

walking levels doubled when an incentive was offered.  Harkins et al. (2017), used a RCT to 

test the effectiveness of using financial and social incentives to increase older adults’ walking 

in Philadelphia. Respondents were provided a fixed incentive amount of $20 each week 

(about $2.85 per day) if respondents met their walking goal. The results of the study showed 

that personal financial incentives are effective at promoting increased walking among adults. 

Yancy et al. (2018), conducted a RCT in which 191 participants over the age of 30 were 

randomised into three groups, a control group, and two incentive groups. The control group 

received a daily self-weighing along with text messaging feedback. Whilst the first incentive 

group were offered US$2.80 for 7 days a week over a period of 12 weeks each day they met 

their weight goal, the second incentive group were offered an 18% chance to win US$10 each 

day and a 1% chance to win US$100 over a 12-week period.  The authors found that 

participants in both incentive groups lost significantly more weight than those in the control 

group.  Whilst the results of these studies shed some light on the efficacy of financial 

incentives, it is worth noticing that they entailed small samples of participants and, being 

RCTs, they did not vary the level of the incentives.  Hence, it is not possible to identify a 

distribution for the WTA and to estimate the optimal level of the incentives. 

3.3 Suitability of a stated preference study versus RCT 

RCT are thought of as providing the most rigorous evidence of a treatment’s effectiveness 

without strong assumptions, biases and limitations (Philips, 2019), however several issues 

with the methodology exist.  RCTs are not suitable for the evaluation of all treatments and 

interventions, in particular those that have rare outcomes or effects that take a very long 

time to develop such as being in good physical or mental health (Harkins et al., 2017).  

Another constraint facing RCTs is that it requires a sufficient number of participants to be 

adequately powered. This is necessary for the trial to answer the particular research 

question. Additionally, participants in a controlled trial are typically not representative of the 

larger population of interest. The significant difficulties in recruiting sufficient and 

representative numbers of participants in RCTs have been well established. For instance, a 

review of all 151 RCTs funded by the Health Technology Assessment Programme of the UK 
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National Institute for Health Research between 2004 and 2016 showed that only 40% of RCTs 

were able to recruit 100% of their original target, 63% were able to recruit 80% of their 

original target and around one third of RCTs extended their recruitment period to increase 

recruitment (Walters, et al., 2017). This would indicate that if trails are unable to select 

correct sample sizes, the robustness of the results would be called into question as well as 

the issue of sample selection bias.  Additionally, for RCTs, the establishment of the baseline 

situation and the preparation of the experimental set-up is often a costly and time-

consuming precondition for effective experimentation, especially since it may require 

specific authorization by Member States or by European authorities. Many authors have also 

questioned fairness and morality of RCTs (Baele et al., 2013). Recent reviews on RCTs 

(McMillan, et al., 2013) have found evidence of sample selection bias in RCTs studies, with 

vital information such as the diversity or location of the sample, often not being collected.  

 

To increase reliability in estimated results researchers ideally need large samples, across a 

broad range of different groups with different background traits that estimate large effects 

across different studies, this is not always possible to achieve with a RCT. To overcome the 

restrictions imposed by RCTs, stated preference (SP) methods, such as Contingent Valuation 

(CV) or discrete choice experiment (DCE) may be more appropriate (Nichol et al., 2010), as 

these types of studies can be used to produce estimates for the distribution of peoples’ WTA 

for behaviour change (Giles et al. 2014; Farooqui et al. 2014).  For instance, Farooqui et al. 

(2014) use a discrete choice experiment to assess the effects of financial incentives on 

motivating PA through improved uptake of walking programs among older adults living in 

Singapore. The hypothetical incentive level offered ranged from SGD150 to SGD450 

(1SGD=1.25USD) over a 6-month period (approximately SGD0.83, SGD2.50 per day).  The 

authors found that even modest incentives of SDG0.83/day would increase the programme 

uptake, in the form of 45 minutes walking, by 8.5%, and with the highest incentive of 

SDG2.5/day, participation rate would increase to 13%. With the highest level of incentives, 

55% of inactive people would join the PA programme, compared to 69% of active 

respondents. Ozdemir et al. (2017) use DCE to understand the monetary value that a sample 

of full-time employees in Singapore attaches for increasing their levels of moderate-vigorous 

intensity PA. Their DCE employs both an enrolment fee and a reward for completing the PA 

guidelines, with the WTA for PA being dependent on the WTP for enrolling the scheme. 
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Another advantage to using a SP preference study as opposed to a RCT is that stated 

preference studies are used extensively to understand preference structures across a broad 

range of literatures, in particular to forecast behavioural responses to product or policy 

changes or to provide estimates of how respondents value both market and non-market 

attributes of products or services. The widespread adoption of stated choice methods in 

fields such as marketing, health, environment and transport are due to the advantages this 

approach offers with respect to reliable estimates of the relative importance of choice 

attributes, the ability to incorporate attributes that do not currently exist in the market, the 

ability to minimize confounding between estimates of effects and creation of designs that 

enable the efficient recovery of such effects (Beck et al., 2016).   

Additionally, in comparison to RCTs, stated preference studies are a more cost effective 

method to collect data in terms of time and money. Collection of qualitative data from 

stakeholders in a case study, or experimental data collected in a discrete choice, lab, or field 

experiment, is usually faster since it involves small sample sizes. SP studies are increasing 

being completed online allowing researchers to reach out to a more global audience and 

enabling larger more representative sample sizes to be collected, compared to RCTs trials, 

where respondents are sometimes required to attend in person to complete the study (Beck 

et al., 2016). 

In this study, the SP method was employed for several reasons, firstly other non-market 

valuation methods were not deemed suitable and would be unsuitable or fail to capture 

potentially important components of value. Secondly, for many health care policy planners, 

SP is very flexible and adaptable to many valuation tasks that alternative healthcare 

evaluation techniques cannot handle and can be used to estimate the economic value of 

almost anything.  Thirdly, the results from a SP study are relatively easily to interpret and to 

use for health policy purposes. Valuation of health care outcomes in monetary terms has 

long been proposed as a suitable valuation measure for economic analyses. It has the 

intuitive appeal that it can immediately be compared with costs.  Finally, the SP method is 

particularly appropriate when valuing health care because of its ability to include both use 

and non-use health value outcomes,  (Martín-Fernández et al., 2013).  Moreover, numerous 

studies in the healthcare sector have applied the SP because the provision of healthcare 

goods or services are often considered a public property (Anderson et al., 2012).   
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3.4 Contingent Valuation Method  

The Contingent Valuation Method (CV) is a survey-based valuation method that is used to 

place a monetary value on public and environmental goods and services which are not 

routinely bought and sold in the marketplace (Mitchell and Carson, 2013). This could include, 

the provision of a healthcare service or ecosystem service. Individual respondents are 

presented with hypothetical scenarios and asked how much they would be willing to pay (or 

accept in compensation) for the good or service in question. For a given level of income, a 

higher willingness to pay value indicates that individuals would derive greater benefit from 

the programme under consideration. Despite some early controversy on the hypothetical 

nature of the approach, a NOAA Blue Ribbon Panel co-chaired by two Nobel Laureates in 

economics endorsed CVM and concluded that it provided reliable information for capturing 

non-market, non-use values (Arrow et al., 1993). Stated preference surveys are the only way 

to estimate total economic value, which includes use and non-use values. Thousands of CVM 

studies have been done in over 130 countries and, the method is well established and has 

been widely used to estimate the impacts of proposed policy changes (Carson et al., 2011).   

A typical contingent valuation survey normally consists of four stages (Portney, 1994; 

Mitchell and Carson, 1989), which include the following; (a) attitudinal and experience 

questions; (b) a description of the hypothetical market to be valued; (c) the value elicitation 

mechanism; and (d) questions capturing the socioeconomic characteristics of the sample that 

could potentially influence the value placed by individuals (Portney, 1994; Mitchell and 

Carson, 1989). The hypothetical market model is the most crucial component of a CV 

experiment because respondents must make their valuation statements (WTP or WTA) 

contingent on the rules and changes outlined in the scenario (Bateman et al., 2002).  

The decision process normally uses either a referendum format (yes/no) or open-ended 

format (respondents can state any amount). Values elicited are then regarded as a value 

indicator and measure of the demand for the good or service (Yang, Gannon, & Weightman, 

2018). The good should be precisely defined and the questionnaire should provide the 

appropriate incentives for truthful revelation of consumer preferences (Bateman and Willis, 

1999).  A detailed discussion of the design of the contingent valuation method used in this 

study will be discussed in the subsequent chapter. 

Historically, the CVM dates back to 1963, when it was published for the first time by Davis 

(1963) in the study of hunters and tourists.  However, the method was catapulted into the 

limelight in 1989, when the Exxon oil spill occurred in Alaska, the State of Alaska sued the 

https://www.sciencedirect.com/science/article/pii/S0301421517305669#bib1
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company for the loss of passive-use values, which ignited a debate amongst economists 

about the adequacy of CV methods to value public goods.  As a result, in 1993 the National 

Oceanic and Atmospheric Administration (NOAA) was set up and chaired by two Nobel 

laureates in economics Kenneth Arrow and Robert Solow to review the CVM. The NOAA panel 

concluded that CV methods can generate useful information (Arrow et al., 1993) and 

published a set of best–practice general guidelines on the design and implementation of 

contingent valuation studies.  

Since the publication of these guidelines, the CVM has grown in importance and has been 

utilised to measure various environmental goods, such as national parks, energy 

conservation initiatives, natural resources, and environmental disasters (Arrow et al., 1993; 

Carson et al., 2001).  Today, the CV method is routinely referred to whenever economic issues 

of the environment are brought up for discussion (Carson, 2011).    

3.4.1 Overview of CV literature in the healthcare sector  

The CV method is increasingly used in health economics and particularly cost-benefit 

analyses, following its adoption from the fields of environmental and transport economics 

(Bilinski et al., 2017; King et al., 2005).  In health economics, contingent valuation questions 

are used to elicit an individual’s monetary valuations of health programmes or health states.  

Questions can be framed to ask individuals how much they would pay to obtain positive 

changes in health status or avoid negative changes in health status (’willingness to pay’; WTP) 

or how much they would need to be paid to compensate for a decrease in health status or 

for foregoing an improvement in health status (‘willingness to accept’; WTA).   

The method was initially applied to value health programs such as ambulance services, aimed 

at lowering mortality rates as a consequence of suffering from a heart attack (Acton, 1973). 

Since then, it has been used in numerous health intervention programs. Examples of these 

life interventions include, health insurance costs, health prevention programs (Fu et al., 2011; 

Louviere et al., 2009) and screening programs (Van den Bruel et al., 2015; Frew et al., 2001; 

Rahmani et al., 2018). Table 1 illustrates some examples of conducted CV studies in the 

healthcare sector (WTP or WTA implies a fixed one-time fee unless stated).  

 

 

 

https://www.sciencedirect.com/science/article/pii/S1570677X08000257#bib3
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Table 1: WTP and WTA studies in healthcare  

Authors  Type of health amenity  Average WTP (WTA 

figures in brackets)  

(Busch et al., 2004) Smoking cessation program  $80 / week  

(Lang, 2010) Lung cancer treatment   £118.03  

(Adams, Chou, & Pu, 2015) Health insurance program  $28.83 / month  

(Saha, Gerdtham, Siddiqui, & 

Bennet, 2018) 

Diabetes intervention  $8.52 / month  

(Basu, 2013) Alzheimer’s disease prevention 

program  

$155 /  month  

(Fu et al., 2011) Obesity prevention program  $362 / over 3 months 

(Liu, Tsou, & Hammitt, 2009) Weight-control treatment  $10 / month  

(W. Wang, Jin, He, Gong, & Tian, 

2018) 

Health risk reductions of pesticide 

use  

$65.38 / year  

(Yang et al., 2018) Detecting Foot Ulceration in people 

with Diabetes  

£76.90  

(Choi et al., 2012) Hospice care  $35 / month  

(Lin, Saret, Neumann, Sandberg, 

& Cohen, 2016) 

Treatment of Multiple Sclerosis  $410 / month  

(Chiwaula et al., 2016) Informal care  $13 (WTA - $30) / month 

(Ryan, Yi, Avenell, Douglas, 

Aucott, et al., 2015) 

Improving primary care in health 

services  

$10 per month (WTA - 

$20) 

(Khanna et al., 2008) Cure patients with chronic gout  $25 / month  

(Martín-Fernndez et al., 2008) Improved family physician services  £1.55 (WTA - £3.30) / 

week  
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In this research, the aim of this study is to examine what factors would influence WTA for 

participation in a health intervention program that offers financial incentives to respondents 

to increase their levels of walking. This research will elicit the value in monetary benefits of 

such a scheme that aims to improve physical activity levels. WTA estimates are elicited using 

respondents choice decisions for improvements in health and physical activity and reveals 

informative data on use and non-use values.  

3.4.2 Suitability of WTA method  

Whilst there exists a number of CV studies in the healthcare sector, relevant literature on CV 

WTA studies related to physical inactivity and obesity treatment interventions remain 

limited. A small number of CV studies have been used to generate WTP values for physical 

activity. For instance, Rome et al. (2010) used CVM to ascertain individuals WTP for health 

improvements of physical activity on prescription. The study found that body mass index, 

having a higher educational level and income were strongly influential in WTP for physical 

activity intervention programs. Cawley (2008) used CVM to determine WTP estimates for 

alternative options in weight control treatments. Similarly, the study found that income, 

individuals weight perception, body mass index, and health knowledge and perceived health 

opinion were some of the variables that influenced WTP for weight control management 

options. The study also noted that younger individuals, particularly women demonstrated 

higher WTP and that an individual’s educational attainment was not a significant factor in 

determining their WTP values. Another study by Fu et al. (2011) estimated consumers’ 

willingness to pay and investigate factors that affect participation in therapy to reduce weight 

or prevent obesity. Gender, education, income and health condition variables are found to 

be important and significant determinants of the decision to participate in the therapy. 

Obese females with high education, high income and who have tried to control their weight 

previously are the most likely to be willing to pay the greatest amount for weight-reduction 

therapy. The results from these studies indicate that CV is a feasible method for eliciting 

values for physical activity intervention treatments. However, there are several issues with 

the studies used to date, firstly; all studies to date have primarily focused on the WTP format, 

to the best of our knowledge none of the CV studies related to physical activity or obesity 

have focused on the WTA format. As a result, little is known about predictors for WTA for 

health interventions that aim to encourage higher levels of physical activity.   Secondly, the 

studies have focused on select groups of individuals such as students, employees or a certain 

subgroup of individuals. No study has used a representative population sample.  
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As the number of stated preference studies has increased dramatically over the years, SP 

researchers have encountered an increasing number of policy problems for which a 

willingness-to-accept compensation question would seem to be the most sensible and 

appropriate approach to structure the respondent’s valuation choice task. For instance, in 

situations where respondents are adversely affected by a change and have some form of 

rights to their original position, asking a WTA question would be the most suitable and 

natural way in which to structure the respondents’ choice task (Whittington et al., 2017).  A 

common characterization is that if an individual has property or ownership rights for a 

particular good or service, losses of those rights would be best measured by a WTA question; 

if they do not own or have entitlement to a good or service, they would be placed in a 

willingness-to-pay context (Freeman et al. 2014). 

Freeman et al. (2014) provide an example of this property rights approach by showing that if 

a company was given the “right to pollute” and a reduction in pollution was being considered, 

then the company would be asked a WTA question (for pollution reduction), whilst the public, 

who are adversely affected by the pollution, would be asked a WTP question. Similar, asking 

respondents to change their current or practices then the only appropriate question to ask 

is a WTA compensation question, i.e. if the public was asked to contribute towards the 

development of an ecosystem service (Whittington et al., 2017).   Mitchell & Carson (1989) 

also provide a description of the relationship between property rights and WTA (or WTP) and 

differentiate between private goods and public goods. SP practitioners therefore need a good 

understanding of the relevant rights and a carefully considered strategy regarding when and 

how to ask WTA questions to frame valuation choice tasks. Given that in this study, 

respondents were being asked WTA compensation for giving up their time to walk more, 

walking is a free activity, accessible to all and that participation in the scheme has not only 

individual benefits but also wider benefits to society (decreased pollution as more people are 

walking, decreased health costs to governments if more people are healthier) asking a WTA 

question seems appropriate.  Additionally, the limited amount of research that has been 

conducted using this method warrants further investigation.  

In 1993 the US National Oceanic and Atmospheric Administration (NOAA) panel’s 

recommended that the WTA elicitation format should not be used and instead researchers 

should focus on the WTP format. However the NOAA panel did not provide adequate 

justification for this approach, they simply argued that the WTP format was preferred as it 

was the “conservative choice;” i.e., the WTP format gave a lower estimate of the economic 

value for a welfare gain or loss. The panel did not provide an explanation as to why one would 
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necessarily want a lower estimate of the economic value of a good or service. An argument 

could be made that a conservative value is too low and does not accurately reflect individuals’ 

preferences.   

Another argument against using the WTA format, relates to the discrepancy between WTP 

and WTA values. In standard economic theory, willingness to pay (WTP) and willingness to 

accept (WTA) measures of an individual‘s value should be the same and therefore generally 

yield equivalent values (Brown et al., 1999).  However, to date, dozens of studies, meta-

analyses and systematic reviews articles have reported that the two methods lead to 

different results, on average the values obtained by WTA are consistently higher than those 

expressed by WTP when valuing the same good (Horowitz and McConnell, 2002; Sayman and 

Onculer, 2005) irrespective of the method used to evaluate them (Grutters et al., 2008). 

Initially, researchers’ most common reaction to the WTP–WTA discrepancy was to dismiss 

the answers to WTA questions as unreliable and inaccurate.  More recently, thanks to 

findings of psychologists and behavioural economists, the interpretation of the WTA–WTP 

discrepancy has changed (Kim et al., 2015). Whilst the issues associated with asking WTA 

questions still remain, findings of Kahneman & Tversky (1979) that people value gains and 

losses differently has gained prominence as one of the most compelling explanations for the 

WTA– WTP disparity (Kim et al. 2015). Specifically, people dislike (suffer from) losses more 

than they value corresponding gains. When policy interventions impose losses on people, 

they value these losses more than an expected utility function would suggest. If such 

respondents are then asked about how much compensation they would accept to agree to 

this loss, one would expect that their responses could be surprising large. Similarly, if a 

welfare gain is perceived as a reduction in loss, the economic value of the gain may be 

surprisingly large (Whittington et al., 2017).  Another suggested reason as to why a large gap 

exists between WTA-WTP is due to the result of weak experimental design features such as 

using hypothetical payments, elicitation techniques that are not incentive compatible, and a 

general misperception by participants about how the valuation process actually works 

(Horowitz & McConnell, 2002). Therefore, an argument can be made that experiments 

designed to be more realistic “such as offering with real money, will result in lower and more 

reasonable ratios” (Horowitz & McConnell, 2002, p. 426). Whilst an argument can be made 

that introducing real monetary transactions into an experiment can make the contingent 

valuation scenario seem more realistic to participants, and therefore increase the amount of 

thought that respondents put into making their valuation statements, resulting in a more 

accurate representation of the true value they place on the good (Carson, 1989).  There also 
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exists a large amount of research to contradict this theory (Horowitz & McConnell, 2002). 

Additionally, clearly explaining the elicitation procedure and allowing respondents to remain 

anonymous should also reduce the WTA-WTP disparity (Plott & Zeiler, 2005).  

Evidence also suggests that in many health environmental valuations it would be 

theoretically – and arguably ethically – more appropriate to elicit WTA compensation 

measures than Willingness-to-Pay (WTP) to avoid measures. For instance, in relation to 

natural resource damage assessments, on-going environmental pollution or chronic health 

effects (see Kahneman and Knetsch 1990 for further consideration of this issue). 

Despite the general consensus on the explanation for the difference between individuals’ 

valuation of gains and losses, most stated preference researchers are still reluctant to pose 

WTA questions to respondents especially in relation to health care (Whittington et al., 2017).  

In this study, it was felt that the WTA measurement would be the more appropriate for 

several reasons.  Firstly, as we our asking respondents to change their current or practices 

asking a WTA compensation question seems like the most sensible solution. Secondly, it has 

been argued that WTP is the most appropriate method to use when measuring a welfare gain 

and WTA should be used when measuring a welfare loss (Martín et al., 2017). Given that 

walking is a free activity, and there are a number of benefits associated from walking both 

from a health perspective and also an environmental perspective, for instance, if more 

people walk instead of taking the car, this could result in a reduction in greenhouse gas 

emissions, reduction in air pollution and a higher quality of life to society as a whole. Taking 

into consideration these property rights, it could be argued that by not participating in the 

program there could be an environmental loss to society (increased air pollution from cars, 

instead of walking), it should therefore be evaluated using a WTA format. For instance, as 

noted by Brown and Gregory (1999), the use of WTP for environmental losses is, in fact, 

incorrect because it may well underestimate the environmental costs of a project, especially 

when the good to be valued is unique and not substitutable or when it is an important 

component of the respondent’s endowment.  

Thirdly, from a practical economic point of view, using only willingness to pay estimates could 

severely understate the value of the program (Martín et al., 2017). This could help explain 

why more recent studies in the healthcare sector have begun to use the WTA format (Chilton 

et al., 2012; Horowitz and Mc Connell, 2002). 
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3.5 Biases associated with Contingent Valuation  

The use of the willingness to pay (accept) technique is frequently advocated in health 

economic evaluation, mainly because the method imposes so few restrictions on what can 

be included in the evaluative space (Bayoumi, 2004).  However, the CV method remains 

controversial due to the existence of a number of associated biases, inconsistencies and 

anomalies with the method, despite improvements in measurement and study design 

(Mitchell and Carson, 1989).  

3.5.1 Taboo trade-off  

Guidelines on how best to design a CV study had reduced some of these CV anomalies, 

however, there remain issues with this method, firstly, individuals find it cognitively difficult 

to assign a monetary value to a good that they are not familiar with and have little or no 

experience  of  purchasing. Secondly, some types of trade-off are regarded as ‘taboo’ and will 

be resisted. An example of this ‘taboo trade-off’ is assigning a monetary value to health or 

well-being, especially if it is to the health and well-being of others.  The idea of taboo trade-

offs emerges from recognition that the basis for choosing one option over another is not 

simply consequential, as it is frequently regarded in economics. The choices and decisions an 

individual makes indicate the type of person they are, or the type of person they wish others 

to perceive them as. If an individual is asked to make a trade-off for, something that an 

individual considers a moral or social issue, then it will be considered as taboo (Fiske and 

Tetlock, 1997).    

 

Ever since the notion of taboo trade-off aversion was systematically explored by moral 

psychologists (Caspar et al., 2017), it has received a great deal of attention throughout 

the behavioural sciences.  Taboo trade-offs have been used to explain some of the 

discrepancies between willingness to pay and willingness to accept values (McGraw and 

Telock, 2005).   Little work has been done to examine the impact of taboo trade-offs in the 

valuation of health interventions (Shiell et al., 2009). Furthermore, in much of the work that 

has been carried out thus far it is not the characteristics of the good per se that invoke the 

taboo, but the description of the context in which the good being valued was originally 

acquired. In a study by McGraw and Telock (2005), the authors confronted participants to a 

fictional situation where someone (‘John’) was selling a ballpoint pen, which he had received 

in the context of a particular relationship. Participants in the exercise were told one of four 

stories about the origins of the pen (e.g., it was purchased, it was a gift, or it was a reward 

for contributions in class). Depending on how this relationship was framed, participants 

https://www.sciencedirect.com/topics/social-sciences/behavioural-sciences
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reported lower or higher levels of ‘distress’ when confronted with John's intention of selling 

of the pen; highest distress levels were reported for the frame that emphasized that John 

had received the pen as a token of gratitude for having helped a fellow graduate student. 

This frame also led to a relatively high percentage of respondents who refused to state what 

would be an appropriate buying price for the pen.  In another study, Zaal et al. (2014), in the 

context of public opposition against the siting of hazardous facilities. The authors find that 

participants react very negatively when offered monetary compensation for accepting the 

safety risks associated with a hazardous facility being sited in their neighbourhood (implying 

a taboo trade-off between money and safety). However, when the offer is reframed into a 

tragic trade-off between two forms of safety (in this case, by highlighting that the 

compensation could be used by the community to improve local traffic safety), this led to 

much higher levels of acceptance.  These studies indicate that framing of valuation questions, 

such as recommended in guidance for the use of willingness to pay methods in economics 

(Arrow et al., 1993, Carson, 2000), may be one suggested method to overcome ‘taboo’ trade 

off in the health domain.  

3.5.2 Hypothetical bias  

Hypothetical bias is one of the most commonly discussed biases in SP CV literature (Mitchell 

and Carson, 1989).  In stated preference valuation surveys, hypothetical bias can be defined 

as the difference between what a person indicates they would pay in the survey or interview 

and what a person would actually pay (Champ, Moore, & Bishop, 2009; Loomis, 2014).  There 

is no widely accepted general theory of respondent behaviour that explains hypothetical bias 

(Loomis, 2011), however, it is widely reported that hypothetical bias may arise for two 

reasons (Whittington et al., 1990). First, the respondent may not understand or correctly 

perceive the characteristics of the good being described by the interviewer. Second, the 

individual may not take contingent valuation questions seriously and will simply respond by 

giving whatever answer occurs first to them (Whittington et al., 1990). Others argue that 

hypothetical bias arises simply due to the hypothetical nature of the market, and thus 

respondents may unwittingly not give correct responses.   Murphy et al. (2005) and Berrens 

(2004) provide a recent review of hypothetical bias in the CV literature.  Both of these studies 

concluded that hypothetical bias is a major concern for SP studies, with median bias levels 

ranging anywhere from 25% to 300%.  Interestingly, the findings of the studies indicated that 

there is less hypothetical bias associated with Willingness to Pay (WTP) than with Willingness 

to Accept (WTA), private versus public goods and with choice-based elicitation methods than 

with standard CV. In recent years, a number of different methods have been suggested to 

https://www.sciencedirect.com/science/article/pii/S1053535709000833#bib2
https://www.sciencedirect.com/science/article/pii/S1053535709000833#bib6
https://www.sciencedirect.com/science/article/pii/S0191261516301709#bib0057
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mitigate hypothetical bias (Loomis, 2011; List et al., 2001). Some of these approaches include 

ex-ante approaches to reduce hypothetical bias by survey design. Other approaches involve 

ex post recoding or calibration of WTP responses to purge the stated WTP of hypothetical 

bias.        

Ex-Ante Approaches for Reducing Hypothetical Bias 

There exist four primary ex ante survey design approaches: (1) emphasize consequentiality 

of the survey and respondents’ choices; (2) reduce social desirability bias, the tendency to 

give answers that the respondent considers socially acceptable or what they think the 

interviewer wants to hear;(3) encourage respondents to be honest and to act as though the 

choices they make are real; (4) use cheap talk approaches, which explicitly communicate the 

problem of hypothetical bias to respondents.  

Consequentiality Designs 

Carson and Groves (2007) suggested that a hypothetical constructed market must be 

consequential to the respondent to be potentially incentive compatible (e.g. truth revealing). 

That is, it must have some potential effect on their future utility such as higher taxes for the 

increased probability that the public good will be supplied. One way to do this is to cast the 

referenda as an “advisory one” to public officials who will be making a decision on the issue. 

The results to date on the performance of consequential CVM and CE surveys are 

encouraging (Mitani et al.,2010; Champ et al., 1997; Lomis et al., 2013). 

Reducing social desirability bias  

Another approach attempts to minimize the tendency a respondent might have to give a 

socially acceptable answer or one that they think the interviewer or the survey sponsor wants 

to hear (Lomis et al., 2013). One approach for reducing social desirability bias and cognitive 

dissonance is called “inferred valuation,” as it asks respondents what they think others would 

pay for the good rather than asking what they themselves would pay (Lusk and Norwood, 

2009; Landry et al., 2007; Norwood and Lusk, 2011). This method is based on the hypothesis 

that respondents gain utility from giving answers that are consistent with social norms rather 

than their own personal values. Specifically, the respondent gains utility from giving an 

answer they believe would please the interviewer. This method was found to be effective at 

reducing hypothetical bias, however respondents did tend to overestimate and have a more 

negative opinion of what others on average should have to pay (Ready et al., 2001; 

Whittington et al., 2002). 
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Honesty approach  

In this approach, respondents are encouraged to report what they would honestly pay, not 

what they think the good would sell for in a market. Loomis et al. (1996) made one of the 

first attempts at this approach and were able to reduce but not eliminate hypothetical bias. 

The honesty approach was recently formalized by administering an oath to respondents, who 

were asked to swear to tell the truth (Jacquemet et al., 2013). This approach asked subjects 

in the lab to sign an oath stating that they would answer honestly. This method was found to 

be effective, although it was more powerful when combined with a cheap talk approach 

(discussed below).   

 

Cheap talk 

 “Cheap-talk” strategies have been proposed as a way of mitigating hypothetical bias in SP 

studies. Cheap-talk was first investigated in a stated-preference study by Cummings and 

Taylor (1999). They inserted text into the survey that explained the problem of hypothetical 

bias and exhorted subjects to pay close attention to the actual opportunity costs of the 

hypothetical alternatives. This approach has been applied in several applications of 

environmental and non-market goods in CV surveys. While some studies suggest that cheap 

talk lowers WTP estimates (Aadland and Caplan, 2006) some studies find no significant effect 

(Lomis, 2011).  

Ex-Post Approaches to Reducing Hypothetical Bias 

Another ex post approach involves calibrating stated WTP based on “actual behavior” 

responses in a market or lab experiment. 

Data screening  

Ex post, screening of survey responses is particularly useful if the survey uses open-ended 

WTP questions, as there is no upper bound on the monetary amount a respondent can offer 

in these cases. Although an issue with this approach is that respondents may select a 

response well above their income threshold, which could result in an overestimated mean 

value. One way to mitigate this issue is to report the median WTP.   If several regression 

techniques are applied to the data, with WTP as the dependent variable, another possibility 

is to identify outliers (e.g., more than three standard deviations from the regression line) and 

remove them (Lomis et al., 2013).  

 

https://www.sciencedirect.com/science/article/pii/S0167629609000423#bib6
https://www.sciencedirect.com/science/article/pii/S0167629609000423#bib6
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Certainty Scales 

Another suggested approach is the use of certainty scales, and their application as ‘certainty 

calibration’. Certainty calibration incorporates respondent certainty (uncertainty) with 

decision-making into the modelling and evaluation criteria. It is posited that respondents 

who are uncertain about their decisions are less likely to follow through with their choices in 

actuality. The most common certainty scales used in the literature are numeric 10-point 

scales (i.e., 0–10 or 1–10 point scales) or verbal scales, such as ‘probably sure’ or ‘definitely 

sure’. Morrison and Brown (2009) found that recoding respondents who report a level of 

certainty lower than ‘seven’ on a 1–10 certainty scale, or less than ‘definitely sure’ in the 

narrative scale, as ‘no’ responses yield a hypothetical WTP that matches actual cash WTP 

reasonably well. However, other studies reported mixed findings (Vossler et al., 2013; Wang 

et al., 2016). Whilst this method may help reduce hypothetical bias, several issues with the 

method remain. For instance, no guidance is available as of yet on what level to recode 

uncertain “yes will pay responses” to “no” responses (Lomis et al., 2013).   

Related market calibration  

This ex post approach involves calibrating stated WTP based on “actual behaviour” responses 

in a market or lab experiment. Several studies which have made comparisons between SP 

and real market data data have reported that the results are relatively similar (Wicker et al., 

2017; Johnston et al., 2015; Lambooij et al., 2015; Vossler and Watson, 2013).  For instance, 

Lambooij et al., (2015) used both an SP survey and an revealed preference survey to evaluate 

respondent’s vaccination behaviour. They found that the marginal-utility estimates for the 

attributes are equal across the two methods, once error-variance differences have been 

accounted for. Vossler and Watson (2013) find no hypothetical bias when comparing stated 

and actual referendum votes for respondents who believe the survey is consequential. 

Whitehead et al. (2008) argue that combining revealed and stated preference data can be 

used to mitigate hypothetical bias in contingent behaviour data. For example, Whitehead 

(2005) find that survey respondents tend to overstate their future behaviour. Using jointly 

estimated revealed and stated preference data models, a common hypothetical bias 

correction yields statistically equivalent predictions of the actual behaviour in both studies. 

However, testing the validity of SP data using comparisons to RP or actual data is not always 

possible especially in health care where no market may currently exist.  

The wide variety of explanations for hypothetical biases indicates that there is no universal 

agreement on a single theory of behaviour for stated preference survey respondents. 
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Therefore, there is no agreed consensus regarding the most appropriate way to deal with 

hypothetical bias.  There is however, a strong argument that ex ante design approaches are 

effective. These methods include; (a) designing realistic surveys, which use a realistic 

payment method option; (b) cheap talk, which inform respondents about hypothetical bias 

and how respondents overestimate (underestimate) WTP (WTA); (c) reducing social 

desirability bias by asking respondents what they think others should pay or providing 

respondents with the option to opt out of having to respond if they are uncertain about their 

choice; (d) honesty method, which asks respondents to state what they would honestly pay 

or having them sign an honesty oath.  Ex post methods such as (a) including uncertainty 

scales; (b) relying on median value estimates instead of mean estimates, can also be included 

in the survey design. Even combing some of these ex ante and ex post methods is one feasible 

approach to addressing hypothetical bias. However, as noted by Lomis et al., (2013), 

researchers should be cautious about combining too many ex ante and ex post methods. As 

doing so could potentially over-correct for hypothetical bias and hence underestimate WTP 

or overestimate WTA. 

Overall, the results of the more recent contingent valuation and behaviour studies suggest 

that hypothetical bias can occur under some circumstances but there are methods to 

mitigate the effect.  Carson (2012) highlights that some of these biases can be addressed if 

not removed completely with careful survey design such as conducting, pre-tests, pilot 

studies, providing an accurate description of the health or environmental scenarios, and the 

payment mechanism should be designed in a way that people with low levels of education 

can understand.  An ideal scenario would be to conduct a real scenario and compare the 

results against the SP study; however due to the high costs this option is not always feasible. 

Interestingly, whilst an abundance of work has been conducted on the WTP method, limited 

research has been conducted on understanding the relationship between real and 

hypothetical compensation demanded (WTA) measures of value. Bishop and associates 

found that Wisconsin goose hunters’ overstated their actual WTA to sell goose-licenses; deer 

hunters’ in a sealed-bid auction understated their actual WTA to sell deer-permits, while 

hunters in a dichotomous choice institution overstated their real WTA. Bishop and colleagues 

found that Wisconsin goose hunters’ overstated their actual WTA to sell goose-licenses, 

whereas deer hunters’ in a sealed-bid auction understated their actual WTA to sell deer-

permits. List et al (2002), calibrate real and hypothetical WTA estimates elicited for consumer 

goods in a multi-unit, random nth-price auction. Using a within-subject experimental design, 

the authors found that people understated their real willingness to accept in the hypothetical 
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regimes. Given that nonmarket valuation remains one of the most controversial issues in 

environmental economics, understanding the factors that cause disparities between 

hypothetical and actual reported valuations is invaluable. More research is necessary, 

particularly focusing on the WTA method.   

3.5.3 Additional biases  

The following table 2 outlines several other biases common in the CV literature, as well as 

possible solutions (List et al., 2001).  

Table 2: Overview of possible biases in CV studies and possible solutions 

Bias Description Possible solution  

Information 

bias 

Occurs when respondents are asked to state 

their willingness to pay or willingness to accept 

for the good or service of which they have little 

or no knowledge (Ahmed and Gotoh, 2006). 

Design the questionnaire to make 

it easy, comprehensive and 

understandable. 

Income bias  A common argument against the WTP method, 

is its association with ability to pay, the fact 

that it is constrained by income. (Ahlheim & 

Buchholz, 2000; Aizuddin, Sulong, & Aljunid, 

2012; Horowitz & Mcconnell, 2002; Tunçel & 

Hammitt, 2014). It could be argued that the 

WTP method is difficult to use amongst 

different income groups, those individuals who 

have lower incomes may state a lower WTP, 

which could have an impact on the results. 

Willingness to accept is not 

constrained by income, therefore 

we expect that income bias will be 

eliminated.  

Elicitation 

format and 

Payment 

Vehicle bias 

This bias occurs if the difference in the 

willingness to pay or willingness to accept is 

dependent on the payment vehicle (methods 

of payment). Respondents may give different 

willingness-to-pay/accept amounts, 

depending on the specific form of payment 

chosen (e.g. if the form of payment is voluntary 

donation respondents may give higher values 

than if asked to pay through higher taxes) 

(Smith, 2003). 

 

Conducting a pilot study or run a 

focus group discussion to test 

which payment vehicle is the most 

suitable (see chapter 4).  

Additionally, conducting validity 

and reliability checks will also 

determine the validity of the 

payment method (see chapter 5).  
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Yea-saying 

and 

interviewer 

bias  

 

Respondents may not provide their true 

preferences, instead answer with yes in order 

to express their support for a program or an 

answer to what they perceive to be the desired 

response.  (Nocera et al., 2002).  These biases 

are most likely to have the greatest effect 

when asking respondents to evaluate a health 

treatment program (Bayoumi, 2004).  

 

These types of biases are more 

prone to occur in face-to-face 

interviews, which are prone to 

“yea-saying” bias.  

 

Evidence suggests that conducting 

an online survey should avoid this 

type of bias due to the fact they are 

anonymous.   

Sampling 

bias  

Respondents selected to answer the survey are 

not representative of the population being 

studied.  

Set restrictions in relation to age, 

gender, education, income in 

relation to population census 

statistics.  

Ordering 

biases or 

starting-

point biases 

Respondents may provide alternative 

answering to a sequence of questions 

depending on the order in which the questions 

are presented.  

Select different WTA valuation 

amounts and randomise the order 

of questions.  

Protest 

responses 

 

Respondents provide no responses as they 

oppose to the payment vehicle or are 

undecided about the program.  

Allow an additional response such 

as “don’t know” to a question.   

Introduce a follow up question to 

identify protest responses from 

true zero responses (Fonta et al., 

2010). 

 

Non-

response 

bias 

Arises when respondents do not engage in the 

hypothetical market to reveal their 

preferences (Fonta et al., 2010; Lav, 2016). 

Commonly, these types of respondents are 

classified to be ‘protestors’ since they reject 

(protest against) aspects of the constructed 

market scenario. A protest response can occur 

when the market scenario by reporting a zero 

value even though they place a positive value 

on the amenity being valued (Lav, 2016). 

‘Protest zeros’ can result in a considerable 

portion of zero bids in CV surveys  (Fonta et al., 

2010). 

Encourage respondents to provide 

explanations as to the reason for 

their choice as part of the 

debriefing component of the 

valuation. Including a don’t know 

response has also  been found to 

reduce the number of non-

responses  (Fonta et al., 2010). 
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3.6 Methodological issues  

This study also attempts to discuss some methodological queries related to the contingent 

valuation method, these include (1) using the willingness to accept format (2) the treatment 

of don’t know responses and finally (3) the use of framing techniques. This research not only 

advances knowledge on public health valuation, but also aims to contribute further to the 

literature on non-market valuation by improving the methodology by exploring issues such 

as don’t know responses and framing.  

