
 
Provided by the author(s) and University of Galway in accordance with publisher policies. Please cite the

published version when available.

Downloaded 2023-05-19T14:35:49Z

 

Some rights reserved. For more information, please see the item record link above.
 

Title Willingness to Pay for Community-Based Care Programmes
for Older People in Ireland

Author(s) Callan, Aoife

Publication
Date 2012-01-20

Item record http://hdl.handle.net/10379/3106

https://aran.library.nuigalway.ie
http://creativecommons.org/licenses/by-nc-nd/3.0/ie/


 

 

 

WILLINGNESS TO PAY FOR COMMUNITY-BASED CARE 
PROGRAMMES FOR OLDER PEOPLE IN IRELAND 

 

 

A thesis submitted for 

THE DEGREE OF DOCTOR OF PHILOSOPHY 

 

 

 

 

 

From the 

J.E. Cairnes School of Business and Economics 

 

 

 

 

 

At 

The National University of Ireland, Galway 

 

 

 

 

 

By 

Aoife Callan, B.Comm. M.Econ.Sc. 

 

 

 

 

 

Supervisor 

Professor Eamon O’Shea 

 

 

 

 

 

 

January 2012 



2 

 

Abstract 
 

Non-market valuation techniques are employed across a range of economic 

disciplines to assess the economic value generated by goods and services that 

typically are not captured by traditional market price mechanisms. Such methods and 

analysis may then also be utilised to inform public policy and resource allocation 

management decisions. This thesis aims to establish the economic value that the Irish 

population place on five different community-based care programmes that support 

older people to continue living at home, thereby offering key information to the 

long-term care policy debate. Drawing on a theoretical foundation of constrained 

utility maximisation theory, preferences are examined through the application of a 

willingness-to-pay (WTP) contingent valuation survey issued to a representative 

sample of the Irish population. The various community care programmes included 

for valuation covered traditional forms of community care provision through to 

innovative technology-based measures, allowing a comparison of the strength and 

direction of preferences for different methods of community care provision. 

Particularly, this thesis establishes the value placed on the innovative technology 

based methods targeting particular care needs and enhancing our understanding of 

the role of technology within the Irish community care model. Furthermore, the 

survey-based methodology employed also provided a platform for the exploration of 

various design biases associated with the contingent valuation survey methodology, 

including preference elicitation question sequencing, ordering effects and preference 

uncertainty. 

The first section of this thesis contextualises health and social care for older people 

in Ireland, establishing the current models of community based care and the role of 

technology within the Irish social care system. Given the nature of community care 

as an economic good, which falls beyond the scope of traditional market price 

mechanisms, the Contingent Valuation Method (CVM) is chosen to estimate the 

economic value of the various interventions. This section also outlines the survey 

design process, pre-testing methods and pilot findings. 

The second section of this thesis provides an in-depth exploratory analysis of the 

results from the preference elicitation methods employed in the CVM survey, 
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namely explicit rankings and implicit WTP estimates. A detailed exploration of WTP 

disaggregated per sample as well as across a range of socio-economic characteristics 

is presented. Rationality tests using Sen’s expansion property within the explicit 

rankings and the influence of socio-economic characteristics on ranking results are 

also explored. Given the high percentage of zero responses within the survey results, 

various corner solution models are compared in estimating the bid function and the 

model results are discussed per sample with policy implications investigated. 

Subsequently, the results of the methodological design tests, including ordering 

effects, a behavioural exploration of preference certainty and the impact of the 

question order of the elicitation methods on welfare estimates are presented in detail 

and the survey design repercussions are discussed. 

The work shows that citizens value community care programmes for older people in 

Ireland. Family care is the most preferred option based on rankings and WTP 

estimates. People also valued technology in community care but less so than either 

family care or conventional state care. In relation to technology care, people valued 

the social connection technology programme more than either a falls prevention or 

cognitive detection technology programme. 
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1. Introduction and Rationale for the Study 
 

1.1 Introduction 

An ageing population poses a range of dynamic challenges to any society. 

Notwithstanding the economic contribution of older people in terms of knowledge, 

labour, volunteering and other forms of activity, an ageing population raises a 

number of critical resource allocation questions, particularly for health and social 

care services. Focusing on long-term care for older people, there is increasing 

interest in the efficiency of community care models across developed countries 

driven by such changing demographics, social change and global fiscal constraints. 

At an individual level, the preferences of the general population lie fundamentally 

with sustained independent living at home with sufficient supports to do so 

(Eurobarometer, 2009; Williams, 2005). Both provoke an economic interest in the 

resource allocation questions posed by community care and critically, the 

development of sustainable community care models.  

In Ireland, the complexity of health and social care markets and the attention on the 

resource bias towards the acute hospital care sector means community care 

provision
1
 remains largely off the political radar. There is consistent evidence of 

limited publically provided community care services with a heavy reliance on 

voluntary and informal services (O'Shea, 2003; Timonen & Doyle, 2008). However, 

for a variety of reasons discussed in this thesis, the reliance on such care provision 

may no longer be sustainable. The shifting balance in a mixed economy of 

community care provision coupled with social change means new methods of 

community care delivery are being explored including information communication 

technology (ICT) based methods. The development of such methods and of 

community care in general, incurs opportunity costs that are beyond the scope of a 

traditional market price. If some other value generating activity is forgone, such as 

the implementation of an institutional care programme, to implement additional 

social care programmes then it is in the State’s interest to assess the benefits 

                                                 
1
 Community care is used to refer to typical non-medical services provided to older people in the 

home such as home helps and care assistants. It also includes public health nurse provision but 

excludes GP visits. It is used interchangeably with the term ‘social care’. 
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generated by such social care programmes. In this thesis, the economic benefits 

associated with different community care programmes are assessed, in particular ICT 

based programmes, that support older people to live at home for as long as possible. 

Community care programmes are valuable for a range of reasons, including their 

existence value for future generations, which may not always be considered in State 

financial priority setting.  

1.2 Context 

Older adult social care policy in Ireland emphasises community orientated structures 

of care. Yet, aside from a limited number of statutory home care packages (Health 

Service Executive, 2007) and some increased private home care provision, the 

majority of the formal structures are rooted in an institutional model of care. 

Consequently, the majority of community based provision relies heavily on the 

informal sector (family, friends and voluntary groups) with formal provision of 

services often described as weak, disorganised and fragmented (Timonen & 

McMenamin, 2002; Mercer, 2002; O'Shea, 2003). 

Demographic changes, changing family structures and labour force participation 

raise numerous socio-economic concerns for the sustainability of current long-term 

care support systems that are predominantly informal (Timonen & McMenamin, 

2002). An examination of current demographics indicates that there are 467,926 

people aged 65 and over living in Ireland, equating to 11% of the Irish population 

(CSO, 2006). Improvements in life expectancy from birth
2
, lower birth rates and 

migration suggest that Ireland will experience an ageing population over the coming 

decades (CSO, 2006). The Central Statistics Office (CSO) projects that by 2026, 

approximately 16 per cent of the Irish population will be aged 65 and over, relative 

to 22 per cent in Europe, with most of the growth occurring in the 65-74 age groups. 

By 2036, under all combinations for fertility, mortality and immigration, the number 

of older people in Ireland is likely to exceed 1 million (CSO, 2006
b
). This shift alone 

leads to the crucial question of how best to support frail older people in their homes 

given the finite resources available to look after them.  

                                                 
2
Life expectancy at birth increased by 1.7 years to 76.8 years for males and by 1.3 years to 81.6 years 

for females between 2002 and 2006 (CSO, 2010). 
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Like many countries in Europe, the Irish health and social care system are looking at 

the potential of Information and Communication Technology (ICT) to serve as a 

complimentary support structure for independent living and community care, thereby 

establishing a sustainable balance among providers of community care (Bettio & 

Plantenga, 2004). Aside from the socio-economic implications of an ageing 

population as a motivating factor in the development of ICT, the recent uptake of 

ICT based-products, e.g. internet and broadband, are also significant in furthering 

ICT application (Magnusson, Hanson, & Borg, 2004). Similarly, moves at a 

European level, including the adoption of the ‘i2010: European Information Society 

2010’ initiative with a specific ICT flagship programme for ‘Technologies for an 

Ageing Society’ all place ICT at the centre of strategies for active healthy ageing 

(European Commission, 2007). In this regard, the European Commission (2007
b
) 

highlighted the potential of technologies for increasing the opportunities of self-care, 

service innovation and efficient delivery of health and social care services across the 

EU. While this is discussed in more detail in Chapter 2, Ireland is considered as 

having relatively low levels of ICT in health and social care relative to some 

European counterparts such as Sweden. Basic ICT, such as pendant alarms, has 

relatively minimal uptake despite being well established and more advanced ICT 

support structures remain in pilot phases. Nevertheless, low-levels of ICT application 

in health and social care are not confined just to Ireland. According to the ICT User 

Needs Report for Europe (Comyn et al, 2006): 

The health and social care sectors are relatively slow to use ICT tools. ICT 

use in the health sector lags behind the other sectors in general, making it one 

of the least connected sectors. 

(Source: ICT User Needs Report for Europe - Comyn et al. 2006) 

 

1.3 Motivation for Research 

The momentum behind incorporating ICT into the older adult social care system 

provides the fundamental motivation for this work. The preferences of people to 

continue living at home goes without question. But given scarce resources in an 

already fragmented social care system, do people want and value ICT in their long-

term care provision? Furthermore, the ability of technology to target different care 

needs, for instance cognitive, social and falls care needs of older people, raises 
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research interest surrounding preferences for the role of technology disaggregated 

across different physical, sociological and psychological needs. Similarly, such a 

question of people valuing ICT in community care provokes the broader issue of 

whether the general population value long-term care in the community at all, 

particularly in a time of economic crisis. Similar to technology, community care is 

not a singular product and is comprised of multiple relationships between various 

stakeholders, services and consumers. Therefore, it also important to explore the 

nuances within the community care model and understand the direction of people’s 

preferences for different delivery methods within the community care framework, 

something which remains largely unknown in an Irish context. Therefore, the 

investigation of the public’s value, if any, for additional community care 

programmes including ICT based programmes that support older people to continue 

living at home form the basis of this thesis. The public, traditionally, has had little or 

no voice in assisting with the allocation of long-term care resources (O'Shea, 2003). 

However, according to O’Shea, Gannon, & Kennelly (2008) “the case for involving 

the public in priority setting within health and social care is compelling given their 

central role in funding the system and their knowledge of the benefits of the various 

health care programmes gained through their experience and the experience of 

family members and friends”. Asking willingness to pay questions across the 

population for different community care programmes will help incorporate public 

preferences into long-term care planning. In particular, the advancement of ICT in 

health and social care of older people necessitates public support and public resource 

investment, creating opportunity costs of other social care supports foregone. 

Consequently, establishing economic value of such programmes warrants critical 

assessment and analysis in order to develop sustainable and preferred community 

care support structures. Investigation of individual preferences for such care is also 

critically important for identifying heterogeneity in the sample population for 

community care supports.  
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1.4 Theoretical Background 

Given the nature of health and social care as an economic good, commonly described 

as a ‘merit good’
3
, the inability of a decentralised market system to provide the 

optimal welfare maximising level of community care provides rationale for 

government intervention in the social (community) care market. As such, given 

conventional markets do not exist for health care goods and services; the value 

associated with community care for older people is not fully captured by a market 

price. This does not mean a lack of economic value
4
 associated with community 

care, only that the market indicators do not exist. In fact, community care satisfies a 

number of necessary conditions for generating economic values. First, services are 

relatively scarce and second, they contribute to people's satisfaction and enhance 

their welfare (Loomis, 2000). Establishing the economic value of the non-market 

benefits of community care requires non-market valuation, something which is 

distinct from neoclassical price theory of market goods. Non-market methods, while 

outlined briefly below, are presented in more detail in Chapter 3. 

There are two approaches in economic analysis to assigning monetary values to 

health care programmes that capture non-market benefits. The first method relates to 

the human capital approach and friction cost measures which assigns a monetary 

wage value to a person’s life or cost of disease (Klose, 1999). The other approach 

relates to willingness to pay (WTP) for health and social care, an evaluation concept 

which has gained popularity in health economics since the 1990s. WTP can be 

interpreted as a measure of the ‘strength of preference’ for a health care good or 

service (Donaldson, Mapp, Farrar, Walker, & Macphee, 1997) and is a common 

approach in a range of research areas in economics to the valuation of resource 

benefits. This type of information can be particularly useful for choosing the range of 

interventions that maximise benefits to the community with willingness to pay 

                                                 
3
  Governments provide these types of goods because of the assumption that people do not know what 

is good for them and the consumption of these goods is desirable. According to (Lane, 2000), ‘Merit 

goods’ can be defined as goods, the consumption of which is beneficial but individuals will not 

consume their optimum amount and hence warrant government intervention in their provision and 

encouragement of consumption. 

 
4
The economic concept of value is based on what people want and results from individual 

preferences, with individuals assumed to be the best judges of their own preferences. Economic value 

of a good or service is measured as the amount someone is willing to give up in order to obtain that 

good or service (Mitchell & Carson, 1989). 
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having the ability to capture ‘total economic value’ associated with social care. That 

is, to capture both conventional use values of that good and non-use values that may 

be associated with the good itself.  

Subsequently, the measurement of WTP can be established through a range of 

methods classified into either indirect methods, otherwise known as revealed 

preference techniques or direct methods, known as stated preference techniques. In 

the former, Revealed Preference (RP), models are based upon data drawn from 

observations of behaviour in real markets from which inferences may be drawn on 

the value of a related non-market good. The real market acts a proxy market for the 

health care good or service. The most popular examples in health economics include 

wage-risk studies or averting behaviour studies (Klose, 1999). Stated preference 

studies on the other hand can be defined as “a survey-based, hypothetical and direct 

method used for eliciting a monetary value of a health care technology” (Klose, 

1999). Stated preference studies are based on the establishment of individual 

preferences where respondents are asked to directly state their WTP for health care 

in the context of hypothetical changes in the quantity or quality of a good or service. 

It is important to note that stated preference models may not reveal respondents’ true 

preferences in response to hypothetical questions. As such, the reliability of such 

results is the main concern regarding the use of such methods in health care 

evaluation.  

WTP has been subjected to a number of other criticisms. First, different methods of 

eliciting WTP provide differing WTP outcomes resulting in conflicting welfare 

estimates. Second, there is an association between WTP and the ability to pay, which 

is in conflict with the fundamental underlying principles of health care provision on 

the basis of ‘need’ (Donaldson, 1999). Finally, the  welfare based theoretical 

underpinnings of WTP assumes the existence of a well-behaved individual utility 

function. Yet people’s responses to preference surveys are far from ‘well-behaved’ 

in relation to the axioms of standard economic theory and it has been demonstrated 

that individuals tend to display ‘context-dependent preferences’ (Cookson, 2003). 

Despite such criticism, stated preference evaluations are considered to have 

advantages over other evaluation techniques. For example, for evaluation of health 

care, Johannesson and Jonsson (1991) and Gafni (1997) have commented on the 
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advantages of WTP over other more common health benefit measures such as 

Quality Adjusted Life Years (QALYs). QALYs may not capture all health care 

attributes, such as non-health related aspects of the intervention process or the 

consumption benefits of the provision of information (Donaldson et al., 1997). 

Bleichrodt (1995) also called into question the theoretical foundations of the 

construction of the QALY given that health-related quality of life is valued 

separately to the life years before they are combined into the QALY measurement. In 

addition, WTP offers advantages over other methods such as explicit ranking, which 

do not provide an indication of the strength of preferences for health interventions.  

Stated preference methods have two classifications to establish preferences for long-

term care. The first classification, referred to in the literature as Discrete Choice 

Methods (DCM) are based on the assumptions that healthcare
 
interventions, services, 

or policies can be described by their
 
attributes and an individual's

 
valuation depends 

on the levels of these attributes (Ryan, Scott, & Donaldson, 2004). DCM techniques 

have been applied to health care evaluations such as valuing lung health programmes 

(Baltussen, 2006) and establishing patient preferences for primary care consultations 

(Ryan, Gerard, & Amaya-Amaya, 2008). DCM applied to community care of older 

people would gain information about preferences by analysing responses to 

hypothetical community care programmes described by differing levels of 

programme specific attributes. Individuals would make tradeoffs across different 

programme attributes and therefore, it is possible to examine how the value placed 

on a community care programme might change as the service attributes within that 

programme vary. Recent applications of DCMs to long-term care include Brau and 

Lippi Bruni’s (2008) assessment of preferences for long-term care insurance and 

Nieber, Koolman and Stolk’s (2010) examination of preferences for long-term care 

in Holland. The latter, however, did not examine preferences for ICT based methods 

of provision. A further examination of the application of non-market evaluation 

techniques in long-term care is presented in Chapter 3.  

The other method, Contingent Valuation Method (CVM), uses a survey method to 

elicit people’s preferences for public goods by asking them to value a change from 

the status quo to another other level of provision of the good (Mitchell & Carson, 

1989). The technique is useful for exploring new management tools or examining 
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willingness to pay in the context of changing public policy regarding long-term care. 

The CV method is also useful for evaluating various levels of a single programme or 

valuing multiple public programmes in one survey. An advantage of providing 

multiple programmes is that they remind respondents of potential alternatives and 

thereby help to elicit truer WTP results (O’Shea et al., 2008). Contingent valuation 

has been employed to value various aspects of community care for older people. 

O'Shea, Stewart and Donaldson (2002), in a multiple good contingent valuation 

study, elicited preferences for a general community care programme to support 

dependent older people to continue living at home comparative to other health care 

programmes as part of the EuroWill study (Donaldson, 1999
b
). Other applications of 

contingent valuation include valuation of informal care supports (Gustavsson et al., 

2009; Mentzakis, McNamee, & Ryan, 2009). There have been few applications of 

either DCM or CVM to explore preferences for technology solutions for health and 

social care problems in community care for older people. The emphasis instead has 

been on economic evaluations through the conduct of cost-effectiveness studies. 

Indeed Whitten et al, (2002) conducted a systematic review of economic evaluations 

of telemedicine interventions. The authors noted that while over 50 per cent of 

studies conclude telemedicine saves time or money, many tended to be drawn from 

small-scale studies and often were of poor design. In addition, as Stroetmaan et al., 

(2010) outlined in their policy brief, there are almost 9,000 studies on telecare trials 

and pilot studies published but the quality of the evidence base remains limited. 

Almost two-thirds of randomised controlled trials and observational studies were 

conducted in the US.  The authors also note that “much less information is available 

on the economic case for investing in such applications (telehealth and 

telemedicine). One key issue, therefore, is to strengthen the economic base, both in 

terms of benefits and effectiveness within routine settings”. This provides a 

compelling justification for the undertaking of this research. While there have been a 

small number of studies that have examined public support for general older people 

community based care, as far as the author is aware, this is the first study to examine 

support for specific community-based care programmes and in particular, establish 

the WTP of the general population for ICT in the long-term care of older people in 

Ireland. This research, therefore, generates and offers new information to the 

research debate on technology in health and social care.  
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The methodological approach used to address the research questions is the 

CVmethodology and is preferred to other stated preference techniques for a number 

of reasons. First, the underlying survey design employed in this research is based 

upon the multiple good survey approach employed in the EuroWill study 

(Donaldson, 1999
b
), the robustness of which was routinely tested through various 

survey designs at the time. Second, this research explores the strength of preferences 

for different types of community care programmes, including family care, state care 

and innovative technology programmes from a priority setting perspective. Given the 

lack of detailed knowledge surrounding the attribute levels of technology based 

programmes, it was decided that a DCM would be inappropriate to elicit preferences 

for such programmes. Third, the contingent valuation methodology offered 

advantages in the survey design approach to providing multiple different 

programmes with different characteristics, which is the case in this survey. Finally, 

while the contingent valuation methodology may suffer from survey biases, the 

multiple good nature associated with these research objectives allowed the 

exploration of various methodological issues associated with contingent valuation, 

such as convergent validity and certainty which have not been as fully explored in a 

health context compared to other policy areas. 

1.5 Overview of Research Objectives 

The principal research objective of this thesis is to investigate preferences of the 

general population for community based care programmes supporting older people to 

continue living at home through the application of a contingent valuation survey. 

This is a critical question to help determine the value, if any, placed on various 

community-based care programmes with no formal market price by members of our 

society. In addition, the research aims to identify strengths and direction of public 

preferences for different types of community based care programmes. Consequently, 

this research employs a stated preference contingent valuation methodology to 

explore the extent of public support for community-based care programmes for older 

people in Ireland. The basic underlying foundation of evaluation and of neoclassical 

economic theory is that people have preferences over goods, which forms the basis 

of choice. Given the familiarity of concepts of care of older people at home, it is 

assumed that people will know their preferences over community care provision and 

that revealing individual preferences is a necessary condition for the optimal 
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provision of health and social care goods (Santagata & Signorello, 2000). In 

addition, this survey is based from a priority setting perspective where health and 

social care resources are scarce and priority based decision making is required on 

limited resources for the development of community care services for older people.  

Using a representative sample of the general Irish population, this study elicits 

preferences for five different community-based care programmes: a family carer 

grant programme, a state care programme and an innovative home-based technology 

programme. The latter was altered among three specific technology based 

programmes including; a falls prevention programme; a cognitive detection 

programme; and a social connection programme. Each programme supports an 

additional 250 dependent older people to continue living at home rather than enter 

residential care. In sum, the respondent trade’s money for different care programmes 

in the context of reducing the number of people entering long-stay care each year.  In 

addition, the contingent valuation survey collects socio-economic information 

including age, gender, income, education, employment status as well as experience 

of care provision. These are incorporated into a range of econometric models to test 

for consistency of results with economic theory and to identify significant drivers of 

WTP.  

Preferences for the different care programmes are established through both an 

explicit ranking question and implicit WTP questions, the results of which are used 

to check for convergent validity between methods. The incorporation of two 

elicitation methods presented the opportunity to test a number of methodological 

issues associated with the contingent valuation methodology. In particular, a small 

sub-sample received the ranking question in a reverse order to the WTP question to 

test the impact of question ordering on convergent validity. All respondents received 

a five point Likert certainty scale following each ranking and WTP question to 

assess certainty levels throughout the survey and against the question ordering 

received. Finally, the robustness of the survey was tested through checks for ordering 

effects, such as the ‘warm glow’ effect by alternating the order of scenario received 

(Stewart, O'Shea, Donaldson, & Shackley, 2002).  
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1.6 Structure of Thesis 

Chapter 2 contextualises the role of ICT within the Irish community care sector. 

Beginning with an overview of demographic trends in Ireland, this chapter proceeds 

to examine the demand for health and social care services through a detailed 

discussion of current health and social care needs. Subsequently, current models of 

community care provision for older people in Ireland including the role of the ICT 

within the community care sector are presented. This chapter concludes with an 

overview of current financing of the Irish health and social care system and reiterates 

the need for examining the economic value of community care programmes from a 

priority setting perspective. 

Chapter 3 investigates the use, non-use and economic value associated with 

community care. Given the nature of community care as a merit good, the range of 

economic value associated with the provision and existence of community care goes 

beyond the traditional values of market price. As such, other evaluation methods, 

captured under the umbrella term of non-market valuation, are available for 

estimation of value of community care and are discussed in this chapter. There is a 

particular focus on the method employed in this thesis, the Contingent Valuation 

Methodology (CVM). This chapter concludes with an examination of the theoretical 

underpinnings of contingent valuation, its application to examining preferences for 

community care programmes and the various econometric techniques available for 

estimating the subsequent WTP bid functions.  

Chapter 4 outlines the design of the main survey instrument formulated by expert 

opinion groups, focus groups and the pilot study. The multi-good layout of the 

survey, implicit and explicit rankings, the scenario design and the priority setting 

approach are discussed as well as the payment card bid design and pilot findings. 

The sample size and multi-good nature provided opportunity for methodological 

tests and the selection of such tests and design aspects are presented. Specific 

methodological tests include convergent validity between explicit rankings and 

implicit WTP, question and scenario ordering effects and the exploration of 

respondent preference certainty.  

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

graphical presentation of the geographical distribution of sample respondents. A 
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critical element of establishing WTP and testing the theoretical validity of survey 

responses is respondent income and as such, the income distribution per sample is 

presented. Rather than exclude respondents who did not provide their income 

category, their replacement income was predicted through linear regression using a 

number of predictor variables. The details of this method and distribution of 

replacement income are outlined in Chapter 5. Experiences of care provision, risk 

assessments of future care provision and own care needs are discussed as well as 

health status, experience of health services and policy development responses. The 

chapter concludes with an examination of the respondent understanding and 

perspective of the contingent valuation survey. 

Chapter 6 explores the results from the non-parametric estimates of WTP. 

Assessment of the distribution of WTP responses indicates a high percentage of zero 

responses reported across all the samples collected in this study. Therefore, Chapter 

6 explores the follow up motivations for those who provided a positive and zero 

response to the WTP questions identifying both true and protest zeros. Non-

parametric estimates of the mean and medians disaggregated across socio-economic 

characteristics are discussed. The chapter concludes with an assessment of ability to 

pay and WTP in this study.  

Chapter 7 presents a comparison of ranking results from the full survey sample and 

sub-sample rankings. Each sub-sample analysis begins with tests of rationality in 

ranking using Sen’s expansion property followed by strong rank comparison across 

scenarios. A key objective of Chapter 6 is to report the results of convergent validity 

tests between preference groupings and WTP amounts across scenarios and samples. 

This is examined through comparisons of rankings and WTP across thirteen different 

preference groups. The final section of this chapter explores socio-economic variable 

effects on strong ranking results to determine significant characteristics affecting 

scenario ranking.  

The distribution of true zeros and WTP values suggest a corner solution modelling 

approach is the most appropriate econometric approach to estimation of the WTP bid 

function.  The aim of Chapter 8 is to present the results from two main methods, the 

Generalised Tobit (GT) model and the Two-Stage Hurdle (TSH) model. While the 

former considers the same underlying factors drive the decision to pay and the 
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amount a respondent is willing to pay, the latter breaks out the underlying 

distribution to allow different factors to affect each decision process. Sub-sample and 

across sample results highlight differences in variable significance per scenario and 

sample. Welfare estimates suggest differences in preferences per technology scenario 

but no significant differences between mean estimations for the family care 

programme and the state care programme per sample.  

Chapter 9 addresses the various methodological tests built into the survey design 

methodology. Thus, Chapter 9 is divided into three primary sections. The first 

section of this chapter focuses on scenario ordering effects on welfare estimates. The 

results of regression analysis with inclusion of an ordering dummy variable, 

likelihood ratio tests and tests of significant difference of mean WTP estimates 

indicate little evidence of ordering effects. An exclusive list with advanced 

disclosure, as suggested by Bateman et al., (1996; 2004), may help explain why there 

is little evidence of the presence of ordering effects in this study. The second section 

of Chapter 9 presents the results of an ordered probit model on the certainty levels 

reported by respondents in each sample. Results indicate a significant effect of 

preference certainty reported by those who received a scenario last compared to 

those who received the same scenario first indicating a potential for learning 

throughout the contingent valuation survey and the author would recommend future 

surveys capture preference certainty. The final section of Chapter 9 explores the 

convergence of results of those who received the WTP questions pre and post 

ranking exercise. Through regression analysis with dummy variables, likelihood 

ratio tests and tests of significance of difference of mean WTP estimates and ranking 

groups suggest mixed findings of question sequencing ordering effects. Results 

suggest mixed methodology surveys should include similar tests of survey design to 

ensure robustness of survey results. 

Chapter 10 presents concluding remarks with a discussion of the main findings. The 

results suggest support for both family care programme and state care programmes 

although there is no statistical difference between preferences for both programmes. 

The technology based programmes demonstrate a strong preference for the social 

connection technology with the cognitive technology least favoured. Recommended 

future work includes a further econometric exploration of preference certainty to 
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determine its impact on welfare estimates. Such measures include the application of 

a certainty-dependent weighted log-likelihood function for an interval regression 

model. Similarly, the divergence between question sequencing in surveys requires 

further additional sample based tests. The limitations of the work are also discussed. 

Chapter 10 concludes with policy recommendations resulting from the findings of 

this work which suggest support for the further development of state supports 

including family carer grants and state home care packages. 

1.7 Thesis Outputs 

 

There have been a number of paper and presentation outputs from the research 

undertaken for this thesis to date. These include two publications, four working 

papers as well as a number of conferences and seminars in Ireland and 

internationally. 

1.7.1 Publications 

Discussed chronologically, the first of these publications draws on Chapter 2, 

summarising current long-term care models for older people in Ireland and indicators 

of future demand for health and social care services. The various pre-testing methods 

discussed in Chapter 4, including the semi-structured pre-testing qualitative approach 

and quantitative pilot analysis, facilitated a mixed-methodology paper addressing 

perceptions and acceptance of technology among older people in Ireland. As such, 

the second paper brings together the case-study, focus group and pilot findings that 

are the foundation of this work. These papers are listed below. 

 

Walsh, K., and Callan, A. (2011), Perceptions, Preferences, and Acceptance of 

Information and Communication Technologies in Older-Adult Community Care 

Settings in Ireland: A Case-Study and Ranked-Care Program Analysis, Ageing 

International, 36(1). 

 

Callan, A. (2009) Health and Social Care of Older People in Ireland in The Role of 

Migrant Care Workers in Ageing Societies, ICSG research report. 
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1.7.2 Working Papers 

Four papers have been produced for the National University of Ireland, Galway and 

the Irish Centre for Social Gerontology working paper series. These four papers are 

listed below. 

 

Callan, A., and O’Shea, E.(2011), Implicit and Explicit Rankings: Does Ranking 

Question Order Matter in Contingent Valuation? WP-ICSG-2011-04 

 

Callan A., and O’Shea, E.(2011), Perceptions and expectations of older people care 

in Ireland. WP-ICSG-2011-06 

 

Callan, A., and O’Shea, E.(2010), Willingness to pay for Home Based Technology 

Programmes for Older People in Ireland. WP-ICSG-2011-03 

 

Callan, A., and O’Shea, E.(2010), Ordering effects and preference certainty in a 

multi-good contingent valuation survey. WP-ICSG-2011-05 

 

1.7.3 Presentations 
 

There have been a number of presentations of this work including various 

presentations at the National University of Ireland, Galway and the Irish Centre for 

Social Gerontology. In addition, some additional conference papers, presentations 

and seminars of this work are worth noting and are listed below. 

 

Perceptions and expectations of older people care in Ireland, (Paper) 9
th

 Annual 

ESPAnet Conference, Valencia, September 2011. 

 

Willingness to Pay for Technology Based Care Programmes for Older People in 

Ireland, European Health Economics Conference, Helsinki, July 2010. 

 

Establishing Preferences for Long-Term Care Programmes for Older People in 

Ireland, Health Economics Association Ireland Meeting, ESRI, October 2009. 
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Eliciting preferences for technology-based long-term care programs for older people 

in Ireland, Digital Health Group Intel Seminar, Folsom, USA, July 2009. 

 

Establishing Preferences for Community Based Long-Term Care Programs for Older 

People in Ireland, School of Social Welfare, University of California, Berkeley, May 

2009. 

 

Eliciting Preferences for Technology in the Care of Older People in Ireland: Findings 

from an Irish Pilot Study, AAATE International Workshop, Milan, September 2008. 

 

1.8 Summary 

The value of community-based care programmes that support older people to 

continue living at home is potentially high and understanding the benefits of such 

programmes will invariably be an important contribution to the policy debate 

surrounding the sustainability of long-term care models for older people in Ireland.  

In addition, ICT innovation for older people remains a relatively new area in 

community care in Ireland and establishing the economic value, if any, placed on 

innovative care methods provides critical information for health and social care 

resource managers. Furthermore, the assessment of different technology programmes 

that address different needs of older people helps capture the strength and direction 

of values placed on community supports across disaggregated physical, cognitive 

and social care need. Importantly, incorporating public preferences into the valuation 

process combines the experiences, knowledge and attitudes of the general public into 

the resource allocation system. The assessment of the economic value placed on 

different community care programmes, established through non-market methods, 

allows the identification of typical characteristics of those who do or do not value 

community based care, which are also important from a policy planning perspective.  

The remainder of this thesis aims to address these points.  
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2. Long-Term Care and ICT for Older People in Ireland 
 

2.1 Introduction 

Within the Irish community care sector, and as noted in Chapter 1, the role of ICT 

based technologies as a complementary platform to community care services has 

remained largely underdeveloped. Given the complex mix of public/private coverage 

and fragmented provision, it is important to contextualise the role and place of ICT 

within the Irish community care model. This chapter aims to provide such detail.  

This chapter begins by placing Irish demographics on a European scale and details 

projections for an Irish ageing population up to 2036. To demonstrate current 

demand for long-term health and social care services in Ireland, Section 2.3 presents 

current health and social care needs and projections of future needs of the older Irish 

population to highlight the potential for increasing demand on the health and social 

care system in Ireland. Notably, this section focuses on particular care needs 

including physical health and disability, prevalence of dementia as well as cognitive 

and mental health issues. These are particularly important for understanding the role 

of technology in supporting different physical, sociological and psychological care 

needs of older people. Subsequently, a detailed overview of the current long-term 

care supports structures that exist to address long-term care needs of the Irish 

population and the role of technology within that system are outlined. The principal 

motivation of this chapter is to provide an extensive overview of community care for 

older people and thereby, justify the undertaking of a contingent valuation survey 

that addresses preferences and willingness to pay of the general population to 

develop different community care supports, including ICT supports, for older people 

in Ireland. Given the broader policy context of this study, the chapter concludes with 

a discussion of recent national policy responses to financing long-term care.  

2.2 Older People in Ireland 

The majority of older people in Ireland are active, fit and healthy and live 

independently in their own homes with just under 5 per cent of the older adult 

population living in long-stay residential care. An estimated further 15-20 per cent 

receives varying levels of care in the community (Mercer, 2002). The rising interest 
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in the provision of health and social care services for older people is associated with 

increasing concern over the fiscal implications of an ageing demographic. According 

to the most recent available Census (2006)
5
, there are 467,926 people aged 65 and 

over living in Ireland, which equates to 11 per cent of the Irish population. This is in 

comparison to 16.8 per cent aged 65 and over in the EU-27, suggesting Ireland has a 

relatively young population (CSO, 2006). Despite changes in the absolute population 

levels, there has been little fluctuation in the proportion of older people in the Irish 

population over the last few decades with a number of key reasons explaining 

Ireland’s relatively young population. First, a high level of emigration during the 

1950s reduced overall the number of people currently in or approaching older age 

categories. Second, up until the 1980s, Ireland had a relatively high birth rate 

resulting in a younger population in comparison to Europe. Third, during the first 

half of the 20
th

 Century, Ireland experienced much slower improvements in life 

expectancy compared to the rest of Europe (Fahey, Maitre, Nolan, & Whelan, 2007). 

However, demographic trends such as improvements in life expectancy from birth 

and at age 65 years, lower birth rates and migration suggest that Ireland will 

experience an ageing population over the coming decades. The Central Statistics 

Office (CSO) projects that by 2026, approximately 16 per cent of the Irish 

population will be aged 65 and over, relative to 22 per cent in Europe, with most of 

the growth occurring in the 65-74 age groups. By 2036, under all combinations for 

fertility, mortality and immigration, the number of older people in Ireland is likely to 

go beyond 1 million (CSO, 2006
b
).  

The implications of an ageing population are multi-faceted and stem primarily from 

the potential impact on public finances. An ageing population will experience a 

decline in the relative size of the working population, thereby reducing the tax base 

for public financing (Barrett & Bergin, 2005). In Ireland, the ratio of people of 

working age to people over the retirement age
6
 is projected to decrease from 5.6 in 

2006 to 1.8 in 2061 (Department of Social and Family Affairs, 2007). Similarly, as 

the government spends relatively more on pensions and health care for older people, 

less will be available for spending elsewhere, raising the possibility of inter-

                                                 
5
 The Census 2011 data on older people population in Ireland is unavailable at this time. 

6
 The term ‘working age’ refers to people aged 18 to 64 whereas retirement age refers to people aged 

65 and over. 
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generational conflict regarding the allocation of scarce public resources. For 

example, it is estimated that age-related spending in Europe will rise from 5 per cent 

of GDP currently to 13 per cent by 2050 (SHARE, 2008). Changing demographics 

and the prevalence of disability along with economic and social trends, such as 

female participation in the labour force and family formation, are expected to drive 

demand for formal health and social care services. While shifting demographics may 

be one contributing factor to increasing demand for health and social care services, 

health and social care needs combined with preferences and preparation for long-

term care are also important. Each of these is discussed in more detail next.  

2.3 Demand for long-term care 

After decades of stagnation, Ireland recently experienced improvements in life 

expectancy. At age 65, men in Ireland can now expect to live, on average, another 17 

years and women at that age can expect to live an average of another 20 years (CSO, 

2009). Despite better living and working conditions which have enabled citizens to 

live longer without needing any extra health or social care, health related problems 

and disability can still be a major issue for older people (Litske, 2006). In keeping 

with the overall objective of establishing preferences for different technologies 

disaggregated by care needs, the remainder of this section focuses on the prevalence 

of physical health needs, rates of disability as well as cognitive and mental health 

issues of older people in Ireland.  

2.3.1 Physical Health 

The first real indication of needs of older people living in the community was 

provided by Whelan and Vaughan in 1982. Through an assessment of activities of 

daily living, they found that mobility and bathing were the greatest source of 

difficulty for older people, particularly for those aged 80 years and over. O'Connor, 

Smyth and Whelan (1988) examined dependency among older people living in their 

own homes with a carer available and results suggested that 19 per cent of the older 

adult population living in the community receive care from family and friends. 

More recently, according to the Social Inclusion Report on Older People in 2007, 

only one in six older people in Ireland considered their health to be ‘very good’ 
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compared with one in two of the working age population.
7
 However, only 3 per cent 

indicated their health status as being ‘very bad’. As would be expected, there were 

differences in perceived health status by age within the older age group. About 14 

per cent of those aged 75 or over said their health was either ‘bad’ or ‘very bad’ 

compared with 7 per cent of those aged 65-74. This data is consistent with general 

trends in age-related health across Europe. According to The Survey on Health, 

Ageing and Retirement in Europe (SHARE)
8
 in 2008, 60 per cent of people aged 50-

59 rated their health as excellent or very good. Only 30 per cent of those aged over 

80 provided a similar rating. Similarly, a Special Eurobarometer Report (2007)
9
 

found that older people in particular are limited in their activities because of a 

physical or mental health condition. Of the respondents aged 85 and over, only a 

quarter reported not being limited at all in their activities. 

The most recent data available to provide in-depth insight into the social, economic, 

and health status of people aged 50 and over across Ireland is the Irish longitudinal 

study (TILDA, 2011). Focusing on one of the chronic debilitating conditions 

examined within that survey
10

, experiences of falling and fear of falling are 

recognized as significant issues for older people in Ireland today. It is, therefore, 

important to highlight the experiences and consequences of a fall and of a fear of 

falling for older people.  

 

Table 2.1: Percentage of Age Group with Experience of a Fall by Gender 

 None One Two or more Total (N) 

 Male Female Male Female Male Female Male Female 

50-64 83 82 10 11 7 6 2080 257 

65-74 83 78 10 14 7 8 1069 1093 

75+ 77 74 16 15 7 11 598 749 

  Source: TILDA (2011) 

                                                 
7
 There were five health status categories: Very good; Good; Fair; Bad; Very Bad. 

8
 SHARE is comprehensive pan European survey of more than 45,000 individuals aged 50 and over. 

Ireland became part of SHARE in the second round.  
9
 Special EUROBAROMETER report 2007 details findings of a survey issues to 28,660 Europeans 

aged 15 and over living in 27 European Union Member States and two candidate countries (Croatia 

and Turkey). 
10

 These include pain, urinary incontinence and fear of falling. Over 36 per cent of older Irish adults 

report ‘often troubled with pain’ with the majority of these reporting their pain as “moderate” or 

“severe”. Pain is more common in women than men across all age groups 
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Table 2.1 above documents those aged 50 and over with experience of a fall in the 

last year. As would be expected, there is an increase in the occurrence of falling with 

age. There are also some differences in terms of gender and experiences of falling 

with women typically experiencing a higher number of falls, although the patterns 

change with age. Fear of falling, which may or may not result from previous 

experiences of falls, can also have significance consequences for older people. In 

terms of fear of falling, one in four older Irish adults report a fear of falling and the 

level of fear increases with age (TILDA, 2011).  

 

Table 2.2: Percentage of Age Group with a Fear of Falling by Gender 

 Not afraid Somewhat afraid Very afraid Total (N) 

 Male Female Male Female Male Female Male Female 

50-64 90 75 7 19 2 6 2081 2587 

65-74 85 63 12 27 4 10 1069 1092 

75+ 74 50 20 34 7 16 597 749 

 Source: TILDA (2011) 

As is evident in Table 2.2, there also appears to be a significant gender difference in 

fear of falling. Depending on the age group, women are almost twice as afraid of 

men of falling. This gender differential prevails across age groups and both 

classifications of types of fear. The consequences of a fear of falling and the impact 

of a fall can be significant for older people with the activity restriction resulting from 

both a fall and a fear of falling impacting physical and mental health as well as 

increasing the risk of future falls (TILDA, 2011).  

It must also be acknowledged that the 20th Century ‘epidemiological transition’ has 

brought changes in the main causes of morbidity and mortality across developed 

countries. Now degenerative disorders, especially cardiovascular diseases, 

increasingly take the place of infectious diseases as major causes of death. In fact, 

cardiovascular disease accounts for 35 per cent of all deaths in Ireland making it the 

main cause of death in Ireland (Irish Heart Foundation, 2010).  

2.3.2 Cognitive and Mental Health 

Focusing on cognitive health statistics, O'Shea (2008) notes approximately 38,000 

people in Ireland have dementia, with over 60 per cent of these affected by 
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Alzheimer’s disease. By 2026, there will be approximately 70,000 with dementia in 

Ireland with numbers expected to increase to over 100,000 by 2036.  

 

Table 2.3: Percentage of age group with cognitive impairment by gender 
 Normal Mild  

Impairment 

Moderate  

Impairment 

Total (N) 

 Male Female Male Female Male Female Male Female 

50-59 96 94 4 5 0 1 819 985 

60-64 94 94 5 6 1 0 351 455 

65-69 89 92 9 8 2 0 337 348 

70-79 82 83 16 15 2 2 412 410 

80+ 69 62 25 31 6 7 105 132 

  Source: TILDA (2011) 

Using TILDA data on cognitive impairment, Table 2.3 above summarises current 

prevalence rates of cognitive impairment across age groups and gender divided into 

three broad categories. There is an increase in the prevalence of moderate 

impairment with age, however, the stark increase in the prevalence of mild cognitive 

impairment across both men and women age is striking. Occurrence of mild 

impairment increases from between 4 to 5 per cent in those aged between 50-59 to 

between 25 and 31 per cent across those aged over 80 for both men and women. This 

suggests that the occurrence of mild cognitive impairment with age may require 

increasing supports as a person ages to continue living independently at home.  

Late life depression is a common disorder affecting 10-15 per cent of those aged 65 

and over (Beekman, Copeland, & Prince, 1999). SHARE (2008) suggests that 40 per 

cent of women over 80 reported feeling sad or depressed in the last month.  

 

Table 2.4: Prevalence of Depression by Age Group and Gender % 

 Not 

Depressed 

Sub 

threshold 

Case-level 

depression 

Total (N) 

 Male Female Male Female Male Female Male Female 

50-64 77 67 16 20 8 14 2062 2549 

65-74 79 70 14 19 7 11 1046 1047 

75+ 77 66 17 23 6 11 588 728 

 Source: TILDA (2011) 
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Depression among older people is an under-researched area in Ireland but Table 2.4 

presents prevalence rates of depression across older people by gender. It is evident 

that across all age groups women tend to have higher rates of depression than men. 

Reasons for a greater rate of depression among older people are varied but may be 

linked to functional limitations, income, social support and cognitive impairment 

associated with ageing (TILDA, 2011). 

 

2.3.3 Disability 

Until recently, little was known about the prevalence of disability among older 

people in Ireland. The Mercer Report (2002) estimated prevalence of disability in 

Ireland using disability prevalence rates from a UK survey carried out in the mid-

1980s, modified for use on the Irish population. Based on this methodology, the 

Mercer report estimated that 70,000 older people living in the community in Ireland 

are in need of care because of disability and of this, 31,000 older people require high 

or continuous care. 

Looking to the most recent published Census data from 2006, almost 394,000 

persons, representing 9.3 per cent of the total population, reported a long lasting 

health problem or disability
11

. The figure is much higher for those aged 65 years or 

more with over 130,000 older people, equivalent to 30 per cent of all older people, 

reporting they had a disability. These findings are echoed in the TILDA results 

which are detailed in Table 2.5 next.  

Table 2.5: Prevalence of disability by age and gender 

 Not  

Disabled 

ADL
1
  

Disability Only 

IADL
2 

Disability Only 

Both ADL  

& IADL 

Total (N) 

 Male Female Male Female Male Female Male Female Male Female 

50-64 92 92 4 3 2 3 2 3 2081 2587 

65-74 88 87 7 5 2 4 3 4 1070 1093 

75+ 77 68 9 6 6 12 8 14 598 749 

 Notes:  1 ADL refers to activites of daily living 

  2 IADL refers to instrumental activities of daily living 

 Source: TILDA (2011) 

 

                                                 
11

 Data on disability was derived from answers to questions on long-lasting conditions (question 14, 

15 and 16) of the 2006 Census of Population questionnaire. 
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As expected, results suggest that the proportion of persons with a disability increased 

with age. Of persons aged 65-74, 7 per cent reported both an ADL and IADL 

affliction with this rising 22 per cent for those aged 75 and over. There was also a 

higher incidence of disability among females than males which may be directly 

linked to lower mortality among females, especially among those aged 75 and over 

(CSO, 2006
a
).  

Another indicator of health and social care need among older people may be 

reflected in the dependency distribution of those in long-stay care. Currently, just 

less than 5 per cent of the older population live in long-stay care settings. The largest 

proportion of residents (39.6 per cent) is in the maximum dependency category, 

which means they require a high degree of nursing care and assistance because of 

significant disability (Table 2.6).  

 

Table 2.6: Percentage of patients by dependency category for each type of long-

stay facility 2006 

 
Low 

 

Medium 

 

High 

 

Max 

HSE Extended Care Unit 6.1 17.3 32.8 43.9 

HSE Welfare Home 13.7 18.5 28.8 39 

Voluntary Home/Hospital 9.8 20.7 28 41.4 

Voluntary Welfare Home 39.8 26.6 24.5 9.1 

Private Nursing Home 9.2 21.4 31.2 38.2 

All Beds 9.1 20.1 31.1 39.6 

Source: Summarised from Table B6, Long Stay Activities Report (2006)  

– Department of Health and Children (2008) 

 

However, 9 per cent of residents are in the low dependency group raising questions 

as to why they should be in residential care at all. Welfare homes, for example, have 

a higher proportion of lower dependency people as these were originally designed to 

meet the needs of dependent older people where relatives or other suitable persons 

were not available to provide them with care in their own homes (O'Shea, 1993). 

Quite clearly, there are significant numbers of lower dependency adults residing in 
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residential care where it might have been possible to keep them at home were 

resources available to meet their largely social needs
12

.  

In understanding future predictions of long-term care, there have been a number of 

studies predicting likely future trends in demand for long-term care services in 

Ireland. For example, Wren (2009)estimates a requirement of an additional 888 long-

term care beds per annum from 2007 to 2021 for people aged 65 and over. The same 

study, which applied numerous disability rates including a declining disability trend 

and a static disability prevalence rate, projects that between 16.6 to 20.8 per cent of 

those aged 65 and over will have severe physical limitations by 2021. It is worth 

noting that both increases and decreases in disability rates are supported by 

international evidence. Culter (2001), for example, predicts a reduction in the 

prevalence of disability in future generations due to medical and technological 

innovations, along with improvements in life expectancy. On the other hand, current 

bad behaviours among younger generations in relation to diet and exercise may yet 

see a rise in disability in line with increases in obesity-related diseases 

(Bhattacharya, Currie, & Haider, 2004). It is evident though, that there are 

significant levels of physical, cognitive and social care needs that warrant support 

structures to assist active independent living of older people. Existing community 

based care models in Ireland are explored in Section 2.5 of this chapter.  

2.4 Preferences and Preparation for Care 

While health and social care statistics provide insight into the demands that are 

placed on the Irish health social care system, it is important to recognise the 

preferences of older people for their long-term care provision. As is documented 

throughout this thesis, it has long been established that the majority of people wish to 

be cared for in their own home for as long as possible with sufficient health and 

social care supports to do so. Evidence to support this comes from Garavan et al., 

(2001) in the HeSSOP report, which found that living at home with the provision of 

respite care services was preferred by 87 per cent of respondents. In an ESRI
13

 

survey, 4 out of 5 adults interviewed felt it was ‘very important’ to stay at home for 

                                                 
12

Unfortunately, it is not possible to compare the dependency information from the long-stay statistics 

with those from the community as the scales used to measure dependency differ across the data 

sources.  
13

 ESRI stands for the Economic and Social Research Institute. 
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as long as possible if long-term care was required, with a strong preference for care 

delivered by family and friends (Williams et al., 2006). Similarly, research 

examining preferences of older people for care in the future found that the least 

preferred care option was nursing home care (McGee et al, 2005). The NESF
14

 

report (2009) highlights older people’s preferences for home care and concludes that 

older people are positive about home care services because of their desire to continue 

living at home. Irish preferences are also in line with people in other European 

countries. The Special Eurobarometer Report (2007) found 81 per cent of Europeans 

would prefer to be cared for in their own homes through a variety of sources 

compared to just 8 per cent who prefer to be cared for in a long-term care institution.  

While people may prefer to be cared for in their homes by family and friends, there 

appears to be little preparation by Irish people for their future long-term care needs. 

The HARP
15

 2004 survey discovered 74 per cent of those sampled had never 

discussed long-term care choices with family or friends (McGee, et al., 2005). Table 

2.7 presents the level of preparation reported by Irish people for potential physical 

and mental health deterioration adapted from the Special Eurobarometer Report on 

attitudes to Long-Term Care (2007).  

 

Table 2.7: Long-term care preparations 

 Save money for care 

or take out insurance for care 

Speak to family 

about possible future needs 

Done so already 23 9 

Intend to 17 15 

Should do it 24 18 

No intention 25 34 

Don’t Know 11 19 

Source: Adapted from Special Eurobarometer Report, 2007 

 

Although the data presented in Table 2.7 is inclusive of all age groups from 15 years 

upwards, the high proportion of those with no intention of either financially 

preparing for older age (25 per cent), or discussing care options with family (34 per 

cent) is a cause for concern. As is evident, 23 per cent surveyed had saved money for 

                                                 
14

 NESF stands for the National Economic and Social Forum 
15

 HARP is the Healthy Ageing Research Programme, which interviewed 2,033 randomly selected 

adults aged 65 and over in the Republic and Northern Ireland.  
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care or purchased long-term care insurance with only 9 per cent discussing care and 

future needs with family.  

While preferences of people lie with living at home, there is little preparation by 

Irish people for their own care. Lack of long-term planning may be due to the 

historical reliance on the public health care system in Ireland for long-term care 

provision. Essentially, it may be reflective of a view that the State will always be 

able and willing to support care needs as people grow older and potentially become 

dependent (Mercer, 2002). Such a reliance on the State for care provision raises 

important concerns given the current fiscal and economic climate. The prevalence of 

health and social care needs coupled with an ageing population suggests an 

exponential increase in demand for health and social care services. It is, therefore, 

essential to understand the available models of long-term care provision in Ireland. 

These are explored in the next section. 

2.5 Current Models of Community Care in Ireland 

Long-term health and social care for older people in Ireland can be categorised into 

two broad categories of care: community based care and long-stay care. The latter is 

used here as an umbrella term for public and private long-stay nursing home 

facilities. It is this form of care that absorbs majority of long-term care funding 

resulting in a community care model that is uneven and fragmented in its distribution 

of services and supports. Broadly, mixed forms of residential care and care services 

exist in the form of assisted living facilities, sheltered housing. Services in a 

residential setting are generally provided to people with moderate to high levels of 

dependency covering a wide range of long-term care services, medical care and 

social care. There are approximately 25,000 long-stay care beds in Ireland with most 

long-stay residents in the maximum dependency category (39 per cent) (Department 

of Health and Children, 2007). Private and voluntary nursing homes provide the 

greatest number of long-stay beds making up approximately 65 per cent of total 

long-stay beds in Ireland (NHI, 2008).  
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Community based care describes public, private and voluntary care services 

provided in the home or from home
16

. It is predominantly served by formal and 

informal community based care services with the latter providing a significant bulk 

of care (Timonen & Doyle, 2008). The formal community services that do exist 

primarily focus on public health nursing and home help services, provided through 

public, private and voluntary organisations (Harvey, 2007). In addition, innovations 

such as telehealth and telecare, while at their infancy in Ireland compared to other 

countries in Europe like Sweden, are heralded as additional and critical inputs to 

social care provision (i2010, 2007). Given the focus of this research on community-

based care, the remainder of this chapter will describe current community-based care 

models in Ireland and the role of technology in community care.  

2.5.1 Community Based Care 

In Ireland, as with many countries in Europe, informal care has been the cornerstone 

in long term care provision for older people. This is partly because community care 

services remain fragmented and uneven, thereby placing the onus on families to 

provide most of the needed care. This is a direct result of the funding bias towards 

residential long-stay care in Ireland and the underlying perception of family as a 

substitute for state involvement in the provision of care. Nevertheless, changing 

demographics and increasing female participation in the labour force, however, 

indicate that reliance on informal care may no longer be a sustainable model of long-

term care (Timonen & McMenamin, 2002). While there is no evidence to suggest 

that families will stop care giving in the future, increasing numbers of older people 

and a reduction in numbers of potential carers will potentially necessitate a greater 

involvement of the State in the care of older people. As is highlighted in the most 

recent health strategy; Quality and Fairness: A Health System for You (Department 

of Health and Children, 2001), “The Health Strategy must take account of the 

changing role of the family and community and improve supports for community and 

family participation in voluntary and informal care.” Indeed, the development of 

community based care as the primary support structure for older people has been a 

core health and social policy goal for the last 40 years. Since the Care of Aged 

                                                 
16

 ‘At home’ refers to services provided within the home. ‘From home’ refers to services that a person 

may travel to from their home such as day care centres. 
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Report (1968), which first encouraged a shift away from institutional care to 

community based care recognizing the preferences of people to continue living at 

home, the call for further development of community based care is echoed across a 

number of health and social care policy reports. The 1988 Years Ahead report: A 

Policy for the Elderly highlighted the need for the development and practice of home 

based care for older people and recommended greater state involvement with 

coordination between the State, public, private and voluntary care providers and 

informal carers. Furthermore, the report recommended the development of a model 

that maintained older people in their homes where possible and practical, and 

provide high quality long-stay care, including rehabilitation, where required. The 

importance of the Years Ahead report was recognised in 1993, when it was adopted 

as official government policy.  

In 1997, the National Council on Ageing and Older People (NCAOP) evaluated the 

Years Ahead achievements against stated objectives and found a number of 

shortcomings. In particular, community services were deemed to be fragmented with 

little coordination among services, between health boards and local authorities, the 

public and private sectors and between community and residential care (O’Shea, 

2002). That criticism was further articulated in the 2005 NESF: Care for Older 

People report which suggested that much more needs to be done to make community 

care provision a reality in Ireland including addressing the issues surrounding the 

lack of legal structures in community care services. Overall though, the report 

highlights the problem is partly one of underfunding for community care and partly 

one of failure to make the best use of existing resources to support people living in 

their own homes. This is in keeping with the Interdepartmental Working Group 

report on Long Term Care (2006), which indicated a target of 4 per cent of older 

people in long-stay care was achievable only if sufficient community care supports 

are in place to meet demand and needs of older people. Moreover, this report 

furthered the discussion of a number of financial issues surrounding co-payments, 

equity release and regulation, taking into account previous recommendations from 
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the Study to Examine the Future Financing of Long Term Care prepared by Mercer 

Ltd. (2002)
17

.  

Current policy in Ireland continues with the objectives of supporting older people to 

continue living at home for as long as possible with sufficient supports to do so and 

these objectives are re-confirmed in Towards 2016, the ten-year framework for 

social partnership. In addition, the Department of Health and Children is currently 

working on a draft of the National Positive Ageing Strategy, which aims to “identify 

the provisions that must be made and the plans that much be implemented to ensure 

the best quality of life for older people in the Ireland of the future” (DoHC, 2011). 

The strategy is a multi-sectoral approach and provides a platform of coherence in 

identifying the public and social policy issues that affect older people across the life-

course.  

Overall, like many other countries in Europe, the Irish health and social care system 

are trying to reorganise the division of care responsibilities, in order to establish a 

sustainable balance among providers of care including; the family, the market, and 

the State (Bettio & Plantenga, 2004). As described previously, long-term care 

provision in Ireland is characterized by a ‘welfare mix’ involving family, public, 

voluntary (community) and private provision and financing (OECD, 2005). There is 

no doubt however, that families are the cornerstone of existing provision. Each of the 

key community based services including direct service provision, cash-for-care 

options, family care payments and informal care provision are presented next.  

 

2.5.2 Family Care 

Based on the 2006 Census, there are 160,917 informal carers in Ireland. This figure 

includes all those persons aged 15 years and over providing regular unpaid personal 

help to a friend or family member with a long-term illness, health problem or 

disability
18

. Estimates from elsewhere (O'Shea, 2000; Mercer, 2002) suggests that 

approximately 100,000 family carers, or two thirds of all carers in the country, are 

engaged in the provision of care to older people. 

                                                 
17

 These include: private savings including property; private insurance; public tax-based finance and 

social insurance financing options (Government of Ireland, 2002). 
18

 These include, although do not exclusively relate to, problems due to old age.  
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As is shown in Table 2.8 next, 58 per cent of unpaid carers provide between 1 to 14 

hours of care per week with 25 per cent providing 43 or more hours of care a week 

(CSO, 2006).
19

 While the majority of unpaid care is provided by people aged 

between 45 to 64 years of age, 11 per cent of unpaid carers are aged 65 and over. 

Majority of carers in Table 2.8 below are women (62 per cent) and this continues to 

be the case with recent data suggesting 64 per cent of informal carers in Ireland are 

female (CSO 2009).  

 

Table 2.8: Breakdown of unpaid carers by hours of care provision, gender and 

age group 

Hours per week Male 

Carers 

% of 

total 

Female 

Carers 

% of 

total 

Total 

Carers 

Aged 65 

and 

over 

Aged 15 

- 44 

Aged 

45-64 

1-14 hours  60 56.8 58 37 63.8 57.7 

15-28 hours 10.3 10.8 10.6 8.2 10.6 11.3 

29-42 hours 6.7 5.5 6 6.2 6.4 5.5 

43 hours or more 23.1 26.8 25.4 48.6 19.2 25.6 

Total number of 

carers 

60703 100214 160917 18152 69885 72880 

Total as % of carers 37.7 62.3 100 11.3 43.4 45.3 

Source: Census data, Central Statistics Office (2006) 

 

Such a demonstrated reliance on informal care provision suggest that shifting 

demographics and increasing female participation in the labour force warrant cause 

for concern for future public expenditure on long-term care provision for older 

people in Ireland. 

“…Ageing has led to an increased demand for care services, compounded by the 

growth of independent living among the older population. Increased labour force 

participation by women reduces the number of those who traditionally have been the 

main providers of care” (OECD Report, A Caring World 1998 in EU Equal 

Community Initiative Programme Report, 2008) 

 

One way to evaluate future demand for formal health and social care services is to 

calculate the projected supply of family caretaker potential. Since the majority of 

unpaid care is provided by women aged between 45 and 69, an estimate of caretaker 

                                                 
19

Receipt of Carer’s Allowance was not considered payment for care provided.  
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potential can be achieved by dividing the number of women aged 45 to 69 by the 

number of older people in the population who may require some level of care, 

namely those aged 70 and over
20

 (O’Shea, 1993). Table 2.9 presents caretaker 

potential for 2006 and projected caretaker potential up to 2036. In 2006, the 

caretaker ratio of women aged 45 to 69 to those aged over 70 was 1.7. Reflective of 

our young population, this figure is maintained up to 2011. 

 

Table 2.9: Caretaker potential, 2006 to 2036 

 Women aged 

45-69 / 

Population 

aged 70+ 

Women aged 45 

- 69 / 

Population 

aged 75+ 

2001 1.6 2.5 

2006 1.7 2.6 

2011 1.7 2.7 

2016 1.6 2.7 

2021 1.5 2.4 

2026 1.4 2.2 

2031 1.3 1.9 

2036 1.1 1.7 

Source: Data from CSO Population and Labour Force Projections (2004) 

based on M1F1 assumptions. 

However, after 2011, the ratio begins to decline steadily to 1.1 in 2036 reflecting 

changing demographics and our projected ageing population. There is a steeper 

decline in caretaker potential when over 75 population estimates are used. The ratio 

of women aged 45 to 69 to those aged 75 and over is 2.6 in 2006 but decreases to 1.7 

by 2036. The decline in caretaker potential suggests a reduction in availability of 

informal care and therefore, highlights a potential need for the greater involvement 

of the State in the care of older people in the future. In addition, the caretaker 

potential does not take into account female participation in the labour force nor the 

extension of the retirement age from 65 to 68 by 2028. A higher proportion of 

women entering the labour market, along with social factors such as changes in 

family composition, also suggest a future reduction in informal care. In Ireland, 

female participation in the labour force grew from 47 per cent in 2002 to 53 per cent 

in 2006 and the female participation rate is growing at a faster rate than male 

                                                 
20

 This is based on the evidence described earlier in this chapter which suggests care needs increase 

with age. 



48 

 

participation rates with the gap between male and female participation rates at its 

lowest ever in 2006 (CSO, 2006
a
). Not only are more women participating in the 

workforce, but the percentage of women aged 15 years and over describing their 

status as ‘looking after home/family’ declined from 55 per cent in 1982 to 22 per 

cent in 2006.  

Provision of informal care and participation in the labour force are, for the large 

majority, mutually exclusive options (O’Shea, 2003a). A low percentage of those 

providing informal care also participate in the workforce with only 32 per cent of 

informal carers also engaged in full time employment (CSO, 2009). Therefore, the 

population projections and increasing participation of women in the labour force 

would suggest a smaller pool of future available informal carers. What may be of 

greater concern is evidence of the current levels of stress and strain on informal 

carers (O’Shea, 2003
a
). Two-thirds of carers report that the provision of informal 

care has directly impacted their own lives and 27 per cent of carers scored 7 or more 

on the Caregiver Strain Index, highlighting the impact of care provision on informal 

carers (CSO, 2009). Informal carers are being asked to do too much with little or no 

support from the statutory sector and the enormous strain on informal carers directly 

impacts the willingness of families to care for older people now and in the future 

(O’Sullivan, 2008). 

There have been moves at a Government level towards providing support measure 

for family carers through social welfare policies, thereby integrating informal care 

into the more formal care system. The Carer’s Benefit, introduced in 2000, is a social 

insurance payment for those who leave employment to care for a person needing 

full-time care and is payable for a total of two years. Eligibility for the Carer’s 

Benefit requires meeting the social insurance contribution criteria since entering 

insurable employment as well as contribution requirements for the relevant tax year 

(normally of the year two years prior to claiming). For a carer aged below 66 years 

of age, the Carer’s Benefit maximum weekly rate is €205 per week. The other main 

source of State financial support for a carer is the Carer’s Allowance, which is a 

means tested payment targeted mainly at carers on low income who look after people 

in need of full time care (Government of Ireland, 2011). The Carer’s Allowance has 

employment restrictions for eligibility: a person may take up limited self-
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employment or may not be employed outside of the home for more than 15 hours per 

week. In the calculation of the Carer’s Allowance, the first €332.50 of weekly 

income is disregarded for a single person under the age of 66. In this case, depending 

on their income, a carer may receive the full rate Carer’s Allowance of €204 per 

week. Means-testing in Ireland is not individualised so if a carer is married, in a civil 

partnership or cohabiting, the combined income of the couple is taken into account, 

disregarding the first €665 of their weekly income before assessing their means 

(Department of Social Protection, 2011).  

In 2007, the Carer's Allowance scheme changed to allow those providing full-time 

care and attention to another person to keep their main social welfare payment and 

receive half-rate Carer’s Allowance. The aim of this was to provide recognition of 

care provision to a greater number of informal carers. Despite this, the numbers of 

carers receiving financial support is low relative to the total number of people 

providing care. For instance, in 2009, 7 per cent of carers were in receipt of the full 

Carers Allowance, 3 per cent received the half-rate Carer’s allowance and only 1 per 

cent received Carer’s benefit. When other financial supports are included
21

, the total 

percentage of carers receiving financial support for care provision is 13 per cent, 

leaving 87 per cent of carers without any financial assistance. 

 

2.5.3 Day Care and Respite Care 

Day care and respite care are an integral part of delivering a comprehensive 

community service for older people and their carers (Equality Authority, 2008). 

There was approximately 21,300 day care places provided across the Republic of 

Ireland in 2007, while respite beds account for 4.4 per cent of total long-stay beds 

(Department of Health and Children, 2008
a
). A respite care grant is available to help 

provide financial relief for those in need of respite services. Day care provision is 

more often than not provided by local community and voluntary groups and, where 

available, is an important support, even for one day a week. However, there are not 

enough places available given existing levels of need. Similarly, respite care 

provision is low and unevenly distributed across the country. Furthermore, despite 

                                                 
21

 Additional financial supports include respite care grant, domiciliary care allowance and other 

financial support.  
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the reliance of family care outlined previously, Mangan (2002) suggest that carers in 

Ireland have little or no legal right to respite care in Ireland. 

 

2.5.4 Public Health Nurses, Home Helps and Home Care Packages 

Formal community care services for older people in Ireland are largely concentrated 

on home care packages, public health nursing and home help provision, (Timonen, 

Doyle & O’Dwyer, 2010; O’Shea, 2007). Such services are financed through the 

general taxation system. Public health nursing provide front line support for 

dependent older people living at home, though it is acknowledged that provision 

relative to need is not satisfactory given the demands on the service (NESF, 2005)). 

Under section 61 of the Health Act 1970, the HSE are empowered, but not obliged, 

to provide home helps
22

 and as a result service provision is discretionary and subject 

to the vagaries of budget allocations (NESF, 2005). This lack of statutory basis has 

been highlighted as a barrier to the development of community care in Ireland and 

identified as a reason why some older people are unable to continue living at home 

(Timonen, Doyle, & O'Dwyer, 2010; NESF, 2005). However, generally all HSE 

boards either provide home help services directly or employ voluntary organisations 

to provide them, although there is wide variation in the number of hours of home 

helps provided by Local Health Offices (LHOs). It is estimated that 55,366 older 

people received approximately 12,631,602 home help hours by the end of 2008 

(Health Service Executive, 2009).  

There have been a number of recent reforms in community-based care for older 

people, primarily the expansion of private care markets and the introduction of 

designated home care supports in the form of the Home Care Support Scheme, 

commonly referred to as Home Care Packages (HCPs)
23

. Introduced in 2006, they 

target those on the margin of long-stay care and are designed to maintain an older 

person at home through individually tailored home supports and rehabilitation 

services above existing community care services (Health Service Executive, 2007). 

The NESF (2009) describes four main types of HCPs: 

                                                 
22

Home helps usually assist people with normal household tasks although they may also help with 

personal care. 
23

 Home care packages, where organised by the HSE may include nursing services, physiotherapy and 

occupational therapy, home helps and personal care attendants.  
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- Direct provision by the HSE 

- Services provided by agencies and paid for by the HSE 

- Services provided by community and voluntary sector and paid for by the 

HSE 

- Cash-for-care grants to allow older people to arrange and purchase their 

own care (while this introduced a cash-for-care programme in Ireland, 

this option is no longer available in many areas)  

 

Similar to other formal supports, HCPs are financed through general taxation and 

there is no legal basis for the Home Care Packages scheme (Timonen, Doyle and 

O’Dwyer 2010). Recent official data from the Department of Health and Children 

(2009) suggests that approximately 8,990 people benefit from home care packages at 

any one time, at a cost of €120 million per annum (PQ 15143-08). In particular, 

according to PA Consulting (2009), 77 per cent of recipients of Home Care Packages 

were over 75 years of age and 38 per cent were aged 85 years and over.  

The NESF (2009) documented a number of points concerning inconsistencies and 

inequities in the provision of HCPs. In particular, it noted the following: different 

amounts of funding are available for HCPS in different LHOs across the country; 

there is wide variation in eligibility criteria across LHOs and in how HCPs are 

delivered; there is lack of systematically collected data to review the quality of 

outcomes of HCPs and finally, there is a lack of funding for all those who need 

HCPs. Nevertheless, the NESF (2009) acknowledged the benefits of Home Care 

Packages in supporting older people to continue living at home. In particular, it was 

noted that HCPs have helped change health care providers attitudes to long-term care 

from a residential care inevitability approach to viewing community care as a viable 

option. However, notwithstanding such innovation, community care service 

provision remains a supply-side driven model, partly due to the absence of a legal 

basis for many services, with provision more suited to the needs of the provider as 

opposed to the needs of the older person. 
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Table 2.10: Percentage of the population in receipt of different social care 

services 

 50-59 60-69 70-79 80+ Total Satisfied 

PHN 0.9 1.3 2.2 3.2 1.5 93 

Social Work 0.3 0.1 0.4 0 0.3 89 

Psychological / 

counselling 

1.4 0.5 0.6 0.1 0.8 94 

Home help 0.5 1.3 6.2 19.2 3.5 94 

Personal care attendant 0.1 0.2 0.9 3.3 0.6 95 

Meals on Wheels 0.1 0.3 2.4 3.3 0.9 94 

Day care centres 0.3 0.6 1.6 6.8 1.2 97 

Respite services 0.2 0.3 0.8 1.1 0.5 90 

Occupational therapy 2.2 3.7 11.8 24.9 6.6 90 

 Source: TILDA (2011) 

 

To conclude this section on current models of community care, Table 2.10 above 

presents an overview of the percentages of older people living in the community in 

receipt of a range of different social care services in the community (TILDA, 2011). 

Overall, the percentages in receipt of different services are extremely small across all 

services but percentages in receipt generally increase with age. Focusing on some 

key services, the percentages in receipt of home help, occupational therapy and day 

care centres have the most dramatic increase across age groups. Notably, personal 

care attendants, respite services and Public Health Nurses remain consistently low in 

their coverage across all age groups.  

2.6 Technology in Community Care Provision 

Like many other countries in Europe, the Irish health and social care system are 

looking at the potential of information and communication technology (ICT) to serve 

as an additional support structure for independent living and community care (Bettio 

and Plantenga, 2004). Aside from the socio-economic implications of an aging 

population as a motivating factor, the recent uptake of ICT based products, e.g. 

Internet and broadband, are also significant in establishing ICT in care (Magnusson 

et al. 2004). Simultaneously, there have been some notable policy moves 

surrounding ICT and active ageing at a European level. For instance, both the 

European Commission (2007) and the ICT User Needs Report for Europe (Comyn et 

al. 2006) highlight how specifically designed ICT-based assistive technologies can 
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be of great benefit to older people who are increasingly at risk of having functional 

difficulties in areas such as mobility, vision, hearing and some aspects of cognitive 

performance. Particularly, ICT can help assist with activities of daily living, on-

going monitoring of health data and improve social connection thereby reducing 

loneliness and isolation. The recognition of the potential of ICT to support 

independent living and community care is reflected in an investment commitment of 

€1 billion over the last five years to develop the ICT care market in Europe 

(European Commission, 2007
a
). On-going developments in ICT for health and social 

care have led to significant further commitments with the extension of i2010 strategy 

into the Digital Agenda, which sets out Europe’s strategy for a digital economy by 

2020.  

In some European countries, such as Sweden, the adoption of ICT based 

interventions is extensive. However, the sector in Ireland remains largely 

underdeveloped. Exploration of the extent of ICT in community care requires 

differentiation of various ICT markets. Following Kubistschke et al (2008), there are 

three distinguishable ICT markets: telehealth, telecare and smart homes 

technologies. Telehealth refers to the application of ICT for medical practice 

whereas telecare applies to community social alarm services, home health 

monitoring and rehabilitation technologies. Finally, a smart home describes an 

electronic monitoring system incorporated into the home. Focusing on home 

telehealth first, Ireland can be classified as having little or no level of market 

maturity, with such services for older people generally unavailable across Ireland 

(Kubitschke et al. 2008). The main telehealth/telemedicine has been developed 

within hospitals and amongst medical staff. As a result, the uptake of such services is 

in a community setting is minimal and in addition, there is no national policy 

focusing on home telehealth in Ireland (Cullen et al., 2009). Telecare, on the other 

hand, is pretty well established in Ireland and is largely private based provision of 

social alarm services (Kubitschke et al., 2008). Social alarms primarily assist with 

the support and care of older people with a history or fear of falling. Installation 

charges of social alarms typically cost €300 with an annual maintenance charge of 

between €66 and €90 per annum (Cullen et al., 2009). Those requiring a social alarm 

can either apply for social alarm installation directly themselves or through their 

local voluntary and community organisations. There is also a publicly funded grant 
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available to assist with the installation costs although the annual maintenance fees 

remain the responsibility of the person themselves. (Kubitschke et al., 2008). Social 

alarms provided in private homes, as opposed to those provided in specific support 

housing, are not linked into the mainstream care services and where necessary, 

emergency services are alerted by the call centre of the social alarm provider. 

According to the ICT & Ageing report on ICT in Europe (2010), the uptake of social 

pendant alarms in Ireland is approximately 13-15 per cent of those aged 65 or over. 

In addition, there have been a number of examples of pilot trials conducted of more 

advanced telecare services, which include: 

- The Alzheimer Society of Ireland and Emergence Response are 

collaborating to provide a range of home telecare supports, including fall 

detectors, flood detectors and temperature sensors, to people with 

dementia and their carers in South Dublin. The trial is expected to cover 

100 installations to help understand the role of technology in supporting 

people with dementia to continue living in their own homes. 

- The ‘Safe at Home’ project was conducted in 2006 – 2007 and built on 

existing social alarm services to provide telecare supports to 25 homes in 

Drogheda, Co. Louth. 

- Caring for Carers, the carers non-governmental organisation, employed 

webcams to link day care centres with the central hub in Ennis, Co. Clare 

and thereby, provided access to older people and their carers to additional 

services.  

Despite such trials, the take-up of more advanced telecare remains limited. Moving 

to higher-level telecare / telehealth services (such as smart homes), there have only 

been a small number of pilot schemes in recent years and as a consequence, there has 

been little uptake of these more advanced technologies. Some examples of advanced 

smart home technologies include those developed by the Technology Research for 

Independent Living (TRIL), for example: falls sensors that monitoring walking and 

gait and detect increases in the likelihood of falling; interactive technologies to 

assess cognitive function and digital interactive technologies to facilitate easier 

online social interaction for older people. The TRIL centre has so far deployed 
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technologies to over 200 homes of older people in Ireland although is still considered 

in trial stages. Another smart home trial is the Nestling Project in Dundalk, Co. 

Louth which involves assessing a ‘sensor/sensing technology environment’ utilising 

multiple technologies within the home for early detection, diagnosis and intervention 

in older people care. Despite such progress of more advanced technologies, 

utilisation and deployment is limited and both telehealth and telecare provision are 

not currently linked to the mainstream health and social care services in Ireland.  

Low-levels of ICT application in health and social care are not unique to Ireland.  

Despite a number of high-profile EU policies and research programs (Ageing Well in 

the Information Society – European Commission 2007
b
; Ambient Assisted Living 

research program) specific to community-care settings and independent living, actual 

application in real and practical terms appears to be more limited (Walsh and Callan, 

2011).  In particular, many comment on lack of usage
24

 of ICT by older people as a 

barrier to uptake of ICT in care (Comyn et al. 2006). Research consistently shows 

that many older people use some sort of new ICTs but on average, the number of 

users is lower than in the younger age groups (Comyn et al. 2006). Irish data 

suggests that about 33 per cent of those between 50 and 64 years of age use 

computers and the internet on a regular basis (CSO, 2006). While usage rates are 

lower among those aged 65 and over in comparison to younger age groups, usage 

rates among this group is growing (Cullen et al, 2009).  

There are number of additional significant barriers that may hinder the uptake of ICT 

technologies in care which are worth noting. Of particular importance is that ICT 

services may be viewed as a threat to human contact, privacy or personal control 

(Comyn et al. 2006).  Particularly, there are a number of ethical issues associated 

with monitoring health data through ICT initiatives. Borges (2010) argues that 

technological progress implies an inevitability of ICT impacting older people’s lives 

but also stresses there is a delicate balance between promoting independent living 

through ICT means and an invasion of privacy. In conjunction with this, an 

additional barrier prevails in a mistrust of ICT devices. Health professional’s 

                                                 
24

 The term ‘usage’ here refers to familiarity and generally, everyday interaction with technology. 
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mistrust
25

 of ICT products or services means a number of health professionals may 

fail to support carers and older people in their willingness to try a new ICT item. 

This is coupled with a health and social care sector that has been relatively slow in 

the utilisation of ICT tools (estimated 9 years behind private sector industries) 

making it one of the least connected sectors (Comyn et al., 2006). Finally, there is a 

tendency to mismatch needs to technology devices resulting in a divide between 

“high-technology to appropriate technology”. This can lead to lack of acceptance, 

lack of usability or even lack of usefulness hindering adoption of ICT by older 

people.  

Market barriers, as discussed above, are critical to hindering deployment of ICT in 

health and social care. Furthermore, an important consideration for supporting ICT 

within the community care framework is the effective utilisation of cost-benefit and 

cost-effectiveness evaluations to show not only how ICT works but also where and 

in what context it will work (Stroetmann et al., 2010). There is a wealth of existing 

evaluation data of ICT in older people care although they should be interpreted with 

caution due to the quality and size of many of the evaluations conducted. For 

example, one review identified 68 randomised controlled trials and 30 observational 

studies of telecare by older people, majority of which were conducted in the U.S.The 

review concludes that vital sign monitoring and telephone follow-up by nurses 

appears to be the most effective treatments. However, very little information was 

available to assess the costs of these interventions. Another systematic review 

assessed 106 studies to understand the extent to which telemedicine could substitute 

for face-to-face diagnosis and the evidence of an effect was mixed. However, the 

authors highlight the need for a better designed study to demonstrate how best to use 

telecare services. In conclusion, while there may be a wealth of evaluation data to 

draw on, the quality of such studies remains questionable given the lack of rigour 

behind either the cost and/or benefit analysis undertaken. Indeed, Stroetmann et al., 

(2010) also highlights that the quality of the evidence base for ICT in care, 

particularly telehealth, remains limited. Stroetmann et al., (2010) further suggest that 

not only is there a need to strengthen the economic base in terms of rigorous 
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 Mistrust of health professional’s generally refers to a level of wariness, particularly in terms of the 

potential replacement element of ICT for human contact (Comyn et al, 2006). 
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evaluation analysis from the early outset of a trial but also the need to ensure a broad 

public sector approach is taken in the economic analysis of ICT in care in the future.   

Also of considerable importance is the preference, perception and value potential 

users (the current population) place on the role of ICT in care, something which may 

often be overlooked in small scale evaluations. Contextualising how people, both 

current and future users, view and value ICT in care moves to understanding the 

demand side of the ICT care model. There have been a number of studies that 

address preferences and perceptions of ICT in care. However, the majority of these 

studies tend to focus on specific technologies (Melander-Wikman et al., 2008; 

Williams et al., 2010; King and Workman, 2006). Others adapt a usability analysis 

(McCreadie and Tinker 2005; Magnusson et al. 2004; Eisma et al., 2004; Demiris et 

al., 2008) or derive perceptions of assistive devices within the home setting (Tinker 

et al., 2004).  There is, therefore, a need for research establishing preferences for ICT 

within the wider community care context. Scheidt (2003) supports this, stating that 

technology needs to be considers among factors such as place and socio-economic 

patterns. In fact, little is known about how potential users (the current population) 

value and place ICT among the community and social care options within the long-

term care model. With changing social structures and trends, preferences for ICT in 

care may shift with demographics and wider preferences for care rest on expectations 

of the role of the State in care provision (Mercer, 2002). As such, the multi-faceted 

dimensions of preferences for community care and the value of ICT based care 

within that system warrants investigation across current generations in an Irish 

context. From a decision making perspective, information about people’s preferences 

for community care options, including ICT based options, may be helpful in 

informing policy-making, something which is often overlooked in countries reliant 

on traditional funding approaches. The usefulness and barriers to uptake of 

technology in health care, as outlined above, are numerous but critically, the 

sustainability and development of ICT in community care depends on financial 

supports structures to develop such models of care.  