3.6.1 Don’t know responses  

Despite the increased use in the health care sector, the contingent valuation method remains 

controversial and several problems still exist.  One particular methodological issue within the 

CV method concerns the hypothetical nature of CV studies and analysis is based on the 

assumption that respondent is certain about their choices.  Traditionally, Contingent 

Valuation studies assumed that respondents were able to determine responses to the 

valuation question that reflected their true valuation of the good or service and that they 

were fully certain about these responses (Shaikh et al., 2017).  However, it is often the case 

respondents may have little or no experience in providing valuation responses about 

unfamiliar goods and may not act in a rational way, especially if no market currently exists 

(Diener et al., 1998; Smith et al., 2003). To overcome this issue,  in 1993, the National Oceanic 

and Atmospheric Administration (NOAA) panel recommended that due to the fact that 

respondents may not always be uncertain about their choice, CV studies should also offer 

respondents a middle response option, in addition to the standard ‘Yes’ and ‘No’ answer 

categories in CV questionnaires. This middle response would allow respondents to reveal 

their uncertainty such as “don’t know, would not vote or opt-out” option (Arrow et al., 1993). 

The panel argued that the main advantage of offering this middle option, is that it improves 

the quality of the data, as it prevent respondents who cannot clearly make decisions to select 

this option and hence complete the survey quickly without having to choose between “yes” 

or “no” response when answering a dichotomous choice question.  Therefore, only 

respondents who are certain in their response options are likely to select either a yes or no 

option.  The inclusion of only a ‘No’ or ‘Yes’ option to a respondent may make it be difficult 

or impossible for the respondent to clearly determine which of the two options presented is 

preferred (Lyssenko and Martínez-Espiñeira, 2012). A don’t know response option would 

prevent respondents who cannot clearly make decisions to select this option and hence 

complete the survey quickly without having to choose between “yes” or “no” response when 

answering a dichotomous choice question. Additionally, the inclusion of a don’t know 

http://onlinelibrary.wiley.com/doi/10.1002/jae.1109/full#bib3
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response option should help improve the validity of the data as only respondents who are 

certain in their response options are likely to select either a yes or no option.    

Despite the recommendations by the NOAA panel on the inclusion of a middle response 

option in a CV survey, and the CV method having been widely applied in the stated preference 

literature, few studies appear to follow the NOAA Panel recommendations. One of main 

justifications for this, is that the Panel did provide any guidance to policy makers on how 

don’t know responses should be treated in contingent valuation studies. Consequently, a 

number of different strategies have been suggested to deal with don’t know answers in CV 

studies (Shaikh et al., 2007; Arrow et al., 1993; Krosnick et al., 2002; Akter et al., 2008).  In 

WTP studies, it has been suggested that a don’t know response should be treated as a no 

response, whilst in a WTA study a don’t know response should be treated as a yes response. 

Whilst some research on WTP studies have found evidence to support this claim (Alberini et 

al., 2003;  Haener et al., 1998), regarding WTA studies, the evidence is mixed (Groothuis and 

Whitehead, 2002; Caudill et al., 2005) and more research is required on the issue.   

In this study, the treatment of don’t know methodology is applied in the research design to 

investigate how a don’t know response should be treated in a WTA study and to determine 

if treating a don’t know response option in a certain way influenced respondents’ WTA 

values. The aim of using this approach is to explore if CV studies which use the WTA method 

should include a don’t know response and if so, to determine how a don’t know response be 

treated in the questionnaire.  

3.6.2 Framing information effects  

Another methodological issue in contingent valuation studies, relates to the provision of 

different levels of information to respondents in a CV survey. For instance, it is well 

established, through a large body of psychological and microeconomic literature, that 

individuals facing a hypothetical transaction will be influenced by the level of additional 

information about the proposed good or service that is provided to them through the survey 

procedure (Tversky & Kahneman, 1981). In health and environmental valuation, information 

has largely been discussed in terms of whether providing more information on an issue is 

likely to increase WTP and WTA values (Garrod and Willis, 1999; Yang et al., 2013). Some 

empirical CV surveys in the field of health and environment have confirmed that 

respondents’ WTP may be significantly influenced by the level of information provided in 

hypothetical scenarios and this impact may vary among individuals (Blomquist and 

Whitehead, 1998; Ajzen eta l., 1996), while others (Tkac et al., 1998; McFadden et al., 2017; 

https://www.sciencedirect.com/science/article/pii/S0277953603003216#BIB45
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Nian et al., 2019) have found that it does have an effect on elicited WTP values.  Alberini et 

al., (2007) used split samples to investigate the effect of providing alternative presentations 

of information has on respondents WTP for the public preservation of lagoon, beach and 

infrastructure in the island of S. Erasmo in the Lagoon of Venice, Italy.  The authors found 

that when respondents were reminded of the reasons for voting for or against the program, 

WTP increases among less highly educated respondents, and decreases WTP among more 

highly educated respondents. 

Studies have also begun to explore the impact of how framing information may influence 

respondent’s choices. Information framing refers specifically to the emphasis in the message 

on the positive benefits of adopting a particular behaviour or action (i.e., ‘gain frame’) or the 

negative consequences of not adopting a particular behaviour or action (i.e., ‘loss frame’) 

and has been widely studied in the context of health communication (Rothman & Salovey, 

1997). In the famous “Asian disease problem,” participants exhibited risk aversion when 

outcomes were framed as gains but displayed risk-seeking behaviour when the same 

objective outcomes were framed as losses (Tversky and Kahneman 1981).  

Empirical research has shown that message framing can affect respondent’s comprehension 

of information, preferences and ultimate welfare decisions (Nian et al., 2019; Alberini et al., 

2007; Protiére et al., 2004; Spash, 2008; Lin et al., 2013). For instance, Protiére et al. (2004) 

found that in a CV of healthcare programs, when information was framed in a positive 

manner (gain-framed) WTP increased, whilst when the information was framed in a negative 

manner (loss-framed) WTP decreased.  Whilst the evidence suggests that framing 

information can influence WTP values (Olsen et al., 2004; Shackley and Donaldson, 2000) 

limited research has been conducted to investigate the effects of message framing on WTA 

values in the health domain (Yang et al., 2013; Flachaire and Holland, 2008).  To the best of 

our knowledge, no study has examined the impact of message framing on WTA values 

estimates in the context of a walking intervention.    

In this study the methodology of framing was incorporated in the research design in order to 

test if responses are indeed sensitive to how information is framed and if message framing 

would influence WTA estimates for participating in a health intervention that offers financial 

incentives for walking. In order to study the impact of different framings, respondents were 

randomly allocated to three different versions of the questionnaire each containing the same 

health information, however the way in which the message was framed varied. The aim was 

https://journals.sagepub.com/doi/full/10.1509/jmr.12.0430
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to test whether preferences (as measured by willingness to accept monetary compensation 

for participating in a walking scheme) would be affected by framing the questions differently.   

3.7 Conclusions 

In this chapter a number of theoretical problems and potential biases and anomalies of CV 

responses have been discussed. The main objective of this review was to gain a better 

understanding of the development of CV methodology. Various elicitation methods were 

discussed in detail, including advantages and disadvantages. Out of the three traditional 

economic valuation methods previously discussed, it was felt that the CV method was the 

most appropriate for this study. The CVM was selected as the most appropriate non-market 

valuation technique for the economic valuation of the health and environmental impacts of 

a health intervention program for two main reasons: (1) the CV method is well established 

within the field of environmental and more recently health economics, (2) it is a stated 

preference method and can be useful for estimating non-use values, which could be 

significant for this project, due to pollution impacts from individuals opting to use the car 

instead of walking.  

Whilst slightly different with respect to their survey components, this study methodology has 

been applied to other contingent valuation studies focused on reducing obesity rates, 

increasing physical activity levels and from an environmental perspective lowering air 

pollution levels. In the following chapter, a detailed breakdown is provided regarding the 

design of the contingent valuation survey.  
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4 Chapter 4 - Method Questionnaire Development  

4.1 Introduction 

The previous chapters discussed the suitability of an appropriate technique which confirmed 

that a SP method, namely the contingent valuation method would be the most suitable 

method to determine the public’s WTA towards health improvements, as well as preferences 

for using financial incentives to increase levels of physical activity. Prior to implementing the 

questionnaire survey on a large scale, a pilot survey was carried out to pre-test the 

questionnaire survey. According to the feedback from the pilot test, some modifications were 

made to the questionnaire (section 4.3). In addition, key design features of the questionnaire 

including the sample size is presented (section 4.4). All the possible survey methods are 

compared and one group-based survey method was selected (section 4.5). A full text of the 

questionnaire is found in appendix 1.  

4.2 Research case study area: Basque Autonomous Community, Northern 

Spain 

The present study focuses on the Basque Autonomous Community (BAC) in Northern Spain, 

which straddles the border between France and the rest of Spanish territory. It includes the 

Basque provinces of Araba, Bizkaia and Gipuzkoa, also referred to as Historical Territories. 

Basque Autonomous Community occupies a total surface area of 7,234 square kilometres. 

The population of the Basque Autonomous Community is around 2.17 million, with 53% of 

the population is concentrated in Bizkaia, while Gipuzkoa accounts for 32.3% and Araba, with 

the largest territory, has 14.7% of the Basque Country inhabitants (source EUSTAT 2018). 

This study area was selected for a number of reasons, firstly low levels of physical activity in 

this region are believed to be one of the main reasons as to why more than 33.4% of the 

population aged over 18 are classified as obese in this region (Spanish Ministry of Health 

2017).    This is especially concerning considering that this growth rate is higher than the rest 

of Spain, where the prevalence of overweight is 35.8% and obesity 19.9% (Bielemann et al. 

2015; World Health Organization 2016).   Secondly, like all other European countries, the 

Basque region has high levels of automobile dependency, which has resulted in higher level 

of air pollution and carbon emissions in this region due to high levels of traffic congestion 

(Junquera et al., 2016). For instance, a recent report from the European Environment Agency 

(EEA) has revealed that Spain is one of the most polluted countries in Europe, responsible for 

an estimated 29,700 premature deaths in 2015 (European Environment Agency, 2018).  High 
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levels of Nitrogen dioxide (NO2) – the most problematic pollutant, which is emitted from 

exhaust pipes – is found in excess levels in seven urban areas of Spain most notably in the 

Basque autonomous region,  particularly due to high levels of traffic. Additionally, several 

studies have found that each additional hour spent in a car per day was associated with a 6% 

increase in the likelihood of being obese or physically inactive (Frank et al., 2004; Minos et 

al., 2016).  The negative consequences of automobile dependency have become widely 

recognized in recent decades, prompting cities across the globe to invest in transportation 

alternatives with the potential to improve public health, reduce air pollution and carbon 

emissions, and relieve traffic congestion (Kumar et al., 2015; Pyko et al., 2015).  However, 

presently there appears to be an existing gap for specific research relating to finding ways 

not only to encourage more people to engage in higher levels of physical activity but also 

lower car usage levels in the Basque region.  Using financial incentives to encourage 

behaviour change in the Basque region, Spain could be potentially a useful intervention 

method for policymakers when designing health and environmental intervention strategies 

(Heath et al., 2012; García-Gómez et al., 2014).  Findings from research conducted in the 

Basque Autonomous Community may be generalised to other populations with similar 

cultures and demographics.  

Figure 1: Map of the Basque Autonomous Community  

 

 

https://www.sciencedirect.com/topics/social-sciences/urban-areas
https://www.sciencedirect.com/topics/social-sciences/health
https://www.sciencedirect.com/topics/engineering/carbon-dioxide-emission
https://www.sciencedirect.com/topics/engineering/carbon-dioxide-emission
https://www.sciencedirect.com/topics/social-sciences/traffic-congestion
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4.3 Focus group discussions and findings 

Prior to the main survey, focus group discussions, questionnaire development, pre-testing 

and piloting were undertaken. For the questionnaire development stage, two focus groups 

were conducted. It is widely acknowledged that focus group research is an essential element 

prior to constructing a SP survey (Van et al., 2001). A focus group study can be defined as a 

carefully planned series of discussions aimed at gathering opinions and perceptions of a 

particular area of interest in a comfortable environment (Krueger & Casey, 2015).  The first 

focus group conducted comprising of researchers from The Basque Centre for Climate 

Change (bc3) and the Global Institute for Food Security, Belfast. The focus group members 

included researchers with backgrounds in public health, sociology, behaviour change 

interventions and climate change.  The purpose of this was to establish the feasibility of 

conducting the survey, critically appraise draft versions of the questionnaire including the 

hypothetical scenario, research protocol, and discuss study timing, sample size and mode of 

data collection.  

The second focus group consisted of university students, from Queen’s University, Belfast, 

mainly PhD students aged between 21 – 30 years old, with a roughly equal split between 

female and male in the group, with around 8 people in each focus group. The purpose of this 

focus group was to gather information about respondents opinions and knowledge of current 

physical activity guidelines, what did they believe where the health benefits of effects of 

engaging in physical activity, current barriers to engaging in regular exercise, what type of 

intervention methods would encourage more people to be active, their opinion of using 

financial incentives and disincentives to change behaviour, what type of messages would 

encourage people to be more physically active.  The purpose of this focus group was to test 

the hypothetical scenario, the appropriateness of the payment vehicle (a reduction or 

additional charge added to their mobile phone bill) and other key elements of the 

hypothetical market created were also discussed in these groups.  Overall the hypothetical 

incentive program and payment vehicle were found to be both credible and understandable 

by focus groups participants. The focus groups were beneficial for collecting constructive 

feedback, to identifying key shortcomings, to understanding areas of potential confusion, 

and to confirming clarity and feasibility. Constructive feedback was considered, and revisions 

were made where appropriate. The focus groups ensured the survey was suitable to acquire 

the necessary information and pave the way for further testing of the survey instrument in 

pre pilot interviews and pilot study.  Their feedback served not only to improve the survey, 
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but also to validate content decisions. Following the initial focus group meetings, pre-testing 

and piloting were undertaken at Queen’s University, Belfast. 

4.4 Pre-test and Pilot Survey discussion and results 

To further test, the face validity of the survey and the suitability of the CV question formats, 

as soft pilot study was conducted once the survey was considered to be at a mature stage 

and before the main web-based survey. This intensive testing of the questionnaire occurred 

in March 2017 and aimed to identify any areas in the survey which may have required further 

clarity.  Piloting questionnaires, revising questions and repeating this sequence is crucially 

important to ensure that questions and the responses they elicit are as good as possible 

(Bateman et al. 2002).  According to Mitchell and Carson “Careful use of various pre-testing 

techniques to explore an instrument’s weaknesses before taking it into the field is probably 

the single most effective way to enhance a study’s validity (Mitchell and Carson, 1989, p 

218).”  

From these results, we were able to test the validity of our survey as well as a number of 

other objectives: 

 To identify problems in the wording of the questionnaire and the formats used for 

answering each of the questions; 

 To test respondents’ understanding of the hypothetical market  

 To collect additional information about respondents attitudes towards their health  

 To assess the WTA valuation scenarios and if elicitation formats and payment vehicle 

methods were acceptable.  

 To test the bid distribution and to collect direct ‘open-ended’ information about how 

much respondents were willing to accept, which could then be used to set the 

threshold values for the final ‘dichotomous choice’ version of the survey. 

 To test bid-values  

 To test the effectiveness of using framing techniques in the survey  

In total 21 participants were recruited using the snowball technique (Szolnoke and Hoffman, 

2013)1.  The pilot questionnaire was completed by 21 participants. (48% of women, 52% Male 

and 28 was the average age). The highest educational level that most respondents have is 

                                                           
1 Snowball sampling can happen in a number of ways, but generally it is when a group of 
people recommends potential participants for a study, or directly recruits them for the 
study. 
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bachelor or above. The income level ranges from category 1 (less than 500 euros) to category 

3 (over €1,500 - €2,499). Overall, the sample selected covers a wide range and includes 

individuals with very different socio-economic characteristics. Therefore, their views and 

comments on the questionnaire itself can mirror most individuals. If they can understand and 

finish the questionnaire, then the questionnaire can be applied in a survey on a large scale.  

During the pilot study, a standardised paper-and-pencil questionnaire was developed and 

three version types of the questionnaire were tested, which included a neutral, gain framed 

and loss framed version.  

The pilot study tested the questionnaire length, wording issues, message frames, 

hypothetical scenario and bid values. The survey took respondents on average 20-25 minutes 

to complete. The WTA versions were randomly assigned to respondents. Respondents were 

asked to note any questions which they required further clarity on. Suitability of the 

questionnaire wording description was fully tested. It was also examined whether the 

participants understood the WTA experiment.  The pilot study tested whether the bid values 

would capture both the lower and upper end of the willingness to accept distribution. The 

bid values tested in the pre-test were €0.10, €1.00, €2.00 and €5.00. These initial bid values 

were based on previous studies (Cawley, 2008; Harinck et al., 2007). Based on 

recommendations in the CV literature (Clarke, 2002) we sought to examine in the pre-test 

and subsequently in the pilot whether approximately 25% of individuals would accept the 

lower bid (€0.25) and 78% would accept the upper bid (€5.00), with approximately 56% 

accepting the middle bid amounts (€1.00-€2.00). In the pilot study it was found that the 

middle and upper bid levels were acceptable with 60% and 75% (respectively) of respondents 

willing to accept these amounts. However, only 13% of respondents were willing to accept 

the initial low bid of €0.10. Therefore, in the pilot study the lower bid amount was revised 

from €0.10 to €0.50. The proportion of respondents willing to accept this revised amount 

subsequently increased to 35%. Therefore, starting bids of €0.50, €1.00, €2.00 and €5.00 

were used in the main survey.  

Based on the results of the pilot study a number of other objectives were achieved:  

 The wording of several questions was slightly adjusted and included additional 

options for respondents to choose from;  

 A don’t know response option was included in addition to the standard yes and no 

responses to allow those respondents who wish to express uncertainty; 
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 The majority (70%) of respondents stated that they were in favour of being 

rewarded with incentives for walking; 

 Nearly 90% of respondents replied that they understood the payment vehicle;  

 As expected, the loss-framed messages were evaluated as having a more negative 

tone and a greater emphasis on the costs of inactivity when compared with the gain- 

and neutral- framed messages.  The positive tone for the gain- and neutral-framed 

messages was rated similarly;  

 No respondents were reported to have struggled with the task or were unable to 

complete.  

The pilot study also helped in redefining the hypothetical scenario to a realistic one and which 

is in accordance to the needs of the study. The valuation scenario thus tried to provide 

detailed information about the description of the proposed government proposal and 

benefits with regards to such a project.  

4.5 Structure of the Questionnaire  

After modification based on pilot study surveys and following Bateman et al. (2002), the final 

questionnaire was divided into several sections. The first part included an introductory 

section, which included questions regarding respondent’s health and environmental 

concerns and what impact being physically inactive and climate change had on their health 

and wellbeing.  The second part contained a travel cost question, which aimed to collect 

information on respondent’s physical activity levels, sedentary levels and transportation 

usage over the past seven days, these questions were based on the International Physical 

Activity Questionnaire (IPAQ) short form.  The third part gathered information about 

respondent’s knowledge of physical activity guidelines and intentions to meet these 

guidelines within the next six months, this question was based on the Transtheoretical 

model. Then participants were given a short piece of information about rising levels of 

physical activity, greenhouse gas emissions in the transport sector in the Basque country and 

what can be achieved by adopting a more active travel lifestyle. The purpose of this 

information was to set the hypothetical scenario into context and to ensure that all 

participants were working with the same basic information about the health impacts of 

walking. The fourth part, contained the contingent valuation scenario, which included a WTA 

question. Finally, the last part of the questionnaire, included demographic and 

socioeconomic questions (age, gender, education, household income etc.), which help to 

establish respondents’ profile and to better determine what factors could influence WTA.  
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4.5.1 Section 1: Preliminary attitudinal section  

Most contingent valuation surveys begin with an introductory section that helps set the 

general context for the scenario being developed (Carson, 2000). In the first part, the 

questionnaire opened with “warm-up” questions. In that they are considered to be relatively 

easy for respondents to answer before moving along to the difficult valuation questions, 

getting them ready for the important valuation decisions that require some serious thought 

(Whitehead, 2006). This is in line with the NOAA guidelines, as they call for this type of 

preference information to be included in the results of any contingent valuation study 

(NOAA, 1993). We also wanted to make sure respondents were thinking about physical 

activity and health policies when answering the CVM valuation questions. For this contingent 

valuation question on a hypothetical health program, these questions included: attitudes 

towards physical activity, attitudes towards the environment in relation to health, perceived 

beneficial and detrimental effects of physical activity, levels of knowledge about 

recommended physical activity level and other attitudinal questions.  Specifically in this part 

of the questionnaire, respondents were asked about (a) their attitudes and intentions to be 

physically active.  

The function of the preliminary attitudinal section was: 

 To gather information on respondents attitudes towards environmental issues and 

physical activity health related issues, their views on the relative importance of being 

physically active, and their underlying motivations when thinking about improving 

their health status.  

 To make respondents inspect their preferences for the issues of interest, as a 

preparation for the valuation questions where they are asked for their willingness to 

accept financial incentives to participate in walking program; 

4.5.2 Section 2: Physical activity revealed preferences   

This question was included in the questionnaire to gather information on respondent’s 

recreational behaviour in the previous seven days. Respondents were asked to indicate the 

amount of time they allocated to daily activities in the past seven days. This section collected 

data on time allocation for physical activity, time spent at sedentary activities as well as time 

spent travelling by motorised transport.  

The purpose of these questions was to provide a clear indication of the use values that 

respondents associate with these activities. Respondents were also asked to indicate how 

much time they spent in a typical week participating in moderate to vigorous physical activity 
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during their leisure time. These questions were based from the International Physical Activity 

Questionnaire (IPAQ) ,which was developed in 2002 by the World Health Organisation (WHO) 

as part of the WHO STEPwise Approach to Chronic Disease Risk Factor Surveillance for PA 

observation (WHO 2005). The IPAQ questionnaire was also recommended as a cost-effective 

method to assess physical activity by the WHO in their 2004 Global Strategy on Diet, Physical 

Activity and Health (WHO 2004) and has since become one of the most widely used methods 

in the surveillance of PA. Furthermore, it has undergone rigorous evaluation and has since 

become one of the most widely used  methods in the surveillance of PA, has been shown to 

be a valid measure if different cultures  (Win et al. 2015). The IPAQ has also recently been 

validated in Malaysian, Vietnamese and American adults.  It should be noted however 

evidence for the validity of the GRPAQ in European countries is somewhat lacking and 

requires further investigating as it may be influenced by cultural norms, levels of education, 

and differences in perceived social desirability. Whilst subjective self-reported measures like 

questionnaires have well known limitations such as recall- and social desirability bias (Cleland 

et al. 2014), which limits their validity, in a systematic review (Loyen et al. 2016), noted that 

the IPAQ questionnaire is still the most frequently used assessment method for physical 

activity.  

These questions were asked to respondents to understand respondent’s commitments to a 

health intervention program for the purposes of data analysis. For example, respondents 

who rate themselves as highly active, and who walk often may be less opposed to the 

implementation of a health intervention that offers economic incentives, as they are likely to 

meet walking guidelines most days and potentially benefit from. Whilst physically inactive 

respondents may be more opposed to the program and require higher levels of 

compensation, because they might struggle to meet walking guidelines. Example TCM 

questions from the survey are shown in figure 2 below.  

 

 

 

 

 

 



66 
 

Figure 2: Example PA question from survey  

 

Moderate Intensity Physical Activity are activities that require moderate physical effort and small 

increases in breathing or heart rate. 

See below examples:  

Walking Quickly  

Dancing / Yoga  

Cycling on a flat area 

Gardening 

Housework and domestic chores 

Recreational swimming 

Walking the dog. 

Active involvement in recreational games and sports with children  

General building tasks (e.g. painting, roofing)  

Carrying / moving moderate loads (<20kg) 

 

How much time have you spent doing moderate intensity physical activities of the kind shown above, doing sports, 

fitness or recreational (leisure) activities in the past 24 hours? 

Minute(s) _____ 

In a typical week, on how many days do you do moderate intensity physical activities doing sports, fitness or 

recreational (leisure) activities? 

None One Two Three Four Five Six Seven 

        

 

 

4.5.3 Section 3: Attitudinal section  

An additional section was also included in the questionnaire to gauge respondent’s 

awareness of public health guidelines on physical activity. Respondents were asked a 

behaviour change question that asked them to rate the extent of physical activity achieved 

at present and if this complies with the WHO organisation target. This question was based 

on the Transtheoretical model and the theory of health behaviour change (Prochaska and 

Velicer, 1997), which attempts to explain why people change their behaviour.  The model 

was first developed in the 1980s by alcoholism researchers James O. Prochaska and Carlo C. 

Di Clemente, however it has since been used in other studies such as drug abuse, smoking 

cessation, alcohol and other health behaviours, including weight management programs 

(Peterson, 2009) and physical exercise (Schlechter et al., 2015).  
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According to the Transtheoretical Model, individuals can be categorized into one of five 

stages, based on the combination of behavioural intention and previous behaviour. These 

stages include: pre-contemplation, contemplation, preparation, action, or maintenance. 

(1)Precontemplation; no intention to change, 2) contemplation; consideration to change 

within the next 6 months, preparation 3) making plans to change within the next month, 4) 

action; applying new behaviours but for less than 6 months, and 5) maintenance; practiced 

the new behaviour change for at least six months. In this study the five stages have been 

slightly modified in relation to physical activity, and are described in more detail below: (1) 

Pre-contemplation – not physically active or intending to be within the next 6 months; (2) 

contemplation – not physically active but considering becoming active within the next 6 

months; (3) preparation – doing some physical activity but not enough to meet current 

physical activity guidelines (4) action – regularly physically active but for less than 6 months; 

(5) maintenance – regularly physically active and for more than 6 months. The main idea 

behind this theory is that people move from one stage to the next. Each stage is a preparation 

for the following one, so hurrying through or skipping stages is likely to result in setbacks. 

Also, different strategies are needed at different stages. For example, an individual who is 

classified as inactive and who's at the Precontemplation stage — that is, not even thinking 

about starting to exercise— probably isn't ready to make participate in a program designed 

to encourage greater physical activity levels (Peterson, 2009)  

Figure 3: Example TTM question from the survey   

Recommended guidelines for physical activity 

The World Health Organization (WHO) recommends that a person should do at least 2.5 hours of moderate-

intensity physical activity throughout the week or do at least 1 hour and 15 minutes of vigorous-intensity 

physical activity throughout the week. 

Do you meet the WHO’s recommended guidelines for physical activity? 

Yes, and I have complied with these guidelines for more than 6 months 

Yes, and I have complied with these guidelines for less than 6 months 

No, but I am planning to comply with these guidelines in the next 30 days 

No, but I am planning to comply with these guidelines in the next 6 months 

No, and I am not planning on complying with these guidelines in the next 6 months 

 

4.5.4 Section 4: Contingent valuation section   

Of the four sections of the questionnaire, the most critical is the third. The fourth part 

contained the description of the hypothetical scenario and valuation questions. The valuation 

question includes the following: (1) an introductory section which provides a detailed 
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description of the good or service being valued, (2) a section asking respondents questions 

about their prior knowledge of the topic and attitudes towards it, (3) a realistic and feasible 

description of the CV hypothetical scenario including what the project was designed to 

accomplish, how it would be implemented and paid for, and what will happen under the 

current status quo situation if the project were not implemented,  (4)  questions about 

willingness to pay or willingness to accept for a good or service being valued, and preferably 

also their preferences regarding the good or service (Mitchell and Carson, 1989). Additional 

NOAA panel’s recommendations included: (5) ensuring the CV questions were pretested and 

revised in light of feedback; (6) a “don’t know response” option is provided and finally (7) 

respondents are reminded to consider their actual budget when answering questions.  

The scenario in a contingent valuation study attempts to create a hypothetical market in 

which the health resource in question can be valued. According to (Bateman et al. 2002), it 

is important that within a contingent valuation survey the hypothetical scenario is realistic 

and credible. To minimize strategic bias, an introductory statement was read to all 

respondents before answering the question to clarify the purpose of the survey.  

Respondents were informed that the Basque government was concerned about rising levels 

of obesity, lower levels of physical activity and high traffic congestion levels in the country 

and were considering a policy program that offers incentives to respondents so that they 

engage in higher levels of walking and substitute walking as an alternative to using the car.  

The WTA question is framed as an incentive payment, whereby the government would be 

offering a payment incentive in the form of additional mobile credit to an individual each day 

a step goal of 10,000 steps was met.  Furthermore, to make the study as realistic as possible, 

participants were informed that the program would monitor step counts using a mobile 

phone pedometer app. Additionally, In CV questionnaires, information should also be 

provided on the way in which the respondent is (hypothetically) expected to pay for the good 

(Bateman et al. 2002) i.e. the payment vehicle method. The payment method can influence 

the way respondents answer WTP and WTA questions (Brebner and Sonnemans, 2018). The 

way in which the payment is to be made must be believable and enforceable for the scenario 

itself to be plausible (Whitehead, 2006; Boyle, 2003). A considerable effort was made to 

decide on a plausible payment method that would be appropriate with regards to the 

credibility of the hypothetical market, as well as minimise potential biases and protest 

responses. Focus group discussions and a pilot study revealed that using (1) the payment 

method should be a voluntary choice (2) using a mobile app to add credit to a respondent’s 

phone bill would be appropriate payment method. Whilst potentially controversial, this 
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method was selected primarily as a mobile phone app was being used to monitor step counts.  

One of the main justifications for the payment method being controversial is due to the fact 

that respondents may feel that they are being monitored 24/7 via their mobile phone and 

also receiving mobile credit instead of physical cash may be seen as potentially restrictive to 

some individuals who perhaps do not require credit on their phone.  

The WTA questionnaire was developed to elicit the minimum payment required to induce 

the respondent to consider walking 10,000 steps. A respondent was first asked if he or she 

would accept the initial bid amount (𝐵1  ).  Example of the CVM question from the survey is 

shown in figure 5 below.  

The WTA question, follows a similar format to standard WTP questions used in contingent 

valuation surveys, however the follow up bid amounts are reversed. If the respondents 

answers a ‘yes’, the second bid (𝐵2  ) will be lower than the initial bid (𝐵2   <𝐵1  ); if the 

respondent answers ‘no’ then the second bid (𝐵2  ) will be double the initial bid (𝐵2  > 𝐵1  ). 

Thus the bid amounts presented in 𝐵2   depend on the randomly assigned 𝐵1  .  Those who 

refused to participate (answered no-no) were asked to give the reason(s) for that choice and 

asked an open-ended question on the minimum compensation amount required in order to 

participate in this program.  

Figure 4: Example Contingent Valuation Question from survey  

To encourage more people to become physically active, as well as reducing traffic congestion, imagine that the 

government introduced a Fitness Payment Scheme which paid you for each day you walked 10,000 steps. The 

government would monitor your steps using a mobile phone pedometer app. The money would be added to your 

mobile phone credit and can be used for paying your bills. Since we do not know the levels of the Fitness payment 

that might contribute to walking more, we are going to ask you three questions on your willingness to achieve 

10,000 steps per day to substitute sedentary time, for given Walking Payment levels.  We will ask about a higher 

and a lower amount for doing 10,000 steps per day. Please answer truthfully and treat each question as 

independent. Before answering, consider the effort and time it takes to do 10,000 steps each day and the payment 

you would receive if you did 10,000 steps each day.  

Would you be willing to do 10,000 steps every day if the reward for doing it was €𝑩𝟏  ? 

The well-developed survey scenario is especially important because it is the basis from which 

all questions are referenced. If the respondent does not fully believe in the hypothetical 

market created in the scenario, their answers will reflect this misunderstanding, resulting in 

implications to the data. It is important that the scenario is created in a way in which 

respondents fully believe the hypothetical scenario and possible government/organization 



70 
 

action, and completely understand the reasoning and payment method. Additionally, survey 

respondents must believe their money is required, and will be used for the stated purposes. 

4.5.4.1 Payment bid design 

To obtain responses to a range of amounts as well as to address the starting-point bias that 

may arise when responses to valuation questions are influenced by the bid proposed in the 

initial valuation question (Banks et al. 2001; Loomis 2014)  a total of four different amounts  

were used as the initial bid.   In the WTA scenarios, individuals were randomly presented with 

one of four initial bids (𝐵1  ) €0.50, €1.00, €2.00, and €5.00.  Initial bid values were also varied 

across surveys and respondents were randomly assigned to one of the following four starting 

bid prices to avoid any ordering bias. These initial bid values were based on the results 

obtained in the focus groups and pre-test surveys, as well as previous studies (Cawley, 2008; 

Harinck et al., 2007).  

If the respondent said ‘no’ the second bid offered was double their initial bid. If the first 

response was ‘yes’, the second bid amount offered was half their initial bid. Respondents 

who selected ‘don’t know’ their second bid offered was randomised to either half or double 

the amount of the initial bid. The reason behind this was to determine if a ‘don’t know’ 

response closely resembled either a ‘yes’ or ‘no’ response, and will be discussed in further 

detail in the next chapters. If the following respondent said ‘no’ throughout, they were asked 

to report their minimum willingness to accept in an open ended question.  

4.5.4.2 Elicitation format  

Once the market scenario is described to participants, they are then asked to elicit their WTP 

or WTA values for the good or service in question.  As noted by Carson (2000) a major focus 

of the technical debate concerning CV has been on the choice of the particular format used 

to elicit information about the preferences of respondents. Review of previous studies show 

that there are a number of elicitation techniques and econometric models to estimate WTP 

and WTA.  Each design has its own strengths and weaknesses and the debate is continuing 

regarding which method is superior.   There are four there are four main elicitation formats 

used in any CV survey and these are; Bidding game, Payment card, Open ended and closed-

ended dichotomous choice (single and double bounded) method. Choosing the appropriate 

elicitation technique is important, since different elicitation techniques can elicit different 

WTP and WTA results (Boyle et al., 1996 and Ready et al., 1996).   There are also variants of 

all these question formats. Smith (2005), LiIjas and Blumenschein (2000), Klose (1999), 
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Russell et al. (1995) and Mitchell and Carson (1989) described some of these formats in detail. 

The main elicitation formats used in this study are as follows:  

Firstly, the single bounded dichotomous choice (SBDC) was developed by Bishop and 

Heberlein (1979) who bounded the open-ended response question and asked a closed-ended 

question along the lines of “Would you vote for a proposal that requires your household to 

pay €x in increased taxes for the good/project?” If the respondent responds truthfully, the 

researcher learns the respondent’s value is below €x if a no response or above €x if a yes 

response. Respondents only need to answer “yes” or “no” in SBDC format, according to 

whether their WTP/WTA is higher or lower than the bid presented to them. This approach 

was also referred to as the binary discrete-response format. The main advantage of this 

method is that it is familiar to respondents in that they find it easier to give a monetary 

valuation when they are guided with a price (Arrow et al. 1993, Whynes et al. 2003).   

The main disadvantage of this method is that it requires relatively larger sample size to obtain 

accurate results. Another criticisms of the dichotomous approach stresses the large 

sample size requirements (and, therefore, high costs) due to the small amount of 

information collected from each respondent. Moreover, this technique provides limited 

information about the respondent’s willingness to pay or accept only that it is greater or less 

than a randomly offered bid. The statistical efficiency is lower as compared to double- 

bounded dichotomous choice method. In an attempt to increase precision on estimates from 

a single respondent, the double bounded dichotomous choice (DBDC) contingent valuation 

question format was developed by Hanemann (1985) who wanted to develop the single 

bounded approach further and therefore introduced a second binary discrete choice 

question conditional on the response to the first.  For the double-bounded (DB) model each 

respondent is presented a sequence of two bids. The second bid is conditional on the 

response to the first bid. In a WTP scenario, If the individual responds ‘‘yes,’’ meaning that 

he or she is willing to pay the amount of the first bid, then the level of the second bid is higher 

than the first bid(Bidh). Whilst, if the individual responds ‘‘no,’’ meaning that he or she is not 

willing to pay the amount of the first bid, the second bid is lower than the first bid (Bidl). Four 

possible outcomes arise with different probabilities of (i) both answers are “yes”; (ii) a “yes” 

followed by a “no”; (iii) a “no” followed by a “yes”; and (iv) both answers are “no”(Bateman 

et al. 2002). Considering the answers to the first and second bid as two binary variables (Y1 

and Y2 respectively), a “yes” answer was coded by 1 and a “no” answer was coded by 0 

(Hanemann et al., 1991). 
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As mentioned previously, an advantage of this method, is that closed-ended dichotomous 

questions are similar to everyday market transaction where the buyers are offered a bid 

(price) and it is up to them to take it or leave it.  Furthermore, the Double-bounded 

dichotomous choice method is preferred to single- bounded dichotomous choice method 

because provides more information about the respondents’ WTP since it can identify its 

upper and lower bounds. Therefore, it increases statistical efficiency, as its leads to lower 

mean squared error (Alberini, 1995) or yields a more conservative WTP estimate (Banzhaf et 

al., 2004) by narrowing down the confidence interval around WTP measures. It also avoids 

many of the biases inherent in CVM. As opposed to the single- bounded format, a double-

bounded format has also been proposed in order to overcome the econometric precision 

that closed-ended questions lose compared with open- ended questions.  However, there 

are also limitations of the double-bounded CV model; as Carson (2012) mention, the main 

disadvantage of this model derives from the fact that the response to the second bid is 

contingent upon the first bid. This might result in anchoring bias and starting point-bias. 

Moreover, almost all the limitations of the single- bounded dichotomous choice method still 

apply in the double- bounded dichotomous choice method. For a fixed sample size, 

estimation precision would be considerably greater if the researcher were able to observe a 

respondent's value as opposed to only learning if the value is below or above €x (Flores & 

Waldman 2014). 

Thirdly, to investigate further respondents who stated that they were not willing to accept, 

i.e. answered no in the double bounded question, an open-ended question was asked to 

respondents to capture whether or not participants were willing to pay any amount at all 

(positive WTP or Zero WTP, respectively) to participate in this type of lifestyle intervention 

program, and in the case of zero WTA, the reason for not being willing to accept any amount.  

Open-ended questions were widely used particularly in environmental economics, until the 

1980s (Carson, Richard T., W. Michael Hanemann, Raymond J. Kopp, Jon A. Krosnick, Robert 

Cameron Mitchell, Stanley Presser, Paul A. Ruud, V. Kerry Smith, Michael Conaway 1998).  An 

advantage of the open-ended format is that it does not provide any reference amount and 

therefore does not result in any anchoring effects. Furthermore, this method provides 

straightforward actual valuation of goods or services. Moreover, it is very informative 

because maximum willingness to pay can be estimated for each respondent. Another 

advantage of this technique is its simplicity for empirical estimation. The open-ended 

question is the 'simplest' of elicitation designs. The respondent is asked to state the 

maximum amount of money they are willing pay for a health care good or maximum 
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willingness to accept to forego a health care good. An example of the WTA open-ended 

question used in this study was as follows;  

 “What is the minimum amount of compensation that you require to consider participating 

in a walking trail that requires you to walking 10,000 steps each day?” 