2.7 Financing Long-Term Care 

The development and sustainability of community care in terms of preferences, 

needs and models of care provision outlined above are fundamentally reliant on the 
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underlying financing structure. Primarily financed through general taxation topped 

up with private out-of-pocket payments, annual budgets are allocated towards home 

care and community care by the Department of Health and Children to the Local 

Health Offices (LHOs).  The LHOs are then, in principal, free to allocate their 

budgets towards direct service provision or purchase services from other service 

providers (Timonen et al., 2010). However, long-term care in Ireland has 

traditionally remained underfunded with approximately 0.62 per cent of GDP spent 

on long-term care for older people in 2005 with long-stay care absorbing majority of 

this funding. More recent estimates from 2009 indicate that public expenditure on 

long-stay residential care continues to exceed spending on home care (Huber et al., 

2009). Furthermore, estimates suggest that Ireland will need to spend an additional 

€500 million to bring long-term care expenditure up to the OECD average (NESF, 

2005).  

To understand the current costs and predicted costs of long-term care in Ireland, the 

Mercer report in 2002 provided some baseline predictions for the cost of long-term 

care in Ireland up to 2051, which are presented in Table 2.11 below.  

 

Table 2.11: Estimated future cost of current State provision €million  

– constant price terms 

 Residential Home Care  Overall 

  Home Help Carer's  

Allowance 

Domiciliary 

Care  

Allowance 

Total 

Home 

Care 

 

       

2001 277 86 129 21 235 513 

2011 421 131 198 29 358 779 

2021 663 193 291 37 521 1184 

2031 1148 278 417 47 742 1889 

2041 1926 395 593 58 1046 2971 

2051 2832 508 763 71 1341 4173 

 Source: Mercer Report (2002) 

It is clear from Table 2.11 that the estimated future cost of State provision, not 

surprisingly, will increase over the coming decades and that the cost of residential 

care will remain the dominate component of financing long-term care. Such a heavy 

predicted bias towards residential care highlights the direction of financial resources 
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away from community based care and the potential prevalence of an under-resourced 

community care sector to support the demands of an ageing population who prefer to 

continue living at home.  

Despite policies which continuously emphasise the importance of long-term care in 

the community, it is starkly evident that funding towards residential and long-stay 

dominates long-term care financing with the consequences evident in the current 

fragmented social care services. Most recently, the Irish government implemented a 

new funding model for long-stay care in Ireland, which recalibrates current financial 

arrangements for long-stay care in the country (DoHC, 2009). The aim of the 

scheme, entitled The Nursing Home Support Scheme, A Fair Deal which began in 

October 2009, was to make long-stay care financing more efficient, equitable, 

transparent and biased towards care towards the community. The scheme introduced 

cost-sharing arrangements for residential care in which the older person will 

continue pay an out-of-pocket contribution, which is less than their current pension, 

with a possible deferred joint contribution of 5 per cent of housing assets per each 

year of care. The latter is capped at three years of care and 15 per cent of the value of 

housing assets for a couple (DoHC, 2008
b
). The scheme comes into line with the 

Interdepartmental Working Group report on Long Term Care targets of 4 per cent of 

older people in long-stay care in the medium term and the latter additionally stresses 

the achievement of such targets relies heavily of the development of sufficient 

community care supports. 

Not surprisingly, the proposal and subsequent legislation has been controversial 

given the changes to cost-sharing relationships and the inclusion of a retrospective 

deductible payment in the form of housing assets. That said, the key question is 

whether the new scheme will deliver more resources for community care. Some 

commentators have argued that a social insurance system would be more likely to 

generate the reforms necessary for strengthening a community-based system of care 

(O’Shea, 2007). 

2.8 Summary 

An ageing population has a number of implications for future demands on health and 

social care services and subsequent demands on the Exchequer. While life 

expectancy continues to improve and there is some international evidence of 
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declining disability rates, physical, cognitive and social aliments can still be an issue 

for older people in Ireland. Preferences of older people are to continue living at 

home, yet current State community care provision is weak and fragmented and 

places huge care pressures on older people and their families. While informal care 

has been the backbone of long-term care provision in Ireland, changing 

demographics and increasing female participation in the labour force suggest that 

this model may no longer be sustainable. The stress and strain of providing informal 

care along with decreasing numbers of available carers also enforce the need for 

further public investment in community care. However, despite numerous policy 

targets highlighting the need for development of community care, majority of long-

term care expenditure has been absorbed by long-stay care leaving community care 

services uncoordinated and insufficient to meet community care needs. In addition, 

developments at both a European level and within Ireland are towards ICT within the 

health and social care system as a potential support structure. Two keys questions 

therefore arise: how to generate additional funding to develop community-based 

supports given that demands on the system are likely to increase in the future, and 

how best to allocate such funding effectively given the opportunity costs generated 

by other health and social care services forgone. These critical questions form the 

basis for this research in exploring the economic value placed on community care by 

the general population in Ireland and where preferences lie for different models of 

community care provision including innovative ICT technology based measures. The 

examination of preferences for ICT within the broader community care models of 

care provision allows for the consideration of ICT among other factors such as 

demographics, place and socio-economic patterns. The technology programmes 

disaggregated by physical, cognitive and social care needs helps capture marginal 

differences and nuances in preferences for technology in supporting different care 

needs. Chapter 4 describes in detail the survey instrument design whereas the 

theoretical foundations of the work, which lie in welfare economics, and the non-

market valuation methods of eliciting such values are discussed next. 
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3. Valuation of Non-Market Goods: Choices, Application 
and Tests 

 

“Political economy has to take as the measure of utility of an object the 

maximum sacrifice which each consumer would be willing to make in order 

to acquire the object....the only real utility is that which people are willing to 

pay for.” Jules Dupuit (1844) 

 

3.1 Introduction 

This chapter presents the economic rationale for the valuation of community care 

programmes for older people in Ireland and the various non-market valuation 

techniques available to do so. Non-market valuation techniques were employed in 

this research principally because the provision of community care for older people 

provides a substantial economic benefit even if formal markets for their provision do 

not exist. In the case where formal markets do exist (e.g. private home care services), 

conventional markets may not capture the full extent of the value of their provision
26

 

as people may value them above and beyond their market-clearing price. For 

instance, many individuals do not pay directly for community care usage but may 

experience a benefit from their existence meaning the quantification of these benefits 

necessitates alternative methods to the traditional concept of a market price. A 

fundamental element of non-market valuation is therefore, the concept of economic 

value. Defining and evaluating economic value raises two issues. First, how to 

conceptualise the value associated with a good or service in a theoretical framework 

for analysis and second, how best to measure these values empirically. Each of these 

is addressed in this chapter.  

The first section of this chapter describes community care as an economic good. This 

chapter then continues with an examination of the total economic value of 

community care programmes and the theoretical foundation of preferences. Given 

the nature of community care as an economic good, the range of non-market 

                                                 
26

 As noted in Chapter 2, some people may pay a nominal charge for home helps from the HSE 

depending on the LHO. Alternatively, some people may privately pay for home care assistance. 

However, most people may not actually pay directly for publically provided community care. 

Similarly, the concept of value presented here considers those who receive a benefit outside of direct 

usage value.  
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valuation techniques available to assess public values of community care are 

presented next detailing both revealed preference methods and stated preference 

methods. Corresponding literature of each methodology and its application to 

community care are included. In this thesis, preferences for different community care 

programmes were examined with the contingent valuation methodology, which was 

employed for a number of reasons justified throughout this chapter. Chapter 3 is 

completed with a description of the theoretical foundations of this research and the 

various econometric models employed for assessment of WTP for community care 

by the general Irish population.  

3.2 Community Care as an Economic Good 

 

 “The economic theory of value is based on the ability of things to satisfy human 

needs and wants or to increase the well-being or utility of individuals. The economic 

value of something is a measure of its contribution to human well-being” (Freeman 

in Bateman et al, 2003). Therefore, the economic value of community care lies in the 

contribution that the variety of community care facilities and services make to 

human well-being (Bateman et al, 2002). Similarly, decisions about the provision of 

community care and allocation of resources must be reached, which requires 

valuation of resource costs and their benefit (Donaldson, Mason and Shackley, 

2006). As such, generation of estimates of value associated with community care 

also offers an important source of information for decision making (Freeman, 2003). 

The difficulty associated with measuring the value of health and social care 

programmes is the capturing of total economic value inclusive of the non-use values 

associated with these goods (see Figure 1 below). Therefore, in order to capture a 

meaningful measurement of community care, a specific set of alternative techniques 

of valuation are warranted. These forms of valuation are broadly referred to as non-

market valuation techniques. The various evaluation methods available and the 

concept of economic value are discussed in more detail next.  

3.3 Total Economic Value 

 

Total economic value associated with community care comprises of a number of 

different sources. Referring to Figure 1 below, both use values and non-use values 

combine to complete total economic value associated with community care 
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provision. Furthermore, the sources of use values associated with community care 

then comprises of actual use value and/or its option value. Use value refers to the 

actual use of community care itself or its possible use. Option value refers to the 

value placed on community care to preserve the option of using it in the future. 

Sources of non-use value include existence value which considers the value 

associated with community care being available even if there is no intended personal 

use. Altruistic non-use value refers to the value placed on community care being 

available to others in the current generation and bequest value is similar but 

references the value associated with the availability of community care for future 

generations. 

 

Figure 3.1: Total Economic Value 

 

 

 

     

 

 

 

 

 

Source: Mansfield and Pattanayak (2002) in Bateman et al., (2002) 

 

 

The modern definition of economic value has evolved since 1844 from the work of 

Dupuit (1844) and subsequently, Marshall (1879, 1890). Beginning with the 

definition offered by Dupuit (1844), economic value is described as the “maximum 

sacrifice expressed in money which each consumer would be willing to make in 

order to acquire an object” provides “the measure of the object’s utility”. Marshall, 

thirty years later, defined the economic measure of satisfaction as “that which a 

person would be willing to pay for any satisfaction rather than go without it”. 

Marshall formally derived the demand function as a mathematical implication of 

‘utility maximisation’ and which was subsequently open to criticism due to the 

assumption of constant marginal utility of income in calculating aggregate consumer 
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surplus amounts. Further developments drawing economic value into measurable 

concepts were by Hicks (1939) who showed that Marshall’s analysis could be 

expressed in terms of ordinal utility using indifference map analysis. However, the 

issue prevailed of immeasurable indifference curves. However, this changed with the 

development of duality theory and in particular, work by Hurwicz and Uzawa 

(1971), which presented “a theoretically rigorous yet practical numerical procedure 

for identifying the specific utility function underlying any given system of demand 

equations that satisfies the formal requirements of modern ordinal utility theory” 

(Hanemann, 2006: 65). 

 

Further work in the area of economic value worth noting was by Henderson (1941), 

who suggested a new welfare measure from willingness to pay, based on the concept 

of willingness to accept (WTA). Demonstrated differences between measurements of 

WTP and WTA for a price change were shown to differ due to income effects (Hicks 

1942, 1943). Later, Maler’s work (1971, 1974) is of significance for justifying the 

application of WTP and WTA to valuing non-market goods. As a consequence, it is 

nowadays generally accepted that the economic value of a non-market good can be 

measured by how much an individual is prepared to trade for it in monetary terms. 

Furthermore, values associated with non-markets goods are derived from these 

monetary exchanges for changes in the quantity or quality of the non-market good 

itself. According to Haab and McConnell (2003) “The process is then complete 

when the net income changes are expanded to the relevant population”.  

 

It must be noted that there are some criticisms of basing economic evaluation on 

people’s preferences and behaviour. One of the well-known problems is it assumes 

the existence of a well-behaved individual utility function and there has been 

evidence to question the stability and rationality of preferences in stated preferences 

studies (Cookson, 2003). Similarly, individuals may have poor information about 

how the programme/policy change being evaluated affects their well-being. In 

addition, there are concerns regarding the nature of preferences. In particular, some 

argue that people are motivated solely by self-interest and therefore the values they 

place on their preferences only account for self-interest (Mansfield and Pattanayak, 

2002). When asking people to value public goods and judge preferences over goods 

that benefit society as a whole, people may also have separate sets of preferences for 
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either their social choices or private choices. This ‘consumer’ versus ‘citizen’ 

preferences has been raised by Sen (1995). However, with a stated preference 

valuation method, motivations behind preference statements can be teased out in the 

survey design through follow up questions. Nevertheless, each of the non-market 

valuation methods may be open to their own specific criticisms.  

3.4 Methods of Non-Market Valuation 

 

Economic valuation can be viewed as a set of analytical tools available to measure 

the net contribution that a public good or public policy makes to the economic well-

being of members of society (Freeman, 2003). Understanding the extent to which 

non-use values associated with an economic good are important is essential in 

determining which non-market valuation method is appropriate. As mentioned 

previously, the classification of non-market valuation is typically split into two 

primary categories: Stated Preference (SP) methods and Revealed Preference (RP) 

methods. According to Freeman (2003), “as a practical matter, it may be best to 

define use value as the value that can be estimated using revealed preference 

methods based on observed market behaviours and non-use value as the value that is 

not revealed through market behaviour.”  

 

Referring to each broad method specifically, stated preference directly asks 

respondents (be it consumers of the good itself or the wider population) to value, 

through WTP / WTA measures, changes in quantity or prices of goods described in a 

hypothetical market. WTP can be interpreted as a measure of the ‘strength of 

preference’ for a health care good or service (Donaldson et al, 1997). Revealed 

preference, on the other hand, is based on data drawn from observations of behaviour 

in real markets which may then be used to draw inferences about the value of a 

related non-market good. According to Elliot and Payne (2005), revealed preferences 

may have been considered the “gold standard” for valuation of interventions in 

healthcare. For instance, it may be possible to value preferences for a healthcare 

intervention through the number of units of a healthcare intervention or service 

consumed. However, the existence of such data may be difficult to obtain. 

Furthermore, revealed preferences do not permit the valuation of potential healthcare 

interventions, which may be of interest to policy makers.  
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One of the key differences between stated and revealed methods, therefore, is in the 

types of data used to estimate economic values. The latter generally draws inferences 

from actual market behaviour whereas the former relies on specifically designed 

survey based data. The methods also differ in their conceptualisation of value. For 

instance, stated preference methods provide estimates of Hicksian surpluses whereas 

revealed preferences provide estimates of Marshalian surplus (Freeman, 2003). As 

expressed by Boyle (2003), the exception is when utility-theoretic models are used to 

derive exact estimates of welfare generating value (Hicksian values). However, 

Boyle (2003) states that estimations of non-use values have not been developed 

under revealed preference techniques and therefore, remain principally the domain of 

stated preference techniques. Consequently, the employment of stated preference 

techniques may even be justified in this study primarily for the interest in capturing 

non-use values associated with community care. Referring to Figure 1 earlier, only a 

small portion of the population may value community care for its actual use value 

but many individuals who may never utilise community care services directly may 

still receive some benefits from knowing that community care support structures 

exist (Olsen & Donaldson, 1998). In these cases, many individuals may be willing to 

pay for the continued provision and/or development of community care supports. As 

the primary focus of this research is the employment of stated preference techniques, 

both techniques within the stated preference methodology are outlined in detail 

following a brief discussion of revealed preference methods.  

3.5 Revealed Preference Techniques 

There are four primary revealed preference approaches available to measure the 

economic benefit that an individual receives from an economic good (Boyle, 2003). 

These include: the Travel Cost Method (TCM) (including Count Data Model (CDM) 

and the Random Utility Model (RUM) approach); the Hedonic Price Method; 

Defensive behaviour and Damage costs. The principle behind revealed preferences is 

that the demand curve for a good is derived from observed behaviour within the 

market for a related good. The advantage of the methodology is that it is based on 

real market behaviour and statistical inferences can be drawn from the actual choices 

people make (Freeman, 2003). 
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Focusing on each individual method, the TCM is typically employed in 

environmental economics to value recreational sites and changes in scenic or quality 

aspects of these sites. Travel cost is based on the foundation of weak 

complementarity (Maler, 1974). Applications of the TCM in health and social care 

include estimates of value associated with travelling to and from medical treatment 

centres. Hedonic models are generally used to draw inferences about values placed 

on environmental amenities through the assessment of housing prices. For example, 

hedonic models examine the premium that a person is willing to pay to purchase a 

property either closer to an environmental amenity or further away from a 

disamenity. Defensive behaviour models focus on the expenditures a person incurs to 

reduce exposure to disamenities. Damage cost methods examine the resource costs 

caused by environmental damage and are typically applied in health economics 

where the damage cost is known as the cost of illness. For a full treatment of 

revealed preference methods refer to Champ, Boyle and Brown (2003).  

Overall, within the health sphere, there are relatively few opportunities to employ 

revealed preference methods to generate valuations from observed behaviours 

(OECD, 2006). As noted previously, revealed preference techniques are unable to 

fully capture non-use values associated with community care. In addition, the 

complementary relationship between a market good and the non-market good that is 

required for revealed preference methods does not exist for community care and 

technology based methods. Therefore, stated preference methods provide the 

opportunity to measure the economic value of community care.  

3.6 Stated Preference Techniques 

Stated preference techniques rely on carefully worded survey based methods to ask 

respondents their values directly (Brown, 2003). In principle, this type of 

information facilitates resource allocation choices through understanding which 

interventions maximise the value of benefits to a population (Donaldson et al., 

1998). Stated preference evaluations are considered to have advantages over other 

evaluation techniques by their ability to incorporate both opportunity cost and 

strength of preferences (Shackley and Ryan, 1995; Donaldson et al., 1997; Olsen & 

Smith, 2001). Furthermore, both Johannesson and Jonsson (1991) and Gafni 

(1997;2006) have commented on the advantages of WTP over other more commonly 
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employed health benefit measures such as Quality Adjusted Life Years (QALYs), 

which may not capture all non-health related aspects of the intervention process 

(Donaldson et al, 1997). WTP also offers advantages over other methods such as 

explicit ranking, which only provides an indication of preferences but not strength of 

preferences.  

There are two major classifications of elicitation techniques within the Stated 

preference methodology that could potentially be used to examine preferences of the 

general population for community care programmes. The first method, Discrete 

Choice Methods (DCM), involves the respondent choosing the preferred option from 

a sequence of scenarios in which key features that describe the good, otherwise 

known as attribute levels, are varied across scenarios. The second method, the 

Contingent Valuation Method, may be used to measure the value of a change from 

the status quo to some other state of either a single good or alternatively, several 

closely related goods that alter in their value of a single attribute.  

3.6.1. Discrete Choice Experiments 

Discrete choice experiments have been used by psychologists since the 1960s (for 

example, Anderson, 1962; Luce and Turkey, 1964) and in marketing since the early 

1970s (for example, Green and Roa, 1971; Green et al., 1972), although is more 

commonly referred to as conjoint analysis in marketing. Discrete choice experiments 

have gained prominence in economics, particularly transport economics, 

environmental economics and health economics, following its initial adaptation in 

the early 1980s by Louviere et al. (1981), Louviere and Hensher (1983), Louviere 

(1983) and Louviere and Woodworth (1983). With theoretical foundations in random 

utility theory (Ben-Akiva and Lerman, 1985; McFadden, 1974), preference 

responses are obtained using a survey based approach about similar goods, if not the 

same overall good, that differ in their levels of attributes. Individuals make their 

choice of their preferred scenario 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. Implicit in most discrete choices scenarios is a monetary 

attribute that subsequently allows the identification of monetary values of the other 

attributes. When a monetary attribute is not included, this reduces a discrete choice 

experiment to a preference ordering ranking exercise. In line with this, there are 
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three similar choice and ranking exercises to the discrete choice experiment 

methodology namely: contingent ranking; contingent rating and paired comparison 

techniques (Hanley et al, 2001). In a contingent ranking exercise, respondents rank 

all scenarios and program options. In a contingent rating exercise, respondents rate 

each of the scenarios on a rating scale. Finally, in a paired comparison study, a 

respondent ranks their preferred choice of a set of two scenarios and then indicates 

their strength of preference for their preferred choice through a follow up WTP 

question (Hanley et al, 2001).  

There are some noted advantages of DCMs. In particular, the information gained per 

attribute level is useful for the decomposition of elasticities and strength of 

preferences per attribute level. Similarly, the information gained per respondent is 

significantly greater than contingent valuation methods due to the number of 

scenarios of varying attribute levels that are presented to each respondent (Carlsson, 

Fryblom & Liljenstolpe, 2003). Hanley et al., (1998) points out that the relative 

benefits of DCM to the CV method is that each respondent has the opportunity to 

select options and attributes which conform to their preference choices. Discrete 

choice models also are sensitive to scope as every respondent is offered a status quo 

option along with a varied attribute choice of two other scenarios. Contingent 

valuation, on the other hand, has noted difficulties in the responsiveness of welfare 

estimates to scope effects (Carson, 1997).  

Although DCM is gaining prominence in health economics, there are some noted 

criticisms associated with the methodology. The hypothetical nature of the scenarios 

posed to respondents and the differences in welfare estimates from actual behaviour 

remains a problem (Hynes et al., 2011). Similarly, the repeated choice nature of 

DCM may lead to respondent fatigue and learning effects throughout the survey 

process influencing respondent choice that may lead to preference anomalies (Swait 

and Adamowicz, 2001). Nevertheless, the application of DCMs in health care 

valuation has increased over the last decade. Farrar, Ryan, Ross and Ludbrook 

(2000) conducted one of the first attempts to use DCM within the area of priority 

setting in health care to evaluate clinical service developments. Additional examples 

include an evaluation of the introduction of lung health programmes in Nepal 

(Baltussen, 2005) while Longo et al, (2006) employed DCM to estimate patient 
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preferences for primary care consultations. Focusing on long-term care, applications 

of DCM techniques include Brau et al’s (2008) assessment of preferences for long-

term care insurance and Nieboer et al’s (2010) examination of preferences for long-

term care programmes in Holland. The latter found the greatest values placed on 

attributes within the long-term care scenarios were associated with transportation 

services and the same person delivering care. This study, however, did not examine 

preferences for ICT based methods in long-term care. For a complete literature 

review of the discrete choice methods and its implementation in health care, see 

Ryan, Gerard and Amaya-Amaya (2008) and Ryan and Gerard (2003). 

Discrete choice techniques applied specifically to community care could gain 

information about preferences by analysing responses to hypothetical community 

care programmes. In this case, the discrete choice survey could be set up as a 

hypothetical community care scenario where the respondent makes expressions of 

preferences (and thereby trade-offs) over different scenarios which vary attribute 

levels of the community care programmes. Additionally, the implementation of a 

new community care policy could be evaluated by examining the attribute changes 

associated with the new policy measures. An example of this could include 

establishing a hypothetical community care programme based on the introduction of 

home care packages and allowing the attribute levels of public health nurse time, 

family care time, home help input and the quality of life of the older person to vary 

across scenarios. The inclusion of a cost attribute would allow the valuation of each 

attribute level and therefore, achieve a welfare measure for the introduction of home 

care packages in Ireland.  

In terms of this research and the research questions at hand, however, the unknown 

attribute levels or lack of potential descriptions of attributes levels of any of the 

technology programmes provided the fundamental reason for not employing the 

DCM. For example, it is unknown exactly how many falls may be prevented from 

the implementation of a technology programme that aims to monitor gait and thereby 

prevent falls. Similarly, it is broadly unknown how family carers would be affected 

by the addition of a technology programme within a home. Consequently, it was 

determined that the contingent valuation methodology may be better suited to 

understanding preferences of the general population for a number of community care 
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programmes. The change of a single attribute level in this study, therefore, is the 

altering method of community care provision.  

3.6.2. The Contingent Valuation Methodology (CVM) 

The contingent valuation method is a survey based methodology that presents 

respondents with hypothetical scenarios about the programme or policy change 

under evaluation (Portney, 1994; Drummond et al., 1987). The value elicited through 

this method is dependent on the nature of the hypothetical or simulated market 

conveyed to the respondents. According to Mitchell and Carson (1989), “the ultimate 

aim of a contingent valuation survey is typically to obtain an accurate estimate of the 

benefits (and sometimes the costs) of a change in the level of provision of some 

public good”. Direct statements of willingness to pay (or willingness to accept) 

measures how much a respondent is willing to forego for a programme or policy 

change and the more one is willing to pay (or accept) demonstrates how strongly a 

respondent feels about the programme or policy change (Donaldson, Hundley and 

Mapp 1998). A typical contingent valuation survey normally consists of four 

sections principally (a) attitudinal and experience questions (b) a description of the 

hypothetical change in the policy or programme(s) 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 first contingent valuation study was conducted in 1963 estimating the value of 

big game hunting in Maine (Davis, 1963). Since then, there has been an 

overwhelming application of the contingent valuation methodology across numerous 

disciplines including health economics. Indeed, Carson (2011) notes that there are 

over 2,000 papers reported in the ISI Web of Science citation indices using the term 

‘contingent valuation’ with almost five times that reported on Google Scholar 

between the time period 2000 and 2007. It is clear that the contingent valuation 

literature is extensive. Nevertheless, the application of contingent valuation within 

the health economics field remains tentative, particularly given distributional issues 
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surrounding ability to pay, as opposed to basing resource allocation on needs
27

. 

However, Donaldson (1999) suggests that issues associated with ability to pay may 

not necessarily a limiting factor of contingent valuation and offers the correction of 

WTP through distributional weights as a possible solution.  

There are some applications of the contingent valuation methodology within the 

health economics discipline worth noting. For example, the EuroWill study 

(Donaldson, 1999
b
) rigorously tested a multi-good CVM survey design valuing three 

different health care programmes across six European countries. The scenarios 

included for valuation varied per country although the valuation of the heart 

operations programme was held consistent for valuation across all six countries 

involved.  Other programmes valued were: a cancer pain relief programme; a breast 

cancer treatment; a helicopter ambulance programme; a hip operations and a 

community care programme, with two of these presented for valuation along with 

the heart programme in each survey. The standard format of the survey included both 

explicit and implicit preference elicitation questions coupled with a wide range of 

tests for known criticisms associated with the contingent valuation methodology. For 

a full description of the EuroWill study, see Table 37.1 in Donaldson, Mason and 

Shackley (2006) and Olsen and Donaldson, (1998). Other applications include 

O’Shea, Gannon and Kennelly (2008), who employed a similar EuroWill format in 

their contingent valuation survey to value a mental health care programme among 

other health care programmes in Ireland. The contingent valuation has also been 

employed to value informal care (O’Shea et al 2002; van den Berg et al., 2006). An 

evaluation by Klose (1999) suggests numerous applications of contingent valuation 

across health economics with various studies demonstrating strengths and 

weaknesses in their application. Other reviews of note include that by Baker, Currie 

and Donaldson (2010) in response to Smith and Sach (2010), following Smith and 

Sachs’ systematic review of the contingent valuation literature in health.   

A particularly defining time in the evolution of the contingent valuation 

methodology followed the increasing usage of contingent valuation as a basis for 

damage payments by parties responsible for large scale pollution. The Exxon Valdez 

                                                 
27

 Donaldson, Birch & Gafni (2002) note that QALYs and Cost Utility Analysis is also not free from 

distributional issues since income is related to life expectancy, which is used to calculate QALYs. 
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oil spill and estimates of damage liability provoked the publication of a book 

(supported by Exxon Valdez) that critiqued the fundamentals of contingent 

valuation. In response, the National Oceanic and Atmospheric Administration 

(NOAA) established a blue ribbon panel to rigorously assess the credibility of CVM 

to estimate non-use values (Boyle, 2003). The subsequent NOAA panel survey 

design recommendations for reliably estimating economic values through CVM are 

listed below: 

 1. Use WTP not WTA 

2. Mail slot surveys should be avoided 

3. Respondents should be given full information on the resource change 

(including information on substitutes), and be asked how well they 

understand this information. 

4. Open ended responses should be rejected in favour of closed ended 

referendum formats.  

5. Random sampling of the population of interest. 

6. Respondents should be reminded about the need to reduce expenditure on 

some item on their budget in order to be able to pay their stated bid. 

7. Careful pre-testing survey instruments should be carried out. 

 

The recommendations of the NOAA panel, as stated by Boyle (2003), “can best be 

interpreted as informed opinions”. They did not appear to be grounded in the 

contingent valuation literature unlike other landmark publications such as Mitchell 

and Carson (1989) and Cummings, Brookshire and Schulze (1986). Despite such key 

publications and regardless of its widespread application, scepticism prevails 

regarding the reliability of statements of WTP (Loomis and Walsh, 1997; Hanley et 

al., 2003; Scott, 1965). As a consequence, CVM has been subjected to more testing 

and criticisms than most empirical methods in economics. Such criticisms stem from 

two major aspects namely, (a) reliability and (b) validity (Venkatachalam, 2004; 

Freeman, 1993; NOAA, 1993). The reliability of the results of the CV method refers 

to extent to which the variance of the WTP amounts is due to random sources 

(Mitchell and Carson, 1989). In turn, validity refers to the “accuracy” or 

“reproducibility” of the CV results. A full exploration of the methodological issues 

associated with contingent valuation is discussed next.  

 



74 

 

3.7 Methodological Issues associated with Contingent Valuation 

 

As noted previously, methodological concerns surrounding the contingent valuation 

methodology are well-documented in the literature with such concerns calling into 

question the internal and external validity of contingent valuation welfare estimates 

(Mitchell & Carson, 1989; Hanemann, 1985). Some critics have focused on the issue 

of scope effects and the lack of sensitivity of WTP estimates to the variation in the 

size of the policy or programme change for valuation. This is of particular concern 

for the application of contingent valuation within the field of health with repeated 

evidence of lack of sensitivity in WTP / WTA estimates to changes in the outcomes 

of health goods (Carson and Mitchell, 1995; Carson, 1997; Klose, 1999; Olsen et al, 

2004; Smith, 2003). Other critiques include the well-known WTP versus WTA 

divergences, although the assignment of property rights associated with the differing 

methods offers some explanation for such divergence (Carson, 2000; Hanemann, 

1991). Furthermore, there is some evidence of “embedding” effects in welfare 

estimates resulting from goods being valued as part of a more inclusive good 

sequencing compared to being valued in isolation (Bateman et al., 2004). Similarly, 

others have found that the values respondents assign to a good typically vary 

dependent on the order in which they receive that good, although evidence is mixed 

(Clark and Friesen, 2008; Stewart et al, 2002; Ready et al, 2004; Kartman et al, 

1996; Bateman et al, 2004). The choice of elicitation methods impacting welfare 

estimates and preference reversal as a consequence of elicitation technique, 

particularly relating to double bound dichotomous choice methods are also of note 

(Carson, 2001). Hypothetical bias in terms of “ask a hypothetical question and get a 

hypothetical answer” raise numerous concerns surrounding the external reliability 

and validity of welfare estimates. Others suggest that respondents may also behave 

strategically throughout the survey process and thereby over-inflate their “true” 

WTP/WTA values and introduce strategic bias into the resulting WTP/WTA 

estimates. However, Boyle et al (2003) makes the argument that a well-designed 

contingent valuation survey with sufficient pre-testing may alleviate a lot of the 

known biases associated with the contingent valuation methodology. While 

criticisms of contingent valuation are numerous, the remainder of this section 

focuses primarily on literature surrounding particular criticisms of the contingent 

valuation methodology which are tested in this survey design.  
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3.7.1 Elicitation method issues 

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. The main argument is that if agents had well defined 

preferences for the good, different formats employed to value the same good should 

result in similar estimates (Boyle et al., 1996). The various methods available for 

eliciting WTP/WTA are presented in Table 3.1 below. Overall, WTP estimates from 

binary discrete choice
28

 formats, first introduced by Bishop and Heberlein (1979), 

tend normally to be higher than those from other formats, particularly payment card 

welfare estimates (Boyle et al., 1993; Ryan, Scott & Donaldson, 2004). Furthermore, 

responses to the two questions in the double bound dichotomous choice format
29

 are 

imperfectly correlated. Utilizing open-ended type questions tend to yield many zeros, 

few very small amounts, and a small fraction of very large amounts (Johannesson et 

al, 1991; Donaldson et al., 1997).  

 

Table 3.1: Comparison of Contingent Valuation Formats 

Characteristics Open Ended Payment 

Card 

Dichotomous Choice 

Theoretically incentive 

compatible 

No No Some desirable properties 

Bid design required No Yes Yes 

Responses/statistically 

efficiency 

Continuous Interval Interval 

Potential problems Zero bids, fair share 

responses 

Anchoring Anchoring, yea saying, voting 

as a good citizen 

 Source: Boyle (2003) 

                                                 
28

 Binary discrete choice refers to asking an individual if she would be willing to pay €X amount 

generating a ‘yes’ or ‘no’ response. That information can be used to determine the probability of a yes 

/ no response, which can be interpreted in a statistical model as a utility-maximising response with a 

random utility element.  
29

 Double bound dichotomous choice is an extension of the binary discrete choice format where the 

respondent is presented with two bids with the level of the second bid offered determined by the 

respondent’s response to the first bid. The second bid is either higher or lower depending on whether 

the respondent replied ‘yes’ or ‘no’ to the initial bid. For a full description of discrete choice formats, 

see Hanemann and Kanninen (1999) and Hanemann, Loomis and Kanninen (1991) 
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In addition, final WTP responses in iterative bidding games
30

 are correlated with the 

starting point used (Boyle, Bishop and Welsh, 1985). Focusing on the payment card 

methodology
31

, developed by Mitchell and Carson (1989), some of the payment card 

methods best documented advantages are that it can provide a context to the bids and 

avoids “yea-saying” where some respondents answer yes to any single bid amount 

presented to them (Blamey et al. 1999). The payment card method may also reduce 

the problem of respondents saying that they would pay high bid amounts that exceed 

their true values (Cameron and Huppert, 1989). Lastly, it can also help avoid starting 

point bias and may reduce the number of outliers in the sample (Boyle, 2003). Some 

of the method’s most noted disadvantages are that it can be subject to biases 

associated with the range of bids used on the card (Neumann and Johannesson, 1994; 

Bateman, Covey and Loomes, 2002; Rowe, Schultze and Breffle, 1996). It has also 

been pointed out that the method may lack incentive compatibility (Hynes and 

Hanley, 2009). Boyle (2003, p141) notes that “the literature does not support the 

choice of a single-response format (dichotomous choice) and it does not exclude the 

use of payment-card and multiple-bounded questions”. Therefore, as long as bids are 

selected with care there is no conclusive evidence that any one alternative is superior 

to another. Of the elicitation methods, the payment card method of CVM was chosen 

to elicit WTP values in this study. 

3.7.2 Validity 

Validity can be divided into three categories; theoretical validity; convergent validity 

and criterion validity. Theoretical validity involves assessing the degree to which 

findings from a stated preference survey are consistent with theoretical expectations 

and is focussed on the determinants of WTP. This can be distinguished from 

convergent validity which is concerned with the fit between two separate but equal 

measures of the same construct. In terms of convergent validity, a seminal study by 

Bishop and Herberlein (1979) compared cash transactions for goose hunting permits 

with welfare estimated from a CV analysis and found results of a similar magnitude.    

                                                 
30

 Bidding games begin with the interviewer positing an initial bid. If the respondent responds 

positively, the interview continues raising the bids until a negative response is obtained.  
31

 The payment card presents a range of bids to the respondent for them to choose from. It can take 

the form of a payment ladder, where they choose their highest and lowest amount, a direct payment 

card, where they choose one amount or a multiple bound payment card, where they respond with a 

statement of certainty to every bid on the payment card.  
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The work by Bishop and Herberlein (1979) suggested that CV can provide plausible 

estimates of use values from the perspective of criterion and convergent validity.  

This study assesses convergent validity of stated preferences by comparing explicit 

ranking preference results with implicit WTP expressions of preferences. Similar 

employment of dual methods and comparisons of convergent validity were 

undertaken in the EuroWill study (Donaldson, 1999
b
) and in Bateman et al., (2002).  

3.7.3 Certainty 

There have been various anomalies from CV studies which raise concerns about 

whether preferences are stable, well-defined, consistent and content-dependent. 

Drawing on the field of psychology, it has been discussed that preferences are 

constructed only when needed and are highly context-dependent (Tversky & 

Simonson, 1993; Kahneman, Slovic & Tversky, 1981). Others would argue that 

individuals have a stable underlying preferences and repetition is needed for these to 

be “discovered” (Clark and Friesen, 2008). Either way, it is anticipated that 

anomalies in preferences would seem less likely where the respondent has 

experience and is familiar with the good. The differences between real world 

payments and those generated by hypothetical valuations have received considerable 

attention in the literature (Moore et al, 2010). Often referred to as ‘hypothetical bias’, 

Champ et al., (2009) and Champ and Bishop (2000) suggest that hypothetical bias 

might, in part, stem from respondent’s uncertainty.  

There have been a number of studies indicating improvements in external validity of 

WTP results if response data is calibrated by preference certainty (Blumenschein et 

al, 1998; Blumenschein et al., 2001; Johannesson et al., 1991). Similarly, degrees of 

certainty have previously been used in stated preference surveys to filter ‘false’ yes 

responses (Watson and Ryan, 2007).  The use of certainty / uncertainty has gained 

prominence in both CV and DCM in recent years (Champ and Bishop, 2000; Boyle 

et al., 2006; Moore et al., 2010; Welsh and Poe, 1997). However, despite increasing 

emphasis in other areas of economics such as environmental economics, the 

incorporation of uncertainty has received little attention in contingent valuation 

studies in health economics (Blumenschein at al., 2001; Watson and Ryan, 2007). 

The use of “uncertainty” with follow-up certainty in CVM is similar to the notion of 

‘fuzzy preferences’ (van Kooten et al, 2001) and decision making under ambivalence 
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(Ready et al., 1995). Applications of such include Champ and colleagues (2009) who 

used a recoding method to address respondent certainty. Respondents were asked to 

express on a 10 point scale how certain they were they would actually donate the 

amount agreed in a discrete choice (DC) option. The recoding method allows the 

researcher to impose an ‘acceptable’ threshold of certainty and recode responses for 

subjects whose expressed certainty fell below the threshold to “No” and the analysis 

is repeated. However, recoding responses, while incorporating uncertainty into 

responses, employs the recoded data in a random utility model which makes the 

assumption of respondent certainty. In addition, from the researcher’s perspective 

and in the absence of actual payment data, the choice of certainty threshold is 

completely arbitrary (Moore et al, 2010). The analysis of certainty that is adopted in 

this study is that the uncertain respondents express uncertainty over their own 

preference relation and that they may improve their levels of certainty as the survey 

progresses. Therefore, the analysis of certainty here is more a behavioural 

assessment of certainty through the employment of an ordered probit model to 

understand what influences the probability of choosing a higher level of certainty. 

Similar applications include work by Akter, Bennett and Akhter (2008), who 

employed ordered probit models to test if the variations in certainty levels reported 

in their CV survey could be explained by expected explanatory variables. For 

example, in this study, the hypothesis that those with experience of care provision 

are more certain of their responses to the WTP questions is tested and verified. Other 

applications of similar techniques include those by Brouwer (2009). Furthermore, the 

exploration of ordering effects on certainty is explored through the inclusion of 

dummy variables representing the order position of scenarios received. Ordering 

effects are discussed in more detail next.  

3.7.4 Ordering effects 

One commonly explored area and critique of contingent valuation is that the values 

respondents place on a sequence of goods is sensitive to the order they are presented 

to respondents. According to Diamond and Hausman (1994), “if a survey question 

reveals a true valuation, it should not matter whether the question is asked by itself 

or with other questions, nor if asked with any other questions, what the order of 

questioning is.” This may be seen as questioning the contingent valuation construct 

validity (Clark & Friesen, 2008). Typically, ordering effects appear where goods 
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received first are given the highest priority or value by respondent with decreasing 

amounts following for subsequent goods, commonly referred to as ‘warm glow’ 

effects (Stewart et al, 2002; Boyle, Welsh & Bishop, 1993). Kahneman and Knetsch 

(1992) also offered the suggestion that this is a purchase of moral satisfaction rather 

than economic value and as a consequence, brings the validity of WTP values into 

question.  