Please provide an answer in the space provided.                                       €____________________________ 

This question was asked after respondents had answered the double bounded questions, due 

to the fact that Chestnut et al. (1996) argue that it is easier for respondents to give a 

monetary amount after first being presented with a specific amount (DC values).  However, 

this method can be prone to anchoring bias, therefore the dichotomous bid amounts were 

randomised for each respondent. Additionally, Mitchell and Carson (1989, p. 245) suggested 

that the question should be designed in a way that respondents who were not willing to 

accept (pay) anything for the good or service felt comfortable in giving that response. The 

open-ended valuation format assists with providing such responses. The open-ended method 

has also been successful in several health intervention programs (Borghi & Jan 2008) and 

healthcare programs (Gyldmark & Morrison 2001; Song and Lang, 2010; Nosratnejad et al. 

2017).   

Of the elicitation methods, the double bounded method of CVM was chosen to elicit WTA 

values in this study. The dichotomous choice has proven to be a very widely adopted 

elicitation formation, mainly due to its greater statistical efficiency and reduced coefficient 

variance compared to the single bounded version (Hanemann et al., 1991, Carson 1985, 

Arrow et al., 1993). The DB method,  is also the most common methodology currently used 

in contingent valuation studies (Boyle, 2003; Carson, 2000), this is due to its purported 

advantages for avoiding many of the biases affecting other value elicitation formats 

(Whitehead, 2006; Alberini and Kahn, 2006).  In addition to the dichotomous choice question 

format an open-ended question was included in the survey as it enables respondents to (a) 

approximate their true WTP and (b) to elicit respondents who have a positive WTP and (c) to 

identify protest responses. 

4.5.4.3 Advanced disclosure  

This study also follows the “advanced disclosure” approach suggested by Bateman et al. 

(2004) and Powe and Bateman (2003) by informing respondents that they will be asked to 

state their WTA  payment for participating in a walking a programs. Bateman and Langford 

(1997) point out that results could be different under “stepwise” or “advanced” disclosure to 

http://www.sciencedirect.com/science/article/pii/S1570677X08000257#bib28
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respondents of the sequence of goods they would be asked to value. Under stepwise 

disclosure, the full extent of the subjects’ choices is revealed only as the survey proceeds; 

respondents may or may not expect a second and then perhaps a third valuation exercise 

after the first one. In stepwise disclosure there is an element of surprise that may strategically 

affect the responses to the CV questions. In contrast, with their recommended approach of 

advanced disclosure, the full extent of the sequence of CV questions and the full description 

of the goods to be valued are revealed to participants before they are presented with any 

valuation question. As pointed out by Bateman et al. (2004), with advanced disclosure 

strategic incentives may still apply but are constant throughout all the valuation exercises. 

In our approach, as the description of our programs was quite long, we opted for a “light 

advanced disclosure,” where respondents were briefly informed that they would be 

presented with two bid values and told that they would be queried about their preferences 

for these programs.  With this “light advanced disclosure,” respondents are made aware that 

they will be queried with two bid amounts but are not burdened with a long and tedious 

description of the program any valuation question. This approach was also supported by 

focus group insights, where participants had advised us that providing the full information of 

the programs before asking any valuation question caused a lack of concentration among 

some participants.  Deciding how much information to provide respondents in a CV study is 

never trivial. We believe that Bateman et al.’s (2004) advanced disclosure approach should 

be followed whenever possible. However, when evidence from focus groups shows that the 

descriptions of the programs is complex, long, and might cause respondents’ loss of 

concentration, a light advanced disclosure approach, as used in this study, may be advisable.  

Future studies should perhaps consider not providing any type of discloser to respondents 

and making a comparison.  

4.5.4.4 Debriefing questions  

There are a number of biases that can exist in the contingent valuation elicitation process. 

These types of biases can occur when individuals receive information, when they process it, 

or when reporting answers. Some of these biases can potentially overestimate or 

underestimate WTP and WTA values. Whilst some of these biases can be measured, the 

general recommendation is to include debriefing questions to gather information and better 

understanding in relation to respondents answers, in order to assess the probability of biased 

responses (Bayoumi 2004).  In this study after respondents had answered the CVM questions, 

a set of debriefing questions was asked to respondents. The purpose of this question was 

mainly to identify protest responses (see section x for more details). 
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4.5.5 Section 5: Socio-economic characteristics 

In this survey, in addition to the attitudinal questions and the contingent valuation question 

respondents were asked socio-demographic questions to analyse the effect of main variables 

that influence WTA (i.e., income, education, and gender). Additional demographic 

information was also gathered on self-reported weight and height measurements which 

were used to calculated and determine body mass index (BMI).  It is necessary to interpret 

BMI as recorded in this survey with a level of caution as it is self-reported. Whilst there is no 

consensus among survey practitioners regarding the placement of demographic questions 

within a survey (Teclaw et al, 2012), several studies recommend that demographic questions 

should be placed at the end of surveys, as respondents may be more relaxed and possibly 

more likely to be willing to answer these potentially offensive questions (Mitchell and Carson, 

1989). This methodology was followed and the demographic questions were placed at the 

end of the questionnaire. Additionally, these questions were asked in order to determine, if 

these factors influence WTA according to theoretical assumptions, that is, are consistent with 

rational choice as postulated in standard economic theory, or do behave in some other logical 

manner. This information can also be later used as a means of examining the internal validity 

of stated WTA. Finally the survey concluded by asking respondents their opinion on the 

questionnaire. 

4.6 Experimental design and Sampling frame   

To investigate the methodological issues of interest, this study uses split samples. 

Respondents were randomly assigned to one of four questionnaire subsamples. Survey-

building software Qualtrics was used (www.qualtrics.com) to construct the four different 

questionnaires required for the experiment.  Participants were not told which arm 

(subsample) of the study they were randomly allocated to.  The main two differences in the 

questionnaires relates to the methodological issues this study tries to address.  The first 

being, the inclusion of a ‘don’t know’ response option in addition to the standard yes and no 

responses. The second methodological issue relates to the framing of information and this 

effects WTA responses.  A summary of the four subsample questionnaire versions is 

presented below. A diagram of experimental design is shown in figure 6.  

Questionnaire Version 1 

For this questionnaire participants were presented with health and activity information that 

was framed as a gain. Several gain-framed messages were included in the survey, which 

focused on the health or environmental benefits of regular physical activity.  Examples 
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include; “Walking regularly will help you fight against a wide range of health problems and 

concerns, including stroke, type 2 diabetes, and depression as well as lowering your 

cholesterol levels”.  

Following this, respondents were then asked the CVM question on their WTA financial 

incentives to increase their levels of walking. Respondents had three answer categories to 

select from either Yes, No or Don’t know.  

Questionnaire Version 2 

Participants received information framed as a loss on physical activity habits, such as “if you 

don’t walk, you have a higher risk of health problems and concerns, including higher risk of 

stroke and type 2 diabetes, and depression as well as a higher cholesterol level”. 

Respondents then were presented with the contingent valuation question which includes 

three response categories; yes, no and don’t know.  

Questionnaire Version 3 

Participants in the control group received a neutral framed questionnaire that detailed stated 

facts in relation to the health and environmental benefits (consequences) of doing (not 

doing) moderate and vigorous physical activity. Examples include; “Remember walking can 

influence your health”.  For the contingent valuation question, similar to questionnaires 1-3 

respondents could select three answer categorises in the form of yes, no or don’t know.  

Questionnaire Version 4 

This questionnaire was constructed to follow the same framework as questionnaire 3, in 

terms of message frames. However, in the contingent valuation question the ‘don’t know’ 

response option is removed. Respondents have only two answer categories (Yes or No) to 

select from. This questionnaire version is referred to as the control version and used as a 

benchmark for comparison with the other three questionnaires.  

Figure 5:  Diagram of experimental design  

Questionnaire 

version  

Information Valuation question  

1 Gain-framed information only  Three answer responses Yes, No, Don’t know  

2 Loss-framed information only  Three answer responses Yes, No, Don’t know 

3 Neutral-framed information only  Three answer responses Yes, No, Don’t know 

4 Neutral-framed information only Two answer responses Yes or No 
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4.7 Statistical methods and econometric approach  

Various model specifications have been developed to deal with the complexities of CVM 

data. This section briefly describes the econometric models and specifications used. This 

section of the thesis will outline the econometric equations and models used in the of the 

contingent valuation technique. These non-market valuation methods will be used to 

estimate the health benefits of participation in physical activity treatment program. Different 

models were applied to estimate the mean WTA value in order to compare the results and 

determine which one is more suitable given the characteristics of the sample. Given the 

elicitation method chosen within this research (the double bounded method and open ended 

question), statistical techniques must be employed to derive estimates of the sample’s WTA.  

The following sub-sections briefly describes the econometric models and specifications used. 

These models are chosen so ensure robustness in the result, and furthermore also because 

each is able to show different aspects of the WTA. Summary statistics for the outcomes such 

as means and proportions for the groups over time are compared graphically and tested for 

statistical significance using t-tests (ANOVA) and chi-square tests.   

The data from the experiments can be modelled by using the binary response models 

developed by Hanemann (1984) and Cameron (1988).  The idea is that the probability of 

accepting the price for the walking incentive program is assumed to increase as the incentive 

amount offered increases. This allows the researcher to estimate the mean willingness to pay 

(WTA) for the policy proposal across the sample of respondents. 

4.7.1 Model specification  

4.7.2 Single-bounded dichotomous choice model (WTA) 

Assume a respondent’s utility derives from time spent doing physical activity and income and 

is denoted by 𝑈(𝑇0, 𝐼, 𝑍, 𝑒) = 𝑣(𝑇0, 𝐼, 𝑍) + 𝑒 where 𝑇0 represents the time devoted to 

physical activity, 𝐼 denotes income, 𝑍 is a vector of socio-demographic characteristics, and 𝑒 

the error term. We assume that 𝜕𝑈/𝜕𝑇0 < 0, indicating that an individual has negative 

marginal utility for increasing the status quo level of physical activity because the individual 

must devote efforts and time which create negative utilities. Respondents face a trade-off 

between increasing their level of physical activity level and money. When the respondent is 

asked to change the status quo and to increase their physical activity by 𝑡 minutes from the 

current level 𝑇0 for a compensation of 𝑏, the utility function of the respondent changes from 

https://journals.sagepub.com/doi/full/10.1177/0047287512457260
https://journals.sagepub.com/doi/full/10.1177/0047287512457260
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the current state 𝑣(𝑇0, 𝐼, 𝑍) + 𝑒1 to the proposed state 𝑣(𝑇0 + 𝑡, 𝐼 + 𝑏, 𝑍) + 𝑒2. The 

minimum WTA for compensation for increasing 𝑡 minutes of physical activity, 𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚, 

satisfies the following condition: 

                                         𝑣(𝑇0 + 𝑡, 𝐼 +𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚, 𝑍) = 𝑣(𝑇0, 𝐼, 𝑍)                             (1) 

where utility gained from the subsidy 𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚 offsets the utility loss from the effort to 

increase 𝑡 minutes of activity. Recall the SBDC design where a respondent was offered one 

of the initial bid levels 𝑏 in the first question, the respondent accepts the offer if the condition 

𝑣(𝑇0 + 𝑡, 𝐼 +𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚, 𝑍) ≤ 𝑣(𝑇0 + 𝑡, 𝐼 + 𝑏, 𝑍) is met, and refuses otherwise. We 

assume 𝑣(. ) a monotonically increasing function of wealth, thus the condition for an “Yes” 

response is equivalent to 𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚 ≤ 𝑏.  

Let 𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚
𝑆𝐵  be the WTA elicited from the first question which is defined as follows: 

                                                𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚
𝑆𝐵 = 𝜇𝑆𝐵 + 𝜀, 𝜀~𝑁(0, 𝜎2)                               (2) 

where 𝜇𝑆𝐵 represents the mean of 𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚
𝑆𝐵  and 𝜀 an i.i.d. error term with a mean of 0 

and a variance of 𝜎. Since responses of an individual are stochastic, the probabilities of 

Yes/No responses can thus be represented by: 

                                  𝑃𝑟𝑜𝑏(𝑌𝑒𝑠) = 𝑃𝑟𝑜𝑏(𝜇𝑆𝐵 + 𝜀 ≤ 𝑏) = 𝜙(
𝜇𝑆𝐵−𝑏

𝜎
)                               (3) 

                                 𝑃𝑟𝑜𝑏(𝑁𝑜) = 𝑃𝑟𝑜𝑏(𝜇𝑆𝐵 + 𝜀 > 𝑏) = 1 − 𝜙(
𝜇𝑆𝐵−𝑏

𝜎
)                          (4) 

where 𝑃𝑟𝑜𝑏(𝑌𝑒𝑠) and 𝑃𝑟𝑜𝑏(𝑁𝑜) represent the probabilities of responding “Yes” and “No”, 

respectively. 𝜙(.) is a standard normal cumulative density function. The conditional log-

likelihood function for the set of responses from N participants can be expressed as: 

                             𝐿𝑛𝐿1 = ∑ [𝑑𝑖
𝑌ln (𝜙(

𝜇𝑆𝐵−𝑏

𝜎
))𝑁

𝑖=1 + 𝑑𝑖
𝑁(1 − 𝜙(

𝜇𝑆𝐵−𝑏

𝜎
))]                           (5) 

where 𝑑𝑖
𝑌(𝑑𝑖

𝑁) equals 1 for “Yes” and 0 for “No” response given by the ith participant. 

Equation (5) can be maximized using standard numerical methods to obtain 𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚
𝑆𝐵 .  

4.7.3 Double-bounded dichotomous choice model (DBDC) 

Let 𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚
𝐷𝐵  be the WTA elicited from the DBDC questions. We have: 

                                            𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚
𝐷𝐵 = 𝜇𝐷𝐵 + 𝜖, 𝜖~𝑁(0, 𝜎2)                                   (6) 

where 𝜇𝐷𝐵 represents the mean for 𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚
𝐷𝐵  and 𝜖 an i.i.d. error term with a mean of 

0 and a variance of 𝜎. If the compensate level 𝑏 is rejected (accepted) in the first question, 

then a second level 𝑏𝑢 > 𝑏 (𝑏𝑙 < 𝑏) is offered in the follow-up question. For convenience we 

use a dichotomous indicator variable 𝑑𝑖  to indicate the four possible responses of the ith 

participant: 
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                                                  𝑑𝑖 =

{
 
 

 
 
𝑑𝑖
𝑦𝑦
= 1 𝑖𝑓 𝑌𝑌, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 0 

𝑑𝑖
𝑦𝑛
= 1 𝑖𝑓 𝑌𝑁, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 0

𝑑𝑖
𝑛𝑦
= 1 𝑖𝑓 𝑁𝑌, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 0

𝑑𝑖
𝑛𝑛 = 1 𝑖𝑓 𝑁𝑁, 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 0

                                (7) 

Let 𝜋𝑖
𝑦𝑦

, 𝜋𝑖
𝑦𝑛

, 𝜋𝑖
𝑛𝑦

, and 𝜋𝑖
𝑛𝑛 denote the probabilities of the four respective responses, we 

have: 

                          𝜋𝑖
𝑦𝑦
= 𝑃𝑟𝑜𝑏(𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚

𝐷𝐵 ≤ 𝑏𝑙) = 𝜙(
𝜇𝐷𝐵−𝑏𝑙

𝜎
)                                       (8) 

                          𝜋𝑖
𝑦𝑛
= 𝑃𝑟𝑜𝑏(𝑏𝑙 < 𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚

𝐷𝐵 ≤ 𝑏) = 𝜙 (
𝜇𝐷𝐵−𝑏

𝜎
) − 𝜙(

𝜇𝐷𝐵−𝑏𝑙

𝜎
)          (9) 

                          𝜋𝑖
𝑛𝑦
= 𝑃𝑟𝑜𝑏(𝑏 < 𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚

𝐷𝐵 ≤ 𝑏𝑢) = 𝜙 (
𝜇𝐷𝐵−𝑏𝑢

𝜎
) − 𝜙(

𝜇𝐷𝐵−𝑏

𝜎
)       (10) 

                          𝜋𝑖
𝑛𝑛 = 𝑃𝑟𝑜𝑏(𝑊𝑇𝐴𝑚𝑖𝑛𝑖𝑚𝑢𝑚

𝐷𝐵 > 𝑏𝑢) = 1 − 𝜙(
𝜇𝐷𝐵−𝑏𝑢

𝜎
)                             (11) 

The conditional log-likelihood function for the set of DBDC responses can be expressed as: 

             𝐿𝑛𝐿 = ∑ [𝑑𝑖
𝑦𝑦
ln (𝜋𝑖

𝑦𝑦
)𝑁

𝑖=1 + 𝑑𝑖
𝑦𝑛
𝑙𝑛(𝜋𝑖

𝑦𝑛
) + 𝑑𝑖

𝑛𝑦
𝑙𝑛(𝜋𝑖

𝑛𝑦
) + 𝑑𝑖

𝑛𝑛𝑙𝑛(𝜋𝑖
𝑛𝑛)]           (12) 

The maximum likelihood estimator can be obtained by using standard numerical methods 

maximizing Equation (12). 

4.7.4 Interval regression model  

We assume that WTA is distributed as a Weibull with scale 𝜎 and shape parameter 𝜃. 

Respondents do not report their exact WTA amounts, but their responses to the initial and 

follow-up payment questions can be combined to form double-bounded intervals around the 

respondent’s willingness to pay, 𝜎, and 𝜃 using the method of maximum likelihood. 

 

Given our assumptions, the log likelihood function of the sample is: 

 

𝐿𝑜𝑔 𝐿 = ∑ log [exp (−(𝑊𝑇𝐴𝐼
𝐿𝑛

𝑖=1 /𝜎 )𝜃- exp (-(𝑊𝑇𝐴𝐼
𝑈/ 𝜎)𝜃 

 

Where WTAL and WTAU denote the lower and upper bounds of the interval around the 

respondent’s WTA amount, and i denotes the individual respondent. Mean WTA is equal 

to 𝜎. 𝜏(1/𝜃 + 1). Whereas median WTA is  𝜎[−𝐿𝑛(0.5)]1/𝜃. Since WTP follows the Weibull 

distribution with scale 𝜎 and shape 𝜃, log WTA 

can be expressed as: 

 

logWTA= ln 𝜎 +  ε =  λ +  ε 
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where ε follows the type I extreme value error distribution with scale 𝜃. Specifically, we posit 

that λ i =xib, where x is a 1×k vector of individual characteristics, and b is a k×1 vector of 

unknown parameters. 

4.7.5 Multinomial regression model  

The multinomial logit stated in equation is employed to estimate the probability of each 

response that it belongs to:  

𝑃𝑖𝑗 = exp(𝛼𝑚 + 𝛽𝑚𝑋𝑖𝑗) / (1 + ∑𝛼𝑚 + 𝛽𝑚𝑋𝑖𝑗 )      𝑖 = 1,2,3,… , 𝑛 𝑗 = 1,2,3

3

𝑗=1

 

where 𝑃𝑖𝑗  is the probability of a designated response, 𝑖 is the response and 𝑖 1, 2, 3, ..., 𝑛 , 𝑛 

is = the total numbers of responses. Additionally, 𝑗 is the response type and assume 𝑗 =1 is 

yes responses, 𝑗 =2 is no, and 𝑗 =3 is don’t know/uncertainty responses. 

4.7.6 Software and coding 

Statistical analysis is carried out using the STATA version 13.1 statistical package and SAS 

statistical software.  

4.8 Implementation of the Questionnaire  

At this stage, it is important to clarify a number of key survey design characteristics including: 

the sample population and eligibility criteria, sampling size, the mode of data collection, 

survey translation, sampling frame and the sampling design.  

4.8.1 Identification of sample population and eligibility criteria  

An important step in any survey design is to identify whose values are to be estimated i.e. 

the target population, be it respondents in a particular locality or across a national district. 

The sampling design was stratified by region, gender and age, drawn randomly from the 

Basque Country population with the aim of obtaining a representative sample based on 

Census data from the Basque Statistics agency   (EUSTAT, 2018).  Respondent descriptive are 

discussed in more detail in the following chapters.  It was felt that online surveys, conducted 

by a survey company, would facilitate the collection of an unbiased survey dataset that 

required the provision of a large amount of information (Evans and Mathur, 2005). An online 

market research company called Netquest2 set quotas on completed interviews including 

                                                           
2 https://www.netquest.com 
 
 
  

https://www.netquest.com/
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geography, age and gender to approximate Basque census demographics. This stratification 

helped reduce the sampling error, as well as providing a greater likelihood of producing a 

sample that was representative of the Basque Autonomous region, in Spain. Netquest has 

access to a panel of over 500,000 Spanish residents, who have agreed to be part of the panel 

through a ‘by invitation only’ method. Only pre-validated individuals are invited and they 

have the option to unsubscribe at any time. Panellists are rewarded for taking part in surveys, 

which is normally via ‘points’, and once they reach a certain number of points, a voucher is 

sent to them. Participants were provided with an e-mail link which directed them to complete 

a self-administered online questionnaire that was designed using Qualtrics Survey software.  

Potential participants were screened via an online survey to ensure they met all eligibility 

criteria.  The eligibility criteria for inclusion were as follows: (1) adults aged 18 years and 

older, (2) originally from and currently living in the Basque country (3) provide online consent 

to take part in the study and (4) were able to use the internet to conduct the survey online.  

From a practical perspective, these criteria were selected because they could be assessed 

quickly and easily.  From a research perspective, this stringent criterion for physical activity 

participation criteria was selected because the study was focused primarily on the physical 

activity levels of residents living in the Basque region, it was deemed appropriate to have this 

as a selection criterion.  An age restriction was imposed because the instrument used to 

assess physical activity has only been validated among adults aged over 18 years old 

(International Physical Activity Questionnaire, 2006). 

4.8.2 Sample Size 

Following guidance on optimal sample sizes for CV questions, it was estimated that a sample 

size of no less than 400 was required (Kanninen, 1993). Previous similar studies have used 

sample sizes ranging from 74 to 787  (Lithopoulos et al. 2017; Patel et al. 2016; Giles et al. 

2014; Van’t Riet et al. 2010; Latimer et al. 2008).  As noted by Mitchell and Carson (1989), 

contingent valuation surveys require large sample sizes due to the large variance in the 

(WTP/WTA) responses. To undertake subgroup analyses by including framing effects design 

into the survey, advice was sought from a statistician and existing literature and the sample 

size was increased to approximately 1100. In order to capture the economic and accurate 

health data for this unique research, it was felt that a larger sample size would lead to more 

robust data, however it is worth bearing in mind that there is a trade off in market research 

and cost. Given the budget constraints of this project, using an online questionnaire was the 

most cost-effective method to collect a large sample size. The sample size chosen for this 

study was the largest possible sample size given the budget constraint and resulted in data 
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being collected for 1366 respondents, after cleaning the data, the final sample size consisted 

of 1130 respondents. 

4.8.3 Mode of data collection and survey method - Qualtrics – Online Survey Building 

Software 

Given the budget and time constraints of this study, as well as the requirements for a large 

sample, a proper survey method needed to be selected.  Various instruments have been used 

to conduct contingent valuation surveys, including mail surveys, telephone surveys, face-to-

face interviews, and more recently web-based surveys. The choice of the appropriate 

instrumentation technique has been discussed in great deal in the contingent valuation 

literature (Hanemann & Kanninen 1999; Clarke 2002).  Different survey instruments come 

with various advantages and disadvantages in terms of cost, biases and participation rates 

(Wright, 2005). These are discussed in more detail, below. 

In contingent valuation studies, face-to-face interviews have for a long time been considered 

the best data collection method (Arrow et al., 1993). The NOAA Panel (NOAA, 1993), 

recommended face-to-face personal interviews as the preferred method to collect data, on 

the basis that it allows the presentation of large amount of information in a controlled 

sequence whilst maintaining respondent interest and attention as well as encouraging the 

respondent to carefully consider their response, thus minimizing hypothetical bias and yeah-

saying responses (Arrow et al. 1993). However a common arguments against this interview 

method is that surveys are too expensive, and may be susceptible to “interviewer effects” 

that can bias the survey results (Davis et al., 2009).  Leggett et al. (2003) found that face-to 

face interviews provide higher WTP estimates than self-administered surveys. Another 

drawback face-to face is that respondents may not have sufficient time to fully understand 

the valuation context and frame it in the context of their individual preferences (Marta-

Pedroso et al., 2007). Furthermore, given the fact that face-to-face interviews are the most 

expensive of the modes of collection, the sample size required in this research would be 

significantly constrained by the budget allocation, therefore this mode was not feasible.  

Other methods such as mail and telephones surveys, were not employed due to a number of 

disadvantages to using these approaches, such as low response rates.   

Mail surveys also tend to suffer from sample selection bias, because those returning the 

surveys are typically more interested in the issue than those who do not.  Telephone surveys 

have severe drawbacks if the good is complicated and requires sufficient times to consider 

the proposal. Another disadvantage of mail and telephone surveys is that they are typically 
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based on lists that omit a large percentage of the population in question (NOAA, 1993; 

Mitchell and Carson, 1989). Mail surveys also have difficulty controlling question-order 

effects as well as difficulty guaranteeing random selection (NOAA, 1993). Therefore these 

methods were not included in the study.  

More recent work in the CV literature has also demonstrated the validity of using web-based 

surveys via the internet to conduct CV studies (Lindhjem and Navrud, 2011). In addition, the 

web-based format afforded various design advantages. Unlike mail surveys, participants 

were not able to browse through the surveys and answer questions in the wrong order. The 

surveys were interactive and branched to a considerable extent, so that participants did not 

have to respond to questions that were irrelevant to them based on their previous answers. 

The use of a web-based survey was particularly useful for randomising the bid offers in a 

manner which ensured that no participants were aware of this underlying process. Web-

based questionnaire responses have also been less susceptible to interviewer bias than face-

to-face or telephone interviews (Wantland et al., 2004). Internet based surveys can also 

provide respondents with addition privacy, in the comfort of their own home (Nielsen, 2011). 

Furthermore, given the fact that it is often difficult to get respondents to participate in 

surveys due to time constraints, online surveys are an easier, flexible and more convenient 

way of collecting data.  Other inherent advantages of using Internet based surveys include 

lower cost (postage, printing, interviewer and transcription costs are avoided) and can be 

administered rapidly (Hudson et al., 2004; Kaplowitz et al., 2004).  However, it is important 

to note that internet surveys are prone to some limitations, including sample selectivity and 

sample representativeness.  These derive from the fact that not everybody has Internet 

access, and those who do may not feel comfortable transmitting personal information 

through the Internet.   

To control for some of the risks associated with on-line surveys such as the uncertain identity 

of respondents or a large drop-out rate, a number of high quality control measures were 

applied. These included, automatic detection of duplicate respondents, re-invitations to 

remind respondents to participate in the survey, individual usernames with unique login ids; 

and constant monitoring or servers and networks. Each mode of survey execution has 

inherent advantages and disadvantages, yet an online surveying is chosen as the mode of 

survey execution for this study due to financial constraints as well as an attempt to avoid the 

presence of interviewer effects.   



84 
 

4.8.4 Translation of the questionnaire  

The questionnaire was first designed in English, and once a a finalised English version of the 

questionnaire had been approved, the questionnaire was then translated and made available 

in two other languages specific for the Basque region, Spanish and Euskera (The Basque 

regional language). Spanish and Euskera languages were used in the questionnaire 

development because many Basque residents are bilingual with Spanish being one of the 

main secondary languages spoken. It was also felt that the surveys being conducted in 

respondent’s native languages would minimise information bias. Survey translations were 

evaluated by bilingual experts from BC3 (Basque centre for climate change) with experience 

in translating similar surveys and crossed checked with bilingual representatives from 

Netquest. Both the English, Spanish and Euskera versions of the questionnaire were also 

tested and validated in pilot studies to ensure that there is no translational bias. Respondents 

had the option to choose their language of preference during the survey. As such, the risk of 

selection bias because of language was expected to be low.  

4.9 Handling data issues  

4.9.1 Robustness checks regarding the removal of speeders and outliers.  

To improve the validity of results, analysts of online surveys have incentives to identify low-

quality data and remove it before starting substantive analyses. Identifying low-quality 

responses and respondents is quite challenging, there is a considerable amount of 

controversy over what constitutes a low-quality response and whether to remove them or 

not.  In this study several checks where undertaken to identify low quality responses and 

identifier additional outliers (an observation that deviates so much from other observations 

as to arouse suspicion that it was generated by a different mechanism).  

In the CV literature there is currently a debate what to do with extreme or influential data 

points (outliers). The common argument is that outliers can have deleterious effects on 

statistical analyses (DeSimone et al., 2015). Firstly, they generally serve to increase error 

variance and reduce the power of statistical tests. Second, if non-randomly distributed they 

can decrease normality, altering the odds of making both Type I and Type II errors. Third, 

they can seriously bias or influence estimates that may be of substantive interest (DeSimone 

et al., 2015).  

Casual observation of the CV literature suggests that researchers rarely report checking for 

outliers of any sort (Osborne and Overbay, 2004).   Anscombe (1960) sorts outliers into two 
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major categories: illegitimate outliers and legitimate outliers. It is therefore important to 

consider the range of causes that may be responsible for outliers in a given data set.  Where 

outliers are illegitimately included in the data, it is only common sense that those data points 

should be removed (Osborne and Overbay, 2004).  For example, is a respondent is recorded 

as having a BMI of 3 then this is likely to be an obvious error. The general recommendation 

is to review the patient database, check if weight and height of that specific patient were 

measured and recorded correctly, and if possible, recalculate the BMI. Note that if it is not 

feasible to correct the erroneous value, then the recommendation is to remove it (Yang and 

Berdine, 2016).    

When the outlier is either a legitimate part of the data or the cause is unclear, the issue 

becomes murkier.  Several researchers argue that it is best to remove all detectable outliers 

so that the parameter estimates are more relevant to the target population (Campos et al., 

2016); others suggest keeping outliers to avoid possible data manipulation since the outliers 

are legitimate (Rankin and Robinson, 2018). However, not all researchers feel that way see 

Kontaki et al., 2016). For instance, several researchers argue that sometimes outliers might 

be just valid extreme observations due to random variability and reflect the inherent 

property of random sampling. If this is the case, then they should be kept and treated in the 

same manner as all other observations in data analysis. Another argument is that by 

removing “outliers” this may make the data biased in a way to make the data fit the 

hypothesis. 

Several measures have been suggested in the literature to examine outliers these include 

firstly a visual inspection of the data to provide an initial assessment of outliers (Osborne and 

Overbay, 2004).   Another additional method is to use conventional indicators like item non-

response and “don’t know” answers. However, an argument can be made that sophisticated 

respondents might conceal their inattentiveness by giving (random) answers that cannot be 

detected by conventional indicators.  One possible way to identify those low-quality data is 

to utilize response time as an indicator of data quality (DeSimone et al., 2015). Building on 

the fact that reading questions and processing information requires time (e.g., Meterko et 

al., 2015), particularly quick responses, the so-called speeding, might indicate minor data 

quality. Accordingly, removing these data might improve data quality.  

However, sometimes, the decision whether to keep or discard a data point is not clear 

cut. Therefore, it has been suggest that other robust methods should be used to take into 

account outliers.  “Robust” means less sensitive to outliers. Certain parameter estimates, 
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especially the mean and Least Squares estimations, are particularly vulnerable to outliers, or 

have “low breakdown” values. For this reason, researchers turn to robust or “high 

breakdown” methods to provide alternative estimates for these important aspects of the 

data 

A common robust estimation method for univariate distributions involves the use of a 

trimmed mean, which is calculated by temporarily eliminating extreme observations at both 

ends of the sample (Anscombe, 1960). Alternatively, researchers may choose to compute a 

Windsorized mean, for which the highest and lowest observations are temporarily censored, 

and replaced with adjacent values from the remaining data (Barnett & Lewis, 1994). For 

example, median is less affected by outliers compared to mean, and thus is a robust statistic 

(Anscombe, 1960). 

There also exist several other common robust regression techniques , such as Least Absolute 

Deviations regression (absolute values of the residuals are less sensitive to outliers than the 

square of residuals), Huber regression, Schweppe regression, and Least Median of Square 

regressions, etc (Yang et al., 2016).  Most of the outlier detection methods have their 

limitations, and many would not work well if the number of observations is small.  Whilst an 

argument can be made that robust methods are less sensitive to outliers; however, they 

usually suffer from reduced statistical power and are computational intensive (Osborne and 

Overbay, 2004).  Novel statistical methods are needed for overcoming these limitations.  In 

general, outlier detection and handling is not solely a statistical issue. More research is 

required on the issue.  Instead, outliers should be addressed in a holistic way by considering 

the research objective, the logistic feasibility of detection and removal, and the statistical 

validity of the data as a whole. In this study several checks where undertaken to test for 

outliers in the data. After careful consideration, it was decided that the most appropriate 

option for this study was to take the common approach in the literature and remove these 

respondents from the dataset.  

4.9.2 Cleaning the data  

Prior to analysing the data, the questionnaire includes several checks that are beneficial 

when assessing the quality of the data collected (each of these checks is referred to as a 

‘FLAG’). These checks are based on guidelines recommended by International Physical 

Activity Questionnaire (2006) when dealing with large quantitative datasets and the non-

normal distribution typical of physical activity reports. The following data quality checks were 

considered and discussed in more detail below.  
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Table 3: Data quality FLAGS 

Variable 

name  

Description (Dummy =1 if it meets the criteria) Category  

FLAG0 Information incorrectly inputted into survey  Data entry error 

FLAG1 Answers survey in less than 5 minutes  Speeder  

FLAG2 Illogical response  Outlier response / Missing 

FLAG3 Protest response  Protest response  

 

The following table 4 shows the number of instances where data are flagged as problematic, 

as well as the percentage of these in the relevant sample (total sample versus FLAG sample). 

Table 4: Effect on data quality after removal of Flag responses  

 Full sample (n=1366) 

FLAG number  N % 

FLAG0 10 <1 

FLAG1 10 <1 

FLAG2 93 6.80 

FLAG3 123 9.00 

Total  236 17.27 

Note: FLAGs are dummy variables, FLAG = 1 indicates a failure to pass the test. 

Data entry errors (FLAG0) 

Data was reviewed for any data entry errors, which could have occurred when respondents 

were asked a question that involved typing something in manually. A total of seven questions 

in the survey required manually imputation. These questions included the respondent’s year 

of birth, location, number of people living at home, maximum willingness to pay, minimum 

willingness to accept, and two other payment questions.  A total of 10 respondents answers 

were coded incorrectly or the wrong format and were removed from the analysis.  

Removing Speeders (FLAG1) 

Using an online survey date and a time stamp tool in Qualtrics, we were able to find out how 

much time it took each individual to complete the survey. Survey response time was on 

average 18-20 minutes, this response time also matches an earlier pilot study. Past 

experience of online research studies shows that respondents who compete the survey too 

quickly (less than 30-50% of median) are not likely to be properly reading or answering 

questions appropriately (Yang, Gannon and Weightman, 2018), therefore, in this study, 
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respondents who answered less than 30% of the median time were classified as ‘Speeders’ 

(those who were judged to have completed the questionnaire unreasonably quickly, about  

n=10 <1% of respondents), and removed from the data set.  

 Median time taken to complete survey = 18 minutes   

 Trimmed at 30% those who took the survey in under 5 minutes (5 minutes) 

In total 10 (0.73%) of respondents were judged to have completed the questionnaire 

unreasonably quickly and hence removed from the analysis.  

Removing outliers (FLAG2) 

The data was also checked for inconsistencies in the information provided by the 

respondents. Following recommendations from (International Physical Activity 

Questionnaire, 2006), respondents who reported extremely high levels of walking and 

moderate and vigorous physical activity time were greater than 460 min/day (7 hours) were 

removed from the CVM analysis. In total, there were 93 observations that reported high 

levels of physical activity (more than 7 hours (460 minutes) a day). The main reason as to why 

this was done was to avoid introducing a bias by including invalid responses.  

Protest responses (FLAG3) 

In contingent valuation survey, it is not uncommon to have so-called protest bids where 

respondents state a zero WTP or WTA (Kristrom, 1997).  Protest responses were identified 

using a follow-up debriefing question asked of respondents who selected No the reason for 

their response. Responses that were inconsistent with welfare estimation were labelled as 

protests (e.g., government should not use taxpayers money, government wastes too much 

money, etc.), following recent recommendations by prominent stated preference 

researchers (Johnston et al., 2017). To identify protest responses, typically a set of attitudinal 

questions is asked to respondents, addressing different reasons for protesting such as ethical 

beliefs, vehicle payment, or fairness.  There is currently no single set of best practices to 

address protest responses in estimation of WTP/WTA (Johnston et al., 2017), so we follow 

the most conservative approach and exclude them from the analysis (Carson et al., 1998; 

Strazzera et al., 2003; Halstead et al., 1992). This approach has been widely-used in other 

health policy CVM applications (e.g., Meyerhoff et al., 2006; Jorgensen et al., 1999) 

Given that in this study, the WTA method is employed it is expected that the number of 

protest respondents will be low, following similar guidelines to other contingent valuation 

https://www.sciencedirect.com/science/article/pii/S0301421517305669#bib23
https://www.sciencedirect.com/science/article/pii/S0301421517305669#bib23
https://www.sciencedirect.com/science/article/pii/S0301421517305669#bib11
https://www.sciencedirect.com/topics/social-sciences/energy-policy
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studies, protest responses were removed from analysis. In this study, for respondents who 

answered no to both the initial bid values and follow up bid question, an open ended 

question was asked to respondents to capture whether or not participants were willing to 

accept any amount at all (positive WTA or Zero WTA, respectively) to participate in this type 

of lifestyle intervention program, and in the case of zero WTA, the reason for not being willing 

to accept payment.  Protest bidders were identified as respondents who answered “no” to 

both the initial bid and the follow up dichotomous choice WTA question, expressed a zero 

WTA and chose one of the following three explanatory reasons among those provided in the 

questionnaire:  ‘didn’t agree to the idea of the government using incentives schemes to 

increase physical activity levels’, ‘didn’t believe that the scheme was realistic’. Other reasons 

for not paying, such as ‘Weren’t interested in increasing in participating’ or ‘Didn’t have the 

time for doing more steps’ were not considered protest responses. From this, 123 (9.00%) of 

respondents were classified as protest responses and removed from the analysis. A protest 

rate over 40% would indicate that there is a design issue with the contingent valuation 

question.  Out of the 1366 respondents 9.00% were deemed protest. Therefore, since the 

protest rates (9%) are very far away from the 40% threshold level, the contingent valuation 

method has almost no problem with the validity test. 

4.10 Chapter summary  

This chapter detailed the various stages required in the development of the CVM 

experimental research study. A comprehensive description is provided on the questionnaire, 

format and experimental design.  Pilot and Focus group studies highlighted and identified 

some areas that required modification. Prior to fielding the final version of the survey 

instrument, it was subjected to a rigorous testing in a pilot survey as discussed in this chapter.  