At this point, clarification on the definitions of embedding effects, ordering effects 

and sequencing effects is warranted. Mitchell and Carson (1989) differentiated 

embedding effects into scope and sequencing effects. Scope effects imply that WTP 

values should weakly increase with increasing amounts of the good to be valued. 

Scope effects are not investigated in this study due to the survey design method 

chosen, as discussed in Chapter 4. In relation to sequencing effects, Carson and 

Mitchell (1995) suggest that the value respondents place on goods in a nested 

sequence should be based on the order they receive the goods due to income and 

substitution effects. “If rationed public goods are strict Hicksian substitutes and 

normal goods, WTP for them should decrease for them, the further out in a sequence 

they are valued. However, the total valuation of all projects in the sequence should 

be independent of order”, (Clark and Friesen, 2008). This offers some distinction 

between ordering and sequencing effects. However, of critical importance to the 

investigation of sequencing effects was Bateman et al’s (1996) distinction between 

an inclusive or exclusive list of goods for valuation. Inclusive lists present each good 

as an addition to goods already presented and valued. In exclusive lists, each good is 

presented as a mutually exclusive alternative to any other good presented in the list 

of goods. Therefore, standard and reference-dependent preference theories predict 

that the valuation of individual goods should not be affected by their sequence if they 

appear on a mutually exclusive list (Bateman et al., 1996; Bateman et al., 2004). In 

addition, reference income, prices and utility levels do not change across the 

valuation questions (Andersson and Svensson, 2010). Both Powe and Bateman 

(2003) and Bateman et al., (2004) conclude that “sequence effects” should be 

expected in inclusive lists and “order effects” should not be expected in valuations of 

exclusive lists.  
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In empirical applications of CV methodological tests, ordering effects can be tested 

through an internal “within-sample” test where the order of scenarios is mixed 

between respondents within the same sample or external “between-sample” tests, 

where different groups of respondents receive different orders of the scenarios 

(Andersson and Svensson, 2010). This study employs the latter external approach 

where different sub-samples of the survey group received the scenarios in different 

orders.  In addition, the literature distinguishes between advanced disclosure and 

stepwise designs (Bateman et al., 2004; Andersson and Svensson, 2008). The 

difference between the two approaches lies in the whether the respondent is made 

aware of the order of goods to be valued. Advanced disclosure method provides the 

respondent with prior information about the different programmes to be valued in the 

survey. In stepwise designs the respondent may be asked to value the first good and 

only as the survey proceeds are asked to value subsequent good(s). Bateman et al., 

(2004) found evidence of scope and ordering effects in a study valuing three levels 

of a nested good using stepwise disclosure. Applying the same valuation using 

advanced disclosure appeared to eliminate ordering effects. Similarly, the degree of 

sensitivity of WTP to scope effects was dramatically influenced by the order of 

presentation in stepwise treatments but not in advanced disclosure treatments.  The 

authors offer a number of reasons why scope and ordering effects may persist in a 

stepwise study as opposed to an advanced disclosure study. Without advanced notice 

of the goods at hand, there could be an element of surprise for the respondent at each 

of the subsequent goods to be valued which may raise (lower) relieved (disgruntled) 

respondents’ valuations (Clark and Friesen, 2008). In addition, strategic incentives to 

misrepresent valuations may vary in a stepwise valuation but remain consistent 

throughout advanced disclosure. Finally, the authors speculate about the purchase of 

moral satisfaction in a stepwise valuation but it does raise the question about why 

this may not prevail in advanced disclosure (Clark and Friesen, 2008). In this study, 

respondents are asked to value an exclusive list of programmes with partial to full 

advanced disclosure facilitated by the information sheet and explicit ranking 

questions, as outlined in Chapter 4.  Therefore, drawing on evidence from the 

literature presented in this section, theory suggests that there should be little or no 

presence of ordering effects given the design of the survey instrument. 



81 

 

3.8 Theoretical Foundations of Valuing Community Care 

 

The concept of economic value can be considered an individualistic measure of 

value and is derived from neoclassical welfare economics. Therefore, the process of 

benefit estimation and changes in welfare can expressed in a theoretical structure 

through the indirect utility function  and equally, through the minimum 

expenditure function . As such, formally we can express an individual 

who maximises utility subject to income y as: 

 

 

 

Where x is a vector of private goods and their q is a vector of public goods and 

individual maximises their utility subject to their income y. The minimum 

expenditure function, which is dual to the indirect utility function
32

 can be expressed 

as: 

 

 

 

There are some well-known properties of these functions. First is that the derivative 

of the expenditure function with respect to price gives the Hicksian or utility-

constant demand, expressed as: 

 

 

Second is the negative of the ratio of derivatives of the indirect utility function with 

respect to price and income produces the Marshallian demand curve given by Roy’s 

identity
33

:  

 

 

 

                                                 
32

 Note when is increasing and quasi-concave in q,  is decreasing and convex in q 

and  is increasing and quasi-concave in q.  

 
33

 Roy’s identity offers a means of obtaining a demand function from an indirect utility function. 
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Furthermore, there are two equally valid ways of describing the monetary estimates 

of welfare measurements: first is the idea of compensating variation or equivalent 

variation which relies on initial versus final well-being as their distinction in their 

approach to valuation. The second is the idea of WTP or WTA, which relates to the 

right to a utility level
34

. They both measure the same concept: the increment in 

income that makes a person indifferent to an exogenous change. For the valuation of 

community care and in keeping with the terminology used in stated preference 

techniques, WTP (compensating variation) is adopted in this study.  

For stated preference methods, a change in one of the indirect utility functions or the 

expenditure function provides a theoretical foundation for estimating benefits. The 

change in public goods to be valued can refer to either a change in the quantity or 

quality depending on the nature of the good being valued. This research employs a 

CV survey to collect information on preferences for different community-based care 

programmes with each programme outcome, hypothetically, allowing an additional 

250 dependent older people to continue living at home rather than enter residential 

care. Essentially, it is considering an increase in the amount of older people that will 

be able to continue living at home supported through different types of care 

programmes. Therefore, this can be expressed as a change in q in the indirect utility 

function. For an individual, WTP is the amount of income that compensates for an 

increase in the amount of older people to continue living at home through an increase 

in community care: 

 

V(p, q
*
, y - WTP) = V(p, q, y)   

 

Where q* ≥ q and increases in q are desirable, expressed as . We can also 

represent WTP using the expenditure function, through the concept of duality. 

 

WTP = when u = V(p, q, y)   

                                                 
34

 Compensating variation decomposes to: when the final well-being is worse than the initial level, it 

is appropriate to use WTA but if it is better, then WTP is more appropriate. Equivalent variation is the 

reverse: where well-being is improved, it is WTA and where well-being decreases, it is WTP (Haab 

and McConnell, 2003).  
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The basic idea behind WTP is that the initial level of utility is considered as the base 

comparison and WTP is that which a person may give up to return their utility to its 

initial level. The vector of nonmarket goods from q to represents the change in the 

number of older people able to continue living at home through different methods of 

care provision whereas k refers to the method of care provision to achieve this 

increase. In this case, k refers to either: the family carer grants, the cognitive 

technology programme, the social connection technology programme, the falls 

prevention technology programme or the state care programme. It is then possible to 

map the demand curve at a particular point for the different methods of care 

provision that allow the 250 older people to continue living at home thereby focusing 

on the preferences for the different methods of care provision evaluated in this study. 

There may be cases where it is warranted to consider negative WTP. Where this is 

the case, it may be appropriate to employ a WTA framework or allow negative WTP 

in the instrument design. However, in this study, the assumption is imposed that 

negative WTP is incorrect as it is assumed that the programmes in question offer an 

increase in societal welfare which can just be ignored if the programme does not 

provide utility directly to the individual.  

3.9 Analysis of Contingent Valuation Data 

Given the elicitation method chosen within this research (the Payment Card method), 

statistical techniques must be employed to derive estimates of the sample’s WTP. 

“The need for statistical inference and econometrics arises because individual 

actions, whether behaviour that is observed in quasi-market settings or responses to 

hypothetical questions, almost never reveal precisely the economic value that a 

researcher wishes to measure. Such data are typically two steps removed from 

measures of benefits or willingness to pay. First, one infers a preference function 

such as a utility function, or behavioural relation such as a demand function, and 

then one calculates benefit measures such as willingness to pay” (Haab and 

McConnell, 2003). A second and key objective is to determine how key socio-

economic, individual and policy characteristics influence WTP. This provides the 

opportunity to address key questions in relation to the valuation of community care 

including: 
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 How is WTP distributed across different groups within the population? Such 

groups may vary from age groups, experience with services, experience with 

care as well as socio-economic groups.  

 Do different variables influence WTP differently depending on the type of 

care programme being valued? For example, does experience of care 

provision significantly influence WTP for the state care programme more so 

than the family care programme? Or does age influence WTP more in the 

falls technology programme than either the cognitive or the social connection 

technology programme? 

 Finally, how does the design of the contingent valuation questionnaire 

influence reported values? 

To address these questions, it is necessary to derive a bid function that describes the 

relationship between WTP and other factors identifiable through economic theory, 

literature and focus groups. This is critical to assessing the theoretical validity of the 

WTP results. The most common way of assessing theoretical validity is by 

regressing some form of the WTP amount on a group of independent variables that 

the researcher believes to be theoretical determinants of people’s willingness to pay 

for the good being valued. The size and sign of the estimates coefficients, rather than 

the R
2
 which is a measure of reliability, are then examined and judged to be 

consistent or inconsistent with theory. “Whenever contingent valuation studies are 

designed with the intent of gathering data to be used for policy purposes, it is highly 

desirable that they take into account the need to produce theoretically based 

regression equations or comparable evidence of their theoretical validity, and that 

these be presented as a standard part of every CV study report” (Mitchell and 

Carson, 1989).  

Following work by Cameron and Huppert (1989), which allows for the estimation of 

individual’s WTP directly (as opposed to through the indirect utility difference 

approach)
35

 based on socio-economic and demographic characteristics, an 

individual’s true WTP can be expressed as: 

WTP =  

                                                 
35

 According to Haab and McConnell (2003), the willingness to pay function is more transparent than 

the utility difference and although willingness to pay does not need a utility function for its derivation, 

it can be derived from the indirect utility function. For a full description, see Haab and McConnell 

(2003) pg. 50.  
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Linearity is assumed here and  is a vector of explanatory variables including 

income and  is the parameter vector. The difference between the analyst function 

and the true bid function are captured in element e, which is assumed to be that part 

of the WTP that is determined by the unobservable tastes of the household for the 

non-market good. In this study, it is assumed that  is independently normally 

distributed with a mean of zero and variance  

In this study, a payment card is used to elicit WTP values from the sample of the 

general population. There are a number of ways in the resulting payment card data 

may be analysed. A standard procedure is to assume true WTP is the midpoint 

between the highest amount to which the respondent said ‘yes’ and the lowest 

amount to which she said ‘no’ (Cameron & Huppert, 1989). Standard OLS 

regression methods can then be employed to analyse the midpoint of the interval (or 

alternatively, using the amount stated as the WTP in the regression analysis) (Ryan 

et al, 2004; Cameron and Huppert, 1987). This approach allows direct estimation of 

WTP without regression techniques thus, no assumptions are made regarding the 

functional form of respondents’ utility or the error structure of the data (Cameron 

and Huppert, 1987). However, payment card data are typically censored at zero and 

therefore, OLS estimation may be biased in its estimation results
36

. The use of OLS 

would also not reflect uncertainty surrounding the nature of exact values within each 

interval nor does it deal with censoring that exists within the data such as that in the 

upper or lower tails. A seminal paper by Cameron and Huppert (1989), illustrates the 

employment of a parametric interval regression method estimated with maximum 

likelihood assuming the true WTP measure lies between the lower bound selected by 

the respondent and the next higher interval. The interval regression method, a 

generalization of the Tobit model, employs the full size of the interval in its 

estimation (Boyle et al, 2003). Therefore, it is common to employ Tobit models to 

take account of the censored nature of the data (Hynes and Hanley, 2009; Halstead et 

al., 1991).   

                                                 
36

 The bias arises from the fact that if we only consider the positive responses and omit the others, 

there is no guarantee that E(ui) will be necessarily zero. And without E(ui) =0 we cannot guarantee 

that the OLS estimators will be unbiased (Cameron and Trivedi, 2009). 
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According to O’Garra and Mourato (2006), “The choice of which model to use 

depends on several attributes of the data which may be conflicting”. In particular, the 

greater the number of zeros, the greater the probability of biased OLS estimates. 

Furthermore, the wider the intervals, the greater the chance of a bias if interval 

regression is not employed as demonstrated by Cameron and Huppert (1989). In 

addition, O’Garra and Mourato (2007) suggest that the greater the ratio of point 

estimates to interval estimates, the stronger the case is to employ a Tobit model. 

Similarly, according to Donaldson et al., (1998), the relevant techniques for 

econometric analysis of WTP data can be determined by three main features of any 

WTP study. First, is the type of question asked. Second is whether there was a 

preceding question regarding preferences. Third, is whether theory provides some 

guidance for the form of analysis and the explanatory variables.  

3.9.1 Generalised Tobit (GT) Model (Interval Regression): 

Since the PC format elicits respondent’s maximum WTP in form of intervals rather 

than point estimates, one of the models presented in Chapter 8 is the interval 

regression method as applied by Cameron and Huppert (1989), also referred to as the 

Generalised Tobit (GT) model. The choice of interval regression model as one 

method for analysis is relatively simple given the wider intervals at the upper end of 

the payment card scale. All respondents reported a WTP value that was on the 

payment card and this is interpreted as the respondents indicating they were at least 

willing to pay the stated amount, but not willing to pay the next highest amount. 

Therefore, it is assumed that the true WTP lies within this range. But this value is 

constrained by the limited range of integer values listed in the payment scale 

(O’Shea et al, 2008). So, a respondent who states that the maximum they would be 

willing to pay is an, could have a true value (y*) anywhere in the interval, an ≤ y* < 

an+1.  

With a payment scale the observed dependent variable is categorical and is related to 

the underlying WTP value as follows 

 

  yi =1  if yi* < a2 

  yi =2  if a2 ≤ yi* < a3 
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  yi =N – 1 if aN-1 ≤ yi* < aN 

  yi =N  if aN ≤ yi* 

 

Therefore, the probability that yi lies between ail and aiu, Pr[ail≤Yi< aiu] where l is the 

lower bound and u is the upper bound is given by: 

Pr[ail ≤ Yi< aiu] = Pr[g(ail) ≤ g(WTPj) < g(aiu)] 

The WTP responses can then be treated in a parametric model, where the WTP value 

chosen by each respondent can be specified as: WTP =   It is assumed that

),0(~ 2 IN . This can then be estimated in a generalised Tobit model via 

maximum likelihood procedures. Hynes and Hanley (2009) provide a log-likelihood 

function adjusted to make provision for point, left-censored, right-censored (top 

WTP category with only a lower bound) and interval data. Therefore, the interval 

regression also controls for any censoring to the WTP values that may have occurred 

because the highest WTP value on the payment card was €500. For respondents

Cj , we observe jWTP , i.e. point data and for respondents Lj , jWTP  are left 

censored. Respondents Rj are right censored; it is only known that the unobserved 

jWTP  is greater than or equal to RjWTP . Finally respondents Ij are intervals; it is 

only known that the unobserved jWTP is in the interval ],[ 21 jj WTPWTP . Explanatory 

variables xi include age, gender, marital status, education, health status, income and 

experience of caring. The model can be estimated by MLE as a grouped data 

regression using: 
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Where () is the standard cumulative normal and jw is the weight of the jth 

respondent. In this study, wj is set equal to 1 as the data is unweighted. The 
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Generalised Tobit model places the strong assumption that the data comes from a 

normal distribution (Woolridge, 2001; Greene, 2003). In this case, there is a cluster 

of cases around zeros and as such, it may be the case that the interval regression 

model may not be appropriate. Given the nature of the survey design, the process 

may also reflect a two-stage process such that the respondent initially makes a 

decision to pay (or not to pay) and subsequently, if they report a positive decision to 

pay, they determine how much they are willing to pay. Given this reflects a two-

stage process, Cragg's Two-Stage Hurdle model may be more appropriate. 

 

3.9.2 Two-Stage Hurdle (TSH) Model: 

A key limitation to the Tobit model and variations of the Tobit model, such as the 

Generalised Tobit model outlined above, is the assumption that the same underlying 

decision process affects both the probability of a positive response and the actual 

value given a positive response. Cragg (1971) proposed a more flexible alternative 

known as Cragg’s model or referred to here as the Two-Stage Hurdle (TSH) model
37

. 

Cragg suggests that assuming a censoring limit that depends on the same distribution 

as the uncensored observations is often incorrect in corner solution models. He 

suggests a two equation system in which the first equation estimates the probability 

of being above the censoring limit and the second is a truncated regression on the 

uncensored observations. In summary, “a hurdle model is a modified limited 

dependent model in which the two processes generating the zeros and the positives 

are not constrained to be the same” (Cameron and Trivedi, 1998).  

A corner-solution model applies to dependent variables where the data is truncated 

and “piles up” at some given value, as in this case, the value of zero, but is 

continuous otherwise (Greene, 2003; Cameron and Trivedi, 2009). This ‘spike’ alters 

the approach to contingent valuation analysis (Kristrom, 1997). While the Tobit 

model is useful, it does impose that the choice of y> 0 and the subsequent value of y 

given a positive outcome is determined by the same vector of parameters ( ). In 

addition, this imposes the restriction that the sign of the individual parameters will 

be the same for y=0 and the expectation of y, conditional or otherwise. As an 

                                                 
37

 Cragg’s model is also referred to as a “two-tier” or “double hurdle” model. 
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alternative, Cragg integrates the Probit model to determine the probability of a 

positive initial response and a truncated regression or an OLS regression for 

subsequent positive values of y. Specifically, if the two decision processes under 

consideration may differ, then: 

 

 

 

 

Where  is the revealed WTP for individual i,  the corresponding latent value of 

individual’s i’s actual WTP, ),  a vector of the individual’s 

characteristics and β is a vector of parameters. Given the decision process may 

differ, then  is a latent variable which describes the decision to pay / decision not 

to pay, ),  is a vector of explanatory variables that are related to the 

discrete initial decision to pay and θ is a vector of parameters.  

If the conditional independence assumption between the two decision processes is 

assumed to hold, the binary variable  is assumed to follow a probit model: 

 

Further, if  is assumed to have a lognormal distribution (discussed in more detail 

in Chapter 8), then: 

 

Where . As such, the expected value conditional of y >0 is 

 

The “unconditional” expectation is 
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Estimates of the parameters in the TSH model with the density conditional on x is 

 

Which leads to the log-likelihood function of 

LLi =  

 

The estimation of the parameters of the TSH model requires the estimation of the 

probit model to evaluate the decision rule ( ) and second, the estimation of an 

OLS regression to obtain the bid function ( ) for the subsample of censored 

observations. An OLS was chosen to in this study as opposed to a truncated model 

with justifications discussed in Section 3.9.3. In Chapter 8, likelihood ratio tests 

along with other specification tests are employed to test whether TSH model 

performs better than the Tobit model and the GT model. 

3.9.3 Other Models 

It is important to note at this stage that similar to other studies, a range of models 

were tested in their application to assessing WTP for community care and are 

discussed only briefly here. The first basic model employed was the OLS model 

followed by a second model of an OLS semi-log regression on the full sample, both 

of which were rejected due to bias. The third model was an Ordered Probit and the 

fourth was the typical corner solution Tobit model on the mid-points of the payment 

card. The results from the Ordered Probit model were similar to the Tobit models so 

for ease of interpretation, the Tobit model was selected above the Ordered Probit. 

The Tobit model on the mid-points again presented similar results in terms of signs 

and significance as the Generalised Tobit, the fifth model employed. Given the 

commonality of the application of the Generalised Tobit in assessing payment card 

data, the results of this model are presented in Chapter 8
38

. The sixth model is the 

TSH model with the second part on a logged dependent variable, again outlined in 

detail above, and the seventh model is Cragg’s double hurdle model, similar to the 

                                                 
38

 The results of the Tobit model are not presented but likelihood ratio tests also confirmed the 

appropriateness of the TSH model over the Tobit model.  
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TSH model although with a truncated normal regression for the second part of the 

decision process in the overall model. As Cragg (1971) suggests the latter, the 

truncated normal model is more widely used in the second stage of the model. Under 

an assumption of normality for the whole population, the error term in the truncated 

regression model has a truncated normal distribution, which is a normal distribution 

that has been scaled upward so that the distribution integrates to one over the 

restricted range. However, a model with a logged dependent is easier for economic 

interpretation than the truncated normal model. Hsu and Liu (2008) use the 

simulation and empirical data to test both types of models. The results show that the 

truncated normal model is far less robust and this proved the case in this study where 

the truncated normal regression models, for some scenarios, failed the Wald test of 

overall significance and failed specification tests, particularly for the technology 

scenarios. Applications of logged dependent models include those in Cameron and 

Trivedi (2009) in their analysis of health care expenditure. Further justification for 

the adoption of a log transformation of the data is discussed in Chapter 8 along with 

the detailed results of the TSH model.  

Finally, the last model employed was a Heckman specification, or the type-2 Tobit, 

to account for any potential sample selection bias between the decision processes in 

the two-stage model. For instance, the decision to pay and how much to pay may not 

be independent decisions as assumed in the TSH model and may be influenced by 

distinct but correlated observable and unobservable factors. In latent variable form: 

 

 

Assuming that the error terms are jointly normally distributed and through a two-

stage procedure, a vector of parameters is obtained from the selection equation, 

typically through a probit estimation of the initial decision, and an Inverse Mills 

Ratio (IMR) is calculated for each respondent. In the second step, regression analysis 

for the WTP amount is estimated including the IMR as an additional independent 

variable. That is, in the second stage, the following is estimated: 
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Where  is the correlation coefficient between the errors. The t-ratio for the IMR 

provides a test for selection bias. Tests of independence between the initial decision 

and positive WTP amount are rejected across all the samples as indicated by the p-

value of the IMR (lambda). The results of the IMR are presented in the Table 8.2 in 

Chapter 8. In addition, a number of variations of the Heckman selection model 

allowing exclusion restrictions were also employed across all scenarios. Including 

exclusion restrictions on the Probit section of the Heckman model, such as WTP for 

the other two programmes, Not WTP for the other programmes also rejected 

evidence of sample selection bias as is suggested by IMR. The full results of the 

two-stage Heckman selection models are presented in Appendix I. In conclusion, the 

full results of the GT Model as well as those from the TSH model that take account 

of the split nature of the decision process are presented in detail in Chapter 8. 

 

3.10 Summary 

The non-market valuation technique of contingent valuation is justifiably employed 

in this study for a number of reasons. Community care generates economic value and 

benefit that is not captured in a traditional classification of market price. In addition, 

the capturing of non-market values such as existence values may prove to be 

significant in the valuation of community care and as such, within the non-market 

valuation technique, stated preferences methods are justified over revealed 

preference techniques for their ability to capture both use and non-use values. Lack 

of valid attribute data of the ICT based methods considered in this study ruled out 

the employment of discrete choice experiments.  

The CVmethodology, while subject to criticisms, was chosen to examine support for 

specific community-based care programmes and in particular, establish WTP of the 

general population for technology in the long-term care of older people in Ireland. 

This chapter presented the various documented biases associated with the contingent 

valuation methodology and focused particularly on the literature surrounding the 

various design tests undertaken in this research including: convergent validity; 
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ordering effects and preference certainty. The theoretical underpinnings of WTP to 

maintain utility at a status quo were discussed along with the various approaches to 

estimating the bid function. The nature of the elicitation method employed for 

estimating WTP, the payment card, dictated the econometric models available for 

assessing the influence of individual characteristics on WTP. As such, the 

descriptions of the two models adopted in this research, the Generalised Tobit Model 

and Two-Stage Hurdle Model were described in detail in this chapter.  
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4.  Designing the Contingent Valuation Survey 
 

4.1 Introduction 

The framework of the contingent valuation survey broadly follows that undertaken in 

European EuroWill study
39

 (Donaldson, 1999
b
). It was, therefore, determined early 

on in the research process that preferences would be captured through both an 

explicit ranking question and an implicit WTPquestion and that the survey would 

evaluate multiple programmes. Furthermore, “it makes sense from the point of view 

of efficient data collection to pose a sequence of questions to a smaller sample rather 

than addressing a single question to subsets of a larger sample” (Boyle et al., 2003). 

With the broad framework of the survey format established, finalising the specific 

scenario design, key characteristic questions and sub-set methodological tests 

followed a process of numerous pre-testing methods and an examination of the 

literature. Each of these processes is described in detail in this chapter.  

The first section of this chapter presents an overview of the expert opinion groups 

and focus groups that formed the initial phase of developing critical questions and 

scenario design formats included in the contingent valuation survey. The subsequent 

focus groups followed a semi-structured format with findings incorporated into the 

survey design prior to piloting. The pilot findings are presented next suggesting 

sufficient respondent understanding and WTPto satisfy the survey design conditions. 

Subsequently, the final details of the survey design and layout are presented 

including an overview of the payment card design and the implementation of specific 

methodological design tests included for testing the reliability of the survey design.  

4.2 Expert Opinion Groups 

Prior to the pre-testing methods, a number of meetings were held with expert groups 

between January and March 2008. Such groups included retirement groups in the 

                                                 
39

The EuroWill study (Donaldson et al, 1999) rigorously tested a wide range of known 

methodological biases associated with the contingent valuation methodology using a multi-good 

approach. 
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Galway area, members of the Technology Research for Independent Living (TRIL)
40

 

team including technology design engineers, and survey experts in the faculty of 

economics at NUI Galway. The purpose of these meetings was to develop research 

objectives, ensure expert opinion in the development of the technology scenarios and 

develop any other critical research questions of interest.  

4.2.1 Findings 

The objectives of this research are, in part, set by the TRIL research team in that the 

technologies valued relate to the research threads of the TRIL centre. In particular 

the TRIL research centred focused on developing technologies that assist in 

supporting key physical, cognitive and social care needs of older people. As such, 

the development of technologies particularly focused on falls detection and 

prevention technologies, cognitive impairment detection and intervention 

technologies and social connection support technologies.  From an early stage it was 

evident there was little precise attribute information available regarding these 

technologies and this subsequently led to the ruling out of the discrete choice 

methodology, as described in Chapter 3. In addition, given the relative lack of 

familiarity with technology in care of older people, the contingent valuation 

methodology presented the opportunity to provide a larger amount of descriptive 

information than would be facilitated in a discrete choice survey. As mentioned 

previously, the broad survey format was based on previously tested EuroWill 

contingent valuation surveys (Donaldson, 1999
b
).   

From an early outset, the expert opinion groups highlighted first, the lack of 

information on the uptake and value placed on ICT technology for older people. In 

particular, and notably absent, is the lack of cost information regarding technology 

based care provision in Ireland. Second, the key potential of the development of such 

technologies in care was outlined, noting that specifically designed ICT-based 

assistive technologies can be of great benefit to older people who are increasingly at 

risk of having function difficulties in areas such as mobility, vision, hearing and in 

some aspects of cognitive performance. For example, telemedicine opens up new 

opportunities for providing medical care to the home. However, lack of funding for 
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 The Technology Research for Independent Living (TRIL) centre operates as a virtual centre with a 

multi-disciplinary team of researchers across UCD, TCD, Intel and the IDA. 
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long-term care in Ireland to meet policy objectives of community based care for 

older people was noted as a key developmental barrier. To further the knowledge 

base surrounding technology based methods in long-term care, the feeling was that 

this research could provide critical insight into the economic value placed on such 

technology-based care methods by not only current users (older people) but also by 

potential users (the current population). Further, with the technologies targeting 

specific care needs of older people, this research could offer insight into values 

placed on technologies disaggregated by their care needs and deepen understanding 

of how people value technologies in their different care capacities.  

As such, these meetings helped inform three key research questions: 

What are public attitudes to and willingness to pay for, ICT for the care and 

support of dependent older people in Ireland? 

Do people display stronger preferences for different types of technology in 

care of older people? 

Do people prefer more traditional forms of care provision compared to 

technology based care programmes? 

 

Given the lack of financial support for existing community care services, 

understanding the strength of preferences for innovative technology-based 

interventions against more traditional forms of care provision was likely to 

strengthen the general understanding of public support for the development of a 

broader range of community based services that support older people to continue 

living at home. These research questions led to the development of five scenarios of 

programme descriptions which support a cohort of older people to continue living at 

home (as opposed to basing the benefits of the programme at an individual private 

good level
41

). In summary, it was determined that survey respondents would be 

asked to consider the following programmes
42

: 

 a state provided cash payment to family carers to encourage them to maintain 

and increase support and care in the home;  

                                                 
41

 Consequently, the survey may be described as being set more from a citizen perspective than a 

consumer perspective (Blamey, Common & Quiggin, 1995; Howley, Hynes & O’Donoghue, 2010). 
42

Scenario details are presented in full in Appendix F. 
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 a home-based technology programme that gives older people greater 

opportunity to monitor and maintain their own health and well-being; this 

scenario was varied across one of three technology scenarios: a falls 

prevention technology; a cognitive impairment detection technology and a 

social connection technology 

 an increase in publicly funded social care services (home helps, home 

support, respite care), for older people, also referred to as increases in Home 

Care Packages.  

 

The benefits of providing respondents with multiple programmes are twofold: firstly, 

it is more likely to discover how they would respond if the Government proposed 

these initiatives and secondly, reminding them of potential alternatives may help to 

elicit truer WTP values (O’Shea et al., 2008). The disaggregation of the technology 

scenario into three different technologies scenarios targeting falls prevention, 

cognitive impairment detection and social connection technology programmes 

permits the examination of how public preferences vary, if at all, for role of 

technologies in assisting with specific care needs. As mentioned, these are then also 

valued in each survey with the more ‘traditional’ forms of community care 

provision: the family carer grant programme and the state care programme.  

The expert opinion groups allowed the preliminary identification of broad scenario 

descriptions of the technology based programmes, following advice by the 

technology experts involved in the TRIL research centre. For example, the falls 

technology programme would be described as a sensor based programme along with 

the potential of technology to reduce the likelihood of needing family care provision. 

However, further investigation of the scenario descriptions as well as finalising the 

format of additional survey questions was required. Consequently, a number of focus 

groups were held in both the Galway and Athlone area.  

4.3 Focus Groups 

According to Mitchell and Carson (1989), “careful use of various pretesting 

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 reliability”. Pretesting is 

considered important to understand how people conceptualise and discuss the topic, 

an issue of particular importance if the topic to be explored has not previously been 
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done so in depth, which would be considered the case here (Mitchell and Carson, 

1989). Focus groups are commonly combined with other research methods with the 

most frequent pairings with either in-depth, individual interviews or quantitative 

surveys. Such methods are the most common way of combining qualitative and 

quantitative methods. Because surveys are inherently limited by the questions they 

ask, it is increasingly common to use focus groups to provide data on how the 

respondents themselves talk about the topics of the survey (Morgan, 1996). 

However, there are notable issues with conducting focus groups. The small size of 

focus groups suggests that researchers must be careful not to let one person dominate 

or influence the opinion of the group. Similarly, given the nature of focus groups, the 

researcher must be wary of extrapolating the opinions as reflective of the general 

population. However, with careful structuring and a moderator, focus groups can 

provide useful information. In this case, it was critical to employ various pre-testing 

methods to establish how people perceive and discuss long-term care for older 

people in Ireland, how they perceive technology for older people in long-term care 

and if they value these programmes and technologies at all. The latter is obviously of 

importance not only for determining the methodology chosen but also for the 

undertaking of the survey itself.  

Hence, three focus groups totalling 20 people, followed by a number of one-to-one 

interviews and a pilot study were conducted to test the reliability of the survey and 

scenario designs. The three focus groups were held between August and November 

2008 in Athlone and Galway. While a convenience sampling approach was used to 

recruit participants for focus groups through local community groups, a reasonable 

sample based on age and gender were involved in the focus groups. Overall, the age 

of the focus groups participants ranged from 18 to 84 years old. Each focus group 

consisted of between six to eight people and lasted about two hours. In addition, in 

January 2009, a number of NUI Galway students and Galway residents were 

recruited on a one-to-one basis to test the pre-pilot draft for interpretative purposes 

and possible cognitive fatigue relating to the length and multi-good nature of the 

survey design.  

Following a semi-structured format, the focus group participants were provided with 

a one page information sheet explaining the aim of the research: to explore 
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preferences for different care programmes for older people that assisted them to 

continue living at home rather than have to enter long-stay care. In particular, the 

information sheet informed respondents the main topics to be covered were: 

- To discuss some general issues relating to the care of older people. 

- To discuss what types of care programmes could be implemented to 

support older people to live in their own homes for as long as 

possible. 

- Whether participants think it is reasonable to ask the general public to 

contribute towards the cost of implementing different care 

programmes.  

 

The first focus group was used primarily to develop an understanding of perspectives 

on long-term care of older people by older people themselves. As such, the age range 

in this focus group was 55 to 84 years old. The remaining two focus groups included 

younger cohorts and were further structured to identify any potential questions for 

inclusion in the survey in terms of ‘warm up’ questions and possible attitudinal 

questions relating to the health service itself. Each focus group was recorded and 

followed a semi-structured pre-determined question guide. The question guide 

included the following: 

Q1. What do you think are the most important factors for older people care in 

Ireland? For example, what services?  

Q2. For an older person, what do you think are the most important factors for 

them in care? 

Q3. Have you heard of home based technology in care before? 

 

Subsequently, across all three focus groups, participants were presented with 

descriptions of the community care scenarios and asked to discuss their 

interpretations of them to help ensure validity and reliability of the scenario design. 

In addition, all respondents were provided with a two page survey to gage their 

levels of experience of care provision, experiences of health care services and 

technological proficiency of the focus group participants. Such questions were 

identified from the literature and expert opinion groups as key variables that may 
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influence WTP. In addition, the survey was used to explore participant responses to 

ranking the programmes and overall, whether they would contribute to the provision 

of such programmes. Expressions of initial WTP responses were followed by an 

open ended WTP question to determine how much they were WTP. This was used to 

help identify a bid vector for the payment card design included in the main survey. 

Findings from the focus groups are presented in more detail next. 

4.3.1 Findings 

Question 1 and Question 2: 

All three focus groups mentioned the heterogeneous nature of the needs of older 

people and that there is no ‘one solution fits all’ to address the long-term care needs 

of the general population. Interestingly, company and social interaction were 

highlighted by all as critical factors to the care of older people with intergenerational 

aspects being particularly important. In addition, most participants (bar one) felt that 

older people should be supported in their own homes for as long as possible. 

Generally, the older participants felt it was more important to support the carer than 

the older person themselves whereas younger participants felt it unnecessary to pay 

families for care provision. Similar to other research, safety and security were also 

highlighted as important factors for older people care (Comyn et al., 2003). The first 

focus group identified the lack of state support for older people in Ireland, in 

particular the uneven distribution of public health nurses in Ireland. In addition, 

transport to and from doctors was highlighted as a difficulty for older people. While 

technology was not mentioned in relation to assisting with this, telemedicine and 

telehealth offer the opportunity to address such concerns. Lack of information on 

entitlements in Ireland also demonstrated issues of transparency and information 

provision on the range of services and financial contributions available to families 

and carers.  

Question 3: 

The majority of participants were familiar with technology for social connection 

whereas half of the participants were aware of pendant alarms in relation to falls 

prevention. Cognitive technologies proved the least recognised with a lack of 

understanding of benefits of intervention for cognitive impairments. Cost of 
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technologies was raised as a concern in the focus group. For example, they were 

more willing to pay for a falls technology as it was perceived to be cheaper and 

therefore would target more people. In order to mitigate the effects of the costs of the 

programmes, the description of the outcome of the programme was altered to 

highlight the number of older people that would benefit from such a programme. 

Scenario description changes are presented in more detail in the next section.  

Interestingly, there was a noticeable age gradient in relation to the technologies. 

Younger people placed value on the cognitive technology with little recognition of 

the value of technology for falls prevention. In fact, younger people expressed a lack 

of understanding of the impact of a fall on an older people citing ‘sure it’s only a 

broken bone’ as a justification for not valuing a falls prevention technology at all. 

Older people, on the other hand, valued the falls technology the most out of the three 

technologies. Interestingly, all age groups were aware of the value of a social 

connection technology. This may suggest that people of all ages can more readily 

related to concepts of loneliness and isolation than to a physical impact or cognitive 

decline.  

Scenario feedback: 

Some feedback from the focus groups on the scenario descriptions included concerns 

over the separation of family care and state care into separate programmes. It was 

felt by participants that maximum benefit would be achieved through the provision 

of both programmes. While the provision of these as compliments is the optimum 

from the perspective of the older person and their families, previous research has 

found that the relationship between formal and informal care is better characterised 

as substitutes (Bolin et al, 2004). It also may be the view of policy that informal care 

is a substitute for formal state care provision given the heavy reliance on informal 

care in the community. In addition, this research is based from a priority setting 

perspective where funding of such care is limited and realistically, funding assigned 

to one method of care provision creates opportunity costs of the other care methods 

foregone.  

Following the focus groups, wording of the scenarios were altered based on 

suggestions and interpretation of general group. As noted previously, critical 
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questions were raised regarding the impacts of the technology based programmes. In 

particular, the outcome of each programme was altered from “Allows older people to 

continue living at home for longer” to “Allows an additional 250 older people to 

continue living at home rather than enter residential care”. This ‘outcome’ 

description was continued across all programme scenarios to try and ensure the 

return of WTP values reflected preference direction for the method of community 

care provision rather than reflect the numbers of people benefitting from the 

programme. However, this may be considered a limitation of this research in that no 

account was taken of sensitivity to the number of people benefiting, otherwise 

known as scope effects.  

Determining the preamble script prior to the discussion of the scenarios also emerged 

from the discussion in the focus groups. For example, in order to provide some 

information regarding care of older people, all focus group participants 

recommended including a short overview of the current long-term care provision in 

Ireland. As such, the following was including in the information sheet provided to 

each respondent participating in the full main contingent valuation survey: 

I would now like to provide you with some information on the care of older 

people in Ireland. Currently in Ireland, 11 per cent of the Irish population, 

approximately 465,000 people, are aged 65 and over. The vast majority of 

these people are active and healthy.  About 20,000 older people live in long 

stay residential care. Of those living in the community, about 31,000 older 

people require significant care from a variety of sources including: family, 

voluntary, private and public. 

In addition, respondents are made aware of the following: 

In the next few sections, we would like to explore your opinions on the 

importance of different care programmes to support older people to continue 

living at home rather than have to enter residential care. In a moment, I will 

describe three proposed care programmes to you, which are in addition to 

existing services provided to older people living in the community. We would 

like to know how much people, like yourself, would, hypothetically, be willing 

to pay for these care programmes. There is, of course, no question of anyone 

actually having to pay for these programmes. All we want to know is how 

people value the different programmes, which is important to help set 

priorities in health care. 
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Focus Group Survey results: 

A summary of the focus group survey responses suggest over half the participants 

ranked the state home care package programme first, followed by family with the 

technology programme ranked last. When asked to rank just the two traditional 

programmes, two –thirds ranked the State programme first. Out of the three 

technology programmes, the social connection technology was ranked first, followed 

by the falls technology programme with the cognitive technology programme 

consistently ranked last.  

Approximately two third of respondents were willing to contribute to the provision 

of the more traditional care programmes. Only half were willing to contribute to the 

provision of the technology programmes. The results of the open ended question 

suggest a wide bid vector ranging between zero up to a maximum of €500. To reduce 

truncation of the bid data, it was decided to include a ‘more than €500’ option on the 

payment care as well as an ‘other: please specify’ to ensure the full bid range was 

captured. This bid vector was further validated in the pilot survey.  