An online survey was then administered to a representative sample of the adult population 

in the Basque region, Spain.   
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5 Chapter 5 - Descriptive statistics  

5.1 Introduction 

This chapter describes the descriptive statistic results of the entire study, which was designed 

to elicit respondent’s WTA estimates for a healthy lifestyle intervention program.  The 

chapter aims to provide a profile of respondents in terms of their main socio-economic and 

socio-demographic characteristics, and of the questions relating to attitudes, perceptions 

and behaviour towards a lifestyle intervention program.  The rest of this chapter is organised 

as follows, the first section presents the socio-economic characteristics of the sample 

(section 5.2), and the second section evaluates respondents health behaviours (section 5.3). 

Details of the results from a number of attitudinal question regarding attitudes towards 

physical activity and environmental attitudes (section 5.4). Finally, the chapter concludes 

with the chapter summary (section 5.6).  

5.2 Data and descriptive statistics  

The survey was administered online, targeted a random sample of 1500 individuals from the 

Basque autonomous community in September and October 2017. The survey yielded a 

representative random sample of 1366 respondents, a response rate of 91.06%.  To deal with 

potentially disengaged or inattentive participants, we excluded responses from “speeders” 

and responses with many missing observations. The median duration was 18 minutes, and 

survey responses that were completed faster than 5 minutes (30% of the median duration) 

were deleted from the dataset.  In addition, respondents whose answers appeared 

inconsistent (outliers) or classified as a protest answer were also removed from the dataset. 

Following this criteria, 1130 responses were retained and used in the study, representing a 

response rate of 75.33%.  

5.2.1 Geographical location  

Before analysing the answers to CV questions, it was important to check how well the sample 

represents the population of the Basque Country.  As mentioned previously, every effort was 

made to ensure that the sample was random and representative of the population in the 

Basque region, Spain.  The descriptive statistics for our sample can be compared to national 

figures from the official statistics of the Basque Country and other large household surveys 

recently conducted by the government (EUSTAT 2018; INE 2018). Table 5 provides a 

breakdown of the population size for the main three regions in the Basque autonomous 

community, namely the Alava, Biscay and Gipuzkoa regions.  
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The results show that the sample is well representative in terms of geographical location 

within the Basque autonomous community. The chi-square test of proportions and z-tests 

revealed that there is no difference between survey respondents and the Basque population, 

in terms of geographical location.  

Table 5: Comparison of population size by Basque region against the Census population  

Basque autonomous community (regions)  % sample in each region % population in each region 

estimated census 2011 

Alava/Araba region 15.72 14.80 

Biscay/Bizkaia region  60.10 52.40 

Gipuzkoa region  24.18 32.80 

Total  100% [1130] 100 % [2,189,534] 

 Source (Instituto Nacional de Estadística, 2018) 

5.2.2 Gender  

On examination of the sample population against the Basque census 2011, according to the 

population statistics in the Basque region, we see that overall the sample is relatively well 

balanced in terms of gender, since there is a slight prevalence of females (see table 6). In our 

study, gender was measured a dummy, coded a value of 1 if the respondent is a female and 

0 if the respondent is a male. The results show that out of 1130 respondents, 44% (498) were 

females and 56% (632) were males, whilst in comparison to the 2011 census which 

documents 42% were females and 58% were males, thus there is a slight over representation 

of females in the sample.  

Table 6: Comparison of Gender profile of Sample against the 2011 census population  

Gender Male Female 

Census 2011 58% 42% 

Sample 56% 44% 

Source (Instituto Nacional de Estadística, 2018) 
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5.2.3 Age profile  

Figure 7 displays the age profile of respondents in the sample in comparison to the 2011 

census data. Age is measured as a continuous variable, indicating the number of years the 

respondent had at the time of the survey.  In the survey, the average age of a respondent 

was 42 (sd 13.34), the minimum age was 18 years and the maximum age was 85 years. It is 

clear from these comparisons that there are fewer respondents in the 65+ age categories 

and more in the age categories 35-44 and 45-54. There are several possible explanations to 

explain this; (1) the survey was conducted online therefore may be more appealing to 

younger respondents who are more tech savvy, (2) in most countries, Physical inactivity 

increases with age, with older adults being less active than younger adults therefore the 

survey may not be appealing to older respondents. (Trost et al., 2002).  

Figure 6: Comparison of Age of Sample against the 2011 Census population  

Source (Instituto Nacional de Estadística, 2018) 

5.2.4 Employment  

Table 7 presents the breakdown of the sample according to employment status. Around 

(61%) of respondents reported working on a full time basis (defined as working more than 

30 hours a week), around (9%) reported working part time (<30 hours per week). Another 

considerable proportion of respondents which accounted for (12%) reported that they were 

unemployed. Of the remainder (8%) were students and (9%) were retired.  When we examine 

the economic activity with Basque census data, as shown in table 8, we have to merge 

categories in order to make a comparison. We merge full-time and part-time into one 

category consistent with Basque census data indicating that around 60% of the population 

are economically active. We merge unemployed, full time student and retired, indicating that 
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7% of the Basque population are not economically active. When we compare the sample 

population with Basque census data, the sample is relatively well represented. Although it is 

worth noting that the unemployment figures are slightly higher than official census levels.  

Table 7: Profile of respondents according to current employment status 

Employment status Frequency  percentage 

Employed on a full-time basis 691 61.15 

Employed on a part-time basis 105 9.29 

Unemployed 140 12.39 

Student 91 8.05 

Retired 103 9.12 

 

Table 8: Comparison of employment status of the sample against the census population for the Basque region. 

 

Survey sample 

 

% population in 2011 census  

Employed (%) 70.09 60.12 

Unemployed (%) 11.94 7.15 

 Source (EUSTAT 2018; INE 2018)  
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5.2.5 Income  

Respondents were asked to state their net income per month in Euro (€). Income consists of 

5 intervals, earning less than €500, earning between €500 -  €1,499, earning between €1,500 

- €2,499, earning between €2,500 - €5,000, and the last one being having a monthly income 

greater than €5,000. As displayed in table 9, for self-reported monthly household income, 

13.72% of participants earned less than €500 per month, 34.96% earned between €500 and 

€1,499, 34.78% earned between  €1,500 and €2,499, 14.51% earned between €2,500 and 

€5,000, and the remaining 2.04% reported earning more €5,000. Individual monthly income 

is distributed considerably evenly, though income groups (less than 500 euro) are slightly 

overrepresented and the income groups (>5000 euro) are a little underrepresented, 

comparatively, there were statistical significant differences between the household incomes 

of males and females in the sample (chi2 = 7.69; sig<0.05). 

Table 9: Profile of respondents according to income level   

Monthly income % sample  Cumulative frequency of sample  

Less than €500 13.72 13.72 

Between €500 -  €1,499 34.96 15.75 

Between €1,500 - €2,499 34.78 50.53 

Between €2,500 - €5,000 14.51 65.04 

Greater than €5,000 2.04 100 

 

Salaries are relatively high in the Basque region, in comparison to other regions in Spain.   In 

2017, the average salary in Basque region was €1,634 euros a month (Eurostat, 2018). In our 

study the average income was between €1,500 and €2,499 euros a month.  In the analysis 

these five income intervals based on the Basque census income information, were then 

dichotomized into three categories, those who were earning less than 500, and between 

€500 - €1,499 were classified as below average (low earners), those earning between €1,500 

- €2,499 were classified as average (average earners), and lastly those considered to be 

earning between €2,500 - €5,000 or more than €5,000 were classified as above average (high 

earners).   
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5.2.6 Education  

Table 10, displays the educational attainment of respondents. Education level, rated on a 

scale of 1-6. Self-reported is reported as follows 1 = no qualifications, 2 = primary school, 3 = 

secondary school, 4 = Trade, vocational training, 5 = medium (foundation degree or three 

year university degree, 6 = advanced (Four-year university degree or higher).  Limited 

information exists regarding educational levels in the Basque region, however, according to 

Eustat (2018) around 50.92% of the population are educated to a degree level. In this study, 

similar educational attainment levels are reported with around 50% of the population being 

educated to a degree level.  Concerning the distribution of less-educated people, according 

to Eurostat (2019) around 35.7% of the population are education are educated to a 

secondary school level, in our study those who hold high school degrees or below, are under- 

represented (11.66%).  A reason for this could be related to the fact that the higher people 

are educated, the more they are informed about health and environment issues (Dahlgren, 

1991). Based on the knowledge they already possess, they can understand the porpoise of a 

health intervention program relatively easily. Secondly, the higher people are educated, the 

more they care about health and environmental issues (Marmot et al., 2015).  On average 

younger people attain higher levels of education than older ones. In 2018, 80.6 % of people 

aged 25–54 in the EU had attained at least an upper secondary level of education, compared 

with 65.8 % of those aged 55–74. Those with tertiary educational attainment amounted to 

35.2 % of those aged 25–54 and 21.7 % of those aged 55–74 (Eurostat 2019).  

Table 10: Profile of respondents according to educational attainment   

Educational attainment Frequency  percentage 

No qualifications 2 0.19 

Primary  29 2.75 

Secondary school 92 8.72 

Trade/vocational training 289 27.39 

Medium-foundation degree 367 34.79 

Advanced-master’s degree plus 278 26.35 

 

 

 

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:EU-28
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5.3 Health behaviours 

In this section respondent’s attitude towards being more physical active, their health and 

environment will be explored. The attitudinal and behavioural data gathered by this study 

provide a wealth of information about Basque residents’ perceptions and attitudes towards 

being physically active. This information could also be used to tailor health related activities 

to those most interested in them, or conversely to capture the interest of those least 

interested. This information can also be useful when testing the validity of WTP and WTA 

bids.  The questionnaire included some follow-up attitudinal questions to evaluate 

respondent’s attitudes towards the proposed programme, opinion of 10,000 target, opinion 

of using a mobile phone to become healthier and towards the questionnaire in general. 

5.3.1 Self-rated health  

In order to determine whether an individual’s health status influences WTA, respondents 

were asked to rate in general their overall perception of their health status, by marking one 

of five possible alternatives ranging from excellent to poor.  Self-rated health was measured 

on a five-point scale with choices: ‘very poor’, ‘poor’, ‘fair’, ‘good’ and ‘excellent’.  Self-rated 

health has been demonstrated to predict mortality (Sing-Manoux et al., 2007; Manor et al., 

2001) and is widely accepted as a valid instrument of health status, which has been used in 

a number of different studies (Ii et al., 2012; OECD, 2014; Doctorman and Boman, 2016). For 

the purposes of modelling the self-rated health variable was dichotomised where one 

represents ‘good or above’ self-rated health. The collapse of the categorical self-rated health 

to a dichotomous variable is common in the literature. For instance, Manor et al. (2001) 

treated self-rated health a categorical and dichotomous dependent variable. They found 

comparable estimates on size and significance on independent socioeconomic variables, 

validating the collapse of self-rated health to a dichotomous dependent variable.  

5.3.2 Relationships between self-rated health (dichotomised) and socioeconomic 

variables for entire sample  

Men and women with higher levels of physical exercise reported higher health levels in 

comparison to those who reported no physical exercise (Rupps et al., 2012). The relationship 

between self-rated health and gender is depicted in Figure 7. Male mean self-rated health 

was slightly worse than that for females; however the chi-square test for categorical 

difference in self-rated health for males and females indicates there was no statistical 

differences (p=0.21).  
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Figure 7: Cross tabulation gender and self-rated health  

 

5.3.3 Health illnesses  

To determine if having a health illness would influence an individual’s WTA to participate in 

the program, respondents were asked if they had ever been diagnosed by a doctor as having 

any of the following conditions; high blood pressure, high cholesterol, heart disease  or had 

a heart attack, diabetes, overweight, inactive and a unhealthy diet. The results show that 

around 16.54% of the population reported having high blood pressure, 27.52% reported 

having high cholesterol, 1.76% a heart related illness, 3.89% diabetes, 38.93% had been 

medically advised to lose weight and 24.42% had been medically advised that they were 

physically inactive (see figure 8).  

Figure 8: Health illness   
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5.3.4 Frequency of Exercise  

There is no standardised method for assessing physical activity (PA). Physical activity levels 

can be measured either indirectly through questionnaire- based surveys which involve asking 

people to report how much exercise they do, or directly by objectively measuring the amount 

of exercise a person is doing (e.g. motion detectors, direct observation, remote sensing 

systems). The former method, known as self-report, is the most widely used measurement 

method in surveys for assessments covering large numbers of people and the method has 

been validated in various studies (Cleland et al., 2014).   

In this study, PA level was assessed using questions modified from the Global Physical Activity 

Questionnaire short form (IPAQ).  Respondents were asked to report the number of days 

spent engaging in moderate and vigorous activities in a typical week.  Response days were 

coded from no days (0) to every day (7). Data was also collected on the amount of time (hours 

/ minutes) a person had engaged in both moderate and vigorous physical in the past 24 hours.  

Walking and moderate and vigorous activities were defined using the standard IPAQ 

descriptions. Moderate activity included activities that required moderate physical effort and 

resulted in small increases in breathing or heart rate such as cycling on a flat area. Vigorous 

activity included activities that required hard physical effort and resulted in large increases 

in breathing or heart rate such as Cycling uphill.  Sedentary behaviour was also accessed using 

GPAQ questionnaire. Participants were asked to state the amount of time in a typical day 

they spent sitting or reclining this included sitting or reclining at work, at home, getting to 

and from places or with friends. We measured sedentary behaviour by asking respondents 

how many hours in the past 24 hours they watched television, or played computer or video 

games on school days and weekends. Responses were added to generate an estimate of total 

hours of sedentary behaviour, as used in other investigations (Brodersen et al., 2007). 

Research into current levels of sedentary behaviour is limited, particularly in the Basque 

region of Spain. As shown in table 11, when we look at sedentary behaviour (sed_ttl) in a 

typical day respondents allocated around 366 minutes which is approximately 6 hours every 

day being sedentary.  
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Table 11: Time allocation to Daily activities   

Variable name Description Obs Mean 
Std. 

Dev. 
Min Max 

mod_ttl Minutes of moderate PA in the past 24 hours 1130 65.71 73.07 0 420 

Mod_days 
Typical amount of days spent doing 

moderate PA in a week  
1130 2.85 2.04 0 7 

vig_ttl Minutes of vigorous PA in the past 24 hours 1130 41.06 62.95 0 360 

Vig_days 
Typical amount of days spent doing vigorous 

PA in a week 
1130 1.52 1.81 0 7 

sed_ttl 
Minutes spent being sedentary in the past 24 

hours  
1130 366.07 221.68 0 1080 

travel_motor 
Time spent travelling by motorised transport 

(Car, bus etc) in the past 24 hours  
1130 86.36 83.51 0 610 

 

Respondents reveal that on average they spend at least 66 minutes doing moderate physical 

activity and 41 minutes of vigorous activity in a typical day (24 hours).  The number of days 

and minutes provided were then multiplied to create one measure of overall time spent 

exercising. The following formula as recommended by (Loyen et al., 2016),  was used to 

calculate time spent exercising:  

 ((days/week VPA *2 min/day VPA) + (days/week MPA * min/day MPA)), when converting 

into minutes / week moderate to-vigorous physical activity (MVPA).  

*MPA=moderate physical activity *VPA=vigorous physical activity 

As a general ‘rule of thumb’ 1 minute of vigorous-intensity activity counts the same as 2 

minutes of moderate-intensity activity. Thereafter, total PA (MVPA) was re-categorized into 

(i) 150 minutes per week and above, or (ii) below 150 minutes per week. Based on this 

dichotomous categorization of self-reported PA, participants who spent 150 minutes per 

week and above were considered to be active whereas those who spent less than 150 

minutes per week were considered to be inactive. The term being ‘physically active’ was 

defined as “engaging in at least 150 minutes of moderate- to vigorous-intensity aerobic 

physical activity per week in bouts of 10 minutes or more and strength training two times per 

week”.  Around 57% of the sample reported to be doing over 150 minutes of 

moderate/vigorous PA each, whilst around 43% of the sample reported doing less than the 

recommended guidelines. 
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Table 12: MVPA levels per week     

Variable name Frequency % 

MVPA >150 minutes per week   644 56.99 

MVPA <150 minutes per week  486 43.01 

 

5.3.5 BMI and weight perception  

Respondents were asked to give information on their height (metric) and weight (metric), 

this self-reported weight and height measurements were also calculated to determine body 

mass index (BMI).  BMI is used to estimate the prevalence and associated risks of overweight 

and obesity within a population. To calculate BMI, the respondents were asked to state their 

height (in meters, m) and weight (in kilograms, kg) respectively.  Participants on average 

weighted 74.65 kg and had an average height of 169.56cm.  The average weight for females 

and males was 65.50 kgs and 82.05 kgs respectively. Table 13 displays these results.  

Table 13: Weight, Height and BMI  

 Males Females Sample mean  

Height (cm) 175.35 162.49 169.68 

Weight (kg) 82.05 65.50 74.76 

BMI 26.63 24.64 25.75 

 

Both measurements of height and weight enabled the calculation of self-reported BMI. The 

formula for calculating BMI is shown below: 

𝐵𝑀𝐼 =  
𝑊𝑒𝑖𝑔ℎ𝑡 (𝑘𝑔)

𝐻𝑒𝑖𝑔ℎ𝑡2(𝑚2)
 

Participant BMI was calculated and classified into categories according to the clinical 

guidelines for overweight and obesity in adults by the World Health Organisation (2018) 

which defines BMI as the weight in kilograms divided by the square of the height in metres 

(kg/m2). The World Health Organisation (WHO 2014) classifies BMI into six major 

classifications. The classifications are underweight, normal weight, overweight, obese class I, 

obese class II and obese class III. However, this study merges the three sub- classifications of 

obesity into one (i.e. obese) since our focus is not on the various sub- classifications of 

obesity. According to the World Health Organisation (WHO), adults who have a BMI of 25- 

29.9 are classified as being overweight and those having a BMI over 30 are classified as obese 

(WHO 2014).  Table 14 shows how BMI is classified into the various categories. Results from 

the study showed that 2.21% of the sample to be underweight (BMI <18.5), 46.99% normal 
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weight (BMI 18.5– 24.9), 35.04% overweight (BMI 25.0–29.9) and 15.75% obese (BMI ≥ 30), 

which generally approximates the Spanish adult population (EHSS, 2014), but with slightly 

lower levels of obesity (Average participant BMI was 25.75 (s.d.4.73).   

Table 14: BMI classification  

BMI classification  BMI cut-off points  Sample n (%) 

Underweight  < 18.5 25 (2.21) 

Normal weight 18.5 – 24.9 531 (46.99) 

Overweight 25.0 – 29.9 396 (35.04) 

Obese  Obese Class I 30.0 – 34.9 178 (15.75) 

Obese Class II 35.0 – 39.9 

Obese Class III ≥40.0 

Source: WHO (2014) 

Whilst there have been some concerns raised about the validity of using a BMI as an obesity 

measurement and there are other potential measures such as waist circumference 

measurements. At a population level, BMI is generally considered a good measure of 

overweight and obesity, and we will therefore be used throughout this thesis. For instance, 

in 1995 the Spanish Consensus for the Evaluation of Obesity, drawn up by the Spanish Society 

for the Study of Obesity, recommended using the BMI as an indicator of body fatness in 

epidemiological studies conducted on the adult population (SEEDO, 1995; Aranceta et al., 

2016) . Furthermore, Other studies that have also collected and reported BMI in this way 

include (Cain et al. 2013; Kirk et al. 2009; Courtemanche et al. 2015; Mielgo et al., 2016 ). 

However, it is important to interpret BMI as recorded in this survey with a level of caution 

due to the fact that it is self-reported.   

5.3.6 Relationships between gender, age, self-rated health, physical activity level and 

BMI  

Table 15 provides information on the percentage of people underweight, normal weight, 

overweight, and obese when the various sub-groups of the variables of interest are taken 

into consideration. In other words, Table 15 provides information on the distribution in 

percentages of the people in the various sub-populations (variables of interest) who are in 

the various sub-classifications of BMI.  For instance, an average BMI of 26.63 (Overweight) 

was reported for males and 24.61 (normal weight) for females in the sample. The results 

showed that the results are similar to other studies in Spain (EHSS, 2014; Acevedo et al., 

2017). As expected inactive respondents reported on average higher BMI levels compared to 

active respondents.  
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Table 15: Cross Tabulation analysis of age status and BMI.  

Variables  BMI Categories  

 Underweight (%) Normal weight (%) Overweight 

(%) 

Obese (%) 

Age groupings:      

18-24 5.30 62.12 25.76 6.82 

25-34 3.93 55.46 26.64 13.97 

35-44 1.38 49.31 33.45 15.86 

45-54 1.40 41.26 40.21 17.13 

55-64 0.00 35.64 46.28 18.08 

65-74 1.67 38.33 31.67 28.33 

75+ 0.00 50 50 0.00 

Gender     

Male 0.32 38.77 42.72 18.20 

Female 4.62 57.43 25.30 12.65 

Self-rated Health      

Poor 0 17.39 43.48 39.13 

Fair 2.75 29.82 38.07 29.36 

Good 2.06 45.45 36.88 15.61 

Very good 1.58 62.06 31.23 5.14 

Excellent  5.66 75.47 16.98 1.89 

Physical Activity     

Active 2.22 52.69 33.54 11.55 

Inactive  2.21 39.76 36.95 21.08 

Source: Author’s calculation  

Figure 9: Cross tabulation analysis of BMI and physical activity level  
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Additionally, as respondents were self-reporting height and weight, weight perception was 

considered an important factor in this study. Almost 68% of the sample reported that they 

had attempted to control their weight level at some point in time, either via physical activity 

(48%), reduced calorie intake (43%), ate healthier (37.5%), took medication (2%), and sought 

professional help (16.9%). The results indicate that increased physical activity intake was the 

most popular option in the sample, further highlighting the importance of this study.  

5.4 Attitudinal and behavioural responses 

The attitudinal and behavioural data gathered by this study provide a wealth of information 

about Basque residents’ perceptions and attitudes towards being physically active. This 

information could also be used to tailor health related activities to those most interested in 

them, or conversely to capture the interest of those least interested. Additionally, the 

information on respondents’ attitudes can help test the validity of WTA bids.  

5.4.1 Intentions to change behaviour according to Transtheoretical model 

Results from the Transtheoretical behaviour change model are shown in table 16. For the 

regression analysis, the five levels related to the original theory were dichotomized into two 

those who were “meeting WHO guidelines” and those who were “not meeting WHO 

guidelines”.  Respondents in either the pre-contemplation, contemplation or preparation 

stages were classified as “not meeting WHO guidelines” and considered to be inactive. Whilst 

respondents in the action and maintenance stages were classified as “meeting WHO 

guidelines” and considered to be active. The results show that around 43.98% of respondents 

are currently classified as inactive, that is they are reaching the required 10,000 steps whilst 

56.02% are classified as active.  

Table 16: Transtheoretical model and physical activity intentions  

Active / 

Inactive Category Description n Percent 

Physically 

inactive  

Pre-

contemplation  

Not physically active or intending to be within the 

next 6 months;  115 10.18 

contemplation 

Not physically active but considering becoming active 

within the next 6 months 197 17.43 

Preparation 

Doing some physical activity but not enough to meet 

current physical activity guidelines 185 16.37 

Physically 

active  

Action Regularly physically active but for less than 6 months 136 12.04 

Maintenance  

Regularly physically active and for more than 6 

months.  497 43.98 
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5.4.2 Attitudes towards dieting and weight control  

Individuals who have been on a diet or  attempted to control their weight in the past, have 

higher reported willingness to pay for weight intervention studies (Busch et al. 2004). In this 

study, around 67.96% of the sample reported that they have tried to lose weight in the past, 

with around 49.55% reporting that they did so by increasing their physical activity levels, 

45.39% reduced their calorie intake, 16.81% used medication and 38.40% tried to change to 

a healthier diet (see table 17).  

Table 17: Weight control methods 

Weight control method Frequency 

Physical activity  49.55% 

Reduced calorie intake 45.39% 

Medication 16.81% 

Changing diet 38.40% 

 

5.4.3 Individual’s opinion towards 10,000 steps guidelines  

To determine respondent’s interest in a hypothetical scheme aimed to encourage more 

people to reach a step goal of 10,000, respondents were asked to state how realistic they 

thought achieving ten thousand steps a day was and if they would be interested in 

participating in a program that encouraged individuals to reach this step goal using a mobile 

phone app.  The purpose of these questions was essential to ascertain current opinion about 

10,000 step guidelines.  As shown by figure 10, most respondents (809, 70.53%) in the sample 

reported that walking 10,000 steps every day was a realistic step goal.  

Figure 10: walking step goal target  
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A 10,000 step goal was selected primarily as the 10,000 steps campaign, has been useful in 

tailored intervention efforts aimed at promoting PA. (Schlechter et al., 2015; Olivares et al., 

2015) Previous physical activity intervention studies which have used the 10,000 steps per 

day goal have demonstrated that individuals who can accumulate 10,000 steps a day have 

higher levels of weight loss, reduced blood pressure and body fat levels in comparison to 

those who do not achieve 10,000 steps (Iwane eta l.., 2000). Individuals who are taking less 

than 5000 steps/day are classified as “sedentary / low active” and is indicative of physical 

inactivity (i.e., not meeting public health recommendations for accumulating moderate or 

greater physical activity). The authors also reported that those who walk between 5000-7499 

steps/day might be considered ‘low active’, those who walk between 7500-9999 might be 

considered ‘somewhat active’ and those who walk 10,000-12500 steps are likely be classified 

as ‘active’. Individuals who walk more than 12500 steps would be classified as ‘highly active.’ 

(Tudor-Locke and Bassett, 2004). The 10,000 step goal has many advantages, in that it is easy 

to remember and provides individuals with a concrete goal for increasing physical activity 

levels. The fact that the recommendations are focused on behaviour (and not the metabolic 

cost of that behaviour) it can therefore be applied to individuals of various body sizes.  

(Tudor-Locke and Bassett, 2004). However,  a key disadvantage with the 10,000 steps per day 

goal is not universally appropriate across various levels of age (particular older adults and 

children), gender, and physical function (Tudor-Locke and Bassett, 2011). A systematic review 

of pedometer-based studies (Tudor-Locke & Myers, 2001b) suggests that we should expect 

on average higher (12,000-16,000) steps/day from children's (8-10 years of age) samples, 

7,000-13,000 steps/day in healthy younger adult samples, 6,000-8,500 steps/day in healthy 

older adult samples, and 3,500-5,500 steps/ day in individuals with disabilities and chronic 

disease. Nonetheless, the 10,000 steps a day appears to be a reasonable goal and motivating 

target for healthy adults. (Tudor-Locke & Bassett, 2004). 

5.4.4 Using smart technology to monitor step counts 

An additional question regarding respondents opinion of using a smart phone to track 10,000 

steps was asked as the hypothetical scenario would entail this. We expect that smartphone-

based activity programmes will be more appealing to younger individuals who are generally 

more technically savvy, than older individuals. Similar other studies which have found this to 

be the case: (Ozdemir, Bilger and Finkelstein, 2017). The results show that as expected 

younger respondents (aged 18-34) are more willing to use technology such as a mobile phone 

to monitor their step counts whilst this declines slightly with the respondent’s age.  
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Figure 11: Cross tabulation analysis of age status and opinion of using technology to monitor steps  

 

5.4.5 Environmental awareness  

Given the fact that the reduction of carbon dioxide (CO2) emissions is imperative for climate 

change mitigation and that the transport sector is currently responsible for 23% of global 

energy-related CO2 emissions from oil-based fuel combustion, with the road transport sector 

showing the greatest burden. An important question to ask respondents relates to how they 

believe climate change influences and impacts their health and welfare. Environmental 

awareness is likely to increase the demand for a health intervention program that aims to 

improve physical activity levels.  In this study, two environmental questions were asked to 

respondents to understand firstly their opinion of climate change and secondly how this 

impacts their health and wellbeing.  Respondents were asked to rate using a Likert scale the 

relative importance that they gave to the effects of climate change on their personal health 

and welfare in the Basque Country (see table 18).  Around 29% of the population agreed and 

31.5% strongly agreed that climate change is an issue that needs addressed. In terms of 

attitudes towards climate change, more than half the study (60.35%) reported that they 

agreed (31.86%) or strongly agreed (23.01%) that climate change would impact their 

personal welfare in the long term. Answers to this question are used to assess whether 

respondents who consider the effects of climate change to be important for the Basque 

Country have a lower WTA compared to other respondents who are not overly concerned 

about the impacts of climate change on their health.  This study expects that respondents 

who are aware of the adverse effects of climate change on their health and environment are 

expected to have a lower WTA (higher WTP) for the health intervention program as found by 

other similar studies (Wang et al., 2009; Adaman et al., 2011).   

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00

Young person (aged 18-34)

Adult (aged 35-54)

Mature (aged 55+)

No - against Yes - in favor
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Table 18: Respondents attitudes and beliefs regarding climate change   

Description 

Strongly 

disagree (%) 

Disagree (%) Neither 

agree nor 

disagree (%) 

Agree 

(%) 

Strongly 

agree (%) 

Total 

Climate change is an issue 

that needs addressed 1.95 8.05 29.65 29.2 31.15 100 

Climate change will affect 

your personal welfare in 

the long term  3.27 13.1 28.76 31.86 23.01 100 

 

5.4.6 Debriefing questions 

After the payment questions, our survey instrument listed possible reasons for each 

observed sequence of responses, asking respondents to check all applicable reasons. This is 

consistent with one of the recommendations of the NOAA Panel on Contingent Valuation 

(1993). This question was asked to all survey respondents. 

 Table 19 shows the frequencies for such reasons. Interestingly a large percentage (17.96%) 

stated they found it easy to walk already achieve 10,000 steps (22.57%) and wanted to 

increase their step counts further (17.17%), whilst only a small number of respondents 

indicated that they didn’t want to increase their step counts (6.64%). Additionally, the follow 

up question enabled us to investigate protest responses and identify the reasons as to why 

they would not be willing to accept any payment incentive.   

Table 19: Follow up question results  

Option(s) 
Debriefing question N % 

I.  
Found it easy already to do 10,000 steps 255 22.57 

II.  
The government shouldn’t use taxpayers money to fund it 86 7.61 

III.  
Didn’t believe the scenario was realistic or be imposed  37 3.27 

IV.  
Didn’t have the time for doing more steps  194 17.17 

V.  
Weren’t interested in participating / doing more steps 75 6.64 

VI.  
Wanted  to increase steps and enjoyed walking 203 17.96 

VII.  
Would walk even without payment  269 23.81 
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5.4.7 Opinion of the program  

Respondents were also asked at the end of their survey, there opinion on which of the three 

options they would most prefer if the government introduced a scheme to encourage higher 

levels of walking. These three programs were (a) a program that rewards you for walking 

10,000 steps (b) a program that fines you each time you do not reach 10,000 steps (c) a 

program that only informs you how many steps you walk each day. Not surprisingly, more 

than 84% of respondents reported that out of the three options a program that offered them 

financial incentives would be their most preferred option. The least popular option was a 

program that fined respondents each time they did not reach 10,000 steps.  

Table 20: Opinion of various incentive programs     

Three type of programs on offer Option (a) 

Rewards you  

Option (b) 

Fines you  

Option (c) 

No incentive / 

information only 

Program preference (%) 84.34% 3.54% 12.12% 

n 953 40 137 

 

5.5 Descriptive chapter summary 

The purpose of this chapter was to provide an extensive overview of the main descriptive 

statistics for the sample population. The socio-demographic characteristics of respondents, 

such as gender proportion, age distribution, educational level, income distribution, family 

size, physical activity levels and health status, have been described and compared with 

official population statistics in this chapter.  Additionally, the attitudinal and behavioural data 

gathered by this study provide a wealth of information about Basque residents’ perceptions 

and attitudes towards being physically active. This information could also be used to tailor 

health related activities to those most interested in them, or conversely to capture the 

interest of those least interested. Overall average income of respondents of respondents is 

around €1,500 euros which represents the Basque average income level. Most of the 

respondents are highly educated. Lower educated respondents are underrepresented.  If a 

few more old individuals (above 65) and low educated respondents (lower than bachelor 

degree) were recruited, the survey results could have been improved. 
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6 Chapter 6 - The effects of including a ‘don’t know’ response option in 

a Contingent Valuation WTA study (Study 1) 

Study 1 Abstract 

Background: Evidence suggests that “don’t know” answers in Willingness to pay (WTP) 

contingent valuation surveys are generally treated as ‘no’ responses.  However, with 

Willingness to Accept (WTA) surveys, it is less clear how these answers should be treated.  

Objectives: The primary outcome of this study will be to analyse don’t know (DK) responses 

in a willingness to accept study. This study will examine several options for dealing with don’t 

know responses, this analysis considers the following; (1) the distribution of respondents 

who answered “Yes”, “no” and “don’t know” (2) compare results between a CVM question 

that excluded don’t know and a treatment which included a don’t know response (3) 

determine if respondents who answer “don’t know” display similar characteristics to that of 

a “yes” respondent and should therefore be coded as yes. (3) examine if the inclusion of a 

“don’t know” response influences WTA estimates. 

Methods/Study design: In this study we describe the results of a split sample experiment 

that allows for comparison of a standard dichotomous-choice control treatment to a 

treatment that included the option of responding don’t know to the contingent valuation 

question in addition to the standard yes and no response categories. 

Results: The findings from the paper indicate that DK respondents have different 

characteristics that do differentiate them from “Yes” and “No” respondents. Demographic 

variables appear to be the main determinants of a DK response, with the probability of being 

a don’t know respondent being significantly affected by  age, education level, employment 

status, income level, physical activity level and self-reported health at the 90% significance 

level or higher.  The results also indicate that WTA estimates are significantly influenced 

when don’t know responses are excluded or coded as no responses.  

Conclusion: We are able to examine several options for dealing with don’t know responses 

and conclude that removing don’t know responses from a dataset could potentially result in 

biased results and should therefore be included in the value estimation.  Coding a don’t know 

response in a WTA as a ‘yes’ would be a more conservative option as opposed to either 

removing don’t know responses or coding as a ‘no’ response.   
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6.1 Introduction 

In 1993, when designing a CV survey the NOAA panel recommended the inclusion of a middle 

response option in a CV survey. However, despite the CV method having been widely applied 

in the stated preference literature, few studies appear to follow the NOAA Panel 

recommendations. One of main justifications for this, is that the Panel did not provide any 

guidance to policy makers on how don’t know responses should be treated in contingent 

valuation studies. Consequently, a number of different strategies have been suggested to 

deal with don’t know answers in CV studies (Shaikh et al., 2007; Arrow et al., 1993; Krosnick 

et al., 2002; Akter et al., 2008).  The common hypothesis in the literature is that a DK response 

is similar to the most conservative response option. Meaning that if a respondent was forced 

to select between only a ‘yes’ or ‘no’ response, in a WTP study the conservative response 

would be no, whilst in a WTA study the conservative response would be yes.  However, 

despite this general hypothesis being applied in the literature, several studies have found 

mixed results (Groothuis et al., 2002; Carson et al., 1998; Martínez-espiñeira et al., 2012).  

In this study we describe the results of a split experiment involving two CV treatments parallel 

in all aspects except one treatment only uses the standard dichotomous- choice response 

format (Yes/No only) and the other treatment uses a standard dichotomous-choice response 

format with the addition of an DK response category. This study builds on and extends the 

CV literature by examining how DK responses in a willingness to accept CV study should be 

treated. The aim of this chapter is to investigate issues of theoretical validity of including a 

‘don’t know’ response option in a willingness to accept (WTA) contingent valuation study.  In 

this study we explore several alternative strategies when analysing don’t know responses. 

This is achieved by a split sample experiment involving two CV treatments parallel in all 

aspects except one treatment uses a uses a standard dichotomous- choice response format 

while the other treatment uses a standard dichotomous-choice response format with the 

addition of an don’t know response category.   

6.2 Aims and Objectives  

The main objectives of this study were: (a) to determine how DK responses should be treated 

in analyses and value estimation, (b) to examine if respondent socio-economic characteristics 

differ between respondents who answer yes, no and don’t know.   

6.3 Background / Previous studies 

The effect of uncertainty on contingent valuation estimates has been discussed in the 

literature at both a theoretical and an empirical level. According to Arrow et al., (1993) there 
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are a number of reasons as to why individuals are uncertain about their choices and if given 

the option to do so, select an answer such as ‘don’t know’ response in a CV question. These 

include; (1) being indifferent between a “Yes” or no response, (2) Inability to make a decision 

at that moment, (3) the survey may be too long and the respondent has become bored by 

the survey, resulting in a desire to end the survey sooner (4) respondents may not understand 

the policy proposed and the way in which it would be implemented, perhaps being hesitant 

about the policy instrument. Other authors have suggested that some individuals may not be 

sure how to answer or interpret the question, especially if the question asks someone to 

place a value on a good where a market does not currently exist (Lyssenko and Martínez-

Espiñeira, 2012). Wang et al., (1997) argue that don’t know responses are a result of a fault 

in the design of the questionnaire.  

Whilst many authors have provided justification for the inclusion of DK responses in CV 

studies, there is no agreement in the literature on the standard or the most empirical 

approach to be used when treating don’t know responses in contingent valuation studies 

(Martínez et al., 2012; Shaikh et al., (2007); Li and Mattsson, 1995; Van Kooten et al., (2001); 

Logar et al., 2012). Nor did the NOAA panel provide any justification (Arrow et al., 1993). As 

a result many researchers have adopted two main approaches when dealing with don’t know 

responses either to (1) treat them as no responses or (2) simply remove them from the 

dataset.  

Focusing firstly, on the WTP studies, the conservative hypothesis has been to treat don’t 

know responses as no responses (Carson et al., 1998; Carson et al., 1986; Champ and Brown, 

1997; Groothuis and Whitehead, 2002; Krosnick et al., 2002).  For instance, Carson et al 

(1998) examined the effects of offering a “would-not-vote” option in option in contingent 

valuation (CV) questions framed using the referendum format.  The authors found that 

offering a don’t know response option did not significantly change the proportion of ‘yes’ 

votes, and argue that if ‘would-not vote’ responses were recoded as vote against (no) 

responses, it would result in a distribution of response similar to that of a standard 

dichotomous-choice CV question. In the study, two independent samples of respondents 

were presented with a CV survey and asked to state their willingness to pay to prevent oil 

spills and the related damages to natural resources in the state of Alaska.  Around 18% of 

survey respondents give a ‘would not vote’ answer when offered this option. A comparison 

was then made between respondents who were only provided with a standard dichotomous 

choice question (vote in favour/vote against only) and those who were provided with an 

additional third response option (would not vote). The distribution of responses to the CV 
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question was statistically similar between the standard dichotomous-choice version and the 

version which offered the would not vote option, if the would not vote responses were 

conservatively recoded as would vote against. The authors also noted that recoding would 

not vote responses as vote against (no) responses resulted in median estimates that were 

not statistically different from the standard dichotomous-choice CV treatment. The authors 

concluded that when calculating WTP, researchers should follow a conservative approach 

and code “would not vote” as no or vote against responses.  In another study, Carson et al  

(1986) compared a CV phone survey question to actual vote on a referendum in California to 

issue bonds to construct sewage treatment plants.  In their study, around 24.6% of 

respondents selected a don’t know response option. When these respondents are excluded, 

the proportion of “yes” survey votes is statistically greater than that of the actual referendum 

outcome. However, the authors found that when 50–70% of the “don’t know” responses 

were recoded as Nos, this method was a good predictor of the actual referendum vote.  The 

authors therefore concluded that coding don’t know responses as no responses was the most 

conservative option in a WTP study. 

 Vossler and Kerkvliet (2003) and Haener and Adamowicz (1998), however, found that 

recoding don’t know responses as no responses is inappropriate. The main justification for 

this was that don’t know respondents possess unique characteristics that differentiate them 

from yes and no respondents. For instance, Haener and Adamowicz (1998) in their study 

about preservation of old growth forests in Alberta, Canada, found evidence also suggesting 

that don’t know responses could not be treated as No responses. Using an multinomial logit 

model to analysis “don’t know” respondents, the authors found evidence suggesting that 

respondents who chose the “don’t know” category, displayed different demographic 

characteristics to individuals who answered in the “Yes” or No categories. Specifically, 

gender, income and hiking activity levels were the main significant predictors of the 

probability of choosing the “don’t know” response category.  Not wishing to either eliminate 

or recode don’t know as Nos, as this could result in biased welfare estimates, the authors 

recommended recoding the don’t know responses to either “Yes” or “no” based on 

respondent’s answers to an open-ended payment question. Those respondents who 

provided a positive WTP amount in the open ended question (i.e. we’re willing to give up 

some amount of money for the program), would have responded “Yes” to the referendum 

question and were therefore recoded as “Yes” responses, whilst those who provided a zero 

WTP amount (i.e.  Was not willing to give up some amount of money for the program), were 

recoded as No responses. The authors then compared responses using three binary logit 
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models, one which excludes the “don’t know” responses, one which recodes the “don’t 

know” responses as Nos and the third which recodes the “don’t know” responses according 

to the open ended question. Whilst the authors did not believe that a don’t know response 

should be coded as a no response, of the 67 respondents who answered “don’t know” in the 

study and give a specific answer to the open ended question, the majority (82%) were 

recoded as No, whilst only (10%) were recoded as “Yes”. This would indicate that despite the 

authors suggestions the don’t know response is more closely related to a no response rather 

than a yes response in a WTP study.   

Another suggested strategy has been to remove don’t know responses entirely from the 

dataset on an assumption that the socioeconomic and other personal characteristics of don’t 

know respondents are the same as the rest of the sample (Skeje et al., 2019; Akter al., 2008; 

Champ et al., 2005).  However numerous authors disagree with this suggestion (Li et al., 1995; 

Wang et al., 1997).  In a study by Wang (1997), the authors examined the treatment of don’t 

know responses in contingent valuation surveys concluded that treating DK responses as no 

would underestimate the mean WTP. The study also found that deleting DK answers also 

under estimates the mean WTP. Li and Mattson (1995) argued that don’t know responses 

should not be removed from a dataset as this could potentially result in biased mean 

estimates of willingness to pay. These authors argue that if DK responses are removed from 

the sample, there is a potentially serious cost in terms of lost information. Additionally, if DK 

responses are removed from the sample, not only will the sample size be reduced, but there 

is a risk of sample selection bias, especially if DK respondents display different socioeconomic 

characteristics from Yes or No respondents. In fact, studies (Krosnick et al., 2012; Champ et 

al., 2005; Chambers and Whitehead, 2003; McClelland and Whittington, 1994) found that 

there does in fact exist demographic differences between respondents who answer yes, no 

and don’t know in CV studies. For instance, Krosnick et al., (2012) found evidence suggesting 

that offering a “don’t know” option encouraged respondents who had a low education level 

to avoid the effort of deciding how to answer the question, thereby reducing the impact they 

have on survey results. These findings are also backed up by other studies such as McClelland 

and Whittington (1994) who found that don’t know respondents were more likely to be 

female and have a lower level of education. However, an issue with the above mentioned 

studies is that they have focused primarily on the WTP format.  

Whilst the debate regarding the treatment of don’t know responses in a WTP study is still 

ongoing, another issue that has seldom received any attention in the CV literature relates to 

the treatment of don’t know responses in a WTA study.  With regards to the treatment of 
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“don’t know” responses in CV setting, the majority of studies have focused on entirely of the 

willingness- to-pay (WTP) format almost to the exclusivity of the willingness- to-accept (WTA) 

format.  

To the best of our knowledge, only one other study has examined the treatment of don’t 

know responses in a WTA context (Groothuis and Whitehead, 2012). In a study by Groothuis 

and Whitehead, (2002) the authors examined the don’t know response option in contingent 

valuation dichotomous choice questions using data from both willingness to pay and 

willingness to accept studies. The WTP study was in relation to a sea turtle protection 

program in North Carolina. Whilst, the WTA study asked respondents the compensation 

levels required to site a hazardous waste landfill in a rural Pennsylvania County.  Focusing on 

the WTA question, which was framed as a referendum where respondents were offered a 

tax reduction of $A (either 100, 500, 1000, 1500, or 2000) to accept a hazardous waste facility 

in their county. The WTA value elicitation question was: 

Suppose the State proposes to locate the hazardous waste landfill in your county. In return 

the State pro- poses to compensate people by reducing State income tax by $A per family in 

your county per year. Would you be willing to accept this proposal?  

Respondents were then given three answer choices either yes, no or don’t know. Around 

28% of the sample answered ‘don’t know’, 16% answered yes and the majority answered no 

(55%). The authors also asked respondents their reason for selecting a don’t know response 

but found no clear reason as to why respondents selected this option. The initial assumption 

in the WTP (North Carolina) study was that the don’t know response is most closely related 

to a no response. For the WTA (Pennsylvania) study, the initial assumption was that the don’t 

know response is most closely related to a yes response.  After analyzing the data, the 

authors concluded that in the WTP study, if respondents were forced to choose between yes 

or no with the WTP question, they would be more likely to choose the no response. However, 

in the WTA question, the authors found that respondents who stated a don’t know response 

are indicating a middle response reflecting uncertainty or ambivalence. Arguing that in a WTA 

study, the don’t know response is not similar to the yes response. The authors speculated 

that if respondents were forced to choose between yes or no with the WTA question, they 

would likely choose to protest or not to answer. Other studies have also suggest that DK 

responses could potentially be context specific and therefore how they are treated could vary 

(Balcombe and Fraser et al., 2009; Hwang et al., 2013) 
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These mixed findings and conclusions for dealing with don’t know responses suggests that 

more research is required on the issue. Additionally, an issue with this conservative approach 

theory is that of the few studies have examined the treatment of “don’t know” responses in 

CV studies, almost all have used the WTP format and assumed that WTA studies would follow 

a similar approach. Furthermore, all of the previous studies were based on the assumption 

that all don’t know respondents’ preferences are similar to either no respondents in a WTP 

study or similar to yes respondents in a WTA study.  Future studies should therefore attempt 

to identify if demographic characteristics of individuals who answer don’t know responses, 

differ from “Yes” or No respondents in a WTA study. 

Given the fact that there does not appear to be any consistent recommendation regarding 

the treatment of don’t know responses in a WTA study, this study will add to the CV literature 

by examining the effects of a don’t know response option in a WTA CV study. The results of 

this study are theoretically important as they can be used to provide guidance to policy 

makers on the appropriate way to treat DK responses in a willingness to accept CV study. 

6.4 Method 

In this study we explore several alternative strategies when analysing 'don’t know’ responses. 

A split sample design questionnaire was employed, which consists of a control and a 

treatment group. Questionnaire versions 1, 2 and 3 are combined to form the treatment 

group whilst questionnaire version 4 will be the control group.  The two groups received the 

exact same version of the questionnaire, except that the response formats differed in the CV 

questions. In the control group (questionnaire 4), respondents received a standard 

dichotomous (“Yes” or “No”) response format, whilst in the treatment group (questionnaires 

1-3 combined) the dichotomous choice format approach is extended to incorporate a third 

response option, which consisted of a “don’t know” response option. The purpose of this 

third response option was to make a direct comparison between the impact of including a 

don’t know response option versus the standard dichotomous choice option.  

 

All survey respondents were presented with information about the health risks of being 

physical inactive and the a policy proposal that aims to encourage higher levels of walking in 

the Basque autonomous community by offering financial payments each time a person 

reaches a 10,000 step daily walking goal.  Following a description of the program and the 

benefits to society in terms of health and economic costs of lower physical inactivity and 
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obesity levels, respondents were presented with a value elicitation question that was 

designed to elicit the minimum payment required to induce the respondent to consider 

walking 10,000 steps.  

Following a description of the program and the benefits to society in terms of health and 

economic costs, respondents were presented with a value elicitation question and asked if 

they would be willing to accept a euro bid amount (𝐵1  ) to consider participating in a walking 

program and reaching a daily step goal of 10,000 steps.  In the control group respondents 

were then given two answer choices: Yes or No. Whilst in the treatment group respondents 

were then given three answer choices: Yes, No or Don’t know. Depending on their answer to 

the initial bid amount, the follow-up bids were €0.25, €0.50, €1.00 and €2.50 following an 

initial “Yes” answer, and €1.00, €2.00, €4.00 and €10.00 following an initial “No” answer.  To 

obtain responses to a range of amounts as well as to address the starting-point bias that may 

arise when responses to valuation questions are influenced by the bid proposed in the initial 

valuation question (Loomis et al., 2014)  a total of four different amounts  were used as the 

initial bid.    

In the control condition, the WTA question, follows a similar format to standard WTP 

questions used in contingent valuation surveys (Bateman et al., 2002), however the follow 

up bid amounts are reversed. If the respondents answers a ‘yes’, the second bid (𝐵2𝐿  ) will 

be lower than the initial bid (𝐵2𝐿   <𝐵1  ); if the respondent answers ‘no’ then the second bid 

(𝐵2𝐻  ) will be double the initial bid (𝐵2𝐻  > 𝐵1  ). Thus the bid amounts presented in 𝐵2   

depend on the randomly assigned 𝐵1  .  This results in 4 possible outcomes (i) both answers 

are yes (ii) both answers are no (iii) a yes followed by a no (iv) a no followed by a yes response.  

In the treatment condition, the standard yes and no responses follow the same pattern as 

the control condition, however  if the respondent answers ‘don’t know’ to the initial amount 

of the first bid, then the level of the second bid is randomised as either a yes/lower response 

(𝐵2𝐿  ) or a no/higher response (𝐵2𝐻  ).  This results in an additional 5 possible outcomes (v) 

both answers are ‘don’t know’ (vi) a “yes” followed by a don’t know (vii) a “don’t know” 

followed by a “yes” (viii) a “no” followed by a “don’t know” (ix) a “don’t know” followed by a 

“no”.   Depending on their answer to the initial bid amount, the follow-up bids were €0.25, 

€0.50, €1.00 and €2.50 following an initial “Yes” answer, and €1.00, €2.00, €4.00 and €10.00 

following an initial “No” answer.   Initial bid values were also varied across surveys and 

respondents were randomly assigned to one of the following four starting bid prices to avoid 

any ordering bias. These initial bid values were based on the results obtained in the focus 
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groups and pre-test surveys, as well as previous studies (Cawley, 2008; Harinck et al., 2007). 

Table 21 displays the bid designs used in the study. 

Table 21:  Bid design (all bid amounts in Euro) 

Set Initial 

amount3 

(Bid1)  

Follow-up bid 

amount if Yes-

would accept 

payment at this 

amount  (Bid1/2) 

Follow-up bid 

amount if No-

would not accept 

payment at this 

amount  (Bid1*2) 

Follow up 

question  

(if don’t 

know – 

coded yes ) 

Follow up 

question  

(if don’t 

know – 

coded no)  

Total number 

of 

respondents 

(n=1130) 

I.  0.50 0.25 1.00 0.25 1.00 299 

II.  1.00 0.50 2.00 0.50 2.00 271 

III.  2.00 1.00 4.00 1.00 4.00 284 

IV.  5.00 2.50 10.00 2.50 10.00 276 

 

The purpose of these two groups enables us address a number of issues and concerns in the 

CV literature regarding the treatment of don’t know responses. The main issues include; (1) 

determining to what extent the inclusion of don’t know responses have on quality of data, 

(2) Analysing how best to treat don’t know responses in analyses and value estimation and 

finally examining if don’t know respondents exhibit characteristics that differ from that of 

Yes or No respondents 

6.5 Results  

6.5.1 Data and descriptive statistics  

The first thing to do is compare the distribution of the responses to the survey questions 

prior to the CV question and the demographic questions to assess whether the respondents 

in the two treatments are drawn from similar populations. Means as well as relative 

frequencies (%) were used to describe the sample. Differences between intervention and 

control groups were tested with a t-test and Chi-square-test.  As shown in table 22, the 

respondents in the control condition (yes/no only) are very similar to the respondents in 

treatment condition (yes, no and don’t know) in virtually all retrospect’s (socio-

demographics, health status, attitudes towards physical activity guidelines and climate).  A 

                                                           
 



118 
 

chi-square test between the control and treatment group also indicates that there was no 

statistical difference between groups in terms of socio-economic and demographic 

characteristics (Table 22). We should be able therefore to conclude that as the distribution 

of the respondents in the two treatments are drawn from similar populations, any 

differences across the two subsamples in the responses to the payment questions should be 

attributed to the treatment (i.e. the inclusion of the “don’t know” response).  

Table 22:  Respondent experience and demographic characteristics by treatment  

Demographic measures – Full sample WTA 

Control 

(Yes/No

) (%) 

n=285 

Treatment 

(Yes/No/D

on’t know) 

(%) 

 n=845 

χ2/t-

statistic 
p-value 

Sex (1 = female, 0 = otherwise) 44.26 43.51 0.05 0.83 

Mean age  43.26 42.81 0.49 0.62 

Education (1=degree or higher, 0=otherwise) 51.23 49.59 0.23 0.63 

Employment status         

Employed 67.02 71.12 1.71 0.19 

Unemployed  12.63 11.72 0.17 0.68 

Other 20.35 17.15 1.47 0.23 

Household income (monthly)         

Low income ≤€1.499 0.47 0.49 0.26 0.61 

Average income €1,500-€2,499 0.35 0.35 0.98 0.91 

High income ≥€2.499 0.18 0.16 0.50 0.48 

Mean Body Mass Index, kg/m2 25.75 25.61 0.42 0.682 

Health status (good of above) 27.02 25.92 0.13 0.72 

Are you meeting the WHO’s 10,000 steps recommendation 

guidelines? 
        

Yes – active 44.91 56.33 0.13 0.72 

No –inactive 55.09 43.67     

Do you think walking 10,000 steps a day is a lot?      0.90 0.77 

Yes 28.77 29.3     

No 71.23 70.3     

Would you be interested in using a mobile phone application 

that encouraged you to walk more?  
    0.78 0.38 

Yes 68.77 65.92     

No 31.23 34.08     

Do you think climate change will affect your personal welfare 

in the long term? (1=strongly disagree 5=strongly agree) 
3.57 3.58 1.18 0.88 
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6.5.2 Distribution of responses  

Table 23 shows the distribution of responses between the control and treatment groups to 

the survey questions in the initial bid question.  In the control group, 65.61% responded “Yes” 

to the program, whilst in treatment group 58.34% responded “Yes”. A higher percentage of 

respondents in the control group answered “No” to the program 34.39% compared to 

26.04% treatment group. In our study 132 respondents (11.68%) answered don’t know, 

regarding the sensitivity of responses to the bid amount, figure 12 shows that, as the bid 

amount increases the percentage of yes (no) responses increases (decreases) respectively, 

however the same interpretation cannot be made in relation to the don’t know  responses.  

The don’t know responses fluctuate from 17.95% at 0.5€, 14.21% at 1€, 15.60% at 2€ and 

finally 14.29% at 5€. This would indicate that don’t know responses are not overly influenced 

by the bid amount. We would expect that if a don’t know response was similar to a yes (no) 

response, as the bid amount offered increases the percentage of don’t know responses 

should decrease (increase) accordingly. It could therefore be suggested that in this study the 

“don’t know” response does not appear to resemble neither a ‘yes’ nor a ‘no’ response. This 

could suggest that perhaps other characteristics other than the bid amount, such as socio-

economic or demographic variables may influence don’t know responses.   

Table 23: Responses to willingness to accept initial question by treatment 

Initial response 

Control (yes/no), 

n=285 

Treatment (Yes, no, don’t 

know), n=845 Total n=1130 

Yes 65.61% 58.34% 60.18% 

No 34.39% 26.04% 28.14% 

Don’t know    15.62% 11.68% 

 



120 
 

Figure 12: WTA survey results by bid amount (treatment) 

 

The distribution of WTA for the double bounded question is shown in table 24. The majority 

of respondents in both the treatment and control group are willing to accept payment for a 

walking scheme. However, the frequency of don’t know responses indicates that there is 

some uncertainty about willingness to accept compensation payments for the program. It is 

interestingly to note that the majority of respondents who selected “don’t know” in the initial 

bid, also selected “don’t know” in the follow-up bid (9.65%) regardless of the payment 

amount offered. This could potentially indicate that the bid amount was not the main 

determinant for an individual selecting a “don’t know” response.  

Table 24:  Distribution of responses to the double bound CV question by treatment  

WTA Category 
Control, n=285 Intervention, n=845 Total, n=1130 

Number % Number % Number % 

No-No 81 28.42 167 19.76 248 21.95 

No-Yes 17 5.96 36 4.26 53 4.69 

Yes-No 34 11.93 86 10.18 120 10.62 

Yes-Yes 153 53.68 370 43.79 523 46.28 

Don’t know - Yes     13 1.54 13 1.15 

Don’t know - No     10 1.18 10 0.88 

Yes - Don't Know     37 4.38 37 3.27 

No - Don't know     17 2.01 17 1.50 

Don't know - Don't Know     109 12.90 109 9.65 

Total 285 100 845 100.00 1130 100.00 

 

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00%
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Don’t know 17.95% 14.21% 15.60% 14.29%

Yes 49.57% 54.82% 57.80% 72.95%

No 32.48% 30.96% 26.61% 12.76%
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Looking specifically at the distribution of responses per bid amount (table 25) when a higher 

price was offered, the proportion of positive (yes) responses was high and vice versa, as 

expected. Altogether in the control condition 41.5% of respondents said ‘no-no’ when the 

lowest price was offered, while 61.5% said ‘yes-yes’ when the highest price was offered. In 

the treatment condition, 25.6% of respondents said ‘no-no’ when the lowest price was 

offered, whilst 54.1% said ‘yes-yes’ when the highest price was offered. These results indicate 

that when a “don’t know” response is included in a survey the percentage of Yes and No 

responses tend to decrease. These results are consistent with other studies which have 

examined the inclusion of don’t know responses in a CV survey (Wang et al., 1997; Groothuis 

and Whitehead, 2002).  Respondents who selected don’t know in the initial bid response 

(N=132), only 7.58% (N=10) selected No in the follow up bid response and only 9.85% (N=13) 

selected Yes in the follow up bid response.   Almost 83% (N=109) of the people who state 

don’t know in the first bid, also state don’t know in the second bid. This would indicate that 

the amount being offered to respondents is not the main motivational reasons for expressing 

a don’t know response and provides further indication that other characteristics could 

influence DK respondents.  

Table 25:  Distribution of responses to follow up question by bid amount and treatment  

First bid  

(second bid) € 

Control n=285 Intervention n=845 

NN NY YN YY Total NN NY YN YY DY DN YD ND DD Total 

0.50 (0.25,1.00) 27 2 6 30 65 60 10 19 89 4 5 8 6 33 234 

1.00  (0.50,2.00) 24 5 11 34 74 50 8 16 83 3 3 9 3 22 197 

2.00 (1.00,4.00) 19 4 3 40 66 40 11 23 92 2 1 11 7 31 218 

5.00(2.50,10.00) 11 6 14 49 80 17 7 28 106 1 4 9 1 23 196 

Total 81 17 34 153 285 167 36 86 370 10 13 37 17 109 845 

NN= no, no; YN= yes, no; YN= no, yes; YY=yes, yes; DY= don’t know, yes DN= don’t know, no; 

ND= no, don’t know; YD= yes, don’t know; DD= don’t know, don’t know. 

6.5.3 Demographic differences between Yes, No and Don’t know responses  

To determine if respondents who select don’t know responses exhibit different demographic 

and socio-economic characteristics compared to respondents who answered either Yes or 

No, a comparison is made between these responses. Table 26 illustrates that there does 

indeed appear to be some demographic differences between respondents who answer don’t 

know, in comparison to the rest of the sample.  For instance, whilst demographic variables 

such as gender and BMI level appear to show similar results across all three responses. Don’t 
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know respondent’s characteristics appear to differ in relation to age, education level, 

employment and unemployment status, income level, physical activity levels and self-

reported health. Don’t know respondents on average appear less likely to be younger and 

more likely aged between 35-54 years old, less likely to hold a degree, more likely to be 

unemployed and have a lower health status, compared to respondents who answered either 

yes or no. Therefore, it could therefore be argued that removing these responses from the 

sample could bias results which would have an impact on welfare estimates.  

Table 26:  Demographic differences between Yes, No, and DON’T KNOW respondents 

Variable Description 
Don’t 

know  
Yes No 

female 1 = female, 0 = otherwise 0.44 0.46 0.40 

age Mean age  45.58 41.70 45.23 

Young 1 = aged between 18 - 34 years old 20.45 30.14 23.27 

Adult 1 = aged between 35 - 54 years old 49.24 46.62 46.85 

Mature 1 = aged over 55 years old 22.72 17.05 23.89 

Degree_dum 1 = educated to a degree level, 0 = otherwise 0.42 0.51 0.51 

employed 1 = employed either part time or full time, 0 = otherwise 61.36 70.29 73.27 

Unemp 1 = unemployed, 0 = otherwise 0.19 0.11 0.10 

Who_guidelines 1 = meeting WHO guidelines, 0 = otherwise 0.52 0.62 0.45 

Vgoodhealth 1 = health status is good or excellent, 0 = otherwise 0.17 0.30 0.21 

Doc_steps 1 = believe 10,000 target is realistic , 0 = otherwise 0.35 0.20 0.47 

BMI Body Mass index (>25 = Overweight) 26.30 25.35 26.25 

App_interest 
1 = interested in using an app to improve health, 

0 = otherwise 
0.58 0.77 0.48 

Climate_welf 
Categorical Climate change influences health (1=Not at all, 

5=A lot) 
3.54 3.69 3.37 
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6.5.4 Statistical treatment of don’t know responses (Single bounded) 

Different models were applied to estimate the mean WTA value in order to be able to 

compare the results and determine which one is more suitable given the characteristics of 

the data.  The traditional Logit model was estimated first to estimate the single bounded 

data. Finally the interval regression model with Weibull estimate was used to analyse the 

double bounded data.  

Table 27, displays the logit model results. Models were estimated using the most common 

treatments of DK responses. These include;  (1) removing don’t know responses from the 

data set, (2) recoding the don’t know responses as no responses, (3) recoding don’t know 

responses as yes responses (4) recoding some don’t know responses as yes responses and 

some as no responses. In the first part of our analysis, we examine three of these options, 

(options 1-3). Option 4, requires a follow-up question and will be based on the double 

bounded method (discussed further in section 6.5.5).    

The first model consisted of a control group that only contained a yes or no response option 

(model 1); the treatment models which initially included a don’t know response option in 

addition to the standard yes or no response categories were treated as follows; the first 

treatment model, excludes don’t know responses from the analysis (model 2); the second 

treatment model codes don’t know responses as yes responses (model 3) and finally the last 

treatment model codes don’t know responses as no responses (model 4).  These four models 

follow the standard approach that has been used in DK analysis to date. The results of the 

model indicate that Model 3 (DK=YES), is the best fit model as it shows the lowest AIC and 

BIC values. Additionally, The Mc Fadden adjusted R-square is highest for model 3.   

 

 

 

 

 

 

 



124 
 

Table 27: WTA (€) estimates for the logit model without explanatory variables 

  Control Treatment 

VARIABLES Model 1 

(Yes / No only) 

Model 2 

(DON’T 

KNOW 

removed) 

Model 3 

(DON’T KNOW 

coded as Yes) 

Model 4 

(DON’T KNOW 

coded as No) 

Welfare measures    
  

  

Mean WTA € 3.32 € 2.86 € 3.79 € 3.00 

Standard error  1.46 0.75 1.05 0.80 

Lower bound € 0.46 € 1.40 € 1.83 € 1.43 

Higher bound € 6.17 € 4.33 € 5.77 € 4.76 

statistics     

McFadden-R2 0.017 0.020 0.024 0.019 

AIC 1.265 1.197 1.119 1.332 

BIC -1.243 -3.821 -4.736 -4.559 

Correct prediction (%) 65.61 69.14 73.96 58.34 

Observations 285 713 845 845 

 

To explore whether it is appropriate to recode the don’t know responses as yes responses, 

we use a multinomial logit (MNL) model which predicts the likelihood of selecting each of the 

three possible response answers as a function of respondent characteristics, acceptance of 

the scenario, health and environmental priorities to explore how these variables relate to the 

response to the WTA question. The results of the multinomial logit are listed in table 28.  In 

a multinomial model, there will be 2 sets of coefficients, (one set is normalized to zero, in this 

study the first model was estimated with a “no” response being the base). This method was 

selected based on a another similar CV study by (Groothuis & Whitehead 2002).  

For the DK option, the coefficients on [degree_dum], [doc_steps], [unemp] [app_interest] 

are significant at 90% level or higher. The model demonstrates  individuals who are educated 

to a degree level [degree_dum] are less likely to select DK and Yes response categories and 

are more likely to select a no response. Individuals who believe 10,000 steps [doc_steps] is a 

lot to walk, are less likely to answer DK and Yes compared to No respondent. Individuals who 

are interested in using a health app [app_int] are more likely to select Yes and DK, compared 

to a NO response.  Another interesting thing to note is that individuals who are unemployed 

are more likely to select DK, instead of NO. The results of the MNL model suggest that 

variables related to responding either DK or Yes to the willingness to accept question are 

somewhat similar. We therefore conclude that the MNL analysis provides evidence to 
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support the recoding of DK responses as Yes responses. Robust standard errors are in 

brackets 

Table 28: Multinomial logit coefficients (with coefficients for No normalised to zero)  

  No Yes 
Don’t 
know 

  Coefficient Coefficient Coefficient 

  
 

   

Female (= 1 when a respondent is female) 
 

0.145 0.182 

  
 

(-0.17) (-0.231) 

Age (respondents age in year’s) 
 

-0.0209*** -0.000898 

  
 

(-0.00633) (-0.00856) 

degree_dum  

-0.284* -0.366* (= 1 if a respondent has at least  

a graduate degree) 

  
 

(-0.16) (-0.221) 

Unemp (= 1 if  unemployed) 
 

0.041 0.592* 

  
 

(-0.255) (-0.304) 

Bmi (body mass index) 
 

-0.0248 -0.00729 

  
 

(-0.0172) (-0.0225) 

who_guidelines  
0.696*** 0.348 

(= 1 if a respondent is meeting 10,000 walking step guidelines) 

  
 

(-0.163) (-0.221) 

doc_steps (= 1 if a respondent believes 10,000 steps is a lot to walk each  day) 
 

-1.331*** -0.577*** 

  
 

(-0.167) (-0.223) 

Vgoodhealth (= 1 if a respondents health status is very good or excellent) 0.0314 -0.373 

  
 

(-0.192) (-0.287) 

app_interest (=1 if a respondent is interested in using a phone app)  1.395*** 0.415* 

  
 

(-0.166) (-0.221) 

eat_imp (=1 if a respondent believes it’s important to eat well ) 
 

0.192** 0.0854 

  
 

(-0.075) (-0.104) 

climate_welf (=1 if respondent believes climate change is an important issue) 0.0547 0.0718 

  
 

(-0.0742) (-0.101) 

Constant 
 

0.0118 -1.550* 

  
 

(-0.636) (-0.846) 

statistics 
  

  

McFadden R2 
 

0.139   

Adjusted McFadden R2 
 

0.101   

Chi-squared 
 

286.871   

Observations 845   
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6.5.5 Statistical treatment of the don’t know responses (Double bounded) 

Of the few studies that have examined the treatment of don’t know responses in CV studies 

have (1) focused primarily of the effects of don’t know responses in a WTP study and (2) 

employed on the single bounded dichotomous choice method (Wang et al., 1997; Groothuis 

and Whitehead, 2002). An issue with the single bound model is that limited information 

about the respondents’ WTA is collected. In this study, the double-bounded dichotomous 

choice method was also employed as it enabled us to collect more information about the 

respondents’ WTA since it can identify its upper and lower bounds (Hanemann et al, 1991).  

By using the double bounded method, respondents who select don’t know in the initial bid, 

their follow-up bid is randomised as either a yes response (bidl) or as a no response (bidh). 

In doing so, we are able to create two additional treatment models; recode some don’t know 

responses as yes responses (model 5) and recode some don’t know responses as no 

responses (model 6).   Table 29 displays the results of don’t know responses after 

randomisation. In total 132 (15.62%) respondents selected “don’t know” in the initial bid 

response, 60 of these respondents were then randomised to a ‘No-not will to accept this 

amount of payment compensation’ answer and in the second question the bid amount was 

higher. The remaining 72 respondents were randomised to a ‘yes-willing to accept this 

amount to walk’ response and shown a lower bid amount. 

Table 29: Randomisation of don’t know responses  

Follow up bid Treatment group don’t know responses only (n=132) 

Response to the contingent valuation question n Percentage (%) 

Randomised to a Yes response (lower bid) 72 55 

Randomised to a No response (higher bid) 60 45 

 

We assume that WTA is distributed as a Weibull with scale 𝜎 and shape parameter 𝜃. 

Respondents do not report their exact WTA amounts, but their responses to the initial and 

follow-up payment questions can be combined to form double-bounded intervals around the 

respondent’s willingness to pay, 𝜎, and 𝜃 using the method of maximum likelihood. 

Given our assumptions, the log likelihood function of the sample is: 

 

𝐿𝑜𝑔 𝐿 = ∑ log [exp (−(𝑊𝑇𝐴𝐼
𝐿𝑛

𝑖=1 /𝜎 )𝜃- exp(-(𝑊𝑇𝐴𝐼
𝑈/ 𝜎)𝜃 
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Where WTAL and WTAU denote the lower and upper bounds of the interval around the 

respondent’s WTA amount, and i denotes the individual respondent. Mean WTA is equal 

to 𝜎. 𝜏(1/𝜃 + 1). Whereas median WTA is 𝜎[−𝐿𝑛(0.5)]1/𝜃. Since WTA follows the Weibull 

distribution with scale 𝜎 and shape 𝜃, log WTA 

can be expressed as: 

 

logWTA= ln 𝜎 +  ε =  λ +  ε 

 

where ε follows the type I extreme value error distribution with scale 𝜃.  Table 30 displays 

the mean WTA values based on the interval regression analysis for the six models.  

The results show that in the control group (model 1) mean WTA is equal to 5.07 €. In the 

treatment groups, when the don’t know responses are removed (model 2) mean WTA is 

equal to 3.69 €, when coded as yes responses (model 3) mean WTA is 2.96 €, when coded as 

no responses (model 4) WTA is 4.97 €.   According to economic theory, the removal of don’t 

know responses from a WTP dataset and assuming that don’t know responses are equivalent 

to a no response should increase WTP values. Applying the same logic, the removal of don’t 

know responses from a WTA dataset and assuming that don’t know responses are equivalent 

to a yes response should decrease WTA values. Given that in the intervention group, the 

removal of don’t know responses (model 2) results in a lower mean WTA value of 3.69 €, 

compared to model 1. This would lead us to the assumption that don’t know responses in a 

WTA study should be treated as a yes response.  However, when we examine the model were 

don’t know responses are coded as Yes responses, we notice that the mean WTA estimate 

values in model 3 (2.96 €) appear to be relatively lower than the mean estimates of model 1 

(5.07 €).  Which would indicate that coding all DK responses as yes responses, will result in 

conservative WTA estimate values.  Interestingly, looking specifically at model 5 in which 

some of the don’t know responses were randomised to a yes response, mean WTA is 5.30€ 

and appears to closely resemble mean WTA estimates of model 1. Additionally, out of the 5 

different treatment models, this model provided the lowest AIC and BIC in comparison to the 

other treatment models (models 2-6). Which would indicate that coding DK responses as Yes 

responses is the most appropriate option. These findings are similar to what was reported by 

Groothuis and Whitehead, (2002).  
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Table 30: DBDC Interval regression models estimated with alternative treatments of DON’T KNOW responses 

  Control  Treatment 

Parameter 

Model 1 

(Yes / No 

only) 

Model 2 

(DON’T 

KNOW 

removed) 

Model 3 

(DON’T 

KNOW 

coded as 

Yes) 

Model 4 

(DON’T 

KNOW 

coded as No) 

Model 5 

(DON’T 

KNOW 

RANDOMISED 

as Yes) 

Model 6 

(DON’T 

KNOW 

RANDOMISED 

as No) 

Estimate Estimate Estimate Estimate Estimate Estimate 

Intercept 0.4582** 0.3383*** 0.221** 0.8014*** 0.761*** 0.942*** 

Scale 2.468 2.28 2.594 2.12 2.223 2.1 

Weibull 

Scale 
1.581 1.403 0.802 2.23 2.138 2.57 

Weibull 

Shape 
0.405 0.44 0.386 0.47 0.45 0.48 

  
            

Fit Statistics 

-2 Log 

Likelihood 
633.06 1665.01 1713.23 1942.89 956.48 1019.12 

AIC 637.07 1668.59 1716.76 1945.53 959.99 1023.36 

BIC 644.37 1677.73 1726.23 1955.01 968.11 1031.42 

Mean WTA 5.07 € 3.69 € 2.96 € 4.97 €  5.30 € 5.62 € 

Observations 285 713 845 845 430 415 

 

The results for the interval regression model with covariates are presented in table 31.   The 

coefficient of the [age] variable is positive and significant for models 1, 4 and 6. Other 

coefficients variables such as [Doc_steps] was negatively significant and [app_interest] were 

positively significant for all models.  The coefficient of [BMI] was negative and statistically 

significant for models 1,2,3 and 5. Interestingly, other variables such [Female] were not 

statistically significant for any of the models.  The coefficient of [WHO_guidelines] was 

negative and statistically significant for each of the treatment models, but not for the control 

model.  Respondents who are meeting world health guidelines [Who_guidelines] will have a 

higher WTA.   

These conflicting results would indicate there does exist demographic differences between 

don’t know responses and that coding them could potentially affect the outcome.  When 

determining which model is the most appropriate, model 5 has the lowest AIC and BIC values 
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in comparison to the other treatment models, which would provide further evidence that 

don’t know responses in a WTA should be treated as a middle response and preference 

should be given for responses that or coded as yes responses. However as previously noted 

the removal of don’t know responses could result in certain socio-demographic 

characteristics being removed from the dataset, hence making the results biased. Therefore, 

more research is required on the issue.  

Table 31:  DBDC Interval regression models estimated with alternative treatments of DON’T KNOW responses 

 

 
Model 1 (Yes / 

No only) 

Model 2 (DON’T 

KNOW 

removed) 

Model 3 (DON’T 

KNOW Coded 

Yes) 

Model 4 (DON’T 

KNOW Coded 

No) 

Model 5 

(DON’T KNOW 

RANDOM 

coded as Yes) 

Model 6 

(DON’T KNOW 

RANDOM 

coded as No) 

Parameter Est 
Pr > C

hiSq 
Est 

Pr > C

hiSq 
Est 

Pr > C

hiSq 
Est 

Pr > C

hiSq 
Est 

Pr > Ch

iSq 
Est 

Pr > C

hiSq 

Intercept 0.25 0.83 1.31 0.05 0.52 0.46 1.07 0.08 0.95 0.28 1.29 0.15 

female 0.01 0.97 -0.13 0.45 -0.17 0.38 -0.10 0.53 0.22 0.35 -0.32 0.16 

age 0.03 0.003 0.01 0.38 0.00 0.68 0.01 0.02 0.01 0.41 0.02 0.02 

degree -0.02 0.95 0.35 0.04 0.40 0.03 0.24 0.11 0.04 0.85 0.38 0.08 

unemp -0.38 0.33 -0.20 0.46 -0.31 0.27 0.10 0.67 0.16 0.62 0.00 0.99 

bmi 0.00 0.97 0.03 0.06 0.04 0.06 0.03 0.13 0.06 0.02 -0.01 0.85 

WHO_gui 0.13 0.65 -0.98 <0001 -0.96 <0001 -0.78 <0001 -0.92 <0001 -0.59 0.01 

doc_steps 1.39 <0001 1.11 <0001 1.25 <0001 1.05 <0001 0.96 <0001 1.13 <0001 

vgdhealth -0.15 0.65 0.21 0.29 0.22 0.32 0.02 0.91 0.00 0.990 -0.06 0.83 

app_inter -1.61 <0001 -1.19 <0001 -1.12 <0001 -1.21 <0001 -1.16 <0001 -1.35 <0001 

eat_imp -0.28 0.02 -0.16 0.04 -0.09 0.30 -0.11 0.12 -0.14 0.180 -0.10 0.32 

climate 0.11 0.37 -0.19 0.01 -0.21 0.01 -0.12 0.10 -0.18 0.080 -0.02 0.85 

Scale 1.89   1.80   2.12   1.72   1.78   1.72   

Weibull 

Shape 
0.53 

  
0.56 

  
0.47 

  
0.58 

  
0.56 

  
0.58 

  

-2 Log 

Likelihood 
556.4   1496.9   1564.9   1773.6   872.9   930.0   

AIC  582.40   1522.9   1590.9   1799.8   898.9   956.0   

BIC  629.90   1582.3   1652.5   1861.0   951.8   1008.   

N 285   713   845   845   430   415    
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6.6 Discussion - Implications of polling yes and ‘don’t know’ answers 

The aim of this chapter was to determine how best to treat don’t know responses in a WTA 

contingent valuation study. The NOAA panel recommended the inclusion of a don’t know 

response category in addition to the standard yes and no response categories in a CV study. 

However, the panel did not recommend how don’t know responses should be treated in a 

CV study. To date, some research has been conducted analysing the effects of don’t know 

responses on WTP studies. Evidence in favour of including don’t know responses into CVM 

surveys is increasingly found in empirical studies. Beginning with Li and Mattson (1995), 

researchers have argued that mean estimates of willingness to pay are seriously biased 

upwards if respondent uncertainty is ignored. Champ et al. (1997) found that WTP estimates 

were quite similar to actual cash WTP if all ‘yes’ responses where the individual was not very 

certain were re-coded to ‘no’ responses, while Ready et al. (2001) found convergence of 

dichotomous choice and payment card format using a similar approach. To the best our 

knowledge only a handful of studies have examined the impact of don’t know responses on 

a WTA study (Groothuis and Whitehead, 2012; Champ et al., 1997). Our research adds to this 

previous body of literature by reviewing a wide range of options for dealing with don’t know 

responses.  