Of particular concern was the potential for both focus group survey respondents and 

subsequently, full survey respondents to protest against the payment vehicle. Given 

the publicly funded nature of our health care system, the most likely method of 

payment vehicle is an annual taxation increase. However, all three focus groups 

noted a distinct lack of trust in the health care service funding mechanism and that 

the current system should reallocate existing funding to fund the provision of the 

care programmes. While these comments provided guidelines for the follow up WTP 

questions, they also caused some concern for a potential increase in protest bids 

based on a taxation payment vehicle. As such, the survey also includes a follow up 

question to those who refuse to pay through an annual increase in taxation asking 

them whether they would be willing to pay through a voluntary donation payment 

mechanism. While a voluntary donation elicitation method is susceptible to 

respondents who may ‘free ride’, it was felt a necessary inclusion given the feedback 

from the focus group participants.  
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4.4 Key Survey Design Characteristics 

 

At this stage, it is important to clarify a number of key survey design characteristics 

including: the sample population and sample size; the mode of data collection, the 

sampling strategy employed in this study as well as the payment card design. This 

section briefly summarises these key survey design characteristics before discussing 

pilot results and the final survey layout. 

4.4.1. Identification of sample population 

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. As discussed previously and as a consequence of the publicly 

funded nature of the Irish health care system, it was decided to target a representative 

sample of the full population. An additional issue to be considered is the unit of 

measurement be it the individual themselves or the values of the household (Boyle et 

al, 2003). A review of the contingent valuation literature suggests a wide diversity of 

individual versus household values although Mitchell and Carson (1989) state that 

“…payments for most pure public goods are made at the household level”. Given the 

nature of the policy question at hand, it was anticipated that individuals who provide 

care to older people or who are responsible for making decisions, support and 

financial considerations regarding care of an older person would do so at a 

household level. In light of this, and following the recommendation of Mitchell and 

Carson (1989), the WTP values are elicited from a household perspective along with 

various socio-economic questions posed at a household level
43

.  

4.4.2 Mode of Data Collection 

In general, the most common way to collect primary contingent valuation data is 

through mail surveys. Other modes of data collection include telephone and online 

surveys and each mode has strength and weaknesses. However, the NOAA panel 

(NOAA, 1993), recommended face-to-face personal interviews as the optimal 

method of data collection.  For this research, the selection of face-to-face interviews 

was viewed as the superior collection mode due to the complex nature of the multi-

good survey. In addition, a key component of any contingent valuation survey is the 
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 For example, net income is requested at a household level from each respondent. 
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provision of information. It was felt that face-to-face interviews, conducted by a 

survey company with trained interviewers, would facilitate the collection of an 

unbiased survey dataset that required the provision of a large amount of information.  

4.4.3 Sample Size 

As noted by Mitchell and Carson (1989), the variance in CV WTP responses 

resulting from the survey instrument itself only adds to the problem caused by a 

large natural variance. As such, contingent valuation surveys “require large sample 

sizes because of the large variance in the (WTP) responses” (pg. 224). Also, the 

standard errors of the majority of other summary statistics, for example the mean, are 

also decreasing functions of the sample size. Given the decision to use the face-to-

face interview mode of collection, which is the most expensive of the modes of 

collection, the sample size in this research was constrained by the budget allocation. 

Therefore, the sample size chosen was the largest possible sample size given the 

budget constraint and resulted in a final sample size of 1214 face-to-face interviews 

with people ranging from 16 years of age upwards. The full contingent valuation 

survey was administered by TNS MRBI beginning in January 2009 through to April 

2009. 

4.4.4 Sampling Strategy 

The survey company employed a stratified random sampling strategy covering 150 

sampling points (or District Electoral Divisions), which were randomly selected 

from their database of electoral district points. There are 3,440 legally defined 

Electoral Divisions (ED) in the Irish state. These points were drawn in proportion to 

the population of adults aged 15+ years i.e. if 30 per cent of the 15+ population 

reside in the Greater Dublin Area, 30 per cent of the sampling points will be in the 

Greater Dublin Area and so on. Interviewers were issued with a starting address for 

each sampling point and instructed to achieve a total of 8 interviews at each point 

using a combination of random route and next birthday selection procedures. All 

findings contained within the sample data have been weighted to the CSO 2006 

proportions in terms of gender, age, social class and region to ensure that the data is 

nationally representative and to allow an accurate comparison of data across the 

three files. The full sample quota by age and social class is presented in Appendix A. 
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4.4.5 Payment Card Design 
 

Optimal bid distribution design methods exist for dichotomous choice methods and 

have the aim of maximising the efficiency of welfare estimates (Hanemann et al., 

1991; Kanninen, 1993; Cooper, 1993; Alberini, 1995). However, there are only a 

number of similar recommendations for a selection of a payment card bid vector. 

Nevertheless, there are some key guidelines to help ensure optimal bid design. One 

approach is to calculate payment card bids by spreading the range in a uniform 

manner across the distribution. According to Ryan et al., (2004), the range, the 

number of the bid amounts presented and the magnitude of the incremental increase 

in the amounts is crucial. It is important that the range and the amounts presented in 

the PC cover the range of respondents’ WTP. Their results indicate that bid vectors 

that are too narrow in range, with too few bid amounts should be avoided and using 

an exponential scale, with constant relative difference between bid amounts, may be 

beneficial. In addition, Alberini et al., (2003) comments that the statistical efficiency 

of welfare estimates can be low if most bid values are too far away from the centre 

of the distribution, while placing all bid values too close to the centre can result in a 

lack of data on the dispersion of the welfare measure. Further, a range of modelling 

routes can be taken for the respondents who state a WTP equal to, or greater than, 

the highest bid amount, with large impacts on the WTP.  

 

Following the work of Rowe, Schultz and Breffle (1996), the employment of an 

exponential response scale is used in this study to determine the number and 

distribution of bids on the payment card. In their work on optimal payment card 

design, Rowe et al (1996) suggest distributing bids using an exponential response 

scale with function of the form (1+k)
n-1

 to generate a set of n bids, where k>0, 

otherwise known as Weber’s law. This function produces bids in such a fashion that 

the bid values and the intervals between them increase at an increasing rate. It was 

felt that Weber’s law effectively captures people’s perceptions of the gap in the 

range amounts. In this research, k was selected at 0.478, which lies somewhere in 

between the upper and middle range that Rowe, Schultz and Breffle (1996) applied 

in their paper. This was used to generate 17 bids between €1 and €500. From pilot 

testing, it was shown that the range of bids was covered. The bids include 1, 1.50, 2, 
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3, 5, 7, 10, 15, 25, 35, 50, 70, 100, 150, 250, 350, 500
44

. Previous research 

highlighted the importance of a truncation effect and subsequent range bias (Rowe et 

al, 1996; Bateman et al., 1995). Respondents whose WTP was over €500 had the 

option of selecting a ‘more than €500’ amount. There was also the inclusion of an 

‘other amount: please specify’ for those who did not see an amount reflecting their 

WTP on the payment card. In addition, through extensive piloting of the survey to 60 

respondents as discussed next, feedback from interviewers were positive regarding 

the understanding and use of the payment card. An important point to note is that a 

zero amount was not offered on the payment card. This was done so primarily 

because it was felt that the initial WTP questions in which respondents are 

effectively asked twice if they are WTP (respondents who respond ‘no’ to the initial 

question are asked again are they WTP through a voluntary donation) would 

sufficiently capture any zero responses. Finally, the design of the payment card 

followed the advice of Boyle et al (2003), “Both payment-card and dichotomous-

choice questions require careful consideration in the selection of bid amounts... 

Payment cards, while perhaps having the same number of bid amounts as a 

comparable dichotomous-choice question, should not cluster bid amounts near the 

median”. In all five scenarios, the same payment card was used to elicit WTP.  

4.5 Pilot survey 

In addition to expert opinion groups and focus groups, the questionnaire was tested 

in a small pilot survey between November and December 2008 by TNS MRBI. Pilot 

studies are recommended in the literature to ensure reliability and understanding of 

the survey instrument by respondents (Bateman et al, 2004; Mitchell and Carson, 

1989). The undertaking of a pilot study in this research was considered advantageous 

for a number of reasons. First, it would allow the assessment of the feasibility of 

undertaking the study at a national level and test the length of the survey itself. 

Second, it would determine whether the proposed methodology was appropriate to 

address the research questions at hand or whether it was too complicated or difficult 

to interpret. Third, the pilot would give advance warning to any potential question 

difficulties and the appropriateness of the multi-good nature of the survey. Finally, 
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Payment card layout is presented in Appendix 2 
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the pilot would test the reliability and identify any potential truncation in the chosen 

payment card bid vector.  

A total of 60 pilot surveys were collected employing the sampling strategy 

techniques outlined previously
45

. Given the multi-good nature of the survey and the 

research goal of understanding various technology programmes relative to traditional 

forms of community care provisions, a sub-sample split of 30 surveys piloted the 

falls technology scenario and the remaining 30 piloted the cognitive technology 

scenario. Finally, the pilot offered the opportunity to explore a preliminary 

exploration of one of the methodological survey design tests. The chosen 

methodological test to pilot was a question sequencing test between explicit and 

implicit preference measures. As such, the respondents who valued the cognitive 

technology received the ranking question first prior to the WTP questions whereas 

the sample that valued the falls technology received these questions in the reverse 

order.  

 
 

Table 4.1: Pilot Descriptive Statistics 

  Falls
1 

 

Cognitive
2 

 

Male 12 15 

Single 13 14 

Age (mean in years) 45 41 

Third Education (%) 20 17 

Mean Income (€) 32,379 34,456 

Carer to older person 7 6 

Carer to other 2 5 

Receipt of payment 0 7 

  Notes: 
1
 Refers to the sample that received the falls technology programme 

   
2
 Refers to the sample that received the cognitive technology programme 

 

 

                                                 
45

 The full sampling strategy is presented in Appendix A. 
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Results:  

Overall, the feedback from the survey company was very positive. The interviewers 

expressed satisfaction with the progression of the pilot fieldwork and were happy 

with the questionnaire responses and respondent understanding. Table 4.1 provides 

summary statistics of the two pilot samples of 30 respondents each. Both samples are 

fairly comparable in terms of age, income and education despite the small sample 

size. The Cognitive sample has a greater number of respondents who have provided 

informal care along with a greater number who receive or have previously received 

payment for care provision.  

All respondents were asked in section one of the survey their own preferences for 

their own long-term care. With reference to Figure 2, the majority of pilot survey 

respondents (60 per cent) stated that they wanted to be cared for in their own home 

by family members.  Twelve per cent of respondents indicated that they wanted to be 

cared for in their own home by publicly funded care services, and 10 percent said 

they want to be cared for in their own homes by a personal carer hired by themselves 

or their families.   

Figure 4.1: Reported preference for care in the future 

 

 

Seven per cent wanted to be cared for in a retirement village.  Just five per cent 

stated they would like to be cared for in their own home with assistive-technology 

devices.  Being cared for in a long-term care institution elicited only a few responses 

(four per cent).  These findings again show the strong preference for person-led care 
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delivery over technological interventions, conforming to preferences demonstrated in 

the full survey results. The latter are discussed in more detail in Chapter 5. 

 

Results of Explicit Ranking 

Table 4.2 and Table 4.3 present the results of the explicit ranking section from both 

pilot samples. Both tables present absolute numbers rather than percentages given 

the sample sizes. Across both samples, the family carer grant programme is ranked 

the most important by the majority of respondents. However, there were sub-sample 

differences in the rankings of the technology programmes.  

 

Table 4.2: Falls Sample Ranking 

 Family
1 

Technology
2 

State
3 

Most important 13 5 7 

Second most important 9 2 13 

Third most important 2 17 4 

  Notes:  1 Refers to the family carer grant programme 

   2 Refers to the cognitive technology programmes 

3 Refers to the state care programme, also referred to as Home Care 

Packages 

 

In the falls sample, as is evident in Table 4.2 above, the home care packages 

provided by the State was the second most preferred and the falls sensor technology 

was the least preferred of the three community care programmes. However, this 

differs to the Cognitive sample, presented in Table 4.3 next,  in which the order was 

reversed with the technology programme ranked second most preferred and the State 

programme ranked last of the three programmes. 

 

Both tables present strong rankings only (those who provided an equal ranking for 

all three programmes were excluded). As is evident, respondents were able to 

distinguish between the programmes and select their most preferred programme. The 

distinction in rankings and ability of respondents to rank the programmes provided 

pilot testing validation for the explicit preference methodology chosen.  
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Table 4.3: Cognitive Sample Ranking 

 Family
1 

Technology
2 

State
3 

Most important 18 7 5 

Second most important 6 4 20 

Third most important 6 19 5 

  Notes:  1 Refers to the family carer grant programme 

   2 Refers to the cognitive technology programmes 

3 Refers to the state care programme, also referred to as Home Care 

Packages 

  

Results of the WTP: 

The results of the WTP questions revealed some interesting differences in the 

number willing to pay to support the development of the different community care 

programmes. The results are presented in Table 4.4 below, discussed in numbers 

given the sample size. Overall, the numbers willing to pay anything in the falls 

sample (which received the WTP questions second) were significantly lower than 

those in the Cognitive sample, where between 50 to 60 per cent of the sample were 

willing to pay towards the community care programmes. An analysis of the follow 

up questions to the WTP questions suggested the primary motive for not providing a 

positive WTP value was that participants couldn’t afford it. Protest zeros were 

identified in both samples relating to the efficiency of the health care system and that 

other funding should be used to provide these programmes as opposed to increases in 

general taxation.  

 

Table 4.4: Willingness to pay for programmes 

  Sample 1 

Falls (N) 

Sample 2 

Cognitive (N) 

Family 9 19 

Technology 9 15  

State 11 18  

 

While there are a large proportion of zeros in the falls sample, it is unclear if this was 

due to the technology received or the methodological test of the WTP questions 

preceding the ranking questions. Consequently, it was determined that a sub-sample 
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split of the final falls technology sample to test the issue within sample was 

warranted in the main survey. Furthermore, the pilot provided validity of the 

payment card, which was assessed through the distribution of responses. Critically, 

across most of the programmes only one person selected the amount of €500 and no 

one selected ‘more than €500’, ensuring the distribution of the payment card bids 

was sufficient to cover the range of bids.  

 

Table 4.5: Mean and Median WTP Pilot Estimates 

  Falls 

Mean 

(Median) 

Cognitive Mean 

(Median) 

Family 45 

(0) 

85.92  

(50) 

Technology 37 

(0) 

80.5 

(35) 

State 75.90 

(0) 

76.72 

(50) 

 

Table 4.5 above presents the pilot mean and median estimates using a lower bound 

non-parametric Turnbull estimator and excluding protests bids as identified through 

the follow up questions. The estimates of the median for the Falls sample are all 

zero, reflecting the high proportion of zero responses and skewed nature of the WTP 

distribution. The cognitive sample mean and median are also skewed but suggest 

again that the payment card provided sufficient bids with the bids distributed around 

the median. 

Finally, of primary importance from the pilot survey was the feedback from the 

open-ended question concerning difficulties with answering the WTP questions in 

the survey. Overall, the majority of the responses concerning difficulties with the 

WTP questions were due to respondent’s uncertainty surrounding their own 

economic situation as opposed to difficulties with the information presented in the 

scenarios. Based on initial responses and further detailed comments of respondents 

who completed the questionnaire, a number of changes were made to the original 

questionnaire which focused on reducing the survey length from a 35 minute survey 

to an average of 30 minutes. This principally involved reducing some multi-choice 

‘warm-up’ questions at the beginning of the survey to single choice questions to 

reduce survey time. 
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4.6 Final Survey Layout 

 

This section will outline the layout and presentation of information to respondents in 

the contingent valuation survey to help them determine their preferences regarding 

different community care methods. The full versions of the surveys per sample break 

out are presented in the Appendix D and E with the scenarios presented in Appendix 

F.  

 

Introduction: To provide the individual with a brief introduction to the survey to 

request their participation 

Section A: Experience and Care of Older People: To establish familiarity with 

provision of care of older people and to provide some warm up questions as 

recommended by Bateman et al (2004).  

Preamble: To provide respondents with background information to the study and to 

familiarise them with the survey. 

Section E: Ranking of the programmes: Respondents are asked to rank the three 

programmes they are presented with. The order of this question varies in the falls 

sample. 

Section B, C, D: Willingness to pay questions: These sections contain the 

willingness to pay questions for each of the scenarios along with the follow up 

questions to determine motives for valuing each scenario. 

Section G: Difficulties with questions: An open ended question for the respondent 

to determine any difficulties with answering the willingness to pay questions.  

Section I: Characteristics of Respondent: Contains a range of socio-economic 

questions as well as experience and attitude questions of long-term care. 

Section H: Interviewer report: A section for the interviewer to complete to assess 

their interpretation of the respondent’s level of understanding of the survey.  

 

Introductory:  In the introductory section of the questionnaire, interviewers 

were given a brief script to ask potential respondents their interest in taking part in 

the survey. This script was designed to briefly inform the respondent of the survey 

purpose but was sparse in its provision to limit potential self-selection bias that may 

occur with only highly interested respondents taking part in the survey.  
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Experience and Care of Older People: As is common in contingent valuation 

surveys, respondents were asked a series of ‘warm-up’ questions. Some of the 

questions in the introductory section were included to obtain information on 

experience of care of older people as well as questions to encourage people to think 

about care of older people in Ireland. In particular, people were asked their 

experience of care provision to both a person over 65 and someone with physical or 

mental disabilities aged under 65. It was perceived by the researcher that those with 

experience of providing care to someone under 65 may have exogenous preferences 

in relation to health and social care provision which warrant consideration in this 

study. In addition to this, people with care experience are asked their levels of care 

experience determined through how many hours of care provision on average they 

provided per week. Continuing with experiences of care and given that one of the 

scenarios involves the provision of a weekly payment to family carers, a question on 

receipt of different types of payments for care was included also. Some additional 

warm up questions included questions on subjective likelihood of providing care in 

the future and subjective likelihood of needing care in the future.  

 

In the final part of the introductory section, respondents are asked their preferred 

method of care provision for their own long-term care in the future as well as their 

expected method of future long-term care provision. These final two questions in the 

introductory section are adapted from the Special Eurobarometer survey conducted 

in 2009 to understand preferences and attitudes to care of older people in Europe. It 

is anticipated that while these questions would be beneficial as warm up questions, 

they may also pick up any heterogeneity across individuals regarding their 

perception of care provision in Ireland
46

. These questions form the basis of analysis 

in Chapter 5. 

 

Ranking and Willingness to Pay Questions: 

 

An explicit ranking question was included to allow respondents to directly express 

their preferences without applying a monetary value. The ranking question included 

                                                 
46

 This is of particular importance in conjunction with socio-economic characteristics of respondents. 

For example, such perceptions may affect WTP for community care programmes.  
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in the surveys was formatted to permit the testing of Sen’s expansion property. 

Therefore, respondents were asked to rank two programmes and to repeat the 

ranking exercise following the inclusion of the third programme to test for changes 

in rankings due to the inclusion of a third option. For example, there are two options 

available to respondents, x and y available from choice set A’(x, y), and respondents 

rank x more preferred to y. If the choice set is expanded to choice set B’(x, y, z) with 

the addition of option z, y cannot be chosen above x. If the percentage of 

corresponding rankings is high, this suggests that individuals respond rationally to a 

ranking exercise, and that the technique is a good measure of ordinal preferences 

(Ryan et al, 2004).  

 

All participants were asked their WTP values for each of the three programmes. A 

frequently used contingent valuation question involves a two stage format. 

Therefore, the question format asked in this survey is in a two-stage format and is as 

follows: 

 

1) Would your household be willing to contribute anything in extra income 

tax for the provision of this care programme? 

(If ‘no’, ‘don’t know’, ‘no-one in this household pays income tax’ please 

move to the next question) 

 

1A). If the payment was in terms of a voluntary donation, would your 

household be willing to contribute anything for the provision of this care 

programme? 

If yes: 

 

2). What is the MAXIMUM your household would be willing to contribute 

each year for the provision of the Home Care Package Programme? Please 

bear in mind that your contribution would reduce what you have left to spend 

on other things 

 

 

The resulting data provides details on two sets of individuals’ WTP: whether the 

initial decision is positive or not and if positive, the amount they are WTP. Figure 1 

next describes the second-stage willingness to pay question format. The payment 

vehicle used was an increase in annual taxation, reflecting how the Irish health 

system is funded. In order to reduce protesting against a tax increase, those who 

refused to pay an increase in tax were subsequently asked if they would value the 

programmes through a voluntary donation. An important point to note here is the 
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additional statement included in the questionnaire: “Please bear in mind that your 

contribution would reduce what you have left to spend on other things” as this 

reminds respondents to think of their budget and consider the substitutability of their 

income for the good in question.  

 

 

Figure 4.2: Willingness to Pay Question Format 

 

 
 

 

 

Follow Up WTP Questions 

Given the range of motivations for WTP or not WTP, follow up questions play an 

important part of any survey design. Table 4.6 next lists some of the possible 

motivations by respondents for their positive or negative response to the initial WTP 

question. Follow up responses allow for the subsequent identification of responses 

categorised into true zeros, protest bids, use values, non-use values, option values 

and existence values. The full selection of follow up questions for those willing to 

contribute or not willing to contribute to see the programmes implemented are 

presented the full survey in Appendices D and E. 

Taxation 

Yes No 
Don’t 

Know 

Voluntary Donation 

Yes No 
Don’t 

Know 

True Zeros Protests 

Payment Card 

(19 Options) 

Certainty scale 
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Table 4.6: The Range of Potential WTP Responses 

 

Included in the range of follow up questions respondents were presented with the 

choice of both selecting their most important reason as well all reasons that they felt 

reflected their response to the WTP question. The technology programme follow up 

reasons differed slightly from those for the family care grant programme and the 

state care programme with the addition of technology specific motivations. For 

example, the positive WTP follow up reasons for the technology based scenario 

included a reason “Home based technologies allow the exchange of important health 

information to improve health of older people” to capture if people’s primary reason 

for supporting the development of technology based care is that its benefit lies in its 

ability to exchange important health information. In a similar style to the reasons 

respondents are willing to pay, those who refused to pay anything for the technology 

based programmes were also offered the option of “Home based technologies, 

through the exchange of health information, may raise privacy issues for older 

people”. 

 

Identification of true zeros, protest bids, use values, non-use values, option values 

and existence values raises implications for final analysis. Majority of analysts 

exclude protest bids from final analysis. However, this raises the potential for 

introducing systematic bias into the WTP estimates. The resulting conclusion is that 

if excluding non-responses from the data analysis does not bias the overall 

representativeness of the sample, then it should not bias the WTP results. Stringent 

checks are conducted in Chapter 8 to determine whether the exclusion of non-

responses did induce systematic bias into the characteristics of the sample. A number 

of strategies for identifying outliers and strategic bids are also presented Chapter 8 

 Respondent is willing to 

pay for the hypothetical 

good or service 

Respondent is not willing 

to pay for the 

hypothetical good or 

service 

Respondent is able to pay 

for the hypothetical good 

or service 

 

 

Willing and able 

 

Able but not willing 

Respondent is not able to 

pay for the hypothetical 

good or service 

 

Willing, but not able 

 

Not able, not willing 
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but in summary, may include cross checks of reported WTP against income to 

determine those that have provided responses in excess of their ability to pay. 

Interviewer follow-up questions may also provide insight into the attitude and 

participation of the respondent to the survey itself. 

 

Difficulties with questions 

After the willingness to pay questions, there was an open ended question for the each 

respondent to complete if they experienced any difficulties with answering the 

willingness to pay questions and if so, to identify the primary difficulties 

experienced by these respondents. Pilot findings suggest that most participants who 

answered this question did so because of uncertainty surrounding their own financial 

circumstances. 

 

Characteristics of Respondent 

The second last section of the survey collected a range of socio-economic data 

including age, marital status, number in the household, education levels and 

technical proficiency. Income was asked from a household perspective and 

respondents chose from 12 income categories with an additional ‘don’t know’ and 

‘refused’ option. The income categories followed those included in the CSO 

Quarterly National Household Survey. This section also proceeded to collect data on 

self-reported health status, medical card ownership and health insurance status. The 

final part of this section collected information on experiences of various health care 

services including: GPs, hospitals, public health nurses, home helps and respite 

services to check the prevalence of either positive of negative experiences of health 

and social care services. In addition, respondents identified their three primary policy 

areas concerning older people care they felt warranted further development. The 

primary purpose of this table was to capture a comprehensive perspective on policies 

that affect older people covering a spectrum of key policy areas.  

 

Interviewer report 

The final section of the survey included a table for the interviewer to complete to 

assess their interpretation of the respondent’s level of understanding of the survey.  
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4.7 Methodological Survey Design Features 

Given the scope of the sample size undertaken in this study and the sub-sample 

survey methodology, a number of methodology tests were built into the survey 

design. In particular, ordering effects, convergent validity, preference certainty and 

an exploration of preference reversal through question sequencing were tested 

through various design techniques 

4.7.1 Ordering effects 
 

This study employs an external “between sample” design to test for ordering effects, 

where the different sub-samples of the survey group received different orders of the 

scenarios. The following table, Table 4.7 presents the order of the scenario received 

and Figure 4.3 presents the full sample breakdown as well as scenario order.   

 

Table 4.7: Order of Scenario Received 

 Sample 1
1 

Sample 2
2 

Sample 3
3 

First State (S11) Family (F21) Family (F31) 

Second Tech* (T12) State (S22) Tech* (T32) 

Third Family (F13) Tech*  (T23) State (S33) 

  Notes:  1 Refers to the sample that received the cognitive technology 

   2 Refers to the sample that received the social connection technology 

   3 Refers to the sample that received the falls technology 

 

 

It is evident from both Table 4.7 and from Figure 4.3 that the family care programme 

and state care programme are held consistent across all three samples. The 

technology scenario received is altered depending on the sample group. For instance, 

Sample 1 received the cognitive technology programme whereas Sample 2 received 

and Sample 3 received the social connection technology and falls technology 

respectively. The order of the scenarios received was then altered per sample group 

to provide an external ‘between sample’ test of ordering effects. As a result, the state 

care programme was received in first, second and third position depending on the 

sample. The technology programme was held in second place for two samples and in 

third place in Sample 2 whereas the family care programme was in first position for 

two samples and last in Sample 1.  
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Figure 4.3: Sample Breakdown and Scenario Order 

 

 
 

 

In terms of ordering effects, following Bateman et al’s., (2004) classification of 

inclusive or exclusive list as described in Chapter 3, this survey may be classified as 

an exclusive list due to the priority setting perspective employed in the underlying 

survey design. The literature also distinguishes between advanced disclosure or 

stepwise designs (Bateman et al, 2004; Andersson and Svensson, 2008). While most 

studies employ a stepwise methodology, this study employed an advanced disclosure 

approach facilitated by the information sheet and explicit ranking questions. In 

particular, each respondent was given the following short description of each 

programme prior to both ranking and WTP valuation: 

- an increase in publicly funded social care services (home helps, home 

support, respite care), for older people.  

- a home-based technology programme that gives older people greater 

opportunity to monitor and maintain their own health and well-being;  

- a state provided cash payment to family carers to encourage them to 

maintain and increase support and care in the home. 

 

Full Survey 

 

Family care Programme  

(N=1214) 

 

Technology Programme 

(N=406 x 3) 

 

State Care  

Programme  

(N=1214) 

Sample 1 (N=407) 

 

1 Family Care Programme 

2 Falls Tech Programme 

3 State Care Programme 

Sample 2 (N=406) 

 

1 Family Care Programme 

2 State Care Programme 

3 Social Connection Programme 

Sample 3 (N=406) 

 

1 State Care Programme 

2 Cognitive Tech Programme 

3 Family Care Programme 
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4.7.2 Preference Certainty 

One particular issue within the Stated preference techniques concerns respondent’s 

uncertainty regarding their preferences and intentions that they state during the 

survey process. In this study, following each preference elicitation format (ranking 

and WTP questions) respondents were asked a follow up question regarding their 

certainty of their answers. The terms “certainty” and “uncertainty” are used in the 

general sense to allow respondents to express how confident they feel in their 

responses. Given the multi-good nature of the survey where each respondent is asked 

their ranking and valuation question for three care programmes, the certainty scale 

offers a range of possibilities to be explored, particularly relating to preference 

anomalies, which are of importance to public policy. Some key questions that may 

include: 

 Do such anomalies exist in this data and do they disappear as people become 

more experienced in relevant decision environments? 

 Are people more certain of their ranking answers in comparison to their 

valuation answers? 

 Does question ordering affect preference uncertainty? 

 

Certainty was measured on a 5-point Likert scale as was asked as follows: 

 

On a scale of 1-5, Where 1 is not certain at all and 5 is very certain, please indicate 

how certain are you of your answer to the above question?  

 

  (207) 

1 Not at all certain .............................................................  1 

2 Uncertain ........................................................................  2 

3 Neither certain nor uncertain ..........................................  3 

4 Certain ............................................................................  4 

5 Very certain ....................................................................  5 

 
 

Only those who state a positive WTPare asked their certainty regarding their 

estimates. It is therefore assumed that those who do not place a monetary value for 

each of the programmes are certain of their ‘No’ answer.  
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4.7.3 Question Sequencing and Convergent Validity 
 

The employment of both an explicit ranking question and WTP questions provides 

the opportunity to test for convergent validity across methods. Testing of convergent 

validity includes comparisons of the programme explicitly ranked first within a 

sample against the programme valued with the highest WTP value. Further to this, 

within the Falls sample, a sub-sample split provided the opportunity to test for 

convergent validity across preferences elicitation methods when the order of 

questions is reversed. In this case, 202 respondents within the falls sample received 

the explicit ranking question before the WTP questions and 204 respondents 

received it after the WTP questions. Adopting a within sample split allows for 

testing of differences in ranking, WTP estimates and certainty levels across the two 

groups. Both surveys are presented in detail in Appendices D and E. 

4.8 Summary 

The survey instrument used was finalised through a process of expert opinion 

groups, focus groups and pilot testing. Both explicit and implicit preference 

measures were adopted in this study and provided the opportunity to test for 

convergence of methods dependent on the question order received. The focus groups 

and pilot validated the payment card instrument as well as the use of a split payment 

vehicle method of both taxation and voluntary donation. The pilot also indicated 

mixed levels of WTP for the programmes but a clearer distinction in rankings. The 

survey instrument itself consisted of a range of ‘warm up’ questions concerning care 

experiences, frequency of care provision and anticipation of own care needs and 

future informal care provision. A wealth of socio-economic data, including 

education, income, technical proficiency, self-reported health and experiences with 

health care services, was collected.  The sample size facilitated a number of 

methodological tests including tests for ordering effects, convergent validity and 

assessments of preference certainty in a multi-good contingent valuation survey. A 

full exploration of the survey results and methodological tests are presented in the 

remaining chapters.  
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5. Sample Characteristics and Preferences for Own 
Long-Term Care 

 

Chapters 5, 6, 7, 8 and 9 present the results from the three contingent valuation 

surveys issued to 1214 respondents across the Republic of Ireland. To set the 

context, Chapter 5 begins the results section by providing a detailed overview of the 

respondents who took part in this survey process, presenting household 

characteristics, care experiences and care preferences and expectations.  

The first section of this Chapter presents an overview of the non-response in the 

household income questions. Typically, household surveys generate a high 

proportion of non-responses to the household income question and rather than 

exclude these non-response observations, different strategies may be adopted to 

reassign values to missing household income data. The strategy adopted for 

addressing missing household income responses is discussed along with the resulting 

mean household income estimates. Subsequently, Section 5.2 details a socio-

economic profile of the respondents in all samples, including a graphical 

presentation of the geographical distribution of respondents across the Republic of 

Ireland, to demonstrate representativeness of the respondent sample. Section 5.3 of 

this chapter provides an exploration of additional characteristic variables including 

care experiences, care perceptions and health service experiences to complete the 

detailed profile of survey respondents. Of note in this chapter is the exploration of 

personal long-term care preferences and expectations. That is, what methods of long-

term care respondents would prefer for their own future long-term care provision and 

what methods they expect to be cared by in the future. The sample is split by age: 

those aged under 50 and those aged over 50 to explore exogenously determined 

preference and expectation heterogeneity by age group. This examination of 

exogenously determined preference heterogeneity is continued through in the 

estimates of WTP per sample in Chapter 6 and is based on a priori expectation that 

preferences may differ from younger people to older people. 

While the analysis throughout this chapter is basic in its formulation, it consists of 

graphical and cross-tabulations of socio-economic variables, care experience and 

perceptions of care provision to highlight potential relationships. Relationships are 
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demonstrated through either: Pearson’s chi-squared test, Spearman’s correlation 

coefficient, the Wilcoxon-Mann-Whitney test or the Kruskal-Wallis test, where 

relevant
47

. All graphical analysis is conducted in Excel and statistical relationships 

are established in Stata 10. 

5.1 Income distribution and non-response 

As is common in surveys, there were a large portion of non-response or refusals to 

the household income question. In this case, approximately 49 per cent of 

respondents provided an answer of either Don’t Know’ or ‘Refused’ to respond to 

the household income question. Given the high proportion of respondents who 

refused to state their household income, various methods may be employed to re-

calibrate their income rather than exclude these observations as missing 

observations. Moreover, exclusion of such observations may also induce systematic 

bias into the sample data. One method of income calibration is replacement using 

average income per social class. Based on the sub-sample of respondents who did 

provide their income, the average disposable household income (based on the 

income interval mid-points) for each social class category is calculated and 

replacement of missing values is based on average income per social class. However, 

this may lose significant variability in the income variable if the majority of 

replacement income values are calculated for one particular social class group. In 

this research, rather than exclude respondents who refused to give their income, their 

income was approximated through regression techniques. As such, it is possible to 

establish how household income is determined through other reported characteristics 

of the household. In this case, household income is determined by gender, age and 

age-squared, to account for the non-linear relationship between age and income, as 

well as location, marital status, education and employment. An OLS regression of 

household income onto these variables provides an equation that can be used to 

predict income and subsequently, the missing income is inputted from this predictive 

equation. Table 5.1 below summarises mean household income post-estimation for 

                                                 
47

 Pearson’s chi-squared test is applied to test if there is a relationship between two categorical 

variables. Spearman’s correlation is used when one of the variables is assumed not to be normally 

distributed. The values are converted to ranks and are then correlated. The Wilcoxon-Mann-Whitney 

test is a non-parametric equivalent of the independent samples t-test and the Kruskal-Wallis test is a 

generalised form of the Mann-Whitney test when one independent variable has two or more levels 

with an ordinal independent variable.  
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each of the samples. The mean of the replacement household income for the 

cognitive sample and falls sample are €34,178 and €35,355 respectively. The mean 

for the falls sample is slightly lower at €31,555.  

 

Table 5.1: Mean Household Income per Sample Following Replacement 

 Cognitive
1
  

(Sample 1) 

Soc Con
2 

(Sample 2) 

Falls
3 

(Sample 3) 

Variable Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. 

Household  

disposable income* 

34,178 

 

19,693 35,355 

 

20,024 

 

31,555 17,456 

1Cognitive refers to the sample that received the cognitive technology scenario 
2 Soc Con refers to the sample that received the social connection technology scenario 
3 Falls refers to the sample that received the falls technology scenario 

 

Given concerns surrounding the relationship between contingent valuation and 

ability to pay, the distribution of the replaced income values and social class are used 

to examine ability to pay versus WTP in Chapter 6. 

5.2 Geographical distribution and Socio-economic profile 

 

Figure 5.1: Geographical Distribution of Respondents 
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In this section, the initial step in building the respondent profile begins with the 

geographical distribution of respondents across Ireland as presented in Figure 5.1 

above. As is evident, the geographical distribution of respondents is representative of 

the population across Ireland with a high concentration of respondents in Dublin, 

reflective of the Irish population as a whole. Each county in the Republic of Ireland 

is represented with a balance between urban and rural distributions, which is also 

reflected in Table 5.2 next. Table 5.2 ensures representativeness of the samples 

based on gender, age, social class and region based on the CSO 2006 and also 

ensures comparability of sub-sample analysis. 

 

Table 5.2: Sample and Population Statistics 

 Ireland Full <50 >50 Falls
1
 Cog

2
 Soc 

Con
3
 

Variable % % % % % % % 

Female 51 52 50 50 52 51 51 

Married 47 51 41 66 51 50 51 

Health insurance** 49 54 53 54 52 54 55 

Medical card** 29 32 23 47 35 29 32 

Good health 70 62 73 43 64 62 60 

Main earner - 60 55 69 58 61 62 

Age 15-24 15 13 21 - 14 13 13 

Age 25-44 32 42 67 - 42 42 41 

Age 45-64 22 28 - 56 28 27 29 

Age 65+ 11 16 - 43 15 17 16 

Income* 36,000 33,422 36,404 28,655 31,555 34,178 35,355 

Average no. in 

household 

- 3.1 3.61 2.43 3.2 3.1 3.1 

Third level Education - 26 32 15 22 28 28 

Good Technical 

proficiency 

- 68 84 41 68 67 68 

Paid employ - 50 56 36 48 50 51 

Urban N/A 61 63 56 61 61 61 

Dublin 28 28 29 25 29 27 27 

Leinster 26 26 26 24 26 25 25 

Munster 27 28 27 29 27 29 27 

Con / Ulster 18 18 17 20 18 18 19 
1 Falls refers to the sample that received the falls technology scenario 
2 Cognitive refers to the sample that received the cognitive technology scenario 
3 Soc Con refers to the sample that received the social connection technology scenario 

*Source: One family voice support action for one parent families 

**Source: CSO Quarter 3 2007; Remainder: CSO 2006 

# Non-responses were not considered for comparative purposes with population statistics 

 

 

Table 5.2 above summarizes the sample of the respondents. The first column 

presents national statistics drawn from the National Census results for 2006 while 

the second column presents the descriptive statistics from the aggregated full sample. 
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A point of focus in this chapter and in Chapter 6 is the exploration of preferences by 

age groups, given the a priori expectation that preferences may vary between 

younger and older groups. Accordingly, descriptive statistics are also broken out by 

age group with those aged below 50 years of age and those aged over 50 years of age 

presented in columns thee and four respectively.  The remaining columns present the 

descriptive statistics by individual sample, characterised by the technology scenario 

received. 

Across the relevant sample statistics, it is evident that each sample in their own right 

is representative of the general population, relative to the national population 

statistics. Tests of significance
48

 confirm no significant difference between samples 

per descriptive statistic. Focusing on differences between those aged under 50 and 

those aged over 50, the mean household income of those aged 50 and over were €28, 

658 and was significantly different from those aged under 50 who had an average 

household income of €36,404. Similarly, the number in the household were 

significantly different given the older cohort are more likely to have less family 

living within the household. Additionally, a higher percentage of those aged 50 and 

over are married (66 per cent compared to 41 per cent) and there is a significant 

difference in terms of third level education attainment, reflective of changes in 

education policy with the introduction of free third level education in the early 

1990s. It is also notable that there is a significant difference in levels of technical 

proficiency with 84 per cent of those under 50 reporting good to high levels of 

technical proficiency compared to 41 per cent of those over 50. This provides some 

insight in the potential demography of users of technology who may value 

technology within their future community care provision. Furthermore, 32 per cent 

of those aged under 50 had achieved some level of third level education relative to 

less than half that for those aged 50 and over (15 per cent). In addition, 56 per cent of 

those aged under 50 were in some form of paid employment relative to 39 per cent of 

those aged 50 and over. This is not surprising although variation in the older cohort 

is greater. Finally, a higher percentage of the younger cohort living in urban areas 

(63 per cent compared to 56 per cent).  

                                                 
48

 Although not presented in full here, tests of significance include t-tests and Mann-Whitney tests 

where relevant.  
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5.3 Care Experiences and Care Perspectives 

The introductory body of the survey addressed a range of care experiences and care 

perspective questions. A descriptive analysis of these questions is presented next 

with a particular focus on long-term care preferences and expectations. Beginning 

with care experience questions, 24 per cent of the full sample had experience of 

providing informal care. It is worth acknowledging that this figure includes all 

persons who are currently providing, or those who had previously (in the last 10 

years) provided, regular unpaid personal help for a friend or family member with a 

long-term illness, health problem or disability (including problems due to old age)
49

. 

Figure 5.2 below details care experiences by gender and indicates that the majority 

of those with care experience in this sample provided between 1- 14 hours of care on 

average per week. It is also evident that a slightly higher number of females were 

providing 43 hours of more care per week relative to their male counterparts. 