We administered two variants of our CV survey questionnaire to two independent samples.  

The main findings from this study indicated that providing only yes/no options for 

respondents to choose from is inappropriate, especially in the context of a health scenario. 

Secondly, the inclusion of don’t know responses can improve welfare measures based on the 

goodness-of-fit-criteria.  As discussed earlier, deleting don’t know responses can never be 

theoretically justified. Numerous authors (Wang, 1997; Li and Mattson, 1995; Groothuis and 

Whitehead, 2012; Krosnick et al., 2012) have concluded that removing don’t know answers 

from a dataset could have serious consequences such as biased mean estimates, reduced 

sample size, selection bias and a loss of potentially useful information. For instance, Krosnick 

et al., (2012) found evidence suggesting that offering a “don’t know” option in a CV survey, 

encouraged more respondents from lower education levels to answer survey questions.  

Therefore, an argument could be made that by removing don’t know respondents from the 

dataset, could result in a loss of information socio-demographic information.  

Evidence from this study supports Groothuis and Whitehead (2012) assumption that instead 

of removing don’t know responses from a WTA dataset, these responses should be coded as 

yes responses. Whilst this method is not without its limitations, for instance an argument 
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could be made that by coding don’t know responses as either yes or no responses, this could 

either overestimate or underestimate the true mean WTA value. This inflated value could 

potentially have important implications to policy makers and government officials, who need 

to accurately predict the economic valuations of healthcare schemes. Overestimating mean 

WTA values may results in the incentive level being offered to respondents being too high 

and result in unnecessary higher costs to governments. Whilst underestimating the mean 

WTA value could potentially result in fewer than predicted respondents participating in the 

scheme, as the incentive level offered is not high enough.  Additionally, it should be noted 

that if respondents display different characteristics to yes or no respondents, then coding all 

don’t know respondents answers as yes responses may not be and true reflection of the don’t 

know respondent’s choice.   

In this study, the evidence did suggest that don’t know respondents displayed different 

characteristics in comparison to ‘Yes’ and ‘No’ respondents, however don’t know 

respondents on average displayed similar characteristics to ‘yes’ respondents in terms of 

gender, body mass index and opinion of climate change compared to ‘no’ respondents. 

Additionally, the overall number of respondents in this study who selected don’t know n=132 

(11.68%) was relatively small in comparison to respondents who selected either yes or no 

n=998 (88.32%), therefore, the implications of coding all don’t know responses as yes 

responses, is unlikely to have a significant impact of WTA mean values in the remaining 

chapters. Whilst, coding don’t know respondents as ‘yes’ responses may have limitations, it 

is still a preferred option to removing don’t know respondents entirely from the dataset.  It 

is therefore imperative to exercise caution when making systematic judgments about the 

effect of coding don’t know responses as ‘yes’ responses in contingent valuation WTA 

surveys.  
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7 Chapter 7 - How much do financial incentives influence physical 

activity and how cost-effective are they in reducing health costs and 

premature mortality?  (Study 2) 

Study 2 Abstract 

Background: Limited research has been conducted regarding the effectiveness and cost-

effectiveness of using financial incentives to encourage higher levels of physical activity.  

Objectives: This study aimed to estimate the distribution of willingness to accept (WTA) for 

a physical activity behaviour change intervention to assess what levels of the incentives 

trigger behaviour change for whom. 

Methods/Study design: We apply the Contingent Valuation method to 1,130 respondents 

using an online survey in the Basque Autonomous Community. 

Results: We found that the average levels of financial incentives to trigger behaviour change 

to reach 10,000 steps per day among overweight (€5.99 per day), obese (€6.18 per day), or 

inactive (€6.63 per day) respondents are substantial. The study also estimates a value of a 

statistical life of €0.4 million. 

Conclusion: Although this study supports the view that financial incentives are an effective 

way to promote behaviour change, however other measures should be considered to 

facilitate people moving towards less sedentary lifestyles. 
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7.1 Introduction 

In Europe, insufficient levels of physical inactivity are prevalent, with almost two-thirds of 

adults and 80% of young people not reaching the minimum recommended levels of physical 

activity (Hallal et al., 2012).  Low levels of Physical activity (PA) are also considered as a 

significant factor in the dramatic increase in obesity prevalence worldwide, including the 

Basque Autonomous region, Spain, where more than 33.4% of the population aged over 18 

are classified as obese (Spanish Ministry of Health, 2017) . There is also growing interest in 

the use of financial incentives to promote health behaviour change (Forsberg, 2001; Hall, 

2009; Giles et al., 2014; Mayor, 2015; Markandya et al., 2016).   

This study uses the CVM to provide evidence on the cost-effectiveness of using financial 

incentives to encourage higher levels of walking in the Basque Autonomous Community, 

Spain, to meet the recommended levels for physical activity, with a particular emphasis on 

triggering behaviour change across different groups of society – overweight, obese, inactive. 

A major difficulty in the application of the CVM for behaviour change is providing guidance 

on the level of the financial incentives that policy makers should use. Whilst the CVM has 

traditionally been used in environmental economics or in public health to recommend 

whether the provision of a public good should take place in a take it or leave it scenario, using 

the CVM for setting financial incentives for behaviour change requires the policy maker to 

consider how targeted individuals would behave given the set incentives. In other words, the 

sample mean incentive value chosen by policy makers may trigger the change in behaviour 

of only a minority of the population, or might benefit already healthy individuals. We argue 

that it is important to study the distribution of willingness to accept (WTA) and recommend 

that policy makers select incentives able to trigger the change in behaviour of the targeted 

groups. Another benefit of the CVM it is that the estimates from this program can be used to 

determine the value of a statistical life  (VSL) (Alberini et al., 2004) , a measure of the 

monetary value that individuals are prepared to trade for small reductions in mortality risk 

(Grisolía et al., 2018). In most developed counties, governments have been using VSL 

estimates to evaluate the benefits of proposed environmental and health policies. However, 

in relation to the VSL from a PA intervention, there has been limited research conducted 

(Grisolía et al., 2018).  Several randomised controlled trials (RCTs) have shown that offering 

financial rewards for reaching activity goals can be an effective strategy for encouraging 

greater levels of activity (Volpp, 2009; John et al., 2011; Finkelstein et al., 2013; Patel et al., 
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2016; Harkins et al., 2017; Carrera, M., Royer, H., Stehr, M. and Sydnor, J., 2018). Whilst the 

results of these RCTs studies shed some light on the efficacy of financial incentives, it is worth 

noticing that the majority entailed small samples of participants, consisting mainly of 

university students and employees (Finkelstein et al., 2008; Charness, Gneezy and Kuhn, 

2012; Carrera, M., Royer, H., Stehr, M. and Sydnor, J., 2018). Additionally, whilst these studies 

have explored whether a specific incentive level triggers behaviour change among a specific 

group of participants, they have not examined thoroughly the crucial role of the level of the 

monetary incentives that trigger behaviour change nor did they vary the level of the 

incentives offered to participants to find a distribution of WTA. In formulating recent 

guidelines on WTA, Whittington et al (Whittington, Adamowicz and Lloyd-Smith, 2016) 

remark that “if an individual has property or ownership rights for a particular good or service, 

losses of those rights would be best measured by a WTA question”, indicating therefore that 

WTA is an appropriate measure for behaviour change. 

7.2 Aims and Objectives  

The aim of this study is to use the CVM to provide evidence on the effectiveness and cost-

effectiveness of a rewards-based walking intervention program. A secondary objective of this 

study is to provide guidance on the levels of the financial incentives to be used to trigger 

behaviour change across different groups of society – overweight, obese, inactive.  This is 

done by carrying out a cost-benefit analysis of the hypothetical intervention to draw 

recommendations for policymakers.    

7.3 Methods 

After having extensively pretested the questionnaire and ran focus groups, we administered 

a CVM questionnaire to a sample of 1,130 respondents aged 18 or older in the Basque 

Autonomous Community, to assess their WTA for decreasing their time at their disposal and 

increase their walking to achieve 10,000 steps a day.  The sampling design was stratified by 

region, gender and age to maximize the representativeness of the sample with the 

population. The questionnaire was administered through Qualtrics Survey software 

(www.qualtrics.com) to internet panellists invited to participate in the survey by a market 

research company. The questionnaire took respondents on average 20-25 minutes to 

complete. The first section of the questionnaire included preliminary attitudinal ‘warm-up’ 

questions to understand respondent’s attitudes about being physically active, their 

transportation habits and PA levels which were based on the Global Physical Activity 

Questionnaire (GRPAQ) (WHO, 2005).  The second part contained the description of the 

http://www.qualtrics.com/
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hypothetical scenario and the dichotomous choice with follow-up valuation questions which 

asks respondents if they would be willing to do 10,000 steps every day if the reward for doing 

it was €x, with respondents being randomly allocated to one of four initial values: €0.50, 

€1.00, €2.00, €5.00. If the respondent answered “yes” (“no”) to the initial WTA question, a 

lower (upper) amount would be offered in the follow-up WTA question. The follow-up bids 

were €0.25, €0.50, €1.00 and €2.50 following an initial “Yes” answer, and €1.00, €2.00, €4.00 

and €10.00 following an initial “No” answer to the first WTA question. The amounts selected 

were also based on similar studies which offered daily financial rewards to respondents to 

change their behaviour (Mantzari et al., 2015; Ball et al., 2017). The third and final part of the 

survey gathered demographic information.  

7.4 Results  

Table 32 provides summary statistics of the socio-economic, health and attitudinal variables 

of the respondents. Our sample provides reasonable representativeness in terms of age, 

gender, education, occupation and income compared to the official statistics for the Basque 

Autonomous Community (Eustat, 2017) . Descriptive statistics for our survey compare to 

official statistics reported in parenthesis are as follows: percentage of males is 55.93% 

(48.55%); average age is 43.14 (41.29) years; the unemployment rate is 11.94% (7.15%); the 

percentage of respondents with secondary or above level of education is 50.00% (50.92%); 

personal monthly income is between €1,500 - €2,499 (€1,664).  Around 78.8% of respondents 

rated their own health as good or very good. More than half of our sample, 56%, reported 

meeting the WHO’s recommended guidelines of combined moderate- and vigorous-intensity 

PA of at least 150 minutes each week.  Participant Body Mass Index (BMI) was calculated and 

classified into categories according to the clinical guidelines for overweight and obesity in 

adults by the WHO (2018) (World Health Organization, 2018).  In this study, about half our 

sample is comprised of overweight (35%) and obese respondents (15%).   
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Table 32: Definitions and descriptive statistics for explanatory variables  

Variables  Mean  Std 

Dev 

Min Max Median 

Time_walk (amount of time in minutes/per week a 

respondent spends walking) 

91.07 67.26 0 360 60 

Body Mass Index (BMI) 25.71 4.72 16.22 52.24 25.06 

Age 43.15 13.45 18 88 43 

Income (1=less than €500; 2=€500-€1,499; 3=€1,500-

€2,499; 4= €2,500 - €5,000; 5= more than €5,000 

2.56 0.97 1 5 3 

Health status ( 1= poor; 5 = excellent ) 3.07 0.82 1 5 3 

Climate_welf (awareness of the environmental effects on 

their welfare 1= not concerned at all ; 5 = very concerned) 

3.58 1.08 1 5 4 

Dummy variables    

Female (equals to 1 when a respondent is female) 0.441 

Young (equals to 1 when a respondent is aged between 18 - 34 years old)  0.271 

Mature (equals to 1 when a respondent is aged over 55 years old) 0.196 

Degree_dum (equals to 1 if a respondent has at least a graduate degree) 0.500 

Low_inc (equals to 1 if a respondent earns less than  €1,499 a month) 0.487 

High_inc (equals to 1 if a respondent earns more than  €2,500 a month) 0.165 

Married_dum (equals to 1 if respondent is married or living with partner) 0.545 

Full (equals to 1 if a respondent is in full time employment 0.611 

Unemp (equals to 1 if a respondent is unemployed) 0.119 

Vgoodhealth (equals to 1 if a respondents health status is very good or excellent) 0.262 

WHO_guidelines (equals to 1 if a respondent is meeting 10,000 walking step guidelines) 0.560 

Doc_steps (equals to 1 if a respondent believes 10,000 steps is a lot to walk each  day) 0.295 

Weightlosstry (equals to 1 if a respondent has tried to lose weight) 0.680 

Doc_loseweight (equals to 1 if a respondent has been medically advised to lose weight) 0.350 

 

Next, we moved our attention to the answers to the CVM questions. Table 33 reports the 

percentage of “yes” responses to the initial bid values and Table 34 shows the percentages 

of answers in the four categories arising from the double bounded questions: “yes-yes”, “yes-

no”, “no-yes”, “no-no”. The proportions of respondents stating “Yes” to the first question 

increases monotonically with the bid levels, as theory would suggest (Haab, T. C. and 

McConnell, 2002).   
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Table 33: Summary of Discrete Responses to the Single- Bounded Questions 

Daily 

WTA(€) 
Yes   No   Total   

  n % n % n % 

0.5 194 65.54 102 34.46 296 0.26 

1.00 184 69.17 82 30.83 266 0.24 

2.00 212 73.10 78 26.90 290 0.26 

5.00 245 88.13 33 11.87 278 0.25 

Total 835   295   1130   

 

Table 34: Summary of Discrete Responses to the Double- Bounded Questions 

Initial bid Yes-Yes % Yes-No % No-Yes % No-No % Total 

WTA 

interval 

(€) 

(0, 𝑩𝒊
𝑳) 

 
(𝑩𝒊

𝑳, 𝑩𝒊 )   (𝑩𝒊 , 𝑩𝒊
𝑼)   (𝑩𝒊

𝑼, ∞)     

0.5 163 55.07 31 10.47 19 6.42 83 28.04 296 

1.00 156 58.65 28 10.53 16 6.02 66 24.81 266 

2.00 184 63.45 28 9.66 24 8.28 54 18.62 290 

5.00 200 71.94 45 16.19 13 4.68 20 7.19 278 

 

Table 35 shows the results of the interval data model to explore how WTA depends on 

respondents’ characteristics and preferences, assuming a Weibull distribution (Lim et al., 

2017). Model (1) uses only socio-economic variables. It shows that only two variables are 

statistically significant, with younger respondents [young] having a lower WTA, compared to 

older respondents [mature].  This is the first interesting result that shows that a walking 

intervention that pays participants to walk more might be particularly effective at 

encouraging older people to increase their step counts, whilst young participants might not 

benefit from such a programme.  Model (2) explores the effect of attitudinal variables on 

WTA.  People’s with higher BMI levels and who think that doing 10,000 steps a day is a lot 

(doc_steps) require higher levels of compensation to do the 10,000 steps a day. Conversely, 

the more time people spend walking, the less they are willing to accept to do the 10,000/day. 

Similarly, respondents who already meet the WHO’s guidelines for PA, but who were told by 

physicians that need to lose weight, have tried to lose weight, are in good or very good health 

are willing to accept less to complete the daily steps required by the hypothetical 

programme. Finally, the more people are concerned about the effect of climate change on 

their wellbeing, the less they need to be compensated in order to embrace the hypothetical 
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programme. When we combined both sets of explanatory variables – socio-demographic and 

attitudinal – in model (3) we noticed that the goodness of fit measures – AIC and BIC - 

deteriorated compared to model (2).  

Finally, we estimated model (4) using the attitudinal variables and the two statistically 

significant socio-demographic variables for age: young and mature. Whilst model (4) provides 

a better fit than model (2) using the BIC, the AIC would lead one to conclude the opposite. 

We then carried out a likelihood ratio test (Chi-squared statistic is 20.33 > 10.60) that 

concluded that model (4) outperforms model (2).  

Table 35: Factors influencing a respondent’s willingness to accept (WTA) for a walking program (Interval 

regression with Weibull distribution) 

  Model 1 Model 2 Model 3 Model 4 

  Coeff. t-ratio Coeff. t-ratio Coeff. t-ratio Coeff. t-ratio 

Intercept 0.646 0.0231 -2.2291 0.1383 -0.835 0.6099 -1.187 0.438 

time_walk 
  

-0.0022 0.0412 -0.002 0.0483 -0.002 0.039 

WHO_guide 
  

-0.4818 0.0014 -0.543 0.0003 -0.551 0.0002 

doc_steps 
  

1.1656 <.0001 1.176 <.0001 1.149 <.0001 

vgoodhealth 
  

-0.2743 0.1075 -0.228 0.1803 -0.222 0.1902 

doc_loseweight 
  

-0.5916 0.0016 -0.582 0.0017 -0.590 0.0014 

weightlosstry 
  

-0.3610 0.0299 -0.277 0.1009 -0.300 0.0692 

bmi 
  

0.2398 0.0181 0.138 0.2004 0.170 0.0988 

bmi*bmi 
  

-0.0029 0.0867 -0.001 0.4337 -0.001 0.2679 

climate_welf 
  

-0.1691 0.0089 -0.160 0.0131 -0.154 0.0165 

female -0.101 0.5416 
  

-0.131 0.4185 
 

  

young -0.419 0.0544 
  

-0.309 0.1184 -0.299 0.0779 

mature 0.498 0.0193 
  

0.394 0.0464 0.402 0.0335 

low_inc 0.267 0.1560 
  

0.228 0.1854 
 

  

high_inc 0.280 0.2409 
  

0.309 0.1587 
 

  

degree_dum -0.069 0.6751 
  

0.048 0.7516 
 

  

married_dum -0.010 0.9549 
  

0.010 0.9485 
 

  

unemp -0.011 0.9653 
  

-0.111 0.6556 
 

  

full 0.061 0.7517 
  

0.009 0.9572 
 

  

Scale 2.178 
 

1.9887 
 

1.956 
 

1.963   

Weibull Shape 0.459 
 

0.5028 
 

0.511 
 

0.509   

Observations  1130 1130 1130 1130 

Log-likelihood  2596.05 2483.87 2469.83 2473.70 

AIC 2618.05 2505.87 2509.83 2499.71 

BIC 2673.38 2561.20 2610.43 2565.10 
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Table 36 reports the mean, median and 75th percentile WTA estimates for the hypothetical 

walking intervention for the full sample and for specific subsamples, according to 

respondents’ BMI levels and whether their PA levels meet the WHO’s guidelines for PA or 

not.  Standard errors were calculated with the delta method. Respondents, on average, are 

willing to accept an incentive equal to €5.36 (s.e. 0.57) for doing 10,000 steps a day, with the 

median value being equal to €0.95 (s.e. 0.14) and the 75th percentile equal to €4.44 (s.e. 

0.20). There are important results that show that the mean WTA is quite affected by relatively 

low numbers of respondents reporting a high WTA. In fact, with a monetary incentive scheme 

set at €0.95/10,000/day, half of the participants would embrace the PA programme. As the 

incentive increases, at €4.44, three-quarters of the participants would take up the 

hypothetical PA programme.  

Table 36:  Mean, Median, 75th Percentile estimates  

BMI classification 

category  

BMI range 

(kg/m2)  

n  Mean 

WTA (€) 

s.e.  Median 

WTA (€) 

s.e.  75th WTA 

Percentile (€)  

s.e.  

Full sample n=1130  

Underweight  <18.5 24 1.50 0.51 0.79 0.30 1.96 0.56 

Normal weight 18.5-24.99 535 4.86 0.79 0.77 0.18 3.82 0.25 

Overweight 25-29.99 395 5.99 1.05 1.13 0.28 5.13 0.39 

Obese ≥30  176 6.18 1.59 1.21 0.44 5.39 0.61 

Inactive (not meeting WHO guidelines) n=497 

Inactive 

underweight  
<18.5 9 0.99 0.39 0.67 0.27 1.37 0.63 

Inactive normal 

weight 
18.5-24.99 200 6.81 1.58 1.52 0.48 6.32 0.68 

Inactive 

overweight 
25-29.99 187 7.07 1.64 1.55 0.49 6.52 0.70 

Inactive obese ≥30  101 6.40 1.98 1.83 0.70 6.65 1.01 

Active (meeting WHO guidelines) n=663 

Active 

underweight  
<18.5 15 2.12 1.34 0.87 0.58 2.55 0.95 

Active normal 18.5-24.99 335 3.68 0.81 0.49 0.17 2.65 0.23 

Active 

overweight 
25-29.99 208 4.94 1.27 0.84 0.31 4.02 0.43 

Active obese  ≥30  75 5.64 2.60 0.62 0.48 3.67 0.65 

Full sample   1130 5.36 0.57 0.95 0.14 4.44 0.20 

Inactive (not meeting WHO 

guidelines)  
497 6.63 0.96 1.56 0.30 6.31 0.43 

Active (meeting WHO guidelines)  663 4.28 0.67 0.61 0.14 3.19 0.20 



140 
 

There was a significant difference in the WTA between respondents from different BMI 

categories (figure 13).   Respondents who were classified as having a BMI greater than 

18kg/m2 but less than 25 kg/m2 (normal BMI), reported an average WTA of €4.86, whilst 

overweight respondents (BMI ≥25kg/m2 to <30kg/m2) had an average WTA of €5.99. 

Respondents in the highest BMI category (obese ≥25kg/m2) had a mean WTA of €6.18. 

Differences were found also between active and inactive respondents (figure 14): inactive 

respondents had a mean WTA of 6.63€, whilst active respondents mean WTA was 4.28€. 

Inactive respondents who were classified as either overweight or obese had the highest 

levels of mean WTA 6.83€.  

Figure 13: Cumulative Distribution Function, based on Body Mass Index 

 

The results indicate that as BMI levels increase, the amount respondents are willing to accept 

for walking also increases. When we look both at PA and BMI levels, we find that active 

normal weight people would require €3.68 to complete 10,000 steps per day, which is almost 

half what inactive normal weight people would require (€6.81). It is interesting to note that 

there is not much variation in WTA among inactive normal weight, overweight or obese 

respondents (figure 17), whilst the WTA to complete the 10,000 steps increases considerably 

with BMI across active people (figure 18). 
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Figure 14: Cumulative Distribution Function, active versus inactive respondents  

 

Figure 15: Cumulative Distribution Function for inactive respondents  

 

Figure 16: Cumulative Distribution Function for active respondents  
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7.5 Discussion  

If we focus our attention on inactive participants, respondents who currently do not meet 

the recommended World Health Organisation’s guidelines for PA, we find that this group of 

497 respondents (about 44% of our survey sample) only walk a total of 78 min per week on 

average. These are respondents with an average BMI of 26.46, on average 42 years old, quite 

equally distributed between males (51%) and females (49%) and the majority (85%) consider 

their health status to be poor or fair, with only a small percentage (15%) reporting that their 

health status was good or very good. Their mean, median and 75th percentile WTA are, 

respectively, €6.63 (s.e. 0.96), €1.56 (s.e. 0.30), and €6.31 (s.e. 0.43) respectively.   

To assess whether a financial incentive scheme for increasing PA should be implemented, 

one can compare its cost with the current cost of physical inactivity. The total annual cost of 

physical inactivity in Spain, considering both direct costs that include breast cancer and 

colorectal cancer, and indirect costs such as type 2 diabetes and coronary heart diseases, is 

estimated at €6.6 billion (ISCA & CEBR, 2015), or about €308 million for the Basque 

Autonomous Community, considering that the Basque Autonomous Community’s population 

is about 4.67% of Spain. 

These values can be used to estimate likely monetary benefits to society of a programme 

that would increase PA among this group of people. In Table 37 we present the impacts from 

three possible walking programs. 

 Program 1 sets the reward for participating in a walking program to participating at 

1.56€/day for individuals who are meeting World Health moderate-intensity PA 

guidelines, defined as 10,000 steps per day.  This is the median WTA for inactive 

people and so it follows it would be accepted by half that group of the population. 

The same payment corresponds to the WTA of 64% of the active part of the 

population. 

 Program 2 offers the same reward for the same achievement but only to individuals 

who are considered to be inactive.  Thus it would be accepted by half that group, as 

above. 

 Program 3 increases the reward to 6.31 €/day for all individuals who meet the criteria 

set above.  This is equal to 75% of the WTA for inactive people and 84% for active 

people. 
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Based on this study, we are able to estimate the number of lives that could be potentially 

saved as a result of the implementation of this program. This information is based on a 

report by ISCA & CEBR, (2015), which found that in Spain 13.4% (56,000) of all deaths are 

associated with physical inactivity. If the same holds for the Basque Autonomous 

Community (BAC ) it would amount to 2,899 deaths per annum, given that the total 

number of annual deaths there is 21,632 (Eustat, 2018). The study also primarily focused 

on respondents aged 18 to 74 years old; in the Basque country this is around 1.48 million 

people (Eustat 2017).  Table 37 reports the number who would accept the program and 

the cost of the program based on that cohort.  It also calculates the number of lives saved 

by reducing the number of estimated deaths due to physical inactivity by the share of 

the population who participate in the program. 

Table 37: Implications of Offering Programs for Meeting the WHO Exercise Targets. 

These figures are based on the Basque population aged between 20-74 years old, approximately 1.48 million people (Eustat, 

2017).  

(a) The survey data indicate the program would be accepted by 64% of active and 50% of inactive individuals  

(b) The program would only be offered to inactive individuals. 

(c) The survey data indicate the program would be accepted by 84% of active and 75% of inactive individuals. 

 

The results show that program 1 has a total cost of 486€ million/year and saves 1,138 lives, 

at a cost per life saved of 427,000€.  Program 2 is more targeted in terms of spending, and 

costs 185€ million/year but saves 433 lives at the same cost per life saved.  Program 3 is more 

ambitious and has a higher cost (2.2€ billion/year) but saves 1,575 lives at a cost of 1.7€ 

million per life.  In practice, a program offering financial incentives to increase PA levels will 

not be taken up by all eligible individuals (Mutsuddi et al. 2012; Shin et al. 2018; Mantzari et 

al. 2015; Finkelstein et al. 2016). However, a modest reduction in inactivity and sedentary 

behaviour for even a small percentage of the population, would cause a substantial decline 

in disease prevalence and premature mortality, whilst also boosting economic activity and 

reducing overall health care spending (Kohl et al. 2012). Therefore, it could be argued that 

this program would be considered a success if it was adopted by around 1 to 20 percent of 

Program 

Payment 

Offered  

Number Who Accept Payment 

(Million) Total Payment 

Lives 

Saved 

Value per 

Life Saved 

€/Year 

Active 

Individuals 

Inactive 

Individuals € Million n € 

1 a 569.40 0.529 0.325 486.32 1,138 427,404 

2 b 569.40 0.000 0.325 184.98 433 427,404 

3 c 2303.15 0.695 0.487 2722.13 1,575 1,728,795 
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participants.  In that case, the cost will be proportionately less and so would the lives saved.  

Comparing the cost per life saved with the value of a statistical life used in decision making 

relating to public investments and regulations in the EU and other OECD countries, the figures 

in Table 37 are relatively low (Alberini et al., 2004).  The OECD has reviewed extensively the 

literature on the value of a statistical life and concludes that the median value of all estimates 

for the EU27 was USD3.6 million (2005 dollars) using quality screened studies.  That would 

convert to USD4.66 million in 2018 prices, equal to 4.1€ million at the current exchange rate. 

 

If the programs in Table 37 avoided all these costs for the relevant groups of people one 

should add these savings to the benefits of avoided deaths.  One way of doing that would be 

to subtract the health costs from the costs of the program to give a net cost per life saved.  

Thus for program 1 involving a payment of €1.56/10,000/day, the net cost would be 486€ 

million less the health savings of 308€ million, making the cost per life saved equal to 178€ 

million or 156,000€ per life saved.  

In addition to the above, the ancillary air pollution reduction and climate change benefits of 

such a monetary incentive PA programme should be considered. It is estimated that if a 

person walks 10,000 steps a day, that is equal to about 7km. Assuming that only four of that 

7km would be a substitute for car usage, and assuming that cars emit about 130 grams of 

CO2 per km (Eurostat, 2018), this would lead to a reduction of 520 grams of CO2 per day. 

With an incentive of 1.56€/day, 50% of inactive people, or about 325,000 people would do 

10,000 steps a day around, leading to an annual reduction in CO2 emissions of 61,685 tons, 

equal to a value of €1.2 million, using a price of €19.77 per ton of CO2 (Markets Insider, 2018).   

7.6 Conclusion  

Given the rising levels of physical inactivity and associated health risks such as diabetes, 

heart-related diseases and rising levels of obesity, there is a growing need for scalable, 

effective, and affordable public health interventions.  This study aims to provide additional 

evidence concerning the effectiveness and cost-effectiveness of a rewards-based walking 

intervention program. The value of studies such as this is particularly great in Europe, where 

there has been limited health economic research conducted on the impact of incentives on 

increasing PA levels.  It adds to a growing body of literature that assesses the relative merits 

of using financial incentives to motivate people to increase their PA levels by walking 10,000 

steps. It is based on a large WTA survey to determine the respondent’s preferences for a 
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health intervention program that rewards participants with a financial incentive for 

increasing their step count to the required level.  

Our study adds to the literature by showing that financial incentives might be useful in 

modifying behaviour change.  The findings indicate that on average, respondents are willing 

to accept a financial reward to increase their walking levels of around 5.36€ per day, which 

increases to 6.63€ for respondents who are physically inactive and decreases to 4.28€ per 

day for respondents who are active.  Respondents’ WTA values also increase with BMI levels, 

especially among inactive participants. Furthermore, our results show that the higher reward 

incentives were required for respondents classified as either overweight (5.99€ per day) or 

obese (6.18€ per day) compared to respondents who were classified as having a normal BMI 

level (4.86€ per day). A modest incentive of just €1 would be enough to make 42% of inactive 

people do 10,000 steps a day. In addition to avoiding premature deaths, the cost of such a 

programme would reduce the cost of treating non-communicable diseases arising from 

physical inactivity by an amount comparable to the direct cost.  Furthermore it would 

produce important ancillary climate change benefits, equal to about 1% of the value of the 

programme.  The model also produced an estimate of the value of a life saved which is 

comparable to previous studies (Grisolía et al. 2018).  We find that a monetary incentive 

walking programme offered to the whole population of the Basque Autonomous Community 

would give an estimate of the value of a statistical life saved of about €0.4 million.   

Our findings can help policymakers to make informed decisions about implementing lifestyle 

interventions that aim to encourage higher levels of walking using financial incentives. Whilst 

financial incentives may be effective at changing behaviour, the values of the incentives 

required to trigger a change among inactive and obese people are substantial. Other 

programmes – including information campaigns, brief interventions in primary care, exercise 

referral schemes, pedometers, and community-based walking and cycling programmes – 

should be considered to facilitate people moving towards less sedentary lifestyles.  More 

research is required on the use of financial incentives to encourage people to increase their 

walking levels, to confirm if the findings of this study are comparable with other similar 

studies.  This chapter adds to the current literature on financial incentives and willingness to 

accept compensation for a health intervention by examining BMI and activity differences. 

Additional research should also investigate if extrinsic motivators, such as financial 

incentives, may crowd out intrinsic motivators, potentially reducing walking levels for 

individuals who are already active, once an incentive has been withdrawn (Giles et al. 2014; 

Volpp et al. 2009; Finkelstein et al. 2008).  
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8 Chapter 8 - Effectiveness and cost-effectiveness of using Gain-and 

Loss-framed messages on intentions to exercise: a contingent valuation 

study (Study 3) 

 

Study 3 Abstract 

Background:  Whilst framing communication messages in terms of losses has been effective 

at changing detection behaviours (HIV prevention), prevention behaviours (smoke cessation) 

are more likely to be affected by gain framed messages. However, limited research has been 

conducted to determine how cost-effective and effective message frames are at increasing 

physical activity levels.  

Objectives: With increasing rates of physical inactivity, we explore the effectiveness of 

neutral, gain or loss framed messages to increase physical activity levels. 

Methods/Study design: Surveying 845 respondents in the Basque Autonomous Community, 

Spain, in 2017, we administer a contingent valuation survey to assess people’s willingness to 

accept to take up more physical activity given different information frames. 

Results:  WTA values varied significantly depending on the type of message frame employed 

and the target audience. We find that a loss framed message is more successful than a gain 

framed message at increasing physical activity levels, but that a neutral framed message 

works best among inactive participants.   

Conclusion: Consistent with loss aversion, the loss framed message was the most effective 

in changing people’s choices and lowest WTA welfare estimates when targeting active 

respondents or mature older respondents aged over 55 years old, compared to using a gain-

framed message. Whilst when targeting inactive respondents a neutral framed message 

appears to be more effective than loss or gain framed messages.  
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8.1 Introduction 

The previous chapter examined the theoretical validity of using financial incentives to 

increase physical activity levels and found evidence to support the use of financial incentives 

in increasing physical activity levels.  This chapter also examines the impact of using financial 

incentives to increase physical activity levels but also considers including insights from 

behavioural economics—a field that incorporates insights from psychology to design 

interventions that address predictable barriers to behaviour change. Specifically, this chapter 

tests impact of using loss-framed and gain-framed messages on willingness to accept for 

improvements in health and physical activity.  The purpose of this study is to test if framing 

information influences intentions to participate in a rewards-based walking intervention 

program.  

8.2 Background  

8.2.1 Applying psychology and behavioural economics to explain, predict and change 

consumer behaviour 

A desired goal in health psychology is persuading individuals to make healthier lifestyle 

choices. It is therefore, of vital importance to understand the conditions under which certain 

intervention strategies, such as promoting regular exercise, can lead to increase in the 

adherence to recommended daily levels of physical activity.  

Standard economic theory suggests that a utility-maximizing individual will make rational 

decisions when presented with new information. In the PA domain, based on these 

assumptions, traditional economic models assumed that behavioural choices can be 

improved by providing people with more information (i.e., by increasing 

knowledge/awareness) and/or more options (i.e., by increasing choices), and therefore 

result in higher levels of physical activity (Baicker et al., 2012).  

Evidence however, tells us that Individuals may, at times, make decisions that are not in their 

best long‐term interest and do not always behave rationally to maximize their well‐being 

(Kelly and Barker, 2016; Thorgeirson and Kawachi, 2013). It is perhaps unsurprising, then, 

that traditional educational programmes and mass-media campaigns – which strive to 

promote practical health guidelines and attitudes by simply disseminating information – 

often fail to produce the desired healthier behaviour change that is intended (Wakefield et 
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al., 2010; Noar, 2006; Morley et al., 2016) Merely providing knowledge to message recipients 

will not always result in the adoption of these health behaviours (Sweeney and Moyer, 2015).  

8.2.2 Message framing in Physical activity promotion; Prospect theory  

Despite numerous public health and educational campaigns aimed at encouraging adults to 

increase their physical activity (PA) levels, PA levels are well below recommended health 

guidelines (Ding et al. 2016). Globally, more than one third of adults (31.1%) are now being 

classified as physically inactive (Hallal, Andersen, et al. 2012). Physical inactivity has now 

become a global health crisis, responsible for an estimated 5.3 million deaths (Hallal, 

Andersen, et al. 2012) and also considered as a significant factor in the dramatic increase in 

obesity prevalence worldwide (Ding et al. 2016). Engaging in regular physical activity is widely 

accepted as an effective preventative measure for a variety of health risks across all 

socioeconomic, age and gender subgroups (Van et al., 2007; Lindgren et al., 2016). However, 

intervention programs that have been shown to be effective at changing PA behaviours 

among more sedentary or inactive individuals is lacking (Chan et al., 2004; Owen et al., 2011).  

Current programs have not been scalable across varying cultural, geographic, social, and 

economic contexts (Bauman et al., 2016; Gourlan et al., 2016).   

Previous public health initiatives aimed improving other health related behaviours have 

found evidence to suggest that framing health communication messages in terms of gains or 

losses may be an effective solution for achieving behaviour change (Patel et al., 2016;  

Updegraff and Rothman., 2013).  Message framing refers to the process of relaying 

information in different ways, which can have an effect on how a message is used and 

interpreted by the individual receiving it (Latimer et al. 2007; Macapagal et al. 2017).   

According to the prospect theory, (Kahneman and Tyersky 1989), when individuals are faced 

with making risky decisions they evaluate gains and losses differently; they tend to place 

more weight on losses than on gains of equal magnitude. Expanding on this theory, Rothman 

and Salovey (1997) proposed that in the health domain, prevention behaviours that are not 

associated with much risk of an unpleasant outcome (e.g., sunscreen usage, smoking 

cessation, participating in PA) and which are likely to result in a healthy outcome (e.g. 

preventing skin or lung cancer, lowering risk of obesity), should be best promoted by gain-

framed messages.  In contrast, detection behaviours (e.g. testing for HIV or breast cancer) 

which are perceived as having a higher risk or uncertainty, should be best promoted using 

loss framed messages. These predictions have been tested numerous times in different 

health contexts such as smoking cessation (Toll et al., 2008; Vorphakl and Yang, 2018; 

https://www.sciencedirect.com/topics/social-sciences/audience
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Vlăsceanu, and Vasile, 2015), sunscreen usage (Lee et al., 2018) HIV testing (Apanovitch and 

Salovey, 2003) and cancer screening (Lipkus et al., 2019).  

For instance, framing has been found to doctors have found that shifting from a mortality 

frame (emphasising likelihood of dying) to a survival frame (emphasising likelihood of 

surviving) increases patients preferences for surgery (Gigerenzer 2014).  Other framing 

effects have been found in reference in other health domains, Macapagal et al. (2017) used 

a computerized laboratory task to test the effects of loss and gain framed messages about 

condom use on young adults’ sexual decision making. The authors found that loss framed 

messages were effective at significantly decreasing intentions to have sex with partners who 

pose a high risk for sexually transmitted infections (STIs). Whilst intentions to have sex 

increased for participants who received the gain-framed message. The results of the study 

suggested that loss-framed messages may be particularly effective in reducing intentions to 

have sex with partners who might pose a higher risk for STIs, and that message presentation 

order may alter the relative effectiveness of gain- and loss-framed messages on sexual 

decision making. Prospect theory proposes that individuals will be risk seeking (i.e., more 

willing to choose a risky option, based on probability) when presented with information 

about possible losses, but are risk-averse (i.e. more willing to choose certain, sure outcomes 

that avoid taking any risks) when confronted about information regarding gains (Tversky & 

Kahneman, 1981).   

Tversky and Kahneman (1981) introduced and tested how prospect theory could be applied 

to the framing of decisions. In a study, in which the participants were faced with a scenario 

involving the outbreak of an Asian disease that threatened to kill 600 people, participants 

were presented with the following paradigm along with either two factually identical gain-

framed or loss-framed options: 

Imagine that the U.S. is preparing for the outbreak of an unusual Asian disease, which is 

expected to kill 600 people. Two alternative programs to combat the disease have been 

proposed: 

a) If program A is adopted, 200 people will be saved. If program B is adopted, there is a 1/3 

probability that 600 people will be saved, and a 2/3 probability that no people will be saved. 

(Gain-framed) 

b) If program A is adopted, 400 people will die. If program B is adopted, there is a 1/3 

probability that nobody will die, and a 2/3 probability that 600 people will die. (Loss- framed) 

http://www.sciencedirect.com/science/article/pii/S0020748909003733#bib94
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Tversky and Kahneman (1979) found that in the gain-framed condition, a majority of the 

participants (72%) preferred the certain option A that 200 people will be saved with certainty 

(risk-averse) over the risky option B that there is the one-in-three probability that 600 people 

will be saved and two-in-three probability that no people will be saved. (Risk-seeking).  

However, when the formally equivalent options were negatively framed, a majority (78%) 

instead preferred the option that nobody would die and the two-in-three chance that 600 

people would die (risk-seeking) over the certain option that 400 people will die (risk-averse).  

The study demonstrated that when people are presented with two identical decisions 

problems with one outcome framed in lives saved and the other outcome framed as lives 

lost, they will shift from being risk averse to risk seeking (Tversky & Kahneman, 1981). 

Prospect theory’s development was the result of several findings that could not be explained 

by standard expected utility theory and has been useful for understanding the psychological 

processes involved in the influence of framed persuasive message on health behaviours.  

8.2.3 Combining prospect theory with physical activity interventions   

A positive framing effect on PA has been supported by several studies (Latimer et al., 2008; 

McCall and Ginis, 2004; Rothman et al., 2006). For instance, Latimer et al. (2008) showed that 

people who received gain-framed messages on multiple occasions, rather than loss-framed 

messages, reported higher levels of PA than a loss-framed or a mixed gain- and loss-framed 

message 9 weeks after participants received the message. McCall and Ginis (2004) found 

evidence to suggest that a gain-framed message resulted in higher levels of PA over a 3-

month period in comparison to using a loss-framed message or no message at all.  A meta-

analysis by Gallagher and Updegraff (2012) also support this theory and found an advantage 

of gain frames over loss frames in PA health message frames.  Other PA studies examining 

the effects of message frames have found mixed results (Van’t Riet et al., 2010; O’Keefe and 

Jensen, 2007; Arora et al., 2006; Jones et al., 2009; Jones et al., 2004 Riet et al., 2009; Li et 

al., 2014).   For instance, Jones et al (2004) reported no difference in PA attitudes, intentions 

or behaviours of students when using either gain framed or loss framed PA messages. Van’t 

Riet et al (2010) found no differences in the effect of gain-vs loss-framed messages on 

intention and PA behavior 3 months later between those who were or were not already 

meeting recommended PA guidelines.   Arora et al., (2006) found that only when a PA 

message was attributed to a low credibility source, gain-framed messages resulted in higher 

physical activity intentions than loss-framed messages.  Jones et al. (2009), on the other 

hand, found that a gain-framed message was only more effective when the message source 
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was highly credible. For messages that had a less credible source, there were no statistically 

differences reported between the gain- and loss-framed messages.   

These mixed findings make it difficult to draw any meaningful guidelines for policymakers 

when designing PA behaviour change campaigns at a population level. The extent to which 

framing effects on PA behaviours can be generalized on a population level has not been well 

examined.  

More recently, an argument has also been made that in addition to using message frames to 

promote PA, other economic incentives rewards should also be employed (Patel et al., 2016).  

To date, only one study (Patel et al., 2016) has considered combining prospect theory 

message frames with other behaviour incentives such as offering financial rewards to 

participate in PA.  This is particularly surprising considering that several randomised 

controlled trials (RCTs) and systematic reviews have found evidence suggesting that offering 

rewards for reaching activity goals has been an effective strategy for motivating individuals 

to increase their levels of physical activity (Charness and Gneezy, 2009; Cochrane et al., 2019; 

Health et al., 2012).   Patel et al. (2016) examined the effectiveness of using framed messages 

and financial incentives to increase physical activity levels among 281 overweight and obese 

adults chosen among adults and concluded that financial incentives aimed at increasing 

physical activity were most effective when the rewards for being active were put at risk of 

being lost. 

8.3 Aims and Objectives  

This study examines the effects of gain-framed and loss-framed messages on individual’s 

willingness to increase their physical activity by surveying a large representative sample 

combining hypothetical financial incentives with different message framing. We further 

explore which message framing works for different groups, according to their socio-

demographic characteristics, body mass index and physical activity levels. The results of this 

study are theoretically important as they can be used to verify the prospect theory 

hypothesis that gain framed messages are more effective than loss framed messages in the 

PA domain. Furthermore, the findings of the study can provide further evidence that the 

framing postulates are useful guidelines for constructing effective public health messages. 
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8.4 Methods  

The experimental design in this study involved three information treatments, with 

participants randomly assigned to one of these groups (treatments), and with each treatment 

group comprising approximately of 280 respondents. In treatment 1 (control group n=275), 

participants received a neutral framed questionnaire. In treatment 2 (gain framed group 

n=279), participants received information framed as a gain: “Walking regularly will help you 

fight against a wide range of health problems and concerns, including stroke, type 2 diabetes, 

and depression as well as lowering your cholesterol levels”. In treatment 3 (loss framed group 

n=291), participants received information framed as a loss: “if you don’t walk, you have a 

higher risk of health problems and concerns, including higher risk of stroke and type 2 

diabetes, and depression as well as a higher cholesterol level”.  All frames are designed to 

contain the same amount of information and the same explanatory examples. They only 

differ in the specific framing. Message creation was informed by the framing literature, in 

particular, by Latimer et al., (2008). Framed messages included information about the health 

and environmental benefits of doing more PA or the health and environmental risks of 

associated with inactivity. The information provided was adopted from WHO 

(https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health) and the 

Basque Centre for Climate Change (https://www.bc3research.org/).  It is important to note 

that all respondents were randomly assigned to only one of the frames to ensure high-quality 

data with no interference from learning and spill over effects.   

The loss-frame focused on the health, economic and environmental consequences of not 

engaging in regular physical activity (e.g. not walking regularly increases your risk of 

developing heart disease). The gain-frame uses the same examples as the loss-frame, 

however differs from the loss-frame in terms of language. The gain-frame instead focuses on 

the health, economic and environmental benefits of regular physical activity (e.g. Walking 

regularly reduces your risk of developing heart disease).  This approach of reframing the 

information materials to create the gain- and loss-framed materials ensured that all the 

materials were factually equivalent. The neutral frame only states physical activity facts. The 

explanatory example can be interpreted either way, giving an example in terms of gains as 

well as in terms of losses, to ensure neutrality. Table 37 summarizes the three treatment 

groups while detailed descriptions of the information provided under each treatment group 

is given in Appendix 2.  

https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
https://www.bc3research.org/
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 At the end of the survey, a single-item manipulation check question was included, which was 

rated on a 5-point scale and included the following: ‘Would you say the information in the 

survey’ (1 = focused heavily on the benefits of physical activity; 5 = focused heavily on the 

risks of inactivity). This item has been used in previous framing studies and is sensitive to 

differences in message frame (Latimer et al., 2008). 

Table 38: Treatment groups  

Treatment group Type of information N 

Treatment 1 - Control group General information 275 

Treatment 2 Gain-framed message 279 

Treatment 3 Loss-framed message 291 

 

We use the Contingent Valuation Method (CV) to assess the benefits of behaviour change 

policy. We use the Contingent Valuation method to estimate participants’ willingness to 

accept to participate in a walking scheme intervention in the Basque Autonomous 

Community. The CV question reads as follows;  

“To encourage more people to become physically active, as well as reducing traffic 

congestion, imagine that the government introduced a Fitness Payment Scheme which paid 

you for each day you walked 10,000 steps. The government would monitor your steps using 

a mobile phone pedometer app. The money would be added to your mobile phone credit and 

can be used for paying your bills. We will ask about a higher and a lower amount for doing 

10,000 steps per day. Please answer truthfully and treat each question independently. Before 

answering, consider the effort and time it takes to do 10,000 steps each day and the payment 

you would receive if you did 10,000 steps each day. Would you be willing to do 10,000 steps 

every day if the reward for doing it was € [0.50; 1; 2.00, 5.00]?” 

If the respondent answered, “yes” (“no”) to the initial WTA question, a lower (upper) amount 

would be offered in the follow-up WTA question. Respondents were randomly assigned to 

one of four possible payment amounts €0.50, €1.00, €2.00 and €5.00 (the sample was equally 

distributed between the different bid amounts).  The follow-up bids were €0.25, €0.50, €1.00 

and €2.50 following an initial “Yes” answer, and €1.00, €2.00, €4.00 and €10.00 following an 

initial “No” answer to the first WTA question. The amounts selected were also based on 
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similar studies which offered daily financial rewards to respondents to change their 

behaviour (Mantzari et al. 2015).  

8.5 Data analysis 

Descriptive statistics were used to summarize demographic characteristics. Chi-squared and 

Kruskal-Wallis tests were used to evaluate between-group baseline differences and to 

identify covariates. In this chapter, in addition to examining the relationship between 

socioeconomic and demographic factors and willingness to accept compensation payment, 

framing effects are examined within the interval regression analysis by including two dummy 

variables. The first dummy variable includes the gain framed message, taking the value of 1 

if a respondent received a gain framed version of the survey and a value of zero otherwise. 

The second dummy variable includes the loss framed message, taking the value of 1 if a 

respondent received a loss framed version of the survey. Interaction effects on these dummy 

variables are also discussed in further detail, in the below sections.   

8.6 Results 

8.6.1 Descriptive statistics  

This section will look at the demographic make-up of the treatment groups, comparing their 

sample statistics to the average sample statistics of the experiment group as a whole.  The 

purpose of this analysis is to ensure that none of the treatment groups differ significantly in 

terms of their participant‘s characteristics, as such a difference may result in response biases 

between treatments which would be problematic. As respondents were randomly assigned 

to a group respondent characteristics should be equal among groups.  Table 39 demonstrates 

the validity of the randomness of our experimental treatments.  Each column contains the 

means of various respondent characteristics for a different treatment protocol. This enables 

for the identification of any divergence between the sample statistics of the experiment 

group as a whole and each of the individual treatment groups. Any such divergence would 

indicate that the treatment groups were not all equal in terms of participant characteristics, 

which could cause issues when it comes to comparing the data collected from each group.   

 

The results show that the three groups recruited in the study are comparable in terms of age, 

gender, educational status, and income level and body mass index. For instance, the average 

age of respondents in the three treatments ranges from 43.49 (standard deviation=13.13) in 

treatment 1, to 43.88 (standard deviation =13.21) in treatment 2, which are both relatively 

close to the sample average of 43.15 years old  (Median 43 years, minimum 18 years, and 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/age
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/gender
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maximum 88 years). This confirms the efficacy of the random assignment and the 

equivalence of the control and experimental groups. That is, there are few systematic 

differences between the populations on these characteristics within each group that would 

explain the measured variation in response to the survey experiment. Whilst some 

differences in the means of these variables across the treatment groups exist, the 

magnitudes of the differences are well within what one would expect considering the sample 

sizes of each treatment group. 

 

Table 39: Descriptive statistics of participants by treatment Arm 

Characteristic  

Gain 

framed 

n=280  

Loss 

framed 

n=292 

Control 

n=275 

Total  

n=845 

Female (equals to 1 when a respondent is female) 43.57% 41.78% 45.28% 44.07% 

χ2=0.7084; df=2; p=0.6274         

Age, (averages) 43.49 43.88 42.60 43.15 

χ2=0.4074; df=2; p=0.4072         

Degree_dum (equals to 1 if a respondent has at least a 

graduate degree) 

50.36% 42.47% 53.48% 50.00% 

χ2=0.0313; df=2; p=0.0099         

Low_inc (equals to 1 if a respondent earns less than €1,499 

a month) 

49.64% 48.63% 47.95% 48.67% 

χ2=0.9141; df=2; p=0.8871         

High_inc (equals to 1 if a respondent earns more than 

€2,500 a month) 

14.29% 16.78% 17.47% 16.55% 

χ2=0.7526; df=2; p=0.5036         

Married_dum (equals to 1 if respondent is married or 

living with partner) 

58.93% 54.45% 52.05% 54.51% 

χ2=0.2548; df=2; p=0.1591         

Full (equals to 1 if a respondent is in full time employment) 62.14% 64.04% 575.58% 61.06% 

χ2=0.3806; df=2; p=0.2581         

Unemp (equals to 1 if a respondent is unemployed) 11.43% 9.59% 13.37% 11.95% 

χ2=0.6565; df=2; p=0.2636         

Body mass index , mean 25.63 25.86 25.68 25.71 

χ2=1.163; df=2; p=0.5590         

goodhealth (equal to 1 if a respondent has good or above 

self-rated health) 

79.64% 77.40% 78.61% 78.76% 

χ2=0.7652; df=2; p=0.6303         

Inactive (equals to 1 if a respondent is not meeting 10,000 

walking step guidelines) 

44.64% 44.18% 43.85% 43.98% 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/equivalence
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/surveys
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χ2=0.9819; df=2; p=0.9819         

Weight_ct (equals to 1 if a respondent has tried to 

lose/control their weight in the past) 

68.93% 66.44% 67.91% 67.96% 

χ2=0.8736; df=2; p=0.8131         

Chronic (equals to 1 if the respondent has a chronic illness 

such as diabetes, high blood presssure and heart disease ) 

36.07% 37.67% 37.61% 37.35% 

Climate_welf (awareness of the environmental effects on 

their welfare 1= not concerned at all ; 5 = very concerned), 

mean 

3.58 3.54 3.60 3.58 

χ2=0.7900; df=2; p=0.7760         

 

To determine and provide conclusive evidence that the participants groups do not differ 

significantly from the sample average, chi tests were conducted. A significance level of 0.05 

was used.   According to the chi-squared test there was no statistical difference between 

female respondents for each of the treatment groups (χ2 =0.36, p=0.62). No statistical 

differences were reported for respondents in terms of age categories (χ2 =196.8, p=0.334). 

No statistical differences were reported in terms of employment (χ2 =1.80, p=0.615) and 

unemployment levels (χ2 =2.98, p=0.393) between treatments. The only treatment group 

which differs in any significant way from the sample average is arm 2 (loss framed) group 

who had 8% less respondents educated to a degree level than the experiment group as a 

whole. While the difference was significant (χ2 =10.51, p=0.01), the discrepancy is not 

enough to imply that the data collected from this group will be biased, as the other 

demographic characteristics that are mentioned are in line with the sample averages.  

However, we believe that these differences do not weaken our analysis.  

 

Additionally, in subsequent analysis degree holder was found to not influence WTA outcomes 

and removed from the analysis.  Given that the demographic characteristics of the three 

other treatment groups were not different statistically from the sample average in any 

significant way. It can therefore be concluded that all three of the treatment groups are 

identical in terms of the characteristics of their participants, and any differences in valuation 

results between the groups cannot be attributed to biases resulting from difference in the 

sample. 

8.6.2 Manipulation check  

As expected, no differences in general evaluations of the messages emerged. The gain-, loss, 

and neutral-framed print materials were rated as being similarly believable, p values >0.05. 

As presented in Table 40, participants in the loss-framed condition indicated that the 
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messages emphasized the risks of inactivity, whereas participants in the gain -framed 

conditions indicated that the messages emphasized the benefits of physical activity. 

Table 40: Means for manipulation check items  

Message Gain Loss Control 

Physical activity benefits / risks (1=focused on the benefits, 

5=focused on the risks)  (SD) 

2.31 

(1.21) 

3.93 

(1.59) 

2.40 

(1.71) 

 

8.6.3 Derived variables 

From the survey, we distinguish four types of variables: dependent variables, framing 

variables (independent), behavioural explanatory variables (independent), and interaction 

explanatory variables (independent/framing). Below, only selected variables are discussed in 

detail. The probability of accepting payment is the dependent variable, which captures the 

choices made in the first contingent valuation question. This variable is a dummy variable 

coded one if the respondent answers yes to the payment question, otherwise zero. The 

framing variables are dummy variables indicating the frame in which the experiment was 

presented. They are used to assess the framing hypothesis in statistical testing. The following 

three dummies were constructed: loss, gain, neutral. The behavioural variables are designed 

to detect individuals who are not meeting health guidelines, and are derived from the 

behavioural literature. 

8.6.4 Interval data regression model results per treatment arm  

To estimate WTA to participate in a walking scheme, the interval regression models were 

estimated. Table 40 shows the results of the interval data model to explore how WTA 

depends on respondents’ characteristics and preferences, assuming a Weibull distribution. 

We assumed that WTA distribution follows a Weibull distribution because of its non-negative 

distribution and goodness of fit to our sample data (Menon, 1963).  We assume that WTA is 

distributed as a Weibull with scale 𝜎 and shape parameter 𝜃. Respondents do not report their 

exact WTA amounts, but their responses to the initial and follow-up payment questions can 

be combined to form double-bounded intervals around the respondent’s willingness to pay, 

𝜎, and 𝜃 using the method of maximum likelihood. 

 

Given our assumptions, the log likelihood function of the sample is: 

 

𝐿𝑜𝑔 𝐿 = ∑ log [exp (−(𝑊𝑇𝐴𝐼
𝐿𝑛

𝑖=1 /𝜎 )𝜃- exp(-(𝑊𝑇𝐴𝐼
𝑈/ 𝜎)𝜃 
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Where WTAL and WTAU denote the lower and upper bounds of the interval around the 

respondent’s WTA amount, and i denotes the individual respondent. Mean WTA is equal 

to 𝜎. 𝜏(1/𝜃 + 1). Whereas median WTA is 𝜎[−𝐿𝑛(0.5)]1/𝜃. Since WTP follows the Weibull 

distribution with scale 𝜎 and shape 𝜃, log WTA 

can be expressed as: 

 

logWTA= ln 𝜎 +  𝜀 =  𝜆 +  𝜀 

where ε follows the type I extreme value error distribution with scale 𝜃. 

 

Model (1) includes the variables of interest which include socio-economic, health and 

attitudinal variables. These variables were selected based on several studies which examined 

WTP and WTA for physical activity schemes (Longo et al., 2015; Hunter et al., 2016; Bilinski 

et al., 2017; king et al., 2005). The results indicate a negative and statistically significant 

relationship between respondents aged 18-34 years old [young] and willing to accept for the 

program, whilst in contrast older respondents aged over 55 years old [mature] have a 

positive and statistically significant relationship. This is the first interesting result that shows 

that respondents who are aged over 55 years old may require higher levels of compensation 

to participate in the program compared to younger aged individuals or compared to adults 

aged 35-54 years old.  No other socio-economic variables were found to be statistically 

significant.  When examining the health and attitudinal variables, respondents who rate their 

health as good or above [goodhealth] have a lower WTA. Interestingly, inactive respondents 

who are not meeting WHO’s guidelines for PA require higher levels of compensation. 

Respondents who have tried to lose weight [weight_ct], suffer from a chronic illness 

[chronic], or are concerned about the effect of climate change on their wellbeing 

[climate_imp], require lower levels of compensation.   

Model (2) explores the interaction effects of using gain and loss framed messages on all the 

variables of interest.  A positive and significant sign on the [Gain] coefficient would suggest 

that respondents who were given a gain framed version of the survey require a higher level 

of compensation to take part in the incentive program. A positive and significant sign on the 

[Loss] coefficient would suggest that respondents that were given a loss framed version of 

the survey require a higher level of compensation to take part in the incentive program.  First 

there was a significantly positive frame interaction between the loss*young and 

gain*mature. This would indicate that an age difference does exist when using loss or gain 
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framed messages.  A loss framed or control framed message might be more cost effective 

than a gain framed message when targeting older respondents. Whilst a gain framed or 

control framed message might be more cost effective than a loss framed message when 

targeting younger individuals to increase their exercise levels. Loss*degree is also negative 

and significant, indicating that respondents who are educated to a degree level and who 

receive a loss framed version of the survey will require lower levels of compensation in 

comparison to those who are educated to a degree level and received either the gain frame 

or control version of the survey.  The variable gain*lowinc was found to be positive and 

significant, respondents who are on a low income and receive a gain framed version of the 

survey require higher levels of compensation. Whilst the variable goodhealth was found to 

be significant, using a loss frame or gain frame did not appear to influence WTA values.   

Gain*inactive and loss*inactive is also positive and significant. However, we see that the 

gain*inactive variable coefficient is higher than the loss*active variable coefficient, this 

would indicate that when inactive respondents are given a gain framed version of the survey 

they require higher levels of compensation compared to inactive respondents who were 

given a loss framed version. These results are potentially interesting, given that an argument 

could be made that using a gain framed message could result in higher costs to policy makers 

when offering incentives to older or inactive respondents. Loss*climate is negative and 

significant, indicating that respondents who care about the environment require lower levels 

of compensation to walk when presented with a loss framed message.   Model (3) includes 

the significant variables. This model has the lowest AIC and BIC values in comparison to the 

other models.   

Table 41:  Results from WTA interval regression model  

  Model 1  

(variables of interest) 

Model 2  

(combined) 

Model 3  

(significant only) 

Parameter Estimate Pr > ChiSq Estimate Pr > ChiSq Estimate Pr > ChiS

q 

Intercept 0.7853 0.3027 2.594 0.032 3.0358 <.0001 

gain 0.5133 0.0163 -3.4137 0.0537 -2.7369 0.0007 

loss 0.2171 0.3031 -1.8948 0.2416 -1.6779 0.0244 

female -0.0942 0.6229 -0.1758 0.5712 
 

  

Loss*female 
 

  -0.0549 0.9037 
 

  

Gain*female 
 

  0.118 0.7977 
 

  

young -0.4491 0.0649 -0.918 0.0184 -1.0832 0.0018 

Loss*young   1.168 0.0389 1.3772 0.0077 

Gain*young 
 

  0.1456 0.8047 0.1347 0.7931 

mature 0.4371 0.0628 0.1888 0.6162 0.2404 0.5195 



160 
 

Loss*mature 
 

  -0.0522 0.9229 0.0291 0.9554 

Gain*mature 
 

  0.9685 0.0911 0.9035 0.0993 

degree_dum 0.0666 0.727 -0.4695 0.1448 -0.4391 0.149 

Loss*degree 
 

  0.826 0.0653 0.8129 0.0589 

Gain*degree 
 

  0.6303 0.1661 0.6369 0.1379 

low_inc 0.1177 0.5808 -0.4403 0.2525 -0.6187 0.0559 

Loss*lowinc 
 

  0.3104 0.5525 0.4961 0.268 

Gain*lowinc 
 

  1.2718 0.0147 1.2751 0.0049 

high_inc 0.2898 0.2846 0.4676 0.2778 
 

  

Loss*highinc 
 

  -0.2679 0.666 
 

  

Gain*highinc 
 

  -0.1064 0.8722 
 

  

married_dum 0.1499 0.4618 0.3324 0.3241 
 

  

Loss*married 
 

  -0.6313 0.1831 
 

  

Gain*married 
 

  -0.1268 0.7984 
 

  

full -0.0179 0.9354 -0.2258 0.5393 
 

  

Loss*full 
 

  0.1215 0.8155 
 

  

Gain*full 
 

  0.2861 0.5972 
 

  

unemp -0.2649 0.3862 -0.6008 0.1934 
 

  

Loss*unemp 
 

  0.4452 0.5436 
 

  

Gain*unemp 
 

  0.5876 0.4025 
 

  

Bmi 0.0274 0.2356 0.0183 0.6278 
 

  

Loss*bmi 
 

  0.024 0.6577 
 

  

Gain*bmi 
 

  0.0171 0.7604 
 

  

goodhealth -0.4695 0.032 -0.7284 0.0331 -0.725 0.0321 

Loss*goodhealth 
 

  0.1647 0.7478 0.0886 0.8581 

Gain*goodhealth 
 

  0.808 0.1249 0.7511 0.1445 

inactive 0.6598 0.0004 0.0345 0.9086 0.0499 0.8674 

Loss*INactive 
 

  0.9955 0.0203 0.9771 0.0221 

Gain*INactive 
 

  1.1039 0.0136 1.1382 0.0088 

weight_ct -0.2259 0.2782 -0.6394 0.0688 -0.6398 0.0597 

Loss*weight_ct 
 

  0.5001 0.3224 0.5344 0.2577 

Gain*weight_ct 
 

  0.9741 0.0508 1.0166 0.037 

chronic -0.3942 0.0648 -0.728 0.04 -0.6116 0.0661 

Loss*chronic 
 

  0.7175 0.1532 0.7089 0.1281 

Gain*chronic 
 

  0.1314 0.7987 0.1618 0.7378 

climate_welf -0.1843 0.0173 -0.1399 0.1914 -0.1251 0.2364 

Loss*climate 
 

  -0.7072 0.0461 -0.7042 0.0454 

Gain*climate 
 

  0.3455 0.3623 0.2632 0.4769 

Scale 2.113   1.9948   2.0187   

Weibull Shape 0.4733   0.5013   0.4954   

-2 Log Likelihood 1905.45   1856.73   1865.88   

AIC 1943.457   1954.736   1927.883   

BIC 2075.167   2187.54   2033.728   

Observations 845  845  845  
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8.6.5 Mean Willingness to accept results  

In this section, the mean WTA values are calculated for each treatment group. These results 

are displayed in table 42. The 95% confidence intervals are also reported alongside WTA 

estimates using the Krinsky-Robb procedure (Krinsky and Robb, 1986). Average WTA, was 

highest when a gain-frame was used. Using the control group as the example, mean WTA is 

€ 4.50, compared to € 7.27 when a gain-frame message is employed. In the loss frame mean 

WTA is € 4.75, which is lower than the gain frame value. The results shows that respondents 

require a higher level of compensation under the gain scenario compared to the loss 

scenario. These findings provide evidence to support prospect theory’s claim that individuals 

value losses greater than gains.  However, it is interesting to note that the control (neutral) 

scenario results in the lowest mean WTA value of €4.50, compared to the loss and gain 

framed groups. This could potentially indicate that perhaps policy makers should only use a 

controlled message if this type of program was to be introduced to society and policymaker’s 

main focus was to keep the program cost-effective.  

Table 42:  Mean WTA results for whole sample n=845   

Frame n  Mean WTA (€) s.e.  

Gain framed 279 7.27 1.54 

Loss framed 291 4.75 0.97 

Control  275 4.50 0.74 

 

It is worth investigating if this is still the case if policy makers were to focus policies on specific 

groups in society in particular individuals who classify themselves as physically inactive.    

Table 43, examines individual WTA values for two groups: a base group – respondents that 

are classified as active – and a control group – respondents who are classified as inactive.  

The purpose of this is to examine differences in mean WTA for the characteristic of interest 

whilst holding constant all other characteristics.  For example, as reported in table 42 the 

mean WTA in the gain intervention group for a respondent classified as active require lower 

levels of compensation (€6.50) whilst those are classified as inactive require higher levels of 

compensation (€8.20). Interestingly, when we look at the loss famed group those who are 

active have a WTA of €3.23 and inactive a WTA of €6.68.  This would indicate that using a loss 

frame would cost less compared to using a gain frame message when targeting inactive and 

active individuals. Therefore from an economic point of view, it would be more cost effective 

for policy makers to use a loss frame when offering economic incentives (See figure 17), 
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particularly when targeting inactive individuals. However, when a comparison is made with 

the control message this method results in the lowest WTA values in comparison to the gain 

and loss framed scenarios. The Control frame and the loss frame mean values are somewhat 

similar, whilst the gain scenario values are significantly higher.  

Table 43:  Mean WTA results for active and inactive respondents per treatment    

  n  Mean WTA (€) s.e.  

Inactive (not meeting WHO guidelines) n=369 

Gain framed 124 8.20 2.15 

Loss framed 128 6.68 1.79 

Control 117 5.74 1.33 

Active (meeting WHO guidelines) n=476 

Gain framed 155 6.50 2.25 

Loss framed 163 3.23 0.97 

Control 158 3.50 0.82 

 

When the policy is focused on age (see table 44), whereby the mean WTA values are broken 

into three age categories, respondents aged 18-34 years old [young] , aged 35-54 [adult] and 

finally aged 55+ [mature]. We see that overall younger respondents aged 18-34 years old 

require the lowest levels of compensation to participate in the program. Whilst mature 

respondents aged 55 or above require the highest levels. This is not surprising given that 

older respondents may view that walking 10,000 steps may require effort for them compared 

to a younger person who has more energy, additionally, an argument could be made that 

older respondents  may view their time as more valuable than younger respondents and 

therefore require higher compensation levels. Interestingly, it would appear that when using 

incentives on older and younger respondents, loss framed messages would be more effective 

compared to using either gain framed or control framed messages. Whilst when targeting 

adults aged 35-54 years old, framed messages might not be required. This would indicate 

that policy makers should pay careful attention to the target audience when designing PA 

frames.  
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Table 44: Mean estimates by age categories and treatment 

  n  Mean WTA (€) s.e.  

Young (aged 18-34) n=244 

Gain framed 77 3.06 1.04 

Loss framed 77 2.80 0.69 

Control 90 3.01 0.60 

Adult (aged 35-54) n = 414 

Gain framed 143 7.94 2.57 

Loss framed 143 5.17 1.62 

Control 128 4.03 1.13 

Mature (aged 55+) n =187 

Gain framed 59 11.95 4.60 

Loss framed 71 6.69 2.94 

Control 57 7.87 2.37 

 

8.6.6 Welfare and cost benefit analysis results  

To determine if using framed messages should be used in combination with financial 

incentives for increasing PA, a cost benefit analysis is conducted.  The total annual cost of 

physical inactivity in Spain, considering both direct costs that include breast cancer and 

colorectal cancer, and indirect costs such as type 2 diabetes and coronary heart diseases, is 

estimated at €6.6 billion (ISCA & CEBR, 2015), or about €308 million for the Basque 

Autonomous Community, considering that the Basque Autonomous Community’s population 

is about 4.67% of Spain. These values can be used to estimate likely monetary benefits to 

society of a programme that would increase PA among specific groups of people. We are also 

able to estimate the number of lives that could be potentially saved as a result of the 

implementation of this program. This information is based on a report by ISCA & CEBR, 

(2015), which found that in Spain 13.4% (56,000) of all deaths are associated with physical 

inactivity. If the same holds for the Basque Autonomous Community (BAC ) it would amount 

to 2,899 deaths per annum, given that the total number of annual deaths there is 21,632 

(Eustat, 2018). If the same holds for the Basque country, this calculates to around 305 

premature deaths in the Basque region (Eustat 2018). The study also primarily focused on 

respondents aged 18 to 74 years old; in the Basque country this is around 1.48 million people 

(Eustat 2017).  

Table 45 reports the number who would accept the program and the cost of the program 

based on that cohort.  It also calculates the number of lives saved by reducing the number of 
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estimated deaths due to lower levels of nitrogen dioxide exposure by the share of the 

population who participate in the program. If this study primarily focused on respondents 

aged 18 to 74 years old, which is approximately 1.47 million in the Basque region. The results 

show that using a gain framed message has a total cost of 760€ million/ year and saves 1184 

lives, at a cost per life saved of 0.64 million€. Using a loss framed message has a lower total 

cost of 683€ million/ year and saves 1215 lives, at a cost per life saved of 0.56 million. 

Interestingly, using a neutral (control) framed message results in the lowest costs but also 

saves the least number of individuals.  

Table 45: VSL values when using framed messages    

Program 

Payment 

Offered 

Number Who Accept Payment 

(Million) 

Total 

Payment 

Lives 

Saved 

Value per 

Life Saved 

€/Year 

Active 

Individuals 

Inactive 

Individuals € Million Nos € 

Gain 855.85 0.564 0.325 760.69 1,184 642,421 

Loss 749.64 0.587 0.325 683.61 1,215 562,694 

Control 379.81 0.474 0.325 303.54 1,065 285,092 

 

Figure 17: Cumulative density function difference: willingness to Accept (WTA) using Gain and loss framed 

messages 

 

8.7 Discussion and Conclusions   

There is considerable evidence to suggest that the way information is framed in CVM 

questionnaires can impact respondent’s decision behaviour. There is also evidence to suggest 

that an individual’s motivation to adopt certain behaviours depend on not only how 
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messages are framed but also other individual characteristics and perhaps could provide 

some evidence as to these mixed findings  (Sirriyeh et al., 2015; Shamaskin et al, 2010; 

Rothman et al., 2006; Covey, 2012; Kin-Kit et al., 2014; Hevel et al., 2019).  For instance, Hevel 

et al (2019) investigated the effects of messaging on physical activity motivation and found 

that the type of message that effectively promotes PA appears to vary depending on the 

message receiver’s current physical activity levels. Riet et al., (2009) investigated whether 

gain-and loss-framed messages promoting PA affected information acceptance, attitude, 

intention and behaviour differently. The authors found that gain-framed messages resulted 

in stronger intentions to be physically active than loss-framed messages. This however, did 

not result in a significant increase in actual PA, as measured by a 3-month follow-up 

assessment. Other studies have reported that the respondent’s age may influence message 

framing effects. For instance, Sirriyeh et al., (2015), examined the influence of message 

framing effects on adolescents’ aged between 16-19 years old PA levels, found that inactive 

participants who received gain-framed messages increased their PA levels significantly more 

than other groups. Shamaskin et al (2010) found that older adults were more influenced by 

gain-framed messages than younger adults relative to loss-framed messages.  Kin-Kit et al., 

(2014) noted that gain-framed messages were more effective than loss-framed messages in 

promoting PA behaviours, however, only among older men.  

This study explored the potential of using message frames to influence individual’s 

willingness to accept financial incentives for a health intervention scheme that aims to 

increase walking levels using a representative sample size.  Three different types of frames, 

each emphasizing the health benefits or risks associated with physical activity were used.  

There has been limited research conducted on this the concept of offering framed messages 

and economic incentives to encourage behaviour change in the context of health (Patel et 

al., 2017; Einav et al., 2019; Powell et al., 2015).  We are not aware of other studies that have 

formally examined whether using framed messages influences WTA, and by how much. This 

study has demonstrated that the ways in which communications about PA policies are 

framed will have a substantial impact on the way that they are received.  

Whilst previous studies have found evidence suggesting that an individuals’ behaviour could 

be influenced by psychological determinants (Kahneman et al., 2013; Hills et al., 2007).  Few 

of these studies have not utilized the CVM method is their analysis (Gallagher and Updegraff, 

2012). The findings from the study indicate that the way information about physical activity 

is presented to individual’s matters and can influence WTA values. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/framing-bias
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 This research provides practical implications for policy makers on how to strategically use 

gain versus loss framing in accordance with targeting specific groups.  In this study, it was 

found that a loss framed message was more effective in changing people’s choices and 

welfare estimates when targeting active respondents or mature older respondents aged over 

55 years old. Whilst when targeting inactive respondents a neutral framed message appears 

to be more effective than loss or gain framed messages. The main challenges researchers 

face when constructing a CV survey frame is ensuring that the message frame selected is 

suitable for the target audience. If CVM surveys are to be used to estimate public WTA 

incentive values for a PA intervention, it is important to determine how WTA value estimates 

are sensitive to informational framing, as well as determining the effectiveness and cost-

effectiveness of using different types of messages frames in CVM surveys on certain 

subgroups of the population. Although framing effects on PA are generally small (Gallagher 

and Updegraff, 2012), this study has shown that the public health impact in terms of lives 

saved can be considerable. This is particularly important given that most individuals can 

benefit from PA (Warburton et al., 2006) and physical inactivity is considered a highly 

modifiable behavioural risk (Li et al., 2014).   
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9 Chapter 9 - Discussion and Conclusion 

9.1 Introduction to discussion  

The main overall objective of this chapter is to provide a summary of this thesis along with a 

discussion of the main findings and limitations of the research. It is hoped that the findings 

of this study can be beneficial to policy makers in relation to the design and structure of 

effective lifestyle intervention programs.    This thesis discussed some of the known criticisms 

associated with the contingent valuation methodology, namely the treatment of don’t know 

responses, framing techniques and the impact of using WTA value estimates. Additionally, 

the thesis contributes to a growing body of academic literature evaluating the effects on 

behaviour economic interventions schemes aimed at encouraging more people to be 

physically active using financial incentives. 

 The first section of this chapter is devoted to the general findings of the thesis and 

summarises the key issues and findings from the three main studies. Section 9.3 outlines the 

overall strengths and limitation of this research. Section 9.4 outlines recommendations for 

future policy discussions and implications. The final section of this chapter sets out the 

concluding remarks addressing the main contributions of this research to the wider policy 

literature. 

9.2 Thesis contribution 

Results from this study are the first to the author’s knowledge investigating physical activity 

levels, and individuals’ WTA financial incentives for participating in a walking health 

behaviour change intervention.  This study demonstrated the feasibility and theoretical 

validity of using a contingent valuation method to elicit willingness to accept incentives for a 

health intervention program that aims to increase walking levels in the Basque autonomous 

region, Spain. The focus of this thesis had been on theoretical validity of CV, specifically 

willingness to accept and the treatment of don’t know responses (chapter 6); the use of 

financial incentives (chapter 7) and framing effects (chapter 8).  An overview of the main 

findings from each of the studies is presented below.  
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9.2.1 Review of study 1 – willingness to accept and treatment of don’t know responses  

The NOAA panel recommended including a don’t know response category in addition to a 

yes and no response category when conducting CV research. However, the NOAA panel did 

not provide guidance on how don’t know responses should be treated. This lack of guidance 

has resulted in several studies attempting to analyse how don’t know responses should be 

treated. However, almost all of these studies have focused on the WTP format and to the 

best of the author’s knowledge, only one study to date has examined the WTA format 

(Groothuis and Whitehead, 2002). 

This issue on how to treat don’t know responses in a CV WTA study was addressed in Chapter 

6, where several alternative models strategies were tested using a split sample design 

questionnaire, which consists of a control and a treatment group. The control group received 

a standard dichotomous (“Yes” or “No”) response format, whilst in the treatment group the 

dichotomous choice format approach is extended to incorporate a third response option, 

which consisted of a “don’t know” response option.   

Regarding the treatment of don’t know responses in CV studies, the common approach has 

been to remove don’t know responses from the dataset (Krosnick et al., 2012; Champ et al., 

2005; Chambers and Whitehead, 2003; McClelland and Whittington, 1994).  This study found 

evidence to suggest that removing don’t know responses from a WTA study is not advisable, 

as don’t know respondents display different socioeconomic characteristics from Yes or No 

respondents.  In particular, don’t know respondents characteristics appear to differ in 

relation to age, education level, employment and unemployment status, income level, 

physical activity levels and self-reported health. Don’t know respondents on average appear 

less likely to be younger and more likely aged between 35-54 years old, less likely to hold a 

degree, more likely to be unemployed and have a lower health status, compared to 

respondents who answered either yes or no.  Therefore, removing these respondents could 

therefore result in a biased sample and biased mean estimates of willingness to accept.   

According to the literature, if don’t know responses are to be included in the CV study, they 

should be coded as a conservative response (e.g., no (yes) in a WTP (WTA) study). Whilst the 

evidence in the literature does provide strong evidence that a don’t know response in a WTP 

study should be treated as a no response (Carson et al., 1998; Carson et al., 1986; Champ and 

Brown, 1997; Groothuis and Whitehead, 2002; Krosnick et al., 2002).  However, regarding 



169 
 

the treatment of don’t know responses in a WTA study, to the best of the authors knowledge 

no study has examined this issue.  