 

Figure 5.2: Experience of Informal Care Provision by Gender 

 

 

While the results are not presented in full here, it is important to note that there are 

differences between the age groups and informal care provision. For example, 18 per 

cent of those aged 50 and under had experience of care provision compared to 35 per 

cent of those aged 50 and over. Again, the significant difference is unsurprising 

                                                 
49

 According to Eurobarometer data (2008), the percentage of Irish people (21.5 per cent) providing 

help within the family is the fourth highest across 15 European countries (Alber and Kohler, 2004). 

Ireland also comes in at fourth highest (11 per cent) for delivery of care outside the family. Delivery 

of care to people over 60 was reported by 20.7 per cent of Irish participants.   
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given the relative high levels of informal care provision provided in Ireland by those 

aged between 50 – 64 years of age (CSO, 2010). 

Those who had care experiences were subsequently asked whether they received 

payment for care. Only 10 per cent received the Carer’s Allowance and 9 per cent 

previously received the Carer’s Allowance. As is evident in Table 5.3, significant 

proportions of respondents currently do not receive (85 per cent) or did not 

previously receive (87 per cent) any form of payment for care. Given the relatively 

large amount of unpaid informal carers in Ireland
50

, it is not unexpected to find such 

a low response to a payment question. 

 

Table 5.3: Payment for Care Provision % (N) 

 Currently Receive Previously Received 

Carer’s Allowance 10.7 (32) 9.1 (27) 

Carer’s Benefit   0.7 (2) 1.7 (5) 

Private payment for care directly  

from the older person themselves 

0.7 (2) 1.7 (5) 

Private payment for care from the  

older person’s family   

1.0 (3) 1.7 (5) 

Other (please specify)   2.0 (6) 1.0 (3) 

None of these 85.5 (254) 87.5  (260) 

 

The expectation of providing care in the future was reasoned to impact respondent’s 

expectations of supporting the development of care support services. It is, therefore, 

interesting to explore the expectation of Irish respondents on their future care 

provision with the results presented in Table 5.4 next. Overall, approximately 40 

percent of the sample states their likelihood of providing care in the future as either 

almost inevitable or likely. Interestingly, about 30 per cent of all three samples 

predict their own likelihood of providing care as unlikely and highly unlikely. Again, 

drawing on an age split in the full sample in terms of expectations of future care 

provision, 62 per cent of those aged below 50 years of age anticipate a higher or 

above likelihood of future care provision to a person aged 65 and over in the next 20 

years compared to 51 per cent of those aged 50 and over. This may be reflective of 

                                                 
50

 As discussed in Chapter 2, approximately 13 per cent of informal carers in Ireland receive some 

form of financial support (CSO, 2010). 
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younger cohorts’ awareness of the possibility of future care provision to parents in 

Ireland.  

 

Table 5.4: Likelihood of Providing Care in the Next 20 Years (%) 

 Full 

 

Falls
1
  Cognitive

2
 Soc. Con.

3
 

Almost inevitable 16.2 16.2 16.8 15.6 

Likely 27.9 23.8 29.0 31.0 

Would not exclude the possibility 13.9 18.2 11.4 12.2 

Unlikely 13.9 14.0 14.4 13.4 

Highly Unlikely 15.1 14.5 16.1 14.6 

Don’t Know 12.9 13.3 12.4 13.2 

Total (N) 1214 407 404 403 

Notes:  1 Refers to the sample that received the falls technology 

  2 Refers to the sample that received the cognitive technology 

  3 Refers to the sample that received the social connection technology 
 

In a similar fashion to the previous question, respondents were asked to express their 

own likelihood of needing informal care. As can be anticipated from what may be 

considered a ‘warm up’ question, quite a high percentage of each sample anticipated 

a likely or almost evitable expectation of likelihood of needing informal care. In fact, 

as presented in Table 5.5, approximately 60 per cent of each sample stated their 

likelihood of needing informal care as likely or almost inevitable.  

 

Table 5.5: Likelihood of Needing Informal Care (%) 

 Full 

 

Falls
1
 Cognitive

2
 Soc. Con.

3
 

Almost inevitable 19.0 20.2 21.8 15.1 

Likely 38.1 34.6 37.4 42.4 

Would not exclude the possibility 16.7 20.2 16.8 13.2 

Unlikely 6.8 6.4 5.9 7.9 

Highly Unlikely 3.2 3.4 4.0 2.2 

Current receiving care 1.2 1.0 1.2 1.2 

Don’t Know 15.0 14.3 12.9 17.9 

Total 1214 407 404 403 

 Notes:  1 Refers to the sample that received the falls technology 

  2 Refers to the sample that received the cognitive technology 

  3 Refers to the sample that received the social connection technology 

 

Given perspectives on the likelihood of needing care in the future and the 

corresponding relationship between own health status and WTP for care support 

programmes, all respondents were asked to subjectively indicate their own health 

status on a five point Likert scale. Majority of the respondents indicated a level of 
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health as ‘Good’ or above with little difference across samples relative to the full 

sample. However, subjective health status decreases significantly with age. A much 

higher percentage of those aged under 50 report good health (73 per cent) compared 

to those aged 50 and over (43 per cent).  

A key impact on the willingness of the general public to invest further income into 

the development of health care services is their own experiences with such services. 

Regular media coverage highlight the lack of health services and more commonly, 

poor experiences of the nation with such services. It is, therefore, interesting to 

investigate respondent experience with various health care services. Table 5.6 below 

details respondents experiences across a range of health services including hospitals; 

GP; Home Help; Public Health Nurses; Respite and Long-stay care services. Given 

the expectation that respondents may not necessarily have experience with all of the 

various health services, respondents were offered the option of a ‘don’t know’ 

response. 

 

Table 5.6: Experience of Health and Social Care Services – Full Sample 

 Hospitals GP Home Help PHN Respite Long-Stay Care 

Very Good  20.4 41 7.3 14.7 5.3 4.5 

Good  39.8 45.5 11.9 19.7 9.4 10.6 

Neither Good  15.2 7.4 5.2 5.4 4.6 6.7 

nor Bad       

Bad 10.2 1.9 1.7 1.9 1.7 3.7 

Very Bad 3.7 0.5 0.8 0.7 0.7 1 

No Experience 10.6 3.7 73.2 57.7 78.4 73.6 

 

As expected, majority of respondents selected this option for some of the long-term 

care services. Interestingly, majority of respondents reported fairly positive 

experiences of health care services which go against the wide media coverage of the 

general population experiences of health services.  

5.4 Preferences and Expectations for Own Long-Term Care 

In the final part of the introductory section, respondents were asked how they expect 

to be cared for in their future own long-term care and how they would prefer to be 

looked after in their future long-term care. Insight into respondents preferences and 

expectations of their own care is explored here while a comparison between own 
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care preferences and the WTP for community care for a general population cohort of 

older people is presented in Chapter 8.  

Respondents were provided with eight long-term care options and asked to select 

both their most preferred method and their most anticipated (expected) method of 

care provision. A descriptive summary of the responses to both the preferences and 

expectations are presented in Table 5.7, split by those aged below 50 years of age 

and those aged over 50 years of age. Table 5.7 confirms preferences across the 

general population, regardless of age, for long-term care within the home.  

 

Table 5.7: Summary Statistics of Long-Term Care Choices 

 Method most preferred to 

be cared by 

 

Method most likely to be 

cared by 

 <50 

% 

>50 

% 

<50 

% 

>50 

% 

In own home by a partner / spouse 46 38 35 31 

In own home by children living in 

house 11 14 9 11 

In own home by children living 

elsewhere 7 12 10 15 

In own home by publically funded 

care services 4 7 7 11 

In own home by private carer 

hired by yourself 6 6 6 8 

In own home with assistive 

technology devices 7 7 7 5 

In a retirement village 7 8 6 5 

In a long-term care institution 1 2 3 6 

Don’t know 10 4 13 5 

N 758 456 758 456 

 

 

The most preferred method of care provision within the home is family care 

provision by either a partner or by children. Of those aged below 50 years of age, 46 

per cent favour care in the home by a spouse or partner while 18 per cent favour care 

by children. This is compared to 38 per cent of those aged 50 and over who prefer 

care by a spouse or partner while 28 per cent prefer long-term care by their children. 

Such evidence in favour of care in the home is in contrast with the direction of long-

term care funding, which has been greatly biased towards the long-stay sector 

(DoHC, 2001). Furthermore, publically funded care services and private carer in the 
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home as less preferred. In the case of those aged under 50 years of age, 10 per cent 

preferred these long-term care methods compared to 13 per cent of those aged 50 

years of age and over. All respondents were asked their preferences for technology 

as a method of their own long-term care provision. This was favoured by an equal 

percentage (7 per cent) across age groups and was on par with preferences of living 

in a retirement village. As was expected, only a very small percentage would prefer 

to be cared for in a long-term care institution. It also apparent that while preferences 

are confirmed in favour of care in the home, in this case by care by a spouse, 

significantly less expect this to be the method of care provision they actually receive. 

Such a disparity in preference and expected method of care provision suggest some 

people have little expectation of family care.  

 

Focusing on expectations of care, of those aged below 50 years of age, 35 per cent 

anticipate care by a partner / spouse as their most likely method of long-term care 

provision compared to 31 per cent of those aged over 50 years of age. A higher 

percentage of the older cohort expect care by children (26 per cent) than those aged 

under 50 years of age (19 per cent), although this may not be surprising given the 

greater likelihood of the older cohort having children. Previous evidence suggests 

that Irish people may expect some State care provision given the historical social 

insurance and social assistance welfare state mechanisms (Mercer, 2002). However, 

this does not appear to be the case in terms of their expectations of long-term care. 

As results indicate, 7 per cent of younger people expect to be cared for by publically 

funded State supports whereas a slightly higher percentage of older people (11 per 

cent) expect this type of care provision. Expectations of care provision by assistive 

technology are in line with preferences with 7 per cent of those aged under 50 

expecting this form of long-term care compared to 5 per cent of the older cohort. Of 

those aged 50 and over, 6 per cent expect to be cared for in a long-term care 

institution compared to 3 per of the younger cohort. Nevertheless, it is evident that 

Irish people, regardless of age, expect to be cared for by family.  

 

Overall, the results indicate significant differences in terms of preference and 

expectation choices, suggesting that distinguishing between informal care methods 

(care by children and care by spouse) comparative to care by formal supports assists 

with an understanding of long-term care preferences and expectations. Moreover, 
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these findings reconfirm that the preferences of this sample are to be cared for at 

home. In particular, people prefer to be cared for in the home by family or relatives 

and preferences remain consistent across age groups
51

.  

5.5 Future development of services 

In the concluding section of the survey, respondents were asked to indicate their top 

three preferred older people care services for development in the future. In this 

section, the services covered a broad range of older people services available in 

Ireland including medical cards, respite care services, nursing homes and social 

housing. This question also included the three different technologies valued in the 

survey: a home based technology to prevent falls; a home based technology for early 

detection of cognitive decline and a home based technology device to improve social 

connection among older people. Each of the services are summarised in Table 5.8 

below along with the percentage of responses that selected each service as their top 

service for further development. 

 

Table 5.8: Development of Services for Older People 

  Full 

(%) 

Public Health Nurses  6.0 

Day care centres  6.8 

Home help services  23.0 

Private nursing homes  2.2 

Social housing for older people  5.6 

Private home  care services  4.6 

Public long-stay facilities  2.5 

Home based technology devices to prevent falls 5.5 

Home based technology devices for early detection  

of cognitive decline  4.6 

Home based technology devices to improve social connection  

among older people and their family and friends   7.2 

Medical cards for older people  14.7 

Respite  care facilities  2.9 

Family carer benefits 14.5 

                                                 
51

 A multinomial logit model (MNL) was applied to both the preferences and expectations of long-

term care provision to explore differences in preferences and expectations in long-term care choices. 

The results are presented in Appendix C. Results suggest that preferences over long-term care choices 

are influenced by age, gender and family situation such as marital status and household population. 

Experiences of care provision and anticipation of future care provision impact younger age groups in 

their preferences and expectations of long-term care. Marital status, location and health status 

influence preferences and expectations of long-term care for the older cohort in this study. 
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The top services identified by respondents for further development included medical 

cards, family carer benefits and home help services. This is not surprising given the 

preferences of the general population for care at home. The strong support in terms 

of home help may be reflective of a desire for further State support in community 

care given the relative lack of available community care services.  

It is evident in Table 5.8 above that there is a low level of support for developing 

private nursing homes and public long-stay facilities. Furthermore, the development 

of private home care services was weakly favoured in terms of development relative 

to home help services. Again, this supports the preference of people wishing to 

continue living at home as long as possible with sufficient supports to do so. 

Interestingly, and similar to other findings presented through this thesis, the social 

connection sample has the most support for further development of the three 

technologies 7.2 per cent of respondents selected this as a service for further 

development. The cognitive technology has least support of the three technologies 

with 4.6 per cent compared to 5.5 per cent for the falls technology.  

Overall, coupled with preferences and expectations, this provides strong support for 

development of community based supports that allow older people to continue living 

at home for as long as possible.  Interestingly, further supports in terms of respite 

services were not identified by the general population as a service for development 

but various technology supports were highlighted as warranting further support, 

particularly in the area of social connection.  

5.6 Perception and Understanding of the Survey 

In addition to the socio-economic questions, respondents completed a range of 

questions throughout the survey on their difficulty and understanding of the survey. 

Chi-squared tests are applied to compare ease of completion of questions across 

samples (Ryan et al., 2004). In relation to the WTP questions specifically, about 20 

per cent of the full survey respondents expressed difficulty with the WTP questions 

themselves.  As is evident in Table 5.9, those in the falls survey expressed a greater 

difficulty with the WTP questions compared to the other two samples. Analysis of 

the follow-up open ended question to the difficulty question suggests that the 

majority of difficulty with the WTP questions stemmed from uncertainty 

surrounding household finances given the current economic climate.  
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Table 5.9: Difficulty with WTP Questions (%) 

 % 

Full 20 

Cognitive 16 

Falls 24 

Soc. Con 19 

χ
2
 (P-value) 7.1137 

(0.029) 

 

Table 5.10 provides some insight into the level of self-reported understanding of the 

survey. As is clear in Table 5.10, there are no significant differences across samples 

in levels of understanding and quite a high percentage of the samples found the 

survey interesting and educational (75 percent).  About 8 per cent of the sample 

found the survey unrealistic with an equivalent 7 per cent describing the survey as 

difficult. A slightly higher percentage found the survey difficult in the cognitive 

sample relative to the other two samples.  

 

Table 5.10: Understanding of the survey (%) 

 Full Cognitive Falls Soc. Con. χ
2
 

Interesting 64.5 61.6 64.37 67.49 3.029 (0.22) 

Too Long 7.25 7.67 8.35 5.71 2.272 (0.321) 

Difficult 7.5 8.42 6.88 7.2 0.768 (0.681) 

Educational 10.38 12.62 9.09 9.43 3.305 (0.192) 

Unrealistic 7.91 8.17 8.35 7.2 0.429 (0.807) 

Total 1214 404 407 403  

 

The interviewer also gave their opinion on respondents understanding of the survey. 

Such opinions are presented in Table 5.11. The interviewers across all samples 

reported high levels of understanding on behalf of the respondents. However, the 

interviewers reported a higher percentage (22 per cent) of respondents understanding 

‘somewhat’ of the survey in the cognitive sample, which is somewhat higher than 

that reported of respondents in the other two samples.  
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Table 5.11: Interviewers opinion 

 Full Cognitive Falls Soc. Con. 

Understood completely 48 44 53 48 

A great deal 29 31 27 31 

Understood somewhat 18 22 16 15 

Not very much 2 2 2 2 

Not at all 0.2 0 0 0.5 

Don’t know 2 1 1 3 

Total 1214 404 407 403 

      

5.7 Summary 

The purpose of this chapter was to present descriptive statistics of the sample 

respondents per full sample and sub-sample of respondents. Details of socio-

economic information allowed for insight into sample representativeness. Cross 

tabulations, graphical presentations along with tests of statistical significance 

permitted the exploration of bi-variate relationship, where relevant. Given the lack of 

representative data on care experiences and care perceptions, this chapter offers 

insight into such attitudes of care perceptions. Understanding the experiences, 

preferences and expectations of care provision may help shape the development of 

suitable community care policy. Notably, the predominant preference expressed by 

people is to continue living at home for as long as possible with sufficient supports 

to do so. In particular, while 20 percent have or had previous experience of informal 

care provision, 42 per cent of the sample expected to provide care to an older person 

in the next 20 years while 57 per cent expressed a high likelihood of needing 

informal care in the next 20 years. In addition, 43 per cent expressed their preference 

for their long-term care provision to be in their own home provided by a spouse 

against 34 per cent who believed this would be the most likely method of their care 

provision. Only 2 per cent preferred care in a long-term care institution. Such a 

disparity in preference and expected method of care provision suggest some people 

have little expectation of actual family care despite their preferences. This raises 

concerns about being able to reconcile expectations and reality in regard to family 

care and may help explain why the development of home help supports was 

considered the most important area of service development for older people by this 

sample. Furthermore, these findings suggest that while the development of 

community care services may require funding, the preferences and more importantly, 
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expectations of care of the general population lie with the further development of 

such services. Preferences and economic value placed on the development of 

different methods of community care provision are explored next.   
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6. Mean and Median Welfare Estimates for Community 
Care 

 

“There are principally two different contexts in which the 

willingness-to-pay (WTP) - method becomes useful for health 

care decision makers; to provide the benefit-measure in a partial 

cost–benefit analysis when one new programme is considered, 

and; to compare the relative values of alternative programmes 

when several programmes are competing for the same resources 

within a fixed health care budget.” 

      Olsen et al., (2005) 

 

As documented in Chapter 4, this survey followed a survey design format similar to 

that of the EuroWill study (Donaldson, 1999
b
) with respondents completing both 

explicit ranking and implicit WTP questions to express their preferences for the 

different community care programmes. The ranking question allows the respondent 

to express explicit preferences over the scenarios relative to each other and can be 

viewed as an ordinal measure of preferences. In comparison, the implicit WTP 

questions allow the identification of strength of preference for each programme. The 

purpose of the next two chapters is to present the results of both of these elicitation 

methods disaggregated by sample group and across a range of socio-economic 

descriptive statistics. Following these, Chapter 8 will focus on the modelling of the 

WTP bid function and Chapter 9 will present the analysis of the various 

methodological tests.  

This chapter begins with a graphical presentation of the distribution of WTP 

responses and highlights the large proportion of zeros reported uniformly across all 

three survey samples, indicative of a non-normal distribution of the WTP responses. 

Given the high percentage of zeros reported in the survey, it is important to 

investigate the motivations behind those who provided a non-response to the WTP 

questions. In the next section of this chapter, the principal motives reported by both 

those who are willing to pay for the programmes and those who are not willing to 

pay for the programmes are explored with a particular focus on protest zeros. In line 

with Chapter 5, a continuing thread throughout this chapter is the breakdown of 

results by age groups with results presented for both those aged below 50 years of 

age and those aged over 50 years of age.  
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A detailed discussion of the welfare estimates generated for each of the scenarios in 

each of the samples is presented also. To account for the distribution in the 

estimation of mean and median WTP, non-parametric estimates of the mean and 

median WTP are presented. Following O’Shea et al (2008), WTP is disaggregated 

across a range of socio-economic data including age, education and care experience. 

In addition and critically in terms of the associated difficulties with WTP, WTP is 

disaggregated by social class to explore any issues surrounding WTP and ability to 

pay. Where relevant, equality of means between samples and scenarios are tested 

with both parametric and non-parametric tests
52

. All tests were conducted in Stata 

10.  

6.1 Willingness to Pay Distribution 

 

The dependent variable in the majority of subsequent analysis is the WTP estimates 

drawn from the payment card response data. Before investigating the specific 

motives selected by those who are WTP compared to those who indicated they were 

not willing to pay for the care programmes, it is important to investigate the 

estimated probability density function of all WTP responses for each of the three 

samples. Figures 6.1, 6.2 and 6.3 present the WTP data generated in this study along 

with the kernel density estimate, which is scaled using the Epanechnikow kernel 

with an optimal bandwidth. Both suggest the distribution of WTP has a number of 

interesting features. Using the lower bound bid estimates to summarise the 

distribution for each of the scenarios in each of the density functions below, there is 

evidence of a high proportion of zeros in all three samples
53

 creating a spike in the 

distribution. There was also evidence of over-dispersion in the data on WTP and 

skewness and kurtosis tests confirm evidence of a non-normal distribution
54

. The 

evidence of slight skewness and kurtosis prevailed even when analysis is restricted to 

                                                 
52

 The parametric test is a t-test to compare means, a paired t-test where the assumption of 

independence is not met. T he non-parametric test is the Wilcoxon Mann-Whitney test and the 

Wilcoxon signed ranksum test. 
53

The following percentages of positive responses were reported per sample. Sample 1: Family = 51 

per cent; Cognitive = 45 per cent; State = 53 per cent. Sample 2: Family = 58 per cent; Social 

Connection= 45 per cent; State = 57 per cent. Sample 3: Family = 51 per cent; Falls = 45 per cent and 

State = 49 per cent.  
54

Family: Skewness – 1.739, Kurtosis – 4.991. State: Skewness - 1.803, Kurtosis – 5.2877. 

Cognitive: Skewness – 2.754, Kurtosis – 11.018. Social Connection: Skewness – 1.760, Kurtosis – 

5.097. Falls: Skewness – 2.476, Kurtosis – 8.431. 



141 

 

the positive bids suggesting a transformation of the dependent variable may be 

warranted to ensure normality in the error terms desired for the models employed in 

this research. Similarly, the large proportion of people willing to pay with very high 

values may indicate possible truncation at the upper end of the payment card. A 

number of survey respondents reported a WTP of €500 for some of the care 

programmes, particularly for the family care grants programmes and the State care 

programme across all samples. It may also be concluded from the figures below that 

the distribution of WTP shifted slightly upward from the pilot findings. However, 

the relatively low number (between approximately one to two per cent) willing to 

pay ‘more than €500’ suggests that the distribution of WTP amounts was covered on 

the payment card. In addition, there were few respondents (less than 1 per cent) who 

did not find an amount on the payment card that reflected their WTP value (choosing 

the ‘other’ option). Irrespective of the above, the larger than anticipated right skew 

and the variation across respondents warrants further investigation. 

 

Figure 6.1: WTP Histogram and Density Sample Cognitive 

   

 

Figure 6.2: WTP Histogram and Density Sample Social Connection 
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Figure 6.3: WTP Histogram and Density Sample Falls 

   

 

Critically for the subsequent analysis, both the histograms and the kdensity plots 

suggest a multi-modal distribution. This has implications for the application of the 

typical econometric models employed in contingent valuation payment card studies, 

namely the Generalised Tobit (GT) model, also known as the Interval regression 

model. As such, the evidence of a spike at zero offers justification for the 

undertaking of a Two-Stage Hurdle (TSH) model which splits the distribution, 

allowing the variables in the bid function to differ between those affecting the 

decision to pay in the initial step and those affecting the decision of the amount to 

pay based on a positive response to the initial question. This is discussed in more 

detail in Chapter 8. Furthermore, given the high spike at zero in the distribution, it is 

critically important to investigate the motives of those who offered a ‘non response’ 

to understand whether their reasons reflect a ‘true’ zero or some if there is evidence 

of some other dominating motive, such as protesting against the health services 

itself. The WTP reasons for those who are willing to pay and those who were not 

willing to pay are investigated next.  

6.2 Willingness to pay reasons 

It is best practice of contingent valuation survey design to analyse follow up WTP 

questions to determine the nature and motives of the respondents who are willing to 

pay. Table 6.1 lists the most important reasons as selected by respondents with a 

positive WTP for both the family and State programmes. This table presents the 

results of the WTP motives for the full sample for ease of presentation. Again, and as 

noted earlier, responses are also broken out by age group.  
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As would be expected, the prominent driver of WTP for family and state care is ‘I, or 

a member of my household might benefit now or in the future’, which were equally 

valued as the primary reason by 40 per cent of those who were willing to pay for 

each of the two programmes. Typically, this motive may be classified as a ‘selfish’ 

motive compared to the other reasons listed, which are predominantly altruistic in 

nature capturing non-use values (particularly existence values). There are some 

notable differences across the remainder of the reasons. Primarily, a greater 

percentage (22 per cent) of those willing to pay for the family grant programme do 

so because they believe that this is the most appropriate form of care for older 

people. 

 

Table 6.1: WTP Reasons for Family and State 
 Family State 

 <50 >50 Total <50 >50 Total 

I, or a member of my household might benefit  

now or in the future  

44 33 40 42 37 40 

Other people will benefit now and in the future  11 8 10 12 12 12 

The programme will improve active healthy  

ageing for older people  

6 15 9 13 12 12 

Promote more equal access to care for older people  9 3 7 12 9 11 

Reassuring to know care is accessible 10 15 12 16 22 18 

Family / State based care is the most appropriate  

care for older people  

19 26 22 5 7 6 

Other (Please specify)  1 0 0 0 1 0 

Total 100 100 100 100 100 100 

 

This is in contrast to 6 per cent who selected a similar reason for the State care 

programme. Of those willing to pay for the State care programmes, 18 per cent do so 

because they find it reassuring to know that care is accessible. This is in comparison 

to 12 per cent who selected this reason for the family carer grant programme. In 

addition, WTP reasons are disaggregated by age group and offer some interesting 

insights into differing motives across the two age groups. For instance, a greater 

percentage of the older cohort compared to the younger cohort are willing to payfor 

the family carer grant programme because it will improve active healthy ageing for 

older people. A greater percentage of younger people than in the older cohort are 

willing to pay for both the family and state programmes because it promotes more 

equal access to care for older people. For those willing to pay for both family and 

state care a greater percentage of the older cohort than the younger cohort are willing 
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to pay because care is more accessible and care is more appropriate. Overall, while 

the differences in the mean WTP estimates for these two programmes across the two 

age cohorts may not necessarily be different from one another, the motivations 

behind WTP vary between the two groups.  

Moving to the motives for WTP in technology, Table 6.2 below presents the 

distribution of responses across the most important WTP  reasons for the technology 

care programmes. In comparison to the WTP reasons for family and state, a greater 

percentage are willing to pay for technology based programmes for accessibility and 

autonomy reasons, with a noticeable difference between the physical, social and 

cognitive technology programmes.  

 

Table 6.2: WTP Reason for Technology 

 Falls Cog
1
 Soc. Conn

2
 

 <50 >50 Total <50 >50 Total <50 >50 Total 

I, or a member of my household  

might benefit 

29 39 32 36 33 35 30 28 30 

Other people will benefit now  

and in the future 

12 5 10 5 16 9 14 11 12 

The program will improve  

active healthy ageing 

16 14 15 13 9 12 13 12 12 

Promote more equal access 

 to care for older people 

7 11 8 7 9 7 6 4 5 

Reassuring to know care  

is accessible 

17 13 15 10 9 9 10 15 12 

Technologies give more  

autonomy and responsibility  

to older people for their care 

13 5 11 18 17 18 18 22 19 

Technologies allow the  

exchange of important  

health information 

6 13 8 9 7 8 7 7 7 

Other 0 0 0 2 0 1 2 1 2 

Total 100 100 100 100 100 100 100 100 100 

 

Notes:  
1
 Refers to the Cognitive technology 

2
 Refers to the Social Connection Technology 

Again, the most prominent reason for WTP for any of the technology programmes is 

the private motive of ‘I, or a member of my household might benefit’ although this is 

less than the 40 per cent who selected this reason for family and state care. 

Interestingly, nearly a fifth of those who are WTP for technology do so because they 

believe technology will give more autonomy and responsibility to older people for 

their care. However, while nearly 20 per cent in the cognitive and social connection 

sample select this reason, only 11 per cent in the falls sample select this as their 
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primary motive for WTP. There are also some differences between age groups and 

their motivations evident in Table 6.2. For instance, a greater percentage of the older 

cohort selected private WTP motives in the falls sample than in the other two 

samples. In addition, typically those in the younger cohort value technology because 

it promotes more equal access to care.  

6.3 Non-responses and Follow-Up Reasons 

Generally, what can be classified as a ‘non-response’ item or ‘non-demanders’ 

(Donaldson et al, 1997) may fall into one of four categories: don’t knows, refusals, 

protest zeros, and responses that fail to meet minimum criteria (Mitchell and Carson, 

1981). According to Mitchell and Carson (1989) “In a well-designed contingent 

valuation study, don’t know, refusal, and protest zero categories usually account for 

the bulk of the item non-responses, and it’s possible, through questionnaire design, 

to influence the distribution of non-responses across these categories”. Similarly, and 

as mentioned by Mitchell and Carson (1989), depending on the programme being 

valued and the payment vehicle selected in the survey, protest zeros can constitute a 

large portion of the zero bids. Such an example in other contingent valuation studies 

includes Desvouges, Smith, and McGivney (1983) and Hynes et al., (2011), where 

nearly half of the sample reported zero bids.  

Determining how to treat respondents who say they will pay nothing for care 

programmes forms a critical part of contingent valuation analysis. Initially, the 

format of the WTP question in this study captures those who have a ‘don’t know’ 

response to the WTP questions, which are then subsequently treated as ‘no’ 

responses in terms of follow up motivation questions. Further discussion of why they 

were treated as ‘no’ responses is undertaken in Chapter 8. Subsequently, identifying 

and determining the analysis of protest zeros warrants consideration.
55

 According to 

Brown et al (2003), there are at least three types of potential response categories 

under the heading of protests: 

- protestors to the exercise 

                                                 
55

 Freeman (1993) classifies protest zeros as respondents who give a zero value because they reject 

some aspect of the hypothetical market scenario. Therefore, while they may have a positive value for 

the market scenario, they express a zero value as a form of protesting against aspects of the market 

construction.  
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- lack of understanding of the exercise 

- strategic behaviour 

The main objective of identifying protests and outliers is to remove observations that 

are likely to strongly bias the model’s parameters. There have been a range of 

techniques employed in various studies to help identify respondents who may be 

acting in a misleading manner identified by Brown et al (2003). For example, some 

have included probing questions to test understanding or employed follow up 

questions to WTP to determine WTP motives (Mitchell and Carson, 1981). Others 

have trimmed high values based on 10 per cent of income or used statistical methods 

to identify outliers (Desvousges et al, 1992; Mitchell and Carson, 1989). While there 

is no set approach to identifying such behaviour and the treatment thereof, at a 

minimum studies should include questions that allow differentiation between true 

zeros and protest zeros and statistical routines to identify outliers (Olsen et al, 2004). 

It is important, however, to conduct welfare estimation both including and excluding 

such information.  

In this study, all ‘non-responses’ to either the taxation contribution or voluntary 

donation were asked a follow up question to determine their motivations for not 

responding positively to the WTP question.  The range of potential responses offered 

to non-responders covered true zeros, protest zeros as well as the option to include 

their own motives for not responding positively to the WTP question. Table 6.3 

presents the primary reasons respondents selected by those not WTP for the Family 

and State programme. A similar analysis is subsequently presented for the 

technology programmes. As would be expected, ‘I can’t afford it’ is the most 

prominent reason offered by those who state they would not be willing to pay 

anything for the family or the state care programme. This is considered a true zero
56

 

in the remainder of the analysis in this thesis. Again, responses are split by age group 

and notably, this response was selected by a much higher percentage of those in the 

older cohort. There is evidence of protest zeros in the distribution of these responses. 

From the responses outlined below, protest responses included ‘Other programmes 

                                                 
56

 Responses other than  ‘Other programmes are more valuable’, ‘Other public sector budgets should 

be cut to fund this programme’, ‘Health service should be more efficient’ are considered true zeros. 
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are more valuable’, ‘Other public sector budgets should be cut to fund this 

programme’, ‘Health service should be more efficient’.   

 

Table 6.3: Reasons Not WTP for Family and State 
 Family State 

 <50 >50 Total <50 >50 Total 

No value to household 4 5 5 4 5 5 

Other programs are more valuable 3 5 4 3 5 4 

Other public sector budgets should be cut 9 5 8 9 7 9 

The older person should pay 1 2 2 2 1 1 

Their families should pay 4 1 3 2 1 2 

Health service should be more efficient 18 16 20 18 20 20 

Older people should be cared for in  

a nursing home 

1 1 1 1 0 1 

I can’t afford it 39 48 47 40 48 48 

Prefer other ways of paying  8 7 9 8 2 7 

Other 13 10 2 13 11 4 

Total 100 100 100 100 100 100 

 

Nearly a fifth of those who were not willing to pay for either of the two programmes 

did so because they believe the health service should be more efficient. Interestingly, 

a low percentage of the respondents believe the older person or their family should 

pay for their care themselves. There is little difference in the responses across the 

two age groups except for differences in responses relating to ability to pay as noted 

earlier.  

Next, Table 6.4 lists the most important reasons people are not willing to pay for the 

technology based programmes. Again, and as would be expected, the most 

prominent reason for not WTP for any of the programmes relates to lack of financial 

means to support the programmes. Comparing this distribution of responses with 

those offered for the family and state programmes, it is evident that lower 

percentages selected the health service should be more efficient for the technology 

programmes but this is counterbalanced with a higher percentage selecting ‘other 

programmes are more valuable. Interestingly, while the social connection technology 

is highly valued, a large percentage of those who are not willing to pay for it, do so 

because they feel other programmes are more valuable.  
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Table 6.4: Not WTP Reason for Technology Programmes 
 Falls Cognitive Soc. Conn 

 <50 >50 Total <50 >50 Total <50 >50 Total 

No value to household 6 4 5 4 4 4 4 13 8 

Other programs are more valuable 10 3 7 6 18 11 22 17 20 

Other public sector budgets  

should be cut 

8 6 7 6 8 7 9 3 6 

The older person should pay 0 0 0 1 1 1 0 0 0 

Their families should pay 4 0 2 1 1 1 1 1 1 

Health service should be more  

 efficient 

14 22 17 19 12 16 19 16 17 

Older people should be cared  

 for in a nursing home 

2 1 2 1 1 1 2 0 1 

I can’t afford it 40 47 41 43 37 40 27 38 32 

Privacy issues 3 6 4 6 2 4 5 4 5 

Prefer other ways of paying 8 1 5 9 7 7 4 6 5 

Other 5 10 7 4 9 8 7 2 5 

Total 100 100 100 100 100 100 100 100 100 

 

To conclude, Table 6.5 presents summary descriptive statistics of the positive bids, 

the zero bidders and the protest bidders per sample and scenario. As discussed 

previously, the ‘don’t know’ responses are treated as zeros and are classified as 

protest zeros and true zeros in similar fashion to those who provided a ‘no’ response. 

As is evident in Table 6.5 below, both the falls sample and the cognitive sample have 

a similar distribution in terms of the true zeros and protest zeros. The social 

connection sample has the highest number of positive bids across all three scenarios 

compared to the other two samples. 

 

Table 6.5: Positive bids, Zeros and Protest Zeros per Sample 

 Cognitive Sample Social Connection 

 Sample 

Falls Sample 

 N Pos
1
 

WTP 

Zeros P + T
2
 N Pos

1
 

WTP 

Zeros P + T
2
 N Pos

1
 

WTP 

Zeros P + T
2
 

Family 404 215 189 96+93 403 254 149 84+65 407 223 184 88+96 

Technology 404 188 216 97+119 403 201 202 94+108 407 192 215 91+124 

State Care 404 223 181 90+91 403 251 152 85+67 407 208 199 89+110 

Notes:  Similar presentation format to that in Olsen et al (2004) 
1
 Refers to Positive WTP 

2
 P + T is Protest zeros plus True Zeros 
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Typically, the technology scenario across all three samples commands the highest 

proportion of zeros. Generally, regardless of sample and scenario, protest bids 

approximate half of the zeros bids. Given the prominent public profile of the Health 

Service Executive and the government provision of such programmes, it is not 

unexpected to see such a proportion of protest responses. The consequence of the 

detailed exploration of the non-responses is to determine how to treat the responses 

in the subsequent analyses. In the remainder of the results, and as is common in 

contingent valuation studies, protest responses are excluded from the analysis.  

 

6.4 Non-parametric WTP estimates 

The estimation of WTP for each programme per sub-sample was calculated using the 

Turnbull non-parametric estimator, which Haab and McConnell show is equal to the 

arithmetic mean. In this study, the mid-points of the payment card intervals were 

selected excluding those who selected the ‘more than’ option (rather than impose an 

amount on this option). Therefore, the mean and median estimations for grouped 

data are calculated as follows: 

Mean:  Median =   

Where  refers to the sum of the frequency of each class f times the class 

midpoint X. For the median, L refers to the lower limit of the median class, n is the 

number of observations, F is the sum of the frequencies up to but not including the 

median class, fm is the frequency of the median class and c is the width of the class 

interval. 

The following table, Table 6.6, presents the alternative mean welfare estimations 

including: treating protest zeros as true zeros, excluding protest zeros and estimates 

with positive bids only. As is consistent with the majority of the analysis in this 

chapter, tests of differences between-sample WTP estimates and within sample WTP 

estimates for programmes were performed using t-tests with a 95% confidence 

interval and the non-parametric Wilcoxon-Mann-Whitney test and Wilcoxon signed 

ranksum test.  
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Typically, the distributional assumptions may impact the estimates of confidence 

intervals as they depend on symmetric distributional assumptions. This assumption 

may not hold if the data is skewed causing the standard errors to be somewhat 

inaccurate. Therefore, the bootstrapped confidence interval
57

 may be used to 

compare to confidence intervals. As such, the confidence intervals presented in all 

the tables in the following analysis are all bootstrapped with a 1,000 replications.  

 

Table 6.6: Non-parametric estimates (median) 
 Cognitive 

Sample 

Social Connection 

Sample 

Falls 

Sample 

 WTP Excl. 

Protest 

zeros 

Pos* 

WTP  

WTP Excl. 

Protest 

zeros 

Pos* 

WTP  

WTP Excl. 

Protest 

zeros 

Pos* 

WTP  

Fam

ily 

98.38 

(12.5) 

83.01-

113.75 

129.05 

(60) 

110.14 – 

147.95 

189.27 

(125) 

165.59 

– 

212.95 

155 

(60) 

135.15 

- 

174.85 

195.84 

(125) 

173.55 – 

218.13 

260.30 

(200) 

235.46 

– 

285.14 

108.31 

(6) 

90.76 

– 

124.04 

138.56 

(60) 

117.58 – 

157.62 

209.85 

(125) 

183.44 

– 

236.26 

Tec

h 

67.99 

(0) 

55.74 

– 

80.24 

89.48  

(30) 

74.11 - 

104.85 

150.94 

(125) 

129.08 

– 

172.79 

117.89 

(0) 

100.45 

– 

135.32 

153.83 

(60) 

132.09 - 

175.58 

252.25 

(200) 

224.71 

– 

279.80 

80.71 

(0) 

65.97 

– 

95.44 

104.25 

(30) 

86.01 - 

122.49 

176.78 

(125) 

150.49 

– 

203.06 

Stat

e 

Care 

104.99 

(20) 

89.29 

– 

120.68 

135.08 

(60) 

116.14 – 

154.02 

196.37  

(125) 

173.04 

– 

219.70 

150.7 

(60) 

131.78 

-169.62 

191.02 

(125) 

168.68 – 

213.36 

257.42 

(200) 

232.44 

– 

282.40 

95.36 

(0) 

78.52– 

109.55 

122.01 

(42.50) 

102.53 – 

141.31 

193.13 

(125) 

167.27 

– 

219.42 

 

Note: Bootstapped 95% confidence Intervals in parentheses with 1000 replications. *Represents the 

positive bids only 

 

Focusing on comparisons of estimates within each sample first, it is evident that 

within the cognitive sample that State care is slightly favoured relative to the family 

care programme with the cognitive technology least favoured in this sample. The 

median provides a similar story suggesting that family care and State care are 

equally preferred but again technology is least favoured. This trend continues 

throughout the other two samples, with the technology programme continuously 

                                                 
57

 The bootstrap takes the sample as the population and the estimates of the sample as true values. 

Therefore, instead of drawing for a specified distribution such as the normal distribution, the bootstrap 

draws with replacement from the sample (Schmidheiny, 2010). See Efron and Tibshirani (1993) for a 

detailed discussion of the use of bootstrapping. 
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least favoured across these results. Furthermore, the family care programme and the 

State care programme are equally valued in the social connection sample whereas 

the family programme is slightly more favoured in the falls sample compared to the 

State care programme. This is also reflected in the median estimates with family 

favoured compared to the other two scenarios.   

 

Within each of the three samples, there are no significant differences between the 

WTP estimates for the family care and state care programmes. However, within each 

sample, the values for the technology programmes are significantly different from 

the welfare estimates for either the family or state care programme. As previously 

noted, Table 6.6 presents different variations of the WTP estimates including 

estimates for the full sample treating protest zeros as true zeros and the estimates of 

the positive bids only. While it is evident that there is significant variation between 

the calculated welfare estimates, it is important to highlight that regardless of the 

method of calculation, there is no difference in the distribution of preferences within 

sample or across samples.  

 

For comparisons across samples, it is evident that the most preferred technology 

scenario is the social connection scenario valued at a mean estimate of €153.83. This 

value is significantly different from the welfare estimates for either the falls 

technology scenario or the cognitive technology scenario. The least preferred 

scenario technology scenario is the cognitive technology scenario with a mean value 

of €89.98. However, the median values suggest no difference between the cognitive 

technology scenario and falls technology scenario. The high valuation of the social 

connection technology is rather surprising relative to the other two technologies. 

However, it may reflect the level of familiarity associated with technology in a 

social connection capacity. For example, this value may reflect the well established 

methods of communication through say, Skype online. In addition, it may also be 

indicative of the value placed on a reduction in loneliness and social isolation, a 

concept which was more easily related to regardless of age in the pre-test focus 

groups. In light of the higher values across this sample in general, it would also seem 

to suggest a possible programme framing bias drawing up overall welfare estimates 

in this sample. While ordering effects are explored in more detail in Chapter 8, it is 

important to note here that the placement of the Family care programme first in both 
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the social connection sample and the falls sample, in theory, should not be 

significantly different from each other. However, it is evident from Table 6.6 above 

that they are, providing some support for a potential framing effect across all three 

programmes in the social connection sample valued in light of their social 

connection capacity. Other studies have also commented on framing effects 

including Protiere et al., (2004) and van Exel (2006). In comparison, the relatively 

low values placed on the Cognitive technology may not necessarily be surprising 

given the lack of establishment of technology in this role. Again, it may also indicate 

lower levels of support for psychological interventions. This latter suggestion is also 

supported by previous evidence from a contingent valuation study, which found that 

mental health programmes were the least favoured programme compared to a cancer 

treatment programme and a community care for older people (O’Shea et al, 2008). 

However, following on from focus group findings, technology in a cognitive 

capacity was favoured more by younger people compared to older people, who more 

easily related to the concept of a technology in the prevention of falling. Therefore, 

it is important to explore these welfare estimates disaggregated by age. Similarly, the 

variation in WTP suggested by the confidence intervals may also be explained by 

such explanatory variables and given the wide range of data collected in this study, 

there is ample opportunity to explore WTP disaggregated across a range of 

descriptive statistics.  

 

The next table, Table 6.7, presents a more detailed analysis of the observed mean 

WTP valuations (excluding protest zeros) per various descriptive statistics and it is 

evident there are some key differences across the factors associated with the 

observed WTP. Typically, the lower valuations for the Cognitive technology remain 

fairly consistent across most of the variables under consideration in Table 6.7. 

However, there are some notable exceptions. The age group 45-64, those located in 

rural areas and those in the Connacht / Ulster region of Ireland all display slightly 

stronger valuations for the Cognitive technologies compared to the falls technology 

programme. In addition, consistently across all the scenarios in this study, men are 

willing to pay higher amounts than women, on average, with the trend in preferences 

following those discussed previously.  

 

 



153 

 

 

 

Table 6.7: Mean WTP and Descriptive Statistics 

Variable Family Cog
1
 Soc Con

2
 Falls State 

Female 146.07 85.86 128.30 82.34 138.37 

Male 163.89 93.68 181.64 124.54 160.90 

Married 177.08 93.85 153.76 124.50 169.05 

Single 117.56 82.51 151.89 72.06 119.16 

Health insurance 207.39 125.98 214.23 134.22 193.41 

Medical card 95.94 70.58 78.74 75.76 92.78 

Good health 169.84 98.71 172.58 121.35 165.31 

Poor health 130.32 73.40 125.32 76.14 122.88 

Experience of care 169.83 97.00 163.10 127.30 169.18 

No experience of care 128.91 87.26 150.42 96.57 142.64 

Likely to provide 

care 

172.36 109.06 162.28 120.96 168.21 

Likely to need care 168.16 101.26 169.38 114.08 162.08 

Third level Education 228.80 119.52 208.52 167.86 216.46 

Good Technical 

proficiency 

172.67 98.92 188.17 111.82 168.39 

Paid employ 195.48 106.78 230.23 123.23 186.47 

Retired 147.21 107.20 93.64 136.92 153.69 

Age 16-24 92.34 48.38 107.78 50.80 89.39 

Age 25-44 175.94 99.49 164.16 131.86 165.92 

Age 45-64 160.66 106.64 176.57 72.93 159.87 

Age 65+ 137.35 61.49 127.64 135.50 131.94 

Summary: <50 year 158.55 92.06 160.94 109.87 152.57 

Summary: >50 year 147.36 84.714 143.17 94.50 144.38 

Income 25th 

Percentile 

62.51 44.82 74.57 39.71 60.58 

Income 50th 

Percentile 

89.66 56.95 97.12 57.70 87.78 

Income 75th 

Percentile 

121.94 71.92 126.20 80.59 114.45 

Income 90th 

Percentile 

141.00 79.83 144.47 92.83 134.91 

Urban 144.42 77.82 149.56 104.15 139.84 

Rural 170.99 108.84 160.79 104.43 163.98 

Dublin 138.22 83.65 154.04 104.08 134.99 

Leinster 159.69 81.75 176.16 75.09 159.00 

Munster 158.87 75.19 165.47 102.01 153.75 

Con / Ulster 167.30 130.73 99.05 150.00 151.43 

Overall mean 154.67  

(142.60 - 

166.74) 

89.48  

(74.11 - 

104.85) 

153.83  

(132.09 - 

175.58) 

104.25  

(86.01 - 

122.49) 

149.34  

(137.50 - 

161.18) 

 Notes:  1 Refers to the Cognitive technology 

  2 Refers to the Social Connection technology 
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Those who are married are also willing to pay more for each of the scenarios 

compared to those who are single. However, the difference between mean WTP 

estimates between the two groups is considerably narrowed for the social connection 

scenario. In terms of care experience and health, as would be expected those in good 

health are willing to pay more consistently across the scenarios as are those who 

have experience of care provision. Those who anticipate a high likelihood of having 

to provide informal care in the future are willing to pay higher amounts than those 

who anticipate a high likelihood of needing informal care in the future.  

 

Similar to Chapter 5, the welfare estimates of the two broad age groups: those aged 

over 50 years of age and those aged under 50 years of age are presented in Table 6.7 

also. Those aged below 50 years of age are typically willing to pay more than those 

aged over 50 for all of the programmes. The trend in preferences is the same across 

the two age groups with the family care programme favoured slightly higher by both 

groups than the state care programme. The social connection technology programme 

remains the most preferred of the three technology programmes across both age 

groups. However, Table 6.7 also presents the welfare estimates disaggregated across 

four age groups to provide a clearer picture of the distribution of preferences across 

age groups. Of those aged 65 and over, there is little difference in preferences for the 

family or state care scenario. Yet, the most preferred technology scenario is the falls 

technology scenario for this age group. This is in contrast to the younger cohorts, of 

which the social connection scenario is consistently the most favoured of the 

technology scenarios across the younger age groups. As mentioned previously, the 

age group 45 – 54 display stronger preferences for the Cognitive technology than the 

falls technology. A similar trend is evident in terms of employment status with those 

in paid employment WTP much higher amounts than those who are retired except in 

the case of the falls technology. The average WTP is also similar among the two 

groups for the cognitive scenario.  

 

Interestingly, there are some differences in WTP for the different community care 

programmes based on location. Those who are located in rural areas are generally 

WTP more for each of the community care programmes compared to those in urban 

areas. However, again the difference is minimal between the two groups in terms of 

preferences for the falls technology. Finally, there are also some key differences 
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worth noting per location also with those in the Connacht and Ulster area of Ireland 

WTP higher amounts on average for the family programme, falls and cognitive 

technologies than the other provinces. Overall, across the majority of descriptive 

statistics, the Family care programme is the most preferred of the five programmes 

in terms of WTP mean estimates.  

 

WTP values show a consistent pattern of preferences by income group from low to 

high across all programmes. As is evident in Table 6.8, the trends in WTP across 

income reflect those who are on higher incomes report higher WTP amounts. This is 

an important consideration surrounding the employment of WTP in health care and 

evaluating goods and services on ability to pay as opposed to needs or even ordinal 

ranking preferences. According to Donaldson et al, (2002), “the distribution problem 

in the use of unweighted WTP arises from inequalities in ability to pay or the 

distribution of income) in a population.” In particular, any discrepancies in WTP 

between those on higher incomes may be a problem especially if the strength and 

direction of preferences across the higher income groups differs from those on lower 

income groups. Furthermore, if WTP is positively skewed by ability to pay, then 

contingent valuation may not be considered a good basis for assisting with resource 

allocation in a publically funded health care system (Baker et al, 2010).  

 

Table 6.8: WTP and ability to pay* 
 Cognitive 

 Sample 

Social Connection  

Sample 

Falls  

Sample 

 Family Tech State Family Tech State Family Tech State 

Social 

Class I 

233.16 

(168 - 

297) 

140.52 

(96 - 

184) 

238.08 

(176 - 

299) 

278.13 

(211 - 

344) 

230.83 

(160 - 

301) 

273.82 

(211- 

336) 

277.53 

(196- 

358) 

181.90 

(107- 

256) 

227.15 

(144 - 

309) 

Social 

Class 

II 

133.75 

(102 – 

164 ) 

100.19 

(73 - 

126) 

143.57 

(112 - 

174) 

214.63 

(174 - 

254) 

180.40 

(139- 

221) 

214.40 

(173- 

255) 

197.23 

(157- 

236) 

139.69  

(101- 

178) 

178.44 

(136- 

220) 

Social 

Class 

III 

105.82 

(69 - 

141) 

68.55 

(36 - 

100) 

102.47 

(65 - 

139) 

214.49 

(169 - 

259) 

141.38 

(103- 

179) 

192.43 

(148- 

236) 

105.39 

(67 - 

143) 

68.66 

(40 - 96) 

75.87 

(46 - 

104) 

Social 

Class 

IV 

75.26 (45 

- 105) 

54.31 

(29 - 

78) 

88.86 

(59 - 

118) 

99.15 

(68 - 

129) 

85.61 

(53- 

117) 

96.73 

(65 - 

128) 

73.25 

(49 - 96) 

70.10 

(45 - 94) 

67.47 

(45 - 89) 

Social 

Class 

V 

137.78  

(72 - 

202) 

86.15 

(31 - 

140) 

134.90 

(76 - 

193) 

187.40 

(104 - 

270) 

148.75 

(59 - 

237) 

180.62 

(92- 

269.) 

78.88 

(30 - 

127) 

78.06 

(17 - 

139) 

94.69 

(29 - 

159) 

 Note: Confidence intervals are presented in parentheses, bootstrapped with 1,000 replications 

 

The data available in this study presents the opportunity to analyse whether 

wealthier people prefer one programme in particular and as a consequence, if the 
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WTP for that programme is a direct consequence of greater purchasing power as 

well as an expression of preferences (Donaldson et al, 1998). To explore this issue 

further in this study, the common approach of assessing WTP based on ability to pay 

using social class groupings is employed. As outlined in Chapter 5, there were no 

statistical differences between the samples in terms of income and social class 

groups.  

 

While assessment based on income groups was outlined in Table 6.7, Table 6.8 

examines WTP for each of the scenarios per sample based on five broad social class 

rankings. Social Class I represent the highest social class grouping down to Social 

Class 5 representing the lowest social class group. It is important to note that Social 

Class V includes farmers and those entirely dependent on the state long term through 

sickness, unemployment, old age or other reasons. The story again remains 

remarkably consistent across the social class groups with welfare estimates for the 

family care programme and the state care programme remaining relatively close in 

their valuations and the technology programme consistently the least valued of all 

three programmes. Unsurprisingly, the social connection technology programme 

remains the most preferred of the three technology programmes across all social 

class groups.  

 

Typically, there is strong evidence to suggest that the higher social class groups are 

expressing higher WTP amounts for each of the scenarios in each of the samples. 

With regard to the distribution of strength of preference within social class groups, 

the lowest and the highest were similar with little difference evident in preferences 

for either the family care programme or the state care programme. The only 

noticeable convergence of preferences is in the lowest social class group in the Falls 

sample where the values between the family care programme and the falls 

technology programme are almost identical with the state care programme the 

clearly preferred programme in this income group. Furthermore, those in Social 

Class V have high WTP values, on par with those in the top two social class 

groupings. This may be explained by the fact that this group comprises largely of 

retired people and those heavily dependent on the state welfare system. As is evident 

in Table 6.8 above, it can be concluded that WTP for any of the programmes is not 

unduly influenced by ability to pay.  
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6.5 Summary 

 

This chapter provided a detailed exploration of the WTP estimates beginning with an 

analysis of the distribution of the WTP estimates from each of the three samples 

gathered in this study. The distributions indicated a high percentage of zero 

responses in this study and further justified the in-depth analysis of the follow-up 

WTP responses to understand motives behind both those willing to pay for the 

programmes and those not willing to pay for the programmes. For those not willing 

to pay for the care programmes, results suggest that affordability is one of the key 

motives for not providing a positive response to the WTP question. Protest zeros 

against the health care system itself constitute the second largest response across all 

three of the programmes. The social connection technology scenario garnered more 

protest responses in terms of respondents identifying ‘other programmes are more 

valuable’ as their primary response. Primary motives of those WTP for the care 

programmes suggest that private benefit of the programmes is the biggest reason 

why respondents are WTP across all of the programmes. The distribution in terms of 

the remaining responses varies per scenario across altruistic motives and the 

promotion of active ageing.  

The WTP mean welfare estimates per sample and scenario suggest both the family 

care programme and the state care programme are preferred over each of the 

technology scenarios. Furthermore, the evidence suggests that the family care 

programme may be slightly favoured to the state care programme, although the 

difference between estimates in each of the samples is insignificant. In addition, the 

welfare estimates in the social connection sample are significantly larger than the 

welfare estimates in either of the other two technology scenarios, which are more 

similar to each other. This may be indicative of a possible framing effect, something 

which is explored further in Chapter 9. Disaggregation of the WTP estimates across 

factors which may influence WTP suggest that the Cognitive scenario remains the 

least preferred of the technology scenarios although those aged between 45-64 years 

of age prefer this technology programme relative to the falls technology programme. 

Finally, an important investigation of WTP by ability to pay suggests there is no 

undue influence of social status and hence, ability to pay on the preferences 

displayed in each of the samples.   
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7. Explicit Ranking Preferences for Community Care 
 

The purpose of this chapter is to explore the explicit ranking results for each of the 

three samples and similar to Chapter 6, assess the influence of socio-economic 

characteristics on ranking preferences. In the survey design format, respondents were 

initially asked to rank two programmes relative to each other with the ranking 

exercise repeated following the subsequent introduction of the third programme. The 

inclusion of two explicit ranking questions provided the opportunity to test Sen’s 

expansion property of rationality across responses. Consequently, tests of response 

rationality are presented in full this chapter. These include comparisons of the initial 

rankings with rankings of the follow up question to assess any changes in ordinal 

preferences that may be provoked by the introduction of a third scenario. Following 

this, a deeper exploration of rationality and convergent validity is pursued through 

the identification of thirteen different preference formations, a process similar to 

Ryan et al. (2004). Investigation of consistency and convergence of ranking results 

with the WTP results are then extracted and discussed based on these thirteen 

preference structures. If convergent validity exists between the two preference 

elicitation methods, it is expected the direction of the ranking preferences in each of 

the thirteen groups is reflected in the WTP estimates for each of the groups.  

The remainder of this chapter then focuses on strong rankings only for each 

programme within each sample. Depending on the technology programme received, 

differences per sample are evident in the rankings of each programme, something 

which was not as apparent in the WTP welfare estimates in Chapter 6. Finally, the 

range of socio-economic data collected throughout the survey also allowed 

exploration of the relationship between descriptive variables and rankings. The 

analysis is univariate in its approach yet offers some interesting insight into some of 

the factors affecting the ranking results. This chapter concludes with these results 

along with application of Pearson’s χ
2
-tests, Mann-Whitney tests and Krushal-Wallis 

tests where relevant, to assess differences in the distribution of rankings by socio-

economic variables as well as age and care experience. 
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7.1 Sen’s Expansion Property 

This section discusses the ranking rationality tests per sample using Sen’s expansion 

property, which is based on definitions of rational choice in the revealed preference 

literature. Sen’s expansion property suggests the following: there are two options 

available to respondents, x and y available from choice set A’(x, y), and respondents 

rank x more preferred to y. If the choice set is expanded to choice set B’(x, y, z) with 

the addition of option z, y cannot be chosen above x. Applied to the ranking exercise, 

the question of interest is, therefore, if the inclusion of a third option changes a 

respondent’s rankings. As such, to test comparisons, there are three options to the 

first question: 

 

 Equal rankings first 

 Option 1 > option 2 

 Option 2 > option 1 

This property then implies that if a respondent chooses family over the technology 

programme in the first ranking exercise, then technology should not be chosen over 

the family programme in the second ranking exercise when the choice set is 

expanded to include the state care programme. Overall, if the percentage of 

consistency is high in the initial rankings, this implies that individuals respond 

rationally to the ranking exercise, and that the technique provides a good indication 

of preferences (Ryan et al, 2004).  

The test was conducted on initial rankings and the results are presented in the 

following three tables for each of the samples. Of those who took part in the 

Cognitive sample, by Sen’s expansion theory it can be considered that 85 per cent 

responded rationally. This is in comparison to 89 per cent who responded rationally 

in the Social Connection sample and 86 per cent who responded rationally in the 

Falls sample. In the Cognitive sample, 60 out of the 403 respondents that provided 

rankings changed their rank order. This figure is higher than those in the other two 

sample: in the falls sample, 55 respondents changed their rankings with a lower 

figure again in the social connection sample, where 38 respondents changed their 

rankings. In conclusion, these results suggest that the ranking exercise is, overall, a 

good measure of ordinal preferences, although it performs better in the Social 

connection and Falls samples than the Cognitive sample.  
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7.2 Convergent Validity 

Convergent validity across methods of stated preference techniques, such as ranking 

and WTP, is under debate. Conclusions drawn from comparative studies of methods 

over the last two decades indicate different preference elicitation methods yield 

different results (Bateman et al, 2002). This study, in line with similar health 

contingent valuation studies, includes two methods of preference elicitation along 

with certainty scales to investigate any potential divergence between preference 

elicitation methods and potential effects on respondent certainty. As detailed in 

Chapter 4, respondents were asked: “to rank the three programmes in terms of how 

important you think they are”. After this explicit ranking exercise, they were asked 

partial WTP-valuations of the same programmes in the same order (independently of 

their earlier explicit ranking of the programmes); firstly, asking if respondents would 

be willing to pay, and, if so, how much was the maximum their household would be 

willing to contribute each year for each of the programmes.  

In accordance with microeconomic theory, consistency would be expected between 

the ranking implied from WTP and their previously stated explicit ranking i.e. 

rational respondents would reveal consistent preferences across the methods of 

elicitation (Olsen et al, 2005). Similar to Ryan et al, (2004), thirteen possible 

preference structures for the Family care programme, State care programme and the 

Technology programmes were identified and utilised to examine convergent validity 

between methods. Assuming WTP is based on the value of a commodity, the 

ordinality property of WTP would imply that if Family > State > Technology in the 

ranking experiment, then it would be expected that WTPFamily> WTPState> 

WTPTechnology in the WTP experiment. It is recognised that, in some groups, the 

numbers involved here are small, possibly invalidating some of the conclusions 

reached. However, such an analysis was felt to be worthwhile. 

The next three tables display rankings at a grouped level for each of the samples. The 

first column displays the group number ranging from one to thirteen. The number of 

respondents who gave each rank order is given in column three followed by the 

number of responses that were in line with the first initial ranking question. 

Interestingly, across all three of the samples, there were a significant number of 

respondents who provided distinct rankings. Seven out of the thirteen groups in the 
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tables below represent some level of equal rankings between at least two of the 

programmes. In the Cognitive sample, 14 per cent provided some level of equal 

rankings and of this, 3 per cent ranked all three programmes equally. In the Social 

connection sample, 16 per cent indicated at least two programmes were ranked 

equally of which 4 per cent ranked all three programmes equally. In the Falls sample, 

there is a similar story with 13 per cent providing some level of equal rankings and 

of these, only 4 per cent ranked the programmes equally. Across all three samples, 

strong rankings dominated the ranking of the three programmes.  

 

Table 7.1: Cognitive Sample Rankings 

Group Ranking 

Order 

N Mean 

Certainty 

In line 

with Q1 

Family 

WTP 

Tech 

WTP 

State 

WTP 

        

1 F= T= S 14 3.2 14 33.39 47.85 100.17 

2 F= T> S 4 4 3 116.87 160.62 215 

3 F= S > T 10 3.5 10 38.5 18.5 48.5 

4 F> T > S 27 3.7 18 81.33 61.79 73 

5 F> S > T 86 3.9 79 144.45 55.24 121.98 

6 F> S = T 4 4 2 55 5 5 

7 T > S > F 51 3.5 44 101.19 133.10 113.13 

8 T > F > S 25 3.4 22 84.84 105.84 72.54 

9 T = S > F 7 4 4 12.14 20.71 20.71 

10 T > F= S 11 3.9 10 13.18 73.18 13.18 

11 S > F = T 8 3.6 5 176.25 160.62 48.12 

12 S > F> T 94 3.6 83 84.58 41.20 104.95 

13 S > T > F 62 3.2 49 108.95 78.22 127.94 

Total  402  85%    

 

In the Cognitive sample, the order of the scenarios received was State, Technology, 

Family and it is apparent that this had little effect on the ranking results, the results 

of which are presented in Table 7.1 above. The most prominent ranking group in the 

Cognitive sample is State > Family > Technology followed by Family > State > 

Technology. Similarly, in the Social Connection the order of the scenarios received 

was Family, State and Technology. The results from the Social Connection sample 

are presented in Table 7.2 and it is evident that this is the most favoured ranking 

group in this sample. Finally, the order received in the Falls sample was Family, 

Technology and State yet the most prominent ranking group in this sample is Family 

> State > Technology. The results from the Falls sample are presented in Table 7.3. 

Therefore, in both the Social connection and the falls sample, ordinal preferences 

suggest that family is the most favoured programme in comparison to the Cognitive 

sample, where the State programme is preferred.  
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Table 7.2: Social Connection Sample Rankings 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

Table 7.3: Falls Sample Rankings 

 

 

 

 

 

 

 

 

 

 

 

 

The results of the WTP estimates are also presented in each of the above tables in the 

remaining three columns, showing the ordinal properties of the WTP estimates. In 

line with rational expectations, it is expected that respondents would be willing to 

pay more for the option they ranked highest. Cases where this does not happen are 

highlighted in bold in each of the tables. WTP for the three groups with the highest 

number of respondents were consistent with the ranking exercise. However, in each 

Group Ranking 

Order 

N Mean 

Certainty 

In line 

with Q1 

Family 

WTP 

Tech 

WTP 

State 

WTP 

        

1 F= T= S 18 4 18 240 229.72 214.02 

2 F= T> S 3 3.3 1 120 45.83 141.66 

3 F= S > T 15 4 13 180.33 123 206 

4 F> T > S 38 3.8 34 126.77 113.51 100.19 

5 F> S > T 133 3.8 126 150.77 87.81 143.79 

6 F> S = T 7 3.7 7 12.14 12.14 12.14 

7 T > S > F 29 3.8 26 186.06 232.39 186.06 

8 T > F > S 36 3.8 28 160.90 180.97 155.55 

9 T = S > F 3 4.3 3 14.16 200 32.50 

10 T > F= S 11 3.9 9 118.18 161.36 100 

11 S > F = T 6 4.5 6 82.50 87.5 92.50 

12 S > F> T 76 3.7 68 173.99 78.00 176.93 

13 S > T > F 21 4 19 120.28 111.47 133.38 

Total  396  90%    

Group Ranking 

Order 

N Mean 

Certainty 

In line 

with Q1 

Family 

WTP 

Tech 

WTP 

State 

WTP 

        

1 F= T= S 17 4.3 11 109.41 141.76 131.17 

2 F= T> S 9 3.3 5 95.41 91.38 5 

3 F= S > T 4 3.75 3 0 0 0 

4 F> T > S 62 3.7 51 112.23 90.12 86.77 

5 F> S > T 115 3.9 107 110.53 67.93 94.18 

6 F> S = T 6 3.6 5 130.83 97.5 97.5 

7 T > S > F 34 3.9 30 119.69 114.8 81.86 

8 T > F > S 56 3.8 48 120.94 93.2 107.9 

9 T = S > F 2 3.5 2 62.5 62.5 62.5 

10 T > F= S 7 4 7 0 0 0 

11 S > F = T 9 3.4 7 20.55 28.88 35.55 

12 S > F> T 50 3.9 48 130.91 67.77 139.6 

13 S > T > F 34 3.6 26 90.75 76.31 103.25 

Total  405  86%    
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of the three samples, five out of the thirteen groups provided inconsistent answers 

between their rankings and WTP estimates. Again, in each of the three samples, 

group 13 always provided inconsistent responses. Typically though, the top three 

groups with the highest number of respondents provide consistent responses. In 

addition, it is noticeable that, across all the samples, the rankings provide distinct 

preferences compared to the WTP estimates.  

Finally, in each of the three tables, the certainty results of the post-ranking certainty 

questions are presented. The mean scores of the certainty responses for each sample 

suggest that those in the Social connection sample are, on average, more certain in 

their ordinal preferences than the other two samples. Ranking certainty remains, on 

average, fairly certain and above across each of the three samples. An in-depth 

discussion of certainty is presented in Chapter 9.  

 

7.3 Strong Rankings 

 

In order to explore the direction of preferences for each of the samples, the rankings 

of each of the programmes from most important to least important are presented 

next. For comparability across the samples, the analysis is restricted to those who 

provided a strong ranking only. That is, those who did not rank at least two of the 

programmes equally. The results of the certainty scales are also presented below 

each of the ranking tables. At a broad level, it is interesting to note that the 

percentage reporting higher levels of certainty increases in the social connection 

sample than the cognitive sample. The falls sample also shows a similar distribution 

of certainty to that of the social connection. 

 

Beginning with the strong rankings in the cognitive sample, presented in Table 7.4 

below, the ranking results reflect the WTP preferences in Chapter 6 with State care 

ranked most important by majority of the sample (45 per cent). Family Care received 

highest priority by 33 per cent of the sample and the cognitive technology was 

ranked most important by 22 per cent of the sample. The cognitive technology 

programme was ranked least important by 52 per cent of the sample. However, 32 

per cent in this sample found the family care programme was least important 

compared to only 15 per cent for the State care programme. This provides strong 
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evidence to support the State programme as the most preferred programme in this 

sample.  

 

Table 7.4: Ranking results for Cognitive Technology Sample N=346 

 Family Care 

Programme 

(%) 

Cognitive Technology  

Programme 

(%) 

State Care 

Programme 

(%) 

Most important 33 22 

 

45 

Second most 

important 

35 26 40 

Least important 32 52 15 

 100 100 100 

 

% Not at all 

Certain 

Uncertain Neither Certain 

Nor Uncertain 

Certain Very Certain 

Rankings 4.1 8.5 21.9 52.9 12.4 

 

 

The explicit ranking results for the social connection sample are presented in the 

Table 7.5 below. The ranking results again provide a strong indication of preferences 

over the scenarios with family care ranked most important by 51 per cent of the 

sample in comparison to 30 per cent who supported the State care as the most 

preferred. Only 19 per cent gave the social connection technology programme 

highest priority in the ranking results. Similar to the Cognitive sample, the 

technology programme is least favoured by the majority (63 per cent).  

 

Table 7.5: Ranking results for Social Connection Sample N=338 

 Family Care 

Programme 

(%) 

Social Connection 

Technology  Programme 

(%) 

State Care 

Programme 

(%) 

Most important 51 19 

 

30 

Second most 

important 

34 18 48 

Least important 15 63 22 

 100 100 100 

 

% Not at all 

Certain 

Uncertain Neither Certain 

Nor Uncertain 

Certain Very Certain 

Rankings 1.3 4.3 20.7 53.1 20.4 

 

Finally, Table 7.6 outlines the rankings for the falls sample. As is similar to the 

social connection sample, family is ranked first by 50 per cent of the sample. 
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Interestingly, the falls technology programme is ranked first by a slightly greater 

percentage than the state programme, 26 per cent compared to 24 per cent 

respectively. However, the state programme is considered second most important by 

a much higher percentage (42 per cent) than the technology programme (27 per 

cent). 

 

 

Table 7.6 : Ranking results for Falls Sample (Total) N= 351 

 Family Care 

Programme 

(%) 

Falls Technology  

Programme 

(%) 

State Care 

Programme 

(%) 

Most important 50 26 

 

24 

Second most 

important 

30 27 42 

Least important 20 47 34 

 100 100 100 

 

% Not at all 

Certain 

Uncertain Neither Certain 

Nor Uncertain 

Certain Very Certain 

Rankings 1 3.5 23 54 19 

 

7.4 Proportional Tests per Ranking First 

 

It is expected that various factors may influence the ranking results presented for 

each of the samples. For instance, younger people may rank the technology 

programmes higher than older people given their greater familiarity with technology. 

In order to explore the rankings further, this section presents the proportion of 

people ranking the each of the programmes first by various socio-demographic 

factors to assess their influence on the ranking results. Such factors include age; 

experience of care provision; likelihood of needing care in the future and in the case 

of the technology programmes, levels of technical proficiency. This initial section 

primarily focuses on the family and state care programmes with the technology 

programme left generic purely for comparative purposes. The assessment of 

influential factors on each of the individual technology programme rankings are 

presented in the subsequent section.  
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To begin, Table 7.7 presents those who ranked each of the programme’s first 

weighted by age. Interestingly, the percentages ranking the state care programme 

first are distributed similarly across the age groups. However, as is evident in Table 

7.7, a slightly higher percentage of those aged 50 – 64 ranked the family care 

programme first compared to 18 per cent who ranked the State programme first. Of 

those who ranked technology first, the lowest percentage group are aged 65 and over 

with a higher proportion aged 65 and over ranking the state programme first than the 

family care programme.  

 

Table 7.7: Proportion of people ranking first by age 

Age Family rank 1   

(%) 

Technology
1
 

 rank 1 (%) 

State rank 1  

(%) 

Under 30 21.5 25.5 23.9 

30-39 25.2 24.2 21.6 

40-49 13.3 16 16.3 

50-64 22.2 22.9 18.4 

65+ 17.4 11.2 19.5 

 100 100 100 

N 463 231 342 

χ
2
(8)** 5.3149 15.8744 12.0741 

P-value 0.723 0.044 0.148 

 

Note: **Pearson’s Chi-squared test on those who ranked it first.  

 
1
 Refers to the combined ‘generic’ technology programme 

 

Both Krushall-Wallis and Pearson’s chi-squared tests
58

 were conducted to test 

whether there were significant relationships between the variables mentioned and the 

rankings and both tests resulted in the same findings. Consequently, only the chi-

squared test results are presented here. In this case, the Chi-squared test suggests 

there is no statistical relationship between the age categories and rankings of either 

the family or the state programmes. However, there is an exception in the case of the 

technology programme, where there is a statistically significant relationship between 

age categories and rankings as is evident by the higher concentrations of younger 

people ranking the technology first.  

 

                                                 
58

 Pearson’s chi-squared test is employed to see if there is a relationship between the two categorical 

variables. The Krushal Wallis test is employed when the independent variable has two or more levels 

and is a generalised form of the Mann-Whitney test. 
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Among the range of questions included in the survey was a question on the 

experience of providing care to a person aged 65 and over in the last 10 years. Table 

7.8 presents those who ranked each programme first by experience of providing care 

to someone aged 65 and over. The family care programme was ranked most 

important by 45 per cent of those with care experience and by 48 per cent of those 

with no care experience. The state care programme was ranked most important by 42 

per cent of those with care experience and only 36 per cent of those with no care 

experience.  

 

Table 7.8: Respondents Number 1 Ranking by experience of care % 

 Family Tech State 

Experience 45 26 42 

No experience 48 28 36 

 χ
2 (2) =   4.58 χ

2 (2) =   5.54 χ
2 (2) =   5.21 

 Pr = 0.21 Pr = 0.20 Pr = 0.07 

 

Using a chi-squared test, the hypothesis that there is a relationship between 

experience of care provision and ranking each of the programmes’s first is tested and 

rejected in the case of the family care programme. However, results indicate there is 

a statistically significant relationship between experience of care provision and 

ranking of the State care programme. This may be reflective of the experiences of 

family carers driving their ranking preferences and their desire for further state 

intervention and support in assisting care of older people.  

 

Table 7.9: Respondents Number 1 Ranking by Likelihood of Needing Care in 

the Future 

 Family Tech State 

High likelihood 48 26 39 

No likelihood 47 31 33 

 χ
2
 (2) =   2.03 χ

2
 (2) =   2.64 χ

2
 (2) =   6.59 

 Pr = 0.56 Pr = 0.26 Pr = 0.037 

 

Finally, the last table in this section, Table 7.9, is an exploration of the relationship 

between a key variable: the likelihood of needing care in the future and rankings. In 

this case, those who rate their own likelihood as likely or higher tend to favour the 

family care programme compared to other two programmes although the 

relationship is not statistically significant. The high percentage for the family care 
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programme is something which was also reflected in Chapter 5 in respondents own 

preferences for their own long-term care. For instance, nearly 48 per cent of those 

who express a high likelihood of needing care rank the family care programme first 

compared to 39 per cent for the State care programme. Again, through the 

employment of chi-squared tests it is evident that there is a significant relationship 

between the likelihood of needing care and the rankings of the State care programme 

with a greater percentage of those who anticipate needing care ranking this 

programme first than those who don’t anticipate needing care.  

 

7.5 Technology Sample Proportionality Results 

 

To continue the assessment of the relationship between key variables and the 

ranking results, this section will now present the ranking results for each of the 

individual technology programmes focusing on two key variables: age and technical 

proficiency. In terms of the relationship between experience of care provision and 

ranking of the technology programmes, tests suggested no significant relationship 

between care and rankings. Beginning with age, Table 7.10 presents the results of 

those who ranked each of the technology programmes first weighted by age.  

 

Table 7.10: Technology ranking and age 

Those who 

ranked 

technology first 

by 

age category 

Falls 

(%) 

Cognitive 

(%) 

Social 

Connection 

(%) 

    

16 -24 20 40 20 

25-34 36 17 23 

35-44 19 29 23 

45-54 28 21 20 

55-64 31 14 26 

65+ 18 12.5 15 

    

χ
2
(8) 5.93 11.717 8.515 

P-value 0.655 0.164 0.385 

 

 



169 

 

As is evident in the Table 7.10, those in the youngest age group favour the cognitive 

technology programme, something which may be a reflection of brain training and 

cognitive games available in the gaming market. This technology is also the 

preferred of the three technologies by those aged in the 35 to 44 age group. As is 

also reflected in the WTP estimates, the older age groups prefer the falls technology 

out of the three technology programmes. However, the chi-squared tests reveal no 

statistically significant relationship between age and the ranking of either of the 

three technology programmes.  

 

The following table, Table 7.11, examines the relationship between technical 

proficiency and rankings of the technology programmes. Respondents were asked to 

rate their own level of technical proficiency on a scale of one to five representing 

different levels of technical proficiency. In terms of the relationship between ranking 

and technical proficiency, having a high rate of technical proficiency is a significant 

factor in ranking the cognitive and social connection sample first. Of those who 

rated their own technical proficiency as excellent, 32 per cent ranked the falls 

technology programme with the highest priority. Similarly, 35 per cent of those with 

excellent technical proficiency rank the Cognitive programme first. Furthermore, 27 

per cent of those who rated their own technical proficiency as good or excellent 

ranked the cognitive technology first in comparison to 18 per cent of those with 

average of less technical proficiency. 

 

Table 7.11: Technology ranking and Technology Proficiency 

 

Ranking first and 

technical proficiency 

Falls 

(%) 

Cognitive 

(%) 

Social Connection 

(%) 

Excellent 32.6 35.5 24.6 

Very Good 17.9 18.4 23 

Good 16.8 27.6 13.8 

Some 12.4 9.2 21.5 

Little 20.2 9.2 16.9 

N 89 76 65 

    

χ
2
(8) 10.152 25.119 6.215 

P-value 0.254 0.001 0.623 

 

 

In this case, chi-squared tests indicate that there is no statistically significant 

relationship between technical proficiency and the rankings of either the falls 
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programme or the social connection programme. There is, however, a statistically 

significant relationship between technical proficiency and the ranking of the 

Cognitive technology. This may potentially reflect a greater understanding of the 

role of technology in a cognitive and psychological capacity by those with higher 

levels of technical proficiency.  

 

7.6 Summary 

 

The survey provides insight into the extent of public support for community based 

care for older people and more specifically, their ordinal preferences for different 

methods of health and social care support to meet community care needs. Through 

the incorporation of dual preference elicitation methods, it is possible to compare 

and test for validity between the methods. Furthermore, the encouragement of 

comparison in the ranking method may help respondents closer identify substitutes 

which may be ignored in the WTP questions and as such, may present a clearer 

expression of preferences. In this study, the ranking results demonstrate stronger 

expression of preferences than the WTPestimates.  Sample dependent, there is a 

clear demonstration of preferences for either the family or the state care programme, 

more so than for any of the three technology programmes. In particular, in both the 

social connection sample and the falls sample, the family care programme is ranked 

first. The State care programme is favoured in the Cognitive sample with the 

technology programmes consistently ranked least important out of the three 

programmes across all samples.  

 

Comparisons of both initial rankings as well as convergent validity between 

elicitation methods suggest relatively rational and consistent behaviour in responses. 

Some of the results of the convergent validity should be interpreted with caution 

given the small numbers in some of the groupings yet overall, suggest ordinal merit 

in the WTP results. Finally, this chapter assessed the relationship between possible 

influencing factors on rankings. While the analysis is univariate in its approach, they 

offer some insight in the driving factors associated with the ranking results and the 

results very much vary per programme. There are some noted differences evident in 

the age groups ranking the technology programmes first whereas experience of care 
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provision has a statistically significant relationship with ranking the State care 

programme. The next chapter provides an in-depth assessment of the relationship 

between WTP and a number of factors associated with WTP across all three 

samples.  
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8. Implicit Preferences for Community Based Care: 
What Influences WTP? 

 

 

“The purpose of contingent valuation is to estimate individuals 

willingness to pay for changes in the quantity or quality of goods or 

services, as well as the effect of covariates on willingness to pay” 

(Haab and McConnell, 2003) 

 

 

Much of the focus on WTP modelling is to estimate WTP as a function of a set of 

socio-economic variables and possibly, treatment specific variables (Haab and 

McConnell, 1997; Mitchell and Carson; 1989). As discussed in Chapter 3, the 

WTPfor each community care programme by individual k can, in general, be 

expressed as 

WTPk = f(zk, a, εk) 

Where zk is a vector of socio-economic characteristics, a is a vector of experiment 

specific characteristics and εk is an error term. One important issue for modelling 

contingent valuation data is that, in most contingent valuation studies, the dependent 

variable is censored at zero for a fraction of the observations (Cameron and Huppert, 

1987). Such censoring of the dependent variable has consequences for the resulting 

models employed and as such, the use of OLS regression techniques may produce 

biased estimates depending on the amount of zeros reported in the data (Cameron 

and Trivedi, 2009). In keeping with Cameron and Trivedi (2009), different 

approaches to the estimation and inference are discussed in this chapter with 

particular reference to corner solution models.  