Based on the literature, four models were created to analyse the impact of treating don’t 

know responses, this included  (1) removing don’t know responses entirely from the data set, 

(2) recoding the don’t know responses as no responses, (3) recoding don’t know responses 

as yes responses (4) recoding some don’t know responses as yes responses and some as no 

responses. Each of these options was explored in detail.  

The data was analysed firstly using only single bounded CV data, in this data three models 

were tested; model 2 -  don’t know responses were removed; model 3 – don’t know 

responses were coded as yes responses, model 3 – don’t know answers were coded as no 

responses. A comparison of each of these models was then made against model 1 – which 

included only yes/no response CV option.  In the single bounded model, there was strong 

evidence to suggest that coding don’t know responses as a no response was inappropriate.  

To improve on these results, further analysis was conducted which focused on the double 

bounded model. The double bounded model analysis provided a better insight into the 

treatment of don’t know responses. The findings from the double bounded model suggested 

that coding a don’t know response as a yes response was more appropriate, than treating 

the response as a no response or removing the don’t know response.  However, these results 

should be interpreted cautiously as different socio-economic characteristics were found to 

exist between yes, no and dk respondents.   

Regarding the treatment of don’t know responses in a WTA study, more research is required 

on this topic as the majority of studies have only focused on the treatment of don’t know 

responses in WTP studies. In addition to statistical modelling issues, it is recommended that 

attention be devoted to developing appropriate debriefing questions that could be used to 

provide greater clarity as to the reasons why a respondent would select a don’t know 

response option.   
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9.2.2 Review of study 2 Willingness to accept and health financial incentives   

This study investigated if using financial incentives would be an effective method for 

modifying behaviour change for certain subgroups of individuals.  Applying the contingent 

valuation method on a sample of 1,130 respondents surveyed over a two month period in 

the Basque Autonomous Community, Spain, it was found that the average levels of financial 

incentives to trigger behaviour change to reach 10,000 steps per day varied depending on a 

body mass index and physical activity level. Respondents on average were willing to accept 

a financial payment of €5.36 to improve their levels of physical activity and walk 10,000 steps 

per day. When WTA was compared between respondents who were classified as physically 

active and inactive, on average inactive respondents required higher levels of compensation 

payment compared to active individuals. Respondents who were classified as inactive 

indicated that they were willing to accept a financial incentive payment of €6.63 per day, 

whilst active respondents required a lower payment of €4.28 per day. Respondents who are 

overweight or obese require higher levels of compensation compared to respondents with a 

BMI within normal range (18.5kg/m2 – 24.9 kg/m2). Mean WTA among overweight 

individuals was (€5.99 per day,), obese (€6.18 per day,), or normal BMI (€4.68 per day,). 

These findings are important empirically as well as theoretically, as they point towards useful 

targets when designing future PA behaviour change-related interventions.  

 

The study was also able to estimate the number of lives that could be potentially saved as a 

result of the implementation of this program. Examining various program options, the main 

results indicated that offering as little as €1.56 each time a individual achieved a 10,000 step 

goal could save around 1138 lives each year in the Basque region alone, at a cost of life saved 

of 427,000€.  Even a modest incentive of just €1 would be enough to make 42% of inactive 

people do 10,000 steps a day.  If these results were to be replicated in other parts of Europe 

many more lives could be saved. In practice, a program offering financial incentives to 

increase PA levels will not be taken up by all eligible individuals (Mutsuddi et al. 2012; Shin 

et al. 2018; Mantzari et al. 2015; Finkelstein et al. 2016). However, a modest reduction in 

inactivity and sedentary behaviour for even a small percentage of the population, would 

cause a substantial decline in disease prevalence and premature mortality, whilst also 

boosting economic activity and reducing overall health care spending (Kohl et al. 2012). 

Therefore, it could be argued that this program would be considered a success if it was 
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adopted by around 1 to 20 percent of participants.  In that case, the cost will be 

proportionately less and so would the lives saved.   

9.2.3 Review of study 3 Willingness to accept and framing  

This study examined how framing effects could potentially influence intentions towards 

physical activity interventions and WTA value estimates. The findings  of this study suggest 

that the design of financial incentives is important and that incorporating insights from 

behavioural economics may significantly improve their effectiveness, especially when 

targeting a particular audience (Harkins et al. 2017; Farooqui et al. 2014; Hunter et al. 2016).   

The results indicate that any attempt to measure preferences for health programmes that 

are considering using financial incentives in the general population should take into 

consideration how the information is framed.  

When a gain framed PA message was used mean WTA on average was € 7.27, however, when 

a loss framed message was used mean WTA decreased to € 4.75. This differences in WTA 

values provided evidence to suggest that using a loss framed message would mean 

respondents would require a lower level of compensation to participate in a walking scheme 

compared to when a gain framed message was employed. Additionally, this was the first 

study to discover an age –and physical activity level - framing effect. As shown in chapter 8, 

younger respondents (aged 18-34) and older respondents (aged 55+) and those classified as 

physically active may benefit particularly from loss framed PA messages. Whilst adults (aged 

35-54) and inactive respondents may benefit most from being provided with information that 

is not framed in any way.  

Looking firstly at inactive respondents, when a gain framed message was employed 

respondents WTA was € 8.20, per day, however, when a loss framed message was used this 

decreased to € 6.68, per day. This would indicate that if policy makers are specifically 

targeting inactive individuals using a loss framed message would be more cost-effective than 

using a gain-framed message.  

In the study, analyses were conducted to examine the percentage of respondents who would 

accept the program and the cost of the program depending on the type of message frame 

used. In the Basque region, assuming the policy was targeted on a population level, to 

individuals aged 18-74 years old (approximately 1.47 million people in the Basque region).  

Using a gain framed message would result in an average yearly cost per person of €855.85, 

and would save around 1,184 lives each year that would have been lost due to physically 

inactivity at a cost of €642,421 per life saved. Whilst, in contrast, using a loss framed message 
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would result in an average yearly cost per person of €749.64, and would save around 1,215 

lives each year that would have been lost due to physically inactivity at a cost of €561,421 

per life saved. 

The loss-frame advantage for certain groups of individuals observed in this study has 

important practical implications.  Younger (aged 18-34) and mature (aged 55+) respondents 

are likely to be more willing to engage in PA intervention programs, if messages are designed 

in terms of messages emphasising the disadvantages of not engaging in the behaviour. Such 

messages are likely to lead to greater intentions to perform the behaviour by way of 

increasing people’s perception of the efficacy of the behaviour. When messages are designed 

and used effectively and combined with other behaviour techniques such as financial 

incentives, messages promoting PA can encourage higher levels of PA.  To improve these 

results further, the generalisability of framing effects in different populations should be 

further examined.  

9.3 Strengths and limitations of this thesis  

9.3.1 Strengths of research  

The strengths of this study were as follows.  

Firstly, to the best of our knowledge, this is the first type of study that has used the WTA 

method to determine the value of a behaviour change intervention that aims to encourage 

higher levels of walking in the Basque region, using financial incentives. This study attempted 

to improve the existing literature in this field by (a) using a representative sample (b) message 

framing effects and (c) financial incentives. The majority of research which has examined 

health promoting behaviour change techniques and financial incentives have been 

conducted in the US, which potentially limited generalisability to other cultures and contexts.   

 

This study adds to the literature by showing that financial incentives might be useful in 

modifying behaviour change.  Additionally, this study provided guidance to policy makers on 

what level policy makers should set incentives when targeting specific subgroups of 

individuals such as those classified as physically inactive, overweight and obese.    It adds to 

a growing body of literature that assesses the relative merits of using financial incentives to 

motivate people to increase their PA levels by walking 10,000 steps. It is based on a large 

WTA survey to determine the respondent’s preferences for a health intervention program 

that rewards participants with a financial incentive for increasing their step count to the 

required level. 
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There has been limited guidance provided to policymakers regarding the cost-effectiveness 

of using financial incentives to encourage physical activity (Patel et al., 2016).  This study 

provided additional evidence concerning the effectiveness and cost-effectiveness of a 

rewards-based walking intervention program. The value of studies such as this is particularly 

great in Europe, where there has been limited health economic research conducted on the 

impact of incentives on increasing PA levels.  The study estimated that the current costs of 

physical inactivity for the Basque autonomous community is about €308 million. These values 

were then used to estimate the monetary benefits to society of a programme that would 

increase PA among the Basque population.  The findings  of this study suggest that the design 

of financial incentives is important and that incorporating insights from behavioural 

economics such as framed messages may significantly improve their effectiveness, especially 

when targeting a particular audience (Harkins et al. 2017; Farooqui et al. 2014; Hunter et al. 

2016).   

 

Using a relatively well representative sample, the study was able to also provide valuable 

information regarding current levels of physical activity, health habits and BMI levels in the 

Basque region, Spain.   Results from the study showed rather worrying high levels of 

overweight and obesity in the Basque region, with 35.04% of the sample being classified as 

overweight (BMI 25.0–29.9) and 15.75% classified as obese (BMI ≥ 30).  These levels are 

similar to what are being reported in the European Union, with estimates of 51.6% of the 

EU’S population (18 and over) overweight in 2014 (Eurostat 2019). The information provided 

in this study is important to policy makers as it indicates that there is also an obesity epidemic 

in the Basque region, Spain.  This information is particularly worrying as it also indicates that 

high percentage of the Basque population are at increased risk of developing non 

communicable illnesses associated with obesity as a result of physical inactivity further 

exacerbating morbidity and mortality risks.  Whilst BMI levels are similar to the rest of the 

European Union, policy makers can perhaps take some sort of comfort knowing that in the 

Basque region, levels of physical inactivity are lower than the European average.  According 

to the WHO organisation, around half of the population in the European Union are not active 

enough to meet health recommendations, in the Basque region this is slightly lower than the 

EU average at 43.98%.   Regarding attitudes to towards health and the importance of regular 

physical exercise, a high percentage of the study reported that they were aware of the fact 

that the needed to lose weight (38%), recognised the importance of regular physical activity 

(49.55%) and believed a walking goal of 10,000 steps was realistic (70.53%). 
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In this study, a high percentage of respondents (84%) also reported that they would be in 

favour of a health intervention program that rewards individuals for reaching a 10,000 step 

goal, compared to 12% who reported that they would be happy enough to receive no 

incentive and information only.   Additionally, regarding the government using mobile 

technology to monitor step counts a high percentage of respondents were in favour of this 

option. Younger individuals (aged 18-34) were the most in favour of using technology such 

as mobile phones to monitor walking levels, with around 73% of the sample in favour of this 

option. Mature adults (aged 55+) were the group who were least in favour of using this type 

of method, however, around 62% of respondents in this age category were in favour of using 

mobile phones. This information would indicate that perhaps government agencies should 

consider introducing more health intervention methods that involve using technology such 

as mobile phones to monitor steps.  

 

This thesis also adds significantly to the literature on theoretical validity of using the 

contingent valuation method, specifically in relation to the treatment of don’t know 

responses and the use of message frames in willingness to accept studies. Whilst these 

methodological techniques have been applied to other WTP studies (Yang et al., 2013; 

Schneider et al., 2001). To the best of the author’s knowledge this is the first study that has 

used these techniques in the context of a behaviour change PA health intervention program 

using the WTA method.   The detailed description of the context, the intervention data 

collection, analyses and findings can contribute to the methodological robustness of a WTA 

study. Whilst health care is currently freely available to Basque residents, the schemes that 

exist to address rising levels of physical inactivity and obesity are costly and potentially 

dangerous (e.g. gastric surgery). This program offers a promising cost-effective solution that 

requires limited risk to the individual involved.   Finally, the results of this survey would be 

easy to replicate in other European countries and can give health planners and medical staff 

relevant patient-based information for policy formation.  
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9.3.2 Limitations of research  

Although this thesis achieved its goals and made significant contributions to the literature, 

and a best practice methodology for contingent valuation studies was adopted, we 

acknowledge some unavoidable limitations. The limitations of the study must be considered 

and can serve as starting points for future research.  

Firstly, it is important to highlight that only behavioural intention, not the actual physical 

activity behaviour, was measured. We acknowledge this as a potential shortcoming (Gil and 

Mora, 2011), but feel that at the beginning of a process aimed at developing a behavioural 

change intervention, it is paramount to first identify likely target variables from the 

numerous of psychological theories available before testing in a large-scale behaviour study. 

Therefore, now that this has been achieved, the next important step is to replicate these 

findings in a study including objective measures of PA behaviour.  Future research should 

therefore consider using objective measures such as accelerometers, pedometers or heart 

rate monitoring as these measures may be more precise than subjective assessment. 

However, due to budget limitations with this project, it was not feasible to use objective 

measures. Moreover, self-report is still the most common practical method used in exercise 

literature (Loyen et al. 2016) and has been used in numerous studies. Additionally, there 

remains limited amount of objective measurement of physical activity levels in adults across 

European countries (Loyen et al. 2016).  

Secondly, all participants were recruited online, whilst this method enabled a large number 

of responses to be collected quickly, there is an argument that does this represent a relatively 

good representativeness of the population, and given that people without internet access 

could not be included in this survey (Bonevski et al. 2014). Despite steps to recruit a 

representative sample, the age group (>65 years) is slightly underrepresented in the sample, 

which is not beyond expectation. The people of this age group (>65years) are not easily 

accessible because they may lack the knowledge or technical skills required to use the 

internet. Therefore, interpretation of the results should take into account these limitations.   

It is therefore recommended that future studies use alternative methods of data collection 

such as face to face interviews and telephone interviews.  However, more and more research 

is being conducted using internet  surveys are the results are improving over time, especially 

in countries with high internet penetration rates (such as Spain with about 93%).   
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Another important caveat is that the present sample consisted on respondents from a single 

geographic area. Thus, these results should be viewed with some caution. Especially given 

that in the European context, an environment in which there is free universal access to health 

care. There could be the perception amongst individuals that if they get unwell due to being 

physically inactive, they will be looked after under this free health-care system, therefore 

WTA might be quite different in a fee-paying environment, for example, the United States, 

where health care is private. Lack of health literacy, lack of basic skills in reading and writing, 

and different beliefs about (health) concepts across cultures may lead to difficulties in 

understanding and interpreting the questions (Bonevski et al. 2014). 

One should also acknowledge the fact that rewarding individual’s financial incentives to 

perform physical activity may be considered as unethical, unfair, and socially divisive. Other 

authors have expressed similar concerns that health financial incentives do not address the 

‘root’ causes of unhealthy behaviours. An argument can also be made that rewarding 

individuals may also reduce intrinsic motivation once the incentive has been withdrawn. 

Whilst there is evidence that health financial incentives can have effects that last for at least 

12 months after intervention withdrawal, longer term effects are not well documented (Giles 

et al., 2016) and more research is required on the issue in the PA domain. More research is 

needed on the issue.  

This study has also limitation on the CV methodology, which must be acknowledged. The 

method of WTA, such as a scenario, sample design, and process of interview, may affect the 

result of study, and an argument can be made that assessing the value of unfamiliar product 

may reduce the reliability. We tried to avoid the bias in designing the study. Offering 

incentives for walking is not familiar concept to respondents, therefore an argument could 

be made that the scenario may be viewed as unrealistic.  Some of them might have difficulty 

to understand the product (health program), thus making bias to address their willingness to 

accept. We consider this scenario to be sufficiently realistic, having been pre-tested.  

Additionally, incentives schemes for behaviour change are also becoming more popular 

among life insurance programmes. For example, a Spanish provider offers a policy, “Seguro 

VidaMovida” (https://seguros.elcorteingles.es/vida) targeting non- smoking population that 

offers participants retail vouchers upon completion of a specified number of steps per day. 

We expect that due to the extensive research conducted when designing our study, the 

magnitude of the hypothetical bias in this study is not significantly large.  

https://seguros.elcorteingles.es/vida
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Lastly, the data received from the questionnaire survey provided only a snapshot of the 

respondents’ behaviours. Long-term prospective studies might provide better evidence for 

estimating the WTA of respondents and assessing the influence of different factors on the 

health intervention program. Long-term behaviour change and health improvements were 

not examined by this review because of a lack of time, in addition grey literature (unpublished 

documents and reports) was not examined.  

9.4 Recommendations for future research and policy implications  

9.4.1 Future Research 

Future research is needed in several areas.  

The thesis has highlighted that there are still many areas for future work in relation to using 

the CVM method to encourage higher levels of walking.  Whilst some methodological queries 

related to message framing and use of a don’t know response in a WTA scenario were 

addressed, more research is required in relation to the use of willingness to accept method 

in the health domain, particularly in contexts where policy makers are trying to find 

affordable health intervention methods.   

More research is required regarding understanding the effects incentives have on certain 

sub-groups of individuals, considering that health inequalities are widening, a potential 

target area would be to examine the impact of incentives on different social groups. For 

instance, would incentives help reduce inequalities and would they be beneficial at targeting 

those individuals who currently have no intentions of changing their current health status.  

An assumption could be made that incentives should in theory encourage a greater number 

of respondents from a lower income. These individuals usually tend to be the ones with the 

lowest overall health status and most difficult target population to get to change their 

behaviour. Future research should examine the extent to which incentives to increase 

physical activity are successful in attracting low income individuals into participating in PA 

programs and achieving behaviour change may reduce inequalities and therefore have 

distributional effects.  

Limited research has been conducted to determine what is the appropriate incentive level to 

set for certain step targets, if targets are set too easy, which may not be cost-effective, and 

if targets are seen as too difficult this may result in respondents being de-motivated and not 

completing the tasks. Perhaps, future research could explore the value and practicability of 

creating a personalised and dynamic pricing system, where rewards are based on how 
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difficult change is for that individual. Earning €2 for walking 10,000 steps a day seems like a 

reasonable amount but perhaps if the individual is extremely obese and inactive then this 

amount may not be very appealing. Limited research has also examined issues such as the 

‘micro-costing’ of incentive schemes, such as cost of marketing, running and maintaining 

schemes.   

Longer term studies are also required, especially considering that the majority of studies 

conducted have only examined the short term impacts of using incentives to change 

behaviour. For instance, it is important to assess framed messages’ long term impact on real-

world physical activity interventions decisions amongst different groups of individuals, with 

varied physical activity levels. Research should also determine the conditions that foster 

optimal message effectiveness when using incentives, including whether presenting framed 

messages during different stages of behaviour change (Prochaska & DiClemente, 1986) 

would be effective. Additional variables that could also be included in future studies could 

include (1) message content factors, e.g., intrinsic or extrinsic outcomes (Gallagher and 

updegraff, 2011), as well as the message source (Evangeli et al. 2013) to strengthen the 

conclusions.  Additionally the results of this study should be replicated in other countries, for 

comparison purposes.  

9.4.2 Policy implications  

There are a number of policy implications of this work.  

This study has carried out the first estimate in the Basque country of the economic value of 

a walking program. Until several similar studies have been carried out in Spain and further 

afield, it would be sensible to treat these results with caution. These results do, however, 

show that the economic value of a walking program may be significant.  

Financial incentives are particularly important and powerful approach for policy makers to 

use in health promotion.  Whilst there already exists a large amount of literature in 

experimental psychology and economics in relation to the effects of incentives on health 

outcomes (Latimer et al. 2007; Macapagal et al. 2017), there is limited evidence on the cost-

effective of these approaches . Evidence on using financial incentives in the WTA health 

literature is lacking, particularly in the physical activity domain.   

The contingent valuation method was both reliable and valid and hence can be used to 

credibly measure the monetary benefit of health programmes and as a tool for market 

research. The specific factors that determine whether or not individuals would be willing or 
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not willing to pay or accept the walking program, will be vital information for policy makers 

in their efforts to find alternative methods to address the obesity and physical inactivity issue.  

Financial incentives to encourage higher levels of walking may have significant health 

benefits to society and also result in significant savings to governments when allocating 

resources in the healthcare sector.  

From a policy perspective, all future policies should continue to take into consideration the 

socio-economic approach in their development, ensuring that policies are targeted at 

addressing the needs of those who are most vulnerable and most in need of changing their 

lifestyle behaviour. Unless more investment into health promotion is conducted, physical 

inactivity and rates will only increase as well as the associated health risks such as obesity. 

This will likely place substantial pressures on the health-care sector resulting in higher costs 

due to the development of non-communicable diseases. Better theory must be developed to 

aid our understanding of and empirically investigate how to design behaviour change policies 

that encourage higher levels of physical activity. 

Significant uncertainty remains regarding the long term impact of using incentives for 

increasing physical activity levels.  Previous stated preference research identified in the 

reviews indicates that offering cash incentives is the preferred payment method, however 

individuals are also willing to accept alternative payment methods such as vouchers (which, 

according to studies exploring the public view of incentives is deemed more acceptable). 

Studies identified in the reviews of the literature appear to suggest that more frequent 

payments are better than less frequent ones and people may be willing to accept smaller 

incentive payments as a trade-off. The economic evaluation conducted is this study suggests 

that incentives may be a cost-effective solution for the government and health providers 

when taking into consideration the costs of being physically inactive. Higher incentives 

appear to be required for individuals with high BMI levels and low levels of physical inactivity.  

This information will be useful in determining whether appropriate policies should be 

introduced and in determining a payment level for such a program. 
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9.5 Thesis conclusion 

Most adults fail to meet global physical activity guidelines set out by the World Health 

Organization. However, the health consequences of sedentary lifestyles are significant, and 

dangerous. Even individuals of normal weight who do not reach the recommended levels of 

physical activity are at significantly increased risk of developing cancer, type II diabetes, heart 

disease and suffering from premature death. Physical inactivity is a serious public health 

challenge, deserving of immediate action.   

Given the rising levels of physical inactivity and associated health risks such as diabetes, 

heart-related diseases and rising levels of obesity, there is a growing need for scalable, 

effective, and affordable public health interventions.    Several randomised controlled trials 

(RCTs) have shown that offering financial rewards for reaching activity goals can be an 

effective strategy for encouraging greater levels of activity. Whilst the results of these RCTs 

studies shed some light on the efficacy of financial incentives, it is worth noticing that the 

majority entailed small samples of participants, consisting mainly of university students and 

employees. Additionally, whilst these studies have explored whether a specific incentive level 

triggers behaviour change among a specific group of participants, they have not examined 

thoroughly the crucial role of the level of the monetary incentives that trigger behaviour 

change nor did they vary the level of the incentives offered to participants to find a 

distribution of WTA.  

This study provided additional evidence concerning the effectiveness and cost-effectiveness 

of a rewards-based walking intervention program. The value of studies such as this is 

particularly great in Europe, where there has been limited health economic research 

conducted on the impact of incentives on increasing PA levels. This study adds to the 

literature by showing what levels of financial incentives might be useful in modifying 

behaviour change, and for what groups.  

The information provided in this thesis, can provide additional assistance to policymakers 

when making informed decisions about implementing behaviour change lifestyle 

interventions to prevent rising levels of physical inactivity or delay an obesity epidemic, and 

thus improve the overall health status of the Basque population and save valuable societal 

resources.   Whilst an argument can be made that attempting to use economic incentives to 

lower inactivity levels is expensive, the health improvements of such a study can be the major 

justification for such an investment.  Policy makers still face challenges in persuading people 

to change their behaviour and adopt healthier lifestyles. Whilst financial incentives are 
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increasingly being seen as a promising solution to encourage health behaviour change. There 

are still numerous questions that remain unanswered to their use at encouraging higher 

levels of physical activity as well as few examples of well-designed schemes.  The findings of 

this thesis highlight that more research is required to judge what and how particular groups 

may benefit from such initiatives. It is expected that the research will have wide interests 

beyond the Basque Autonomous region to other countries experiencing similar problems in 

their approach to addressing the obesity epidemic and rising levels of physical inactivity.  It 

also remains unclear whether higher levels of financial incentives would have resulted in 

even greater intentions to exercise, or whether incentive-induced exercise behaviour could 

be sustained once the incentives are withdrawn.    
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Appendix 1 – Questionnaire  

Questionnaire on physical activity  

This survey, conducted by the Basque Centre for Climate Change BC3 and Queen’s University 

Belfast, UK, aims to collect information on preferences and attitudes for physical activity of 

people living in the Basque Autonomous Community. The results of this survey will be used 

for statistical analysis and will provide information for future research and policies. There are 

no ‘right’ or ‘wrong’ answers.  

Please be reassured that the information provided by you will be kept confidential and will 

not be used for any other purpose. The survey will take approximately 20 minutes.  

By undertaking this survey you will help researchers understanding more about people’s 

levels of physical activity. If you have any questions about this research you can contact 

Eileen Mitchell at emitchell09@qub.ac.uk    

Before starting, in which language do you prefer to fill the survey: in Spanish, or in Basque? 

 Spanish 

 Basque   

 

Travel to and from places 

First, I am going to ask you about different ways in which you travel to and from places 

[transportation modes] and the time you spend doing different types of physical activity in a 

typical week. Please answer these questions even if you do not consider yourself to be a 

physically active person.  

1. How much time do you spend in the following transportation modes on a 

typical day? 

(Include travelling to / from work, for shopping, leisure activities, visiting friends 

family etc.) 

 

 

mailto:emitchell09@qub.ac.uk
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 Minutes 

Walking   

Cycling  

Car  

Bus  

Metro  

Train  

 

2. How much does it cost you for all the travels you do in a typical day? (Include 

the cost of petrol and parking for using a car, the fares for bus, train, metro, 

and any bicycle sharing schemes)?  

 €/day 

Cycling  

Car  

Bus  

Metro  

Train  
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Physical activity  

Next I am going to ask you about the time you spend doing different types of physical activity, 

fitness and recreational (leisure) activities you do in a typical week.  

Moderate Intensity Physical Activity are activities that require moderate physical 

effort and small increases in breathing or heart rate. 

 

3. How much time have you spent doing moderate intensity physical activities of 

the kind shown above, doing sports, fitness or recreational (leisure) activities 

in the past 24 hours?  

Minute(s) _____   

4. In a typical week, on how many days do you do moderate intensity physical 

activities doing sports, fitness or recreational (leisure) activities? 

None One Two Three Four Five Six Seven 

 

Vigorous Intensity Physical Activity are activities that require hard physical 

effort and causes large increases in breathing or heart rate 

 

5. In a typical week, on how many days do you do vigorous intensity physical 

activities doing sports, fitness or recreational (leisure) activities? [Please tick] 

 

None One Two Three Four Five Six Seven 

 

6. How much time have you spent doing vigorous intensity physical activities at 

work, doing sports, fitness or recreational (leisure) activities in the past 24 

hours?  

Minute(s) _____   

7. How much time have you spent sitting or reclining in the past 24 hours (include 

all time spent sitting or reclining at work, at home, getting to and from places, 
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or with friends including time spent sitting at a desk, sitting with friends, 

travelling in car, bus, train, reading, eating, playing cards or watching television. 

Do not include time spent sleeping)? 

Minute(s) _____   

Recommended guidelines for physical activity 

The World Health Organization (WHO) recommends that a person should do at least 2.5 

hours of moderate-intensity physical activity throughout the week or do at least 1 hour and 

15 minutes of vigorous-intensity physical activity throughout the week.  

8. Do you meet the WHO’s recommended guidelines for physical activity? 

 Yes, and I have complied with these guidelines for more than 6 months  

 Yes, and I have complied with these guidelines for less than 6 months  

 No, but I am planning to comply with these guidelines in the next 30 days   

 No, but I am planning to comply with these guidelines in the next 6 months  

 No, and I am not planning on complying with these guidelines in the next 6 

months  

Health, environmental and climate change benefits of walking  

Researchers have shown that walking can contribute to a healthy lifestyle by reducing obesity 

and the associated risks of developing type 2 diabetes, high blood pressure, and by reducing 

the risk of cardiovascular diseases such as heart attack and stroke.   

9.  In general, how would you rate your overall health? 

Poor Fair Good Very good Excellent 

1 2 3 4 5 

 

[1/3 of the sample should receive “Version A”, 1/3 of the sample the “Version B”, and 1/3 of 

the sample should have the “Version C”.] 
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Version A 

Climate change is probably the most important environmental problem society is facing. If a 

person substitutes sedentary transportation modes such as bus, metro, train, and car with 

walking, there will be benefits to the environment, in terms of improved air quality and 

reduced greenhouse gas emissions. It is estimated that if everyone in the Basque Autonomous 

Community took a 15 minute normal walk, rather than driving a car, there would be a 

decrease of about 127,000 tons of CO2, equal to a 2% decrease in greenhouse gas emissions 

per year.  

Version B  

Climate change is probably the most important environmental problem society is facing. If a 

person does not substitute sedentary transportation modes such as bus, metro, train, and car 

with walking, there will be consequences to the environment, in terms of poorer air quality 

and increased greenhouse gas emissions.  In the Basque Autonomous Community, the 

transport sector is one of the main emitters of greenhouse gas emissions accounting for 28% 

of total emissions. It is estimated that if everyone in the Basque Autonomous Community 

drove a car instead of taking a 15 minute normal walk, there would be an increase of about 

127,000 tons of CO2, equal to a 2% increase in greenhouse gas emissions per year.  

Version C 

Climate change is probably the most important environmental problem society is facing. 

Humans are increasingly influencing the climate and the earth's temperature by burning fossil 

fuels, cutting down rainforests and farming livestock. Each of the past three decades has been 

warmer than any preceding decade since records began in 1850. The world's leading climate 

scientists think human activities are almost certainly the main cause of the warming observed 

since the middle of the 20th century. An increase of 2°C compared to the temperature in pre-

industrial times is seen by scientists as a possible cause for catastrophic changes in the global 

environment. 

10.  How important is it for you to contribute to combating climate change?  

Not at all 

important 

Slightly 

important 

Moderately 

important 

Very 

important 

Extremely 

important 

1 2 3 4 5 
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11. On a 1 to 5 scale, where 1 means not at all and 5 all lot, how do you think climate 

change will affect your personal welfare in the long term?  

Not at all  Slightly  Somewhat  Moderately  A lot 

1 2 3 4 5 

 

Walking for a healthy lifestyle   

Doctors recommend that walking 10,000 steps/day contributes towards living a healthy 

lifestyle.  

It will take roughly 90 minutes to walk 10,000 steps or 7 kilometres. On average, an inactive 

person walks about 40 minutes per day, equal to about 4,000 steps per day.  

12. Do you think it is a lot to walk 10,000 steps a day? 

 

 Yes, I think it’s a lot  

 No, I do not think it’s a lot   

A hypothetical scheme for incentivizing more walking 

The government is considering some hypothetical schemes to encourage people to walk 

more and be healthier.  

One of these schemes would use a mobile phone application to monitor peoples’ walking 

and give them monetary rewards if they walk more, or ask them to participate in a 

programme where they make a payment if they do not walk enough.   

13. Would you be interested in paying to use a mobile phone application that 

encouraged you to walk more?  

 Yes 

 No   

Gain versus Losses: Experiment  

This questionnaire will provide some information to the government on the appropriate 

levels of the monetary rewards for walking and fines for not walking. 
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Version A  

Remember: walking regularly will help you fight against a wide range of health problems and 

concerns, including stroke, type 2 diabetes, and depression as well as lowering your 

cholesterol levels.  You would also help the environment, as walking significantly reduces 

transportation emissions, reduces traffic congestion and the need for petroleum. 

Version B  

Remember: if you don’t walk, you have a higher risk of health problems and concerns, 

including higher risk of stroke, type 2 diabetes, and depression as well as a higher cholesterol 

level. You would also damage the environment, as not walking significantly increases 

transportation emissions, increases traffic congestion and the need for petroleum. 

Version C 

Remember walking can influence your health. Walking can contribute to helping the 

environment.  

Experiment: Fitness Payment 

To encourage more people to become physically active, as well as reducing traffic congestion, 

imagine that the government introduced a Fitness Payment Scheme which paid you for each 

day you walked 10,000 steps. The government would monitor your steps using a mobile 

phone pedometer app. The money would be added to your mobile phone credit and can be 

used for paying your bills. Since we do not know the levels of the Fitness payment that might 

contribute to walking more, we are going to ask you three questions on your willingness to 

achieve 10,000 steps per day to substitute sedentary time, for given Walking Payment levels.  

We will ask about a higher and a lower amount for doing 10,000 steps per day. Please answer 

truthfully and treat each question as independent. Before answering, consider the effort and 

time it takes to do 10,000 steps each day and the payment you would receive if you did 

10,000 steps each day. 

14. Would you be willing to do 10,000 steps every day if the reward for doing it was 

€ [0.50; 1; 2.00, 5.00]?  

 Yes I would walk to receive this amount [go to question D] 

 No I would not walk for this amount [go to question C] 
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 Don’t know [ ½ of the respondents go to question C; ½ of the respondents go 

to question D] 

 

A. [bid high] Would you be willing to do 10,000 steps every day if the reward for doing 

it was € [1; 2.00, 4.00, 10.00]?  

 Yes I would walk to receive this amount [go to question 17] 

 No I would not walk for this amount [go to question 17] 

 Don’t know [go to question 17] 

 

B. [bid low] Would you be willing to do 10,000 steps every day if the reward for doing 

it was € [0.25, 0.50; 1; 2.50]? 

 

 Yes I would walk to receive this amount [go to question 17] 

 No I would not walk for this amount [go to question 17] 

 Don’t know [go to question 17] 

 

15.  If the Fitness payment reward was low, some people may not walk the 

required 10,000 steps / day. As the payment increased, more people may 

decide to walk. 

 

What would the lowest level of the fitness payment reward have to be set at to 

encourage you to do 10,000 steps every day? €_____________ 

 

16. Which reasons best describe your choices to do or not to do the 10,000 steps?  

[Tick all that apply]  

 I already do a lot of steps each day and it would be easy for me to reach 

10,000 steps 

 The government should not use taxpayer’s money to pay for it 
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 I don’t believe that the scheme would be imposed if I don’t / do the 10,000 

steps 

 I have no time for doing more steps 

 I am not interested in doing more steps 

 I would like to increase my steps 

 I would walk even without payment  

17. Which type of voluntary physical activity program would you prefer?  

 

 One which rewarded you for reaching a specific step goal.  

 One which fined you for not reaching a specific step goal.  

 Neither type of program.  

 

You and your health 

18. Has a doctor ever told you that you have one of the following? [Please tick all 

that apply] 

 High blood pressure, also known as hypertension 

 High cholesterol 

 Any heart disease / heart attack / stroke 

 Diabetes 

 You need to lose weight  

 You need to become more physically active  

 You need to eat healthier  

 None of the above 
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19. Have you ever tried to lose weight? 

 Yes    

 No [Go to 25]   

 

20. The last time you tried to lose weight, what did you do? Please select all that 

apply.  

 I did more physical activity 

 I reduced my calories intake 

 I took medication 

 I went to a nutritionist/dietician/doctor 

 I ate healthier foods 

 Other (Please specify) ________ 

 

21. Have you ever used a mobile phone application to become more active? 

 Yes  

 No   

 

 

 

22. How important is it for you making healthy food choices when you eat? 

 

Not at all 

important 

Slightly 

important 

Moderately 

important 

Very 

important 

Extremely 

important 

1 2 3 4 5 
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23. Please rate each of the following statements on a scale from 1 to 5, 

where 1=completely disagree and 5=completely agree. 
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My physical wellbeing depends on how well I take 

care of myself 

1 2 3 4 5 

No matter what I do, if I am going to get sick, I will 

get sick 

1 2 3 4 5 

Having regular contact with my physician is the best 

way for me to avoid illness 

1 2 3 4 5 

Genetics is the most important factor in explaining 

people’s tendency to gain weight 

1 2 3 4 5 

 

Diet is the most important factor in explaining 

people’s tendency to gain weight 

1 2 3 4 5 

 

What I eat is not going to affect my health. 1 2 3 4 5 

If I can control my cholesterol level with diet or 

medication, I choose to take medication  

1 2 3 4 5 

 

I am in control of my health 1 2 3 4 5 

Luck plays a big part in determining how soon I will 

recover from an illness. 

1 2 3 4 5 

If I don’t follow what I was recommended regarding 

my health and then I become unwell, I will later wish 

that I had 

1 2 3 4 5 
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If I don’t follow what I was recommended regarding 

my health and then I become unwell, I will later feel 

bad for my family 

1 2 3 4 5 

 

Socio-economic questions 

24. What are the post code, municipality and province where you live? 

Post code: ________________ Municipality: ________________ Province: 

________________ 

25. What year were you born? __________________ 

 

26. Please state your gender 

 Male  

 Female 

27. What is your highest formal education qualification? 

 No qualifications 

 Primary school 

 Secondary school 

 Trade/technical/vocational training 

 Medium – advanced (Foundation degree, three-year university degree) 

 Advanced (Four-year university degree or higher) 

 

28. What is your marital status? 

 Married or domestic partnership  

 Single (never married) 

 Divorced / Separated 

 Widowed 

 

29. What is your employment status? 

 Employed on a full-time basis (more than 30 hours a week) 

 Employed on a part-time basis (less than 30 hours a week) 

 Unemployed 

 Student 

 Retired 
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30. Please, indicate how many people live in your home including yourself 

Adults (over 18) _____________ 

People older than 16 but younger than 18 ___________ 

Children (16 years old or younger) ___________ 

 

31. What is your height? 

___________cm  

 

32. What is your weight? 

_______kilos   

 

33. In this study we are interested in a statistical analysis between income and the 

answers to other questions. Remember that this survey is anonymous and the 

data are strictly confidential. Given this, would you indicate in which of the 

following ranges your monthly after tax income fall? (Please consider all your 

income, including dividends, interests, transfers, benefits, pensions, rents, etc.)   

 

 Less than €500 

 €500 -  €1,499 

 €1,500 - €2,499 

 €2,500 - €5,000 

 More than €5,000  

 

34. On a scale of 1-5, would you say the survey focused more on?  

The benefits of physical activity 1- completely disagree 5-completely agree  
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Appendix 2 – Message extracts  

 Examples of framed messages  

Gain-framed message Loss-framed message Control-framed message  

Remember: walking 

regularly will help you fight 

against a wide range of 

health problems and 

concerns 

Remember: if you don’t walk, you 

have a higher risk of health 

problems and concerns 

Remember walking can 

influence your health.  

Walking and exercising 

regularly has been found to 

reduce the risk of stroke, 

type 2 diabetes, and 

depression as well as 

lowering your cholesterol 

levels. 

Not walking and exercising 

regularly has been found to 

increase the risk of stroke, type 2 

diabetes, and depression as well 

as a higher cholesterol level 

Better health is a benefit of 

walking regularly. Health 

risks of inactivity include 

stroke, type 2 diabetes and 

depression  

If a person substitutes 

sedentary transportation 

modes such as bus, metro, 

train, and car with walking, 

there will be benefits to the 

environment, in terms of 

improved air quality and 

reduced greenhouse gas 

emissions. 

If a person does not substitute 

sedentary transportation modes 

such as bus, metro, train, and car 

with walking, there will be 

consequences to the environment, 

in terms of poorer air quality and 

increased greenhouse gas 

emissions. 

Walking instead of using 

sedentary transportation 

modes such as bus, metro 

and car can contribute to 

helping the environment  

Physical activity is 

beneficial to your health - 

get active! 

Physical inactivity is detrimental to 

your health - get active! 

Get active! 

Italics denote differences between messages  

 