The starting point of all modelling began with an OLS estimation of the WTP results 

but given the high proportion of zeros and resulting estimation bias, the results are 

not presented here. Consequently, this research employs two types of limited 

dependent variable models: a one-equation interval regression model commonly 

applied to payment card data, referred to as the Generalised Tobit (GT) model and a 

two-equation hurdle model more commonly applied to continuous data adapted to 

the payment card bids in this study, referred to as the Two Stage Hurdle (TSH) 
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model. Briefly, this chapter begins with a discussion of the treatment of ‘don’t know’ 

responses and the exclusion of outliers followed by an outline of the various 

available models for analysing WTP. The choice of final models employed in this 

study and the transformation of the dependent variable are then justified. The chapter 

proceeds to discuss the results and the predicted parametric mean WTP estimates per 

sample and per scenario presenting both a within-sample and a between-sample 

analysis. This is followed by an examination of the aggregate social benefit 

generated by each programme in each sample. The chapter concludes with a 

summary of the findings.  

8.1 Treatment of Don’t Knows and Other Responses 

The various responses covering both non-response and strategic behaviour were 

discussed in Chapter 6. However, in addition in CV studies, responses that are 

typically classified as a missing are done so following a consistency edit of generally 

impossibly high WTP valuations from low income respondents. Alternatively, zero 

or low bids from high income respondents who expressed a favourable interest in the 

programme for valuation may also be classified as missing in some studies. A 

number of approaches were applied in this study to identify such responses. The first 

is the application of an income exclusion threshold where responses with bids greater 

than 3 per cent of income are considered strategic bids and are therefore, excluded 

from analysis. As such, ten observations were excluded from analysis based on this 

income trimming method. This technique is commonly applied in contingent 

valuation studies with similar applications including Mitchell and Carson (1981) and 

Donaldson et al., (2010) although the recommended range varies from 1 per cent of 

income to 10 per cent of income. In addition, other outliers were identified through 

the DFBETA statistic and Cooks C statistic
59

, which identified one observation of 

the highest income category as asserting undue influence on the income variable. 

Therefore, 11 observations were excluded from final analysis across the three 

samples.  

Other issues when modelling WTP data arise from the question formatting, in this 

case the use of a filter question. When analysing a payment card with a filter 

                                                 
59

 DFBETA and Cooks C statistic a specific measures that assess how influential coefficients and 

large residuals are on the outcomes and accuracy of regressions.  
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question for non-demanders, issues are raised about how to treat ‘Don’t Knows’ in 

the analysis of responses (Mitchell and Carson, 1989; Ryan et al, 2004). The 

treatment of ‘Don't Knows’, otherwise known as the middle response, has important 

implications for the estimation of welfare estimates (Wang, 1997; Ryan et al, 2004). 

Table 8.1 below presents the number of ‘Don’t know’ responses per sample, which 

are then subsequently classified as either a true zero or a protest response from the 

follow up questions in the WTP survey.  

 

Table 8.1: Zeros and Don’t Knows 

 Cognitive Social Connection Falls 

 N Don’t 

Knows 

Protest  

+ True 

N Don’t 

Knows 

Protest  

+ True 

N Don’t 

Knows 

Protest  

+ True 

Family 404 50 31+19 403 60 36+24 407 65 42+23 

Technology 404 68 38+30 403 68 28+40 407 66 32+34 

State Care 404 57 36+21 403 48 27+21 407 62 36+26 

 

Table 8.1 above highlights the relatively consistent distribution of the ‘don’t know’ 

responses across programmes. Given the introduction of an uncertain response such 

as ‘don’t know’, understanding the treatment of such responses is critical to the 

subsequent welfare estimates. Similar to Ryan et al., (2004), three approaches were 

adopted in this study: (i) treat them as zeros (ii) treat them as “no” answers (iii) 

determination of differences between the ‘Don’t know’ group relative to ‘Yes’ and 

‘No’ respondents using a Multinomial Logit model (MNL) (Groothius and 

Whitehead, 2002; McFadden, 1974). Through the MNL model, the assumptions that 

don’t know responses more closely reflect ‘no’ responses was tested and verified. As 

such, in the modelling and testing of the validity of the WTP results in the remainder 

of this chapter, the ‘don’t know’ responses are treated as zeros. This is in similar 

fashion to Mitchell and Carson (1989) who argue that don’t know responses more 

closely resemble a no response. They suggest a conservative approach should be 

adopted by researchers and treat don’t know responses as ‘no’ in any analysis. A 

similar finding is also presented by Groothius and Whitehead (2002). In addition, 

throughout the survey those who offered a ‘don’t know’ response were subsequently 
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asked why they offered a non-demander response. As such, it is in keeping with the 

survey style to treat don’t know responses as no responses in this study.  

8.2 Models for Testing the Validity of WTP Values 

 

The analysis of contingent valuation data undertaken here has two primary 

objectives: 

- estimation of the conditional mean and median WTP 

- testing of the validity of WTP responses to the survey 

According to Donaldson et al., (1998), the most appropriate technique for 

econometric analysis of WTP data can be determined by three features of any data 

set. In the first instance, the nature of the question asked determines for the large part 

the type of models to be used. The second feature typically concerns whether there 

was a preceding question regarding preferences and the final feature refers to any 

theoretical issues which would determine the form of analysis. Feature one and two 

are discussed in more detail next while feature three is presented in detail in Section 

8.3. 

As in common in most health economic contingent valuation studies (Ryan et al, 

2004), this study employs a payment card elicitation method to estimate the 

respondents WTP so the models of choice for analysis are those referred to as limited 

dependent models. As described in Chapter 6, across all three samples, there is large 

percentage of zero responses, whether they are true or protest zeros, resulting in a 

mixture of observations with zero and positive values. Therefore, corner solution 

models offer the most appropriate method of analysis, the most prominent of which 

is the Tobit model (Tobin, 1958). The interval regression model typically employed 

for payment card data is a generalised version of the Tobit model which 

accommodates data that is returned in an interval format. One restriction of the Tobit 

corner solution models is the assumption that the zeros are generated for the same 

reason: a lack of economic circumstances to support such programmes. This may be 

a relatively restrictive assumption but in the case of this study, an understanding of 

the motives behind those who were not willing to pay for any of the programmes 

offers critical insight into non-responses and thereby facilitates the use of the 
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Generalised Tobit (GT) model. However, the heavy dependence of the Tobit models 

on the assumption of normality is a further limiting factor. Consequently, the 

alternative Two-Stage Hurdle (TSH) model suggested by Cragg (1978) is appealing 

due to its flexibility and simplicity by assuming the decision process is in two parts: 

the decision to pay and the amount respondents are willing to pay. The format of the 

elicitation question also supports the employment of the TSH model given the initial 

WTP  question closely followed by the selection of the respondent’s WTP bid 

amount. Critically, the TSH model assumes the decision processes are independent 

and again, this may be a relatively restrictive assumption of this model. According to 

Cameron and Trivedi (2009), if it is conceivable that, after controlling for the 

regressors, those with positive WTP levels are not randomly selected from the 

population, then the results of the second stage model suffer from selection bias. 

Therefore, there may be the possibility of dependence in the two parts of the model. 

As such, a model that considers such dependence may be a bivariate sample 

selection model, also known as the type-2 Tobit model or the Heckman selection 

model. As presented in Table 8.2 next, the IMR was insignificant across all samples 

and scenarios suggesting the TSH model is more appropriate
60

. Therefore, for the 

remainder of this chapter, only the results of two models are presented in full: the GT 

model and the TSH model assuming independence
61

.  

 

8.3 Data transformation 

The evidence of a non-normal distribution of WTP bid responses suggests a 

transformation of the dependent WTP variable may be warranted. In particular, a 

log-normal transformation or a box-cox transformation of the raw data may be more 

appropriate as a dependent variable in the final analysis. In this study, it seems 

justifiable to employ a log-normal transformation for a number of reasons. First, 

                                                 
60

 The details of the various models that were applied and tested were discussed in Chapter 3.  
61

 The TSH model assumes independence between the initial decision and the decision of how much a 

respondent is WTP. It is feasible that the multiple decisions to pay and how much a respondent is 

WTP across all three scenarios are also correlated. Luchini (2003) applied a Seemingly Unrelated 

Regression (SUR) across all three scenarios in a multi-good contingent valuation study to account for 

such potential correlation. However, as discussed in depth in this chapter, the same vector of variables 

are applied across all samples in both the probit and OLS models to address the research questions at 

hand. Thus, the SUR model reduces to an OLS model when the same vector of variables is applied 

across all three decisions (Davidson & MacKinnon, 1993).  
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logging the dependent variable across all three samples reduces the weight of 

influence of the upper end of the distribution, which is more prominent in Sample 

Two than in the other two samples. Second, employing tests of Skewness and 

Kurtosis provide evidence of a reduction in skewness and kurtosis as a result of the 

transformation. Appendix J details the smoothing of the kernel density plots 

following a transformation of the dependent variable. Third, while people may place 

little or no value on community care for older people, it seems unlikely that they 

would place a negative value on the expansion of community care programmes. 

Therefore, a log transformation of the data in this case seems justifiable from a 

theoretical perspective with similar explanations offered in other studies (O’Shea et 

al., 2002; Olsen et al., 2004; O’Shea et al., 2008; Donaldson et al., 1998). This also 

links with the third key factor determining data analysis as expressed by Donaldson 

et al., (1998). Finally, various tests of functional form provide statistical evidence in 

favour of both log-normal transformation and a square root transformation compared 

to the level form of the data. However, for ease of interpretation, the log-normal 

transformation has considerable advantages over a square root transformation. An 

application of the box-cox transformation and programming in Stata 10 also offers 

support in favour of a log-normal transformation for some of the scenarios.  

In order to account for a large proportion of zeros in the log-normal distribution, the 

log of WTP + δ is used where δ = 1.
62

 Shackley and Donaldson (2002) employed 

similar techniques in their study to capture zeros in their log transformation of their 

dependent variable. In terms of sensitivity to model assumptions, the conditional 

method of moment tests was tested and bootstrapped confidence intervals were 

calculated to account for potential heteroskedasticity. Bootstrapped standard errors 

will also take account of any non-normality required for hypothesis testing (Cameron 

and Trivedi, 2002). In terms of the two-part model, tests of normality and 

heteroskedasticity were conducted although neither condition is necessary for 

consistency of the estimator. However, it is known that the OLS estimate of the 

residual variance will be biased in the presence of heteroskedasticity and this will 

                                                 
62

 The log of WTP + δ is presented here. In addition, censoring the lower end of the distribution to 

equal -0.00001 in the log value was also employed and tested. There was no evidence of difference in 

levels of significance of variables nor significant difference in coefficients reported. Given the more 

common approach of WTP + δ in the literature, this approach is presented here (Shackley & 

Donaldson, 2002). 
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extend to those predictors of y that involved the residual variance. The key 

assumption for both the GT model and the TSH model is the correct functional form, 

which is tested with the Ramsey reset test and both models with a log-normal 

transformation passed the Ramsey reset test for all the scenarios in all three samples. 

8.4 Specification Tests 

 

A specification test that evaluates the TSH model against the GT model is directly 

obtained through a comparison of the log–likelihood functions values of the 

Generalised Tobit, Probit and OLS models estimated. Assuming that the same set of 

explanatory variables appears in all three equations estimated, the following value λ 

will be distributed as a chi square random variable with degrees of freedom equal to 

the number of explanatory variables under the null hypothesis that the Generalised 

Tobit model is the correct specification (Goodwin et al., 1993):  

  

λ = −2(LP + LOLS) - LGT))  

 

where LGT is the likelihood for the Generalised Tobit model, LP the likelihood for 

the Probit model and LOLS is the likelihood for the OLS model. Therefore, 

the restricted model is the GT model and the unrestricted model is the TSH model 

estimated separately. Thus, if the null hypothesis that the restricted model is true, 

then the two equation approach is more appropriate than Generalised Tobit
63

. The 

results of these tests are presented in the Table 8.2 and highlight the uniform 

appropriateness of the TSH model across all scenarios in all samples compared to the 

GT model. It is not unsurprising that the TSH model fits the data better given the 

high percentage of zeros or non-responses reported. In addition, the TSH is 

appealing in addressing each of the factors that should be assessed for data analysis, 

particularly in terms of the two-stage nature of the WTP question format employed 

in this study. Consequently, while the results of the GT model are presented, the 

discussion of the results in this chapter concentrates on the estimates and parameters 

generated by the TSH model for each of the scenarios in each of the samples.  

                                                 
63

 The likelihood ratio test was also performed with the Tobit model as the restricted model. The 

results rejected the null hypothesis that the Tobit model is true and confirmed the appropriateness of 

the TSH model across all scenarios in this study. 
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Table 8.2: Likelihood Ratio Tests – Comparison Test Statistic Significance 

 

   Prob > 

chi2 

Lambda 

Prob>chi
2
 

Cognitive
1
 Family chi2(13) = 772.08226 0.000 0.405

 

 Tech chi2(13) = 794.39347 0.000 0.198 

 State chi2(13) = 795.21137 0.000 0.301 

     

Soc Con
2
 Family chi2(13) = 707.50288 0.000 0.237 

 Tech chi2(13) = 758.66309 0.000 0.614 

 State chi2(13) = 714.96556 0.000 0.341 

     

Falls
3
 Family chi2(13) = 692.25126 0.000 0.161 

 Tech chi2(13) = 744.58647 0.000 0.609 

 State chi2(13) = 717.05139 0.000 0.813 

  Notes:  1 Refers to the sample that received the Cognitive technology 

   2 Refers to the sample that received the Social Connection technology 

   3 Refers to the sample that received the Falls technology 

Finally, one of the objectives in contingent valuation analysis is to determine the 

explanatory power of the model rather than the individual parameter values. A 

measure of explanatory power is provided by a number of measures including the 

Pseudo R
2
which is calculated by the following: 

 

The models, particularly the TSH model which is the main focus of this chapter, can 

also be assessed on a range of various goodness-of-fit measures each of which are 

presented below each of the tables of results and include: the value of the log-

likelihoods, the AIC test statistics
64

 and predicted probabilities
65

 for the probit 

model. 

8.5 Results 

This section presents the results of the TSH model using a log-normal dependent 

variable in the second stage of the decision process. As mentioned, the discussion of 

economic values and inference that follows focuses primarily on the TSH model. 

                                                 
64

 AIC = -2LnL + 2k where 2k is a penalty for model size. Smaller AIC values are preferred as this 

corresponds with a higher log likelihood. 
65

 Predicting the outcome variable itself, strictly speaking, depends on a loss function. If a symmetric 

loss function is assumed, then =1 if  and =0 if  and predicted outcomes 

can be used to determine success of the probit model (Cameron and Trivedi, 2009). 
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The GT results are presented also for comparison purposes but are not discussed at 

length. The variables of interest in the subsequent regression analysis are discussed 

in more detail next.    

8.5.1 Descriptive Statistics 

A detailed breakdown of the descriptive statistics was given in Chapter 5.However 

the next two tables summarise descriptive statistics of key explanatory variables 

employed in the models in this chapter. Table 8.3 reports the descriptive statistics of 

household income per sample whereas Table 8.4 details the descriptive statistics of 

the discrete variables which were included in the regression analysis. The left 

column of Table 8.3 details the mean household income for the full sample followed 

by the sub-sample breakdown in each of the subsequent columns.  

 

Table 8.3: Summary statistics I: Continuous Variables Description 

Variable  Sum Statistics Cognitive Soc. Con Falls 

Household 

disposable 

income 

Mean 

Std.Dev 

Min-Max 

34117 

19306 

8650-150000 

34178 

19693 

8650-

132000 

35355 

20024 

8650-

150000 

31555 

17456 

8650-

132000 

*Income was taking as the mid-point of the income category selected.  

 

 

Table 8.4: Summary statistics II: Discrete Variables Description 

 

Variable Description Cognitive Soc
1
 

Connection 

Falls χ2
 
P-

Value 

  Mean Mean Mean  

Health Insurance 1 if has health insurance 0.54 0.55 0.52 0.66 

Experience of 

 Care 

1 if experience of care 0.24 0.27 0.23 0.63 

Likely need  

Care 

1 if needs care in the future 0.59 0.58 0.55 0.39 

Technically proficient 1 if higher technical proficiency 0.68 0.69 0.69 0.93 

age30less 1 if aged 30 or less 0.25 0.22 0.24 0.67 

age3040 1 if aged between 30 and 40 0.19 0.21 0.22 0.71 

Age4050 1 if aged between 40 and 50 0.14 0.14 0.13 0.92 

age5065 1 if aged between 40 and 50 0.18 0.21 0.17 0.63 

age65over 1 if aged 65 and over 0.24 0.22 0.23 0.89 

Urban 1 if urban 0.61 0.60 0.60 0.98 

Female 1 if female 0.51 0.51 0.52 0.97 

Married 1 if married 0.50 0.53 0.52 0.80 

Unrealistic 1 if unrealistic 0.08 0.07 0.08 0.97 

Notes: 
1
 Refers to the sample that received the social connection technology 
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The average income was €34,000 with some slight variation in the samples. Those in 

the social connection sample report the highest mean income of approximately 

€35,000 compared to the Falls sample mean income of approximately €32,000. The 

Cognitive sample was closer, on average, to the social connection sample with a 

mean income of approximately €34,000.  

Table 8.4 describes the discrete variables employed in the regression analysis. Again, 

there was little difference per sample in terms of the discrete variables. Pearson’s 

chi-squared tests and the Mann-Whitney tests indicate no significant differences in 

the proportions of binary responses between the samples. On average, approximately 

52 to 55 per cent of the samples have health insurance, on par with population 

coverage statistics of health insurance in 2009. Experience of care provision is fairly 

high compared to the population average of 8 per cent (CSO, 2010). It may be the 

case that the percentage is higher because this question captures both current and 

past care experience. The binary variable of likely to need care, which also captures 

an element of health status, is high across all three samples suggesting a high 

expectation of respondents in each of the three samples needing care in the next 20 

years. The remaining variables are consistent with expectations: half the sample is 

female and half are married. The last variable, unrealistic, captures an impression of 

the survey and was deemed important for inclusion given the nature of the relatively 

new technology programmes offered for valuation. Across all three samples it was 

fairly low at 8 per cent with a slightly lower percentage of 7 per cent in the social 

connection sample.  

From the variable information presented in Tables 8.3 and 8.4, it seems that location 

and income along with health insurance and income could be highly correlated 

leading to econometric problems if both variables are included simultaneously in the 

estimated equation. It was therefore, considered advisable to check the problem of 

multicollinearity. The data was tested for multicollinearity and it was concluded that 

multicollinearity of the variables above was not an issue in any of the three samples.  

 

8.5.2 Determinants of WTP 

A multiple regression framework was employed to compare means for the WTP 

dependent variable on a set of covariates. The following tables report the results of 
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the GT model and TSH model for each of the scenarios in each of the samples. The 

dependent variable in the GT is the log of both the lower and upper bound of the 

intervals on the payment card while the regression part of TSH is log of the mid-

points. For the probit part of the TSH model, the dependent variable equals 1 if they 

expressed a positive WTP decision and 0 if otherwise. Protest zeros are excluded 

from all analysis in this section. For each of the scenario results, the marginal effects 

on the unconditional distribution for the GT model are reported in the first column of 

each of the results for the scenarios. The marginal effects, conditional on a positive 

WTP response for the GT model are reported in the second column and generally 

report similar signs and significance as the TSH model. As mentioned previously, 

the results discussion will focus primarily on the results from the TSH model. As 

such, the remaining two columns (columns three and four) of each of the results 

tables show the results of the Hurdle model (TSH) and are shaded in grey. The 

coefficients along with their standard errors associated with the coefficients, which 

reflect the uncertainty surrounding these estimates are presented. Given the 

dependent variable in the OLS regression is logged, the marginal effects correspond 

to the effect of variable changes on the expected geometric means for each of the 

samples. Where relevant, the exponentiated marginal effects are converted and 

discussed
66

. In the case of the probit model, the marginal effects show the effects of 

changing the explanatory variables on the probability of participating or not in the 

WTP decision and are also evaluated at the mean values of the explanatory variables. 

As in many nonlinear contexts, the bootstrap is a convenient method for obtaining 

valid standard errors and the standard errors in all of the following models are 

bootstrapped
67

 with 500 replications. Therefore, the standard errors are relatively 

robust to any non-normality and provide valid hypothesis testing.  

Even though the TSH allows for the explanatory variables to differ per decision 

process, the same explanatory variables are used in all the models. In addition, the 

                                                 
66

 Given the interest lies in understanding unit changes and their effects on WTP as opposed to 

log(WTP), the exponential of the coefficients are presented where relevant. In the case of a binary 

variable, the exponential coefficient indicates the expected change in the geometric mean from 0 to 1 

as a percentage change holding all other variables constant (Bruin, 2006).  

 
67

 According to Cameron and Trivedi (2009), the bootstrap method provides a way to perform 

statistical inference. The bootstrap generates multiple samples by re-sampling from the current 

sample, thereby obtaining multiple samples treating the current sample as the population.  
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same set of explanatory variables is employed across all scenarios in each sample. 

While it is acknowledged that different variations of explanatory variables may 

create a better fit for some scenarios compared to others depending on the sample, 

the employment of the same set of explanatory variables is done so primarily for 

comparative purposes. For example, the estimates for Sample 1 (the sample that 

received the Cognitive technology) remain relatively unchanged excluding female 

and experience of care provision which are insignificant in the following models. 

However, female and experience of care are significant in Sample 3 (the sample that 

received the Falls technology; Sample 2 received the Social Connection technology). 

Therefore, it is justified on this case for their inclusion in the following tables for 

comparative purposes only and is discussed in more detail in Section 8.5.4: Between 

Sample Comparison. Stepwise regression techniques, goodness of fit tests and a 

range of specification tests
68

 were applied across samples to ensure an appropriate 

‘optimal’ model was employed across all the scenarios in all the samples.  

 

8.5.3 Within Sample Comparison – Sample 1 

The first of the three tables below, Table 8.5, presents the model results for the three 

programmes offered to respondents in Sample 1 (those who received the Cognitive 

technology scenario). These results suggest that the model is consistent with 

economic theory and generally, there are no differences in signs and significance of 

the variables between the GM and TSH models. To begin, the magnitude and signs 

of the coefficients of the explanatory variables are consistent with the hypothesis that 

WTP is responsive to income and remains so across both models and for all 

scenarios. Focusing on each scenario individually, health insurance positively 

influences the probability of being WTP for the family care and state care 

programme as does experience of care provision although neither do so significantly. 

This differs in the case of the technology scenario, where having health insurance 

significantly increases the probability of reporting a positive WTP decision for the 

cognitive technology, by 18 percentage points in the case of the probit model. 

Furthermore, those who describe themselves as having a good level or above of 

technical proficiency are WTP less for all three programmes in this sample. The 

                                                 
68

 These included comparisons of AIC statistics, BIC statistics (BIC = -2lnL+kLnN), Pseudo R
2
, LR 

tests as well as various specification tests including the Ramsey reset test.  
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influence of this variable is significant at the 95 per cent level in the case of the 

family care programme. Interestingly, those with high levels of technical proficiency 

report lower WTP in Sample 1 and Sample 3, yet higher levels of technical 

proficiency positively influences WTP in the social connection sample (Sample 2). 

Between samples comparisons are discussed in more detail in Section 8.5.6. The 

subjective assessment of needing care in the future significantly influences WTP and 

positively significantly impacts the probability of reporting a positive response to 

WTP across all three scenarios in this sample. For instance, reporting a high 

likelihood of needing care increased the probability of a positive WTP response for 

the family care programme by 29 percentage points, for the technology programme 

by 15 percentage points and the state care programme by 26 percentage points. The 

age of the respondents has some impact on WTP. Those who are in the younger age 

groups are less likely to respond positively in their WTP than those in the 40-50 age 

group. However, those who are in the 30 to 40 age group have a higher probability of 

paying compared to those in the 40 to 50 age groups. Those who are in the older age 

groups are less likely than those in the 40-50 age group to support the family care 

programme.  

 

Higher income, as expected, positively and significantly impacts both the decision to 

pay and the amount respondents are WTP across all three scenarios. In the case of 

the family care programme, an increase in income increases the probability of 

providing a positive WTP decision increased by 33 percentage points, as 

demonstrated by the marginal effect of income in the probit model. The marginal 

effects in the second part of the decision suggest a positive increase of 0.65 per cent 

on WTP associated with a percentage increase in income. Overall, the effects of 

income vary across the scenarios. In the technology scenario and the state scenario, 

the effect of an increase in income increases the probability of a positive response to 

the initial WTP question by 17 percentage points and 28 percentage points 

respectively. The effects on the WTP bid amounts for the technology and state 

scenario are 0.52 per cent and 0.66 per cent respectively
69

.  

 

                                                 
69

 This could also be interpreted as the expectation that WTP for the family care programme would 

increase by 6 per cent for a 10 per cent increase in household income (1.10^0.657 = 6 per cent).  



185 

 

Note: Sample 1 refers to the sample that received the Cognitive technology. Base categories include: no health insurance; low likelihood of needing care; low technical proficiency; aged between 40 and 50 

years of age; rural area; not married and did not find the survey unrealistic. Absolute value of the bootstrapped z statistics in parentheses. * significant at 10%; ** significant at 5%.; *** significant at 1%.

 Table 8.5: Regression Results for Sample 1 

 Family Cognitive Technology State 

 GT GT HM HM GT GT HM HM GT GT HM HM 

 (1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4) 

Health insurance 0.16 0.13 0.0491 -0.0457 0.733** 0.516** 0.188*** -0.0833 0.22 0.176 0.0453 -0.00444 

 [0.266] [0.216] [0.0656] [0.151] [0.303] [0.215] [0.0705] [0.173] [0.281] [0.224] [0.0653] [0.168] 

Care experience 0.00621 0.00503 -0.005 0.097 0.461 0.333 0.114 0.0688 0.279 0.225 0.061 0.104 

 [0.303] [0.245] [0.072] [0.168] [0.331] [0.244] [0.0804] [0.198] [0.299] [0.243] [0.0667] [0.163] 

Need care 1.192*** 0.942*** 0.289*** 0.0863 0.493* 0.344* 0.154** -0.129 0.969*** 0.761*** 0.262*** -0.121 

 [0.262] [0.205] [0.072] [0.146] [0.279] [0.194] [0.0673] [0.165] [0.275] [0.214] [0.0661] [0.148] 

Tech proficient 0.0567 0.0458 0.0972 -0.398** 0.418 0.29 0.137 -0.154 0.289 0.228 0.112 -0.258 

 [0.342] [0.276] [0.084] [0.184] [0.358] [0.244] [0.0881] [0.214] [0.331] [0.260] [0.0811] [0.185] 

age30less -1.052** -0.815*** -0.158 -0.591** -0.727 -0.494* -0.0262 -0.721*** -1.085** -0.827** -0.185 -0.481** 

 [0.421] [0.309] [0.124] [0.238] [0.468] [0.306] [0.116] [0.277] [0.464] [0.334] [0.131] [0.224] 

age3040  -0.288 -0.23 0.0611 -0.463** -0.604 -0.411 -0.0773 -0.379 -0.948** -0.721** -0.153 -0.516** 

 [0.353] [0.278] [0.097] [0.219] [0.467] [0.308] [0.120] [0.248] [0.414] [0.297] [0.133] [0.203] 

age5065 -0.311 -0.248 -0.055 -0.264 -0.35 -0.241 -0.0621 -0.142 -0.271 -0.213 -0.104 -0.144 

 [0.454] [0.355] [0.124] [0.239] [0.488] [0.328] [0.124] [0.256] [0.499] [0.387] [0.139] [0.231] 

age65over -1.348*** -1.023*** -0.226* -0.667** -1.320*** -0.864*** -0.269** -0.376 -1.471*** -1.096*** -0.320** -0.438 

 [0.455] [0.322] [0.127] [0.289] [0.469] [0.288] [0.111] [0.331] [0.479] [0.329] [0.128] [0.286] 

Log income 1.893*** 1.532*** 0.334*** 0.657*** 1.065*** 0.750*** 0.175** 0.524*** 1.746*** 1.392*** 0.284*** 0.665*** 

 [0.257] [0.219] [0.0733] [0.180] [0.267] [0.190] [0.0690] [0.182] [0.268] [0.221] [0.0655] [0.162] 

Urban  -0.666** -0.543** -0.0631 -0.438*** -0.394 -0.28 -0.0402 -0.348** -0.598** -0.480** -0.0572 -0.347*** 

 [0.274] [0.230] [0.064] [0.145] [0.290] [0.210] [0.0703] [0.173] [0.277] [0.227] [0.0617] [0.134] 

Female  0.3 0.242 0.0872 -0.0584 -0.0124 -0.00873 0.014 -0.101 0.162 0.129 0.074 -0.103 

 [0.246] [0.197] [0.0623] [0.137] [0.255] [0.180] [0.0632] [0.172] [0.252] [0.200] [0.0582] [0.127] 

Married -0.434 -0.352 -0.0753 -0.201 -0.616** -0.434** -0.0644 -0.453** -0.658** -0.525** -0.0947 -0.341** 

 [0.296] [0.240] [0.0761] [0.177] [0.314] [0.220] [0.0788] [0.194] [0.297] [0.236] [0.0714] [0.162] 

Unrealistic -1.498*** -1.086*** -0.449*** 0.469 -0.973* -0.631** -0.287** 0.187 -1.286** -0.936** -0.362** 0.37 

 [0.569] [0.367] [0.155] [0.457] [0.525] [0.311] [0.126] [0.516] [0.612] [0.402] [0.140] [0.443] 
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Note: Sample 2 refers to the sample that received the Social Connection technology. Base categories include: no health insurance; low likelihood of needing care; low technical proficiency; aged between 40 

and 50 years of age; rural area; not married and did not find the survey unrealistic. Absolute value of the bootstrapped z statistics in parentheses. * significant at 10%; ** significant at 5%.; *** significant at 

1%.  

  Table 8.6: Regression Results for Sample 2 
 

 Family Social Connection Technology State 

 GT GT HM HM GT GT HM HM GT GT HM HM 

 (1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4) 

Health insurance 0.609** 0.509** 0.0504 0.434*** 0.958*** 0.688*** 0.107 0.684*** 0.959*** 0.783*** 0.104* 0.455*** 

 [0.308] [0.258] [0.0593] [0.141] [0.330] [0.240] [0.0732] [0.196] [0.309] [0.253] [0.0610] [0.151] 

Care experience -0.0646 -0.0542 0.0003 -0.0961 0.169 0.123 0.00965 0.239 0.142 0.117 0.0268 0.0371 

 [0.326] [0.272] [0.0638] [0.175] [0.384] [0.282] [0.0792] [0.180] [0.351] [0.292] [0.0663] [0.168] 

Need care 0.605** 0.505** 0.108* 0.0413 0.124 0.0901 0.064 -0.0666 0.480* 0.393* 0.079 0.0125 

 [0.308] [0.254] [0.0595] [0.128] [0.309] [0.223] [0.0684] [0.169] [0.271] [0.220] [0.0558] [0.135] 

Tech proficient 1.138*** 0.928*** 0.164** 0.340* 0.878** 0.619** 0.178** 0.107 0.787** 0.635** 0.11 0.217 

 [0.356] [0.285] [0.0698] [0.189] [0.388] [0.269] [0.0874] [0.220] [0.361] [0.288] [0.0696] [0.193] 

age30less 0.145 0.122 0.0983 -0.341 -0.454 -0.322 0.0029 -0.367 -0.231 -0.189 0.0541 -0.309 

 [0.502] [0.425] [0.0810] [0.276] [0.582] [0.406] [0.128] [0.348] [0.540] [0.438] [0.0966] [0.266] 

age3040  0.466 0.398 0.114 -0.155 -0.0812 -0.0586 -0.0346 0.119 0.0429 0.0354 0.0445 -0.123 

 [0.499] [0.431] [0.0768] [0.225] [0.567] [0.407] [0.122] [0.325] [0.513] [0.424] [0.0892] [0.226] 

age5065 0.939* 0.810* 0.144** 0.133 0.483 0.358 0.12 0.147 0.319 0.265 0.0775 0.00416 

 [0.499] [0.440] [0.0690] [0.233] [0.575] [0.434] [0.111] [0.282] [0.535] [0.450] [0.0844] [0.239] 

age65over 0.398 0.338 0.0571 0.148 0.0607 0.0441 0.00297 0.182 0.0807 0.0667 0.0395 0.0677 

 [0.551] [0.474] [0.0888] [0.220] [0.576] [0.420] [0.122] [0.304] [0.522] [0.433] [0.0893] [0.221] 

Log income 1.435*** 1.204*** 0.215*** 0.410*** 1.536*** 1.113*** 0.292*** 0.407** 1.505*** 1.241*** 0.229*** 0.470*** 

 [0.271] [0.230] [0.0545] [0.142] [0.274] [0.204] [0.0699] [0.170] [0.275] [0.227] [0.0565] [0.146] 

Urban  -0.0733 -0.0616 -0.00809 0.0262 -0.00225 -0.00163 0.0479 -0.102 -0.0372 -0.0306 0.0179 -0.0503 

 [0.293] [0.246] [0.0587] [0.140] [0.312] [0.226] [0.0705] [0.157] [0.289] [0.238] [0.0578] [0.141] 

Female  -0.377 -0.317 -0.0158 -0.184 -0.458 -0.332 -0.0537 -0.249 -0.449 -0.37 -0.0415 -0.128 

 [0.289] [0.242] [0.0570] [0.137] [0.289] [0.210] [0.0690] [0.164] [0.287] [0.236] [0.0565] [0.134] 

Married -0.177 -0.148 -0.0376 -0.0383 -0.781** -0.566** -0.134* -0.276* -0.502 -0.414 -0.0993 -0.0941 

 [0.304] [0.255] [0.0617] [0.143] [0.366] [0.266] [0.0821] [0.168] [0.326] [0.267] [0.0675] [0.131] 

Unrealistic -2.007*** -1.487*** -0.385*** -0.752** -2.617*** -1.535*** -0.534*** -0.517** -1.911*** -1.397*** -0.396*** -0.331 
 [0.409] [0.272] [0.112] [0.382] [0.496] [0.234] [0.0801] [0.259] [0.518] [0.331] [0.125] [0.284] 
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Note: Sample 3 refers to the sample that received the Falls technology. Base categories include: no health insurance; low likelihood of needing care; low technical proficiency; aged between 40 

and 50 years of age; rural area; not married and did not find the survey unrealistic. Absolute value of the bootstrapped z statistics in parentheses. * significant at 10%; ** significant at 5%.; *** 

significant at 1%. 

  Table 8.7: Regression Results for Sample 3 
 

 Family Social Connection Technology State 

 GT GT HM HM GT GT HM HM GT GT HM HM 

 (1) (2) (3) (4) (1) (2) (3) (4) (1) (2) (3) (4) 

Health insurance 1.079*** 0.824*** 0.165** 0.435** 0.695** 0.481** 0.149** 0.0985 0.680** 0.496** 0.1 0.329* 

 [0.307] [0.238] [0.0664] [0.197] [0.293] [0.204] [0.0640] [0.178] [0.286] [0.211] [0.0680] [0.182] 

Care experience 0.462 0.359 0.0155 0.448** 0.177 0.124 -0.00118 0.305 0.182 0.134 -0.0184 0.371** 

 [0.372] [0.296] [0.0807] [0.178] [0.348] [0.245] [0.0792] [0.199] [0.340] [0.252] [0.0780] [0.186] 

Need care 0.860*** 0.653*** 0.205*** 0.157 0.839*** 0.577*** 0.177*** 0.193 0.902*** 0.653*** 0.217*** 0.116 

 [0.299] [0.226] [0.0676] [0.198] [0.300] [0.207] [0.0646] [0.199] [0.281] [0.203] [0.0657] [0.192] 

Tech proficient -0.38 -0.294 0.0302 -0.598*** -0.229 -0.16 0.0396 -0.744*** 0.152 0.111 0.135* -0.536*** 

 [0.389] [0.305] [0.0827] [0.191] [0.337] [0.237] [0.0746] [0.205] [0.363] [0.262] [0.0783] [0.204] 

age30less -0.279 -0.211 0.0453 -0.460* -0.973* -0.642** -0.143 -0.48 -0.704 -0.497 -0.0416 -0.603** 

 [0.533] [0.398] [0.112] [0.245] [0.509] [0.320] [0.121] [0.304] [0.576] [0.392] [0.123] [0.247] 

age3040  0.285 0.22 0.134 -0.319 -0.133 -0.0912 0.0435 -0.375 -0.351 -0.252 0.0309 -0.583** 

 [0.506] [0.396] [0.0950] [0.222] [0.510] [0.349] [0.114] [0.257] [0.526] [0.372] [0.110] [0.241] 

age5065 -0.351 -0.263 0.0442 -0.509** -0.742 -0.492 -0.0585 -0.593** -0.335 -0.24 0.05 -0.656*** 

 [0.519] [0.382] [0.113] [0.242] [0.527] [0.335] [0.122] [0.262] [0.526] [0.370] [0.106] [0.250] 

age65over -0.277 -0.209 0.0752 -0.762** -0.677 -0.452 -0.0823 -0.483 -0.384 -0.275 0.066 -0.862*** 

 [0.544] [0.406] [0.108] [0.306] [0.540] [0.349] [0.124] [0.329] [0.547] [0.385] [0.108] [0.324] 

Log income 1.896*** 1.449*** 0.293*** 0.718*** 1.497*** 1.036*** 0.215*** 0.788*** 1.789*** 1.307*** 0.258*** 0.833*** 

 [0.327] [0.259] [0.0780] [0.202] [0.315] [0.226] [0.0751] [0.214] [0.312] [0.241] [0.0743] [0.176] 

Urban  -0.0203 -0.0155 0.0442 -0.233 0.00677 0.00469 0.00474 -0.0695 -0.157 -0.115 -0.0221 -0.14 

 [0.289] [0.221] [0.0655] [0.175] [0.298] [0.206] [0.0681] [0.175] [0.288] [0.212] [0.0677] [0.167] 

Female  0.123 0.0939 0.0394 0.037 -0.505* -0.349* -0.059 -0.368** -0.184 -0.135 -0.0086 -0.128 

 [0.278] [0.213] [0.0647] [0.175] [0.293] [0.203] [0.0681] [0.171] [0.253] [0.184] [0.0591] [0.179] 

Married -0.29 -0.221 -0.00763 -0.149 -0.518 -0.359 -0.0934 -0.105 -0.395 -0.289 -0.0473 -0.152 

 [0.338] [0.258] [0.0766] [0.197] [0.342] [0.236] [0.0810] [0.205] [0.360] [0.264] [0.0823] [0.200] 

Unrealistic -1.836*** -1.223*** -0.400*** -0.910** -1.453*** -0.893*** -0.283** -0.667 -1.449*** -0.947*** -0.316*** -0.632* 
 [0.382] [0.224] [0.114] [0.402] [0.450] [0.247] [0.119] [0.496] [0.445] [0.261] [0.121] [0.386] 



188 

 

Table 8.8: Regression Models Fit Statistics 

  

  Family  Technology State 

 GT Probit OLS GT Probit OLS GT Probit OLS 

Sample 1          

N 308 308 210 307 307 182 314 314 216 

ll -811.39 -136.082 -289.265 -827.759 -173.072 -257.491 -841.069 -148.349 -295.115 

ll(null) -879.059 -192.651 -316.911 -865.245 -207.474 -272.669 -895.946 -194.922 -317.276 

AIC 1652.778 300.165 616.418 1685.518 374.143 542.981 1712.138 324.697 618.229 

Pseudo R 0.077 0.294 0.202 0.043 0.166 0.154 0.061 0.239 0.186 

Predicted  79%    71%    77%   

Wald 203.59 54.22 49.79 115.35 53.96 29.32 145.7 56.54 45.78 

          

Sample 2          

N 306 306 228 296 296 177 305 305 224 

ll -803.737 -138.195 -311.791 -779.099 -159.665 -240.103 -809.064 -145.777 -305.804 

ll(null) -855.948 -173.703 -336.394 -830.064 -199.452 -263.558 -856.382 -176.536 -328.392 

AIC 1637.474 304.3896 651.5819 1588.198 347.3293 508.206 1648.127 319.5537 639.6078 

Pseudo R 0.061 0.2044 0.194 0.061 0.1995 0.233 0.055 0.174 0.183 

Predicted  80.39%   72.64%   77.05%  

Wald 172.51 60.91 48.86 185.64 63.41 0.2328 127.38 55.8 45.71 

          

Sample 3          

N 314 314 207 311 311 183 314 314 199 

ll -823.869 -159.136 -318.607 -828.542 -184.712 -271.536 -832.942 -174.802 -299.615 

ll(null) -884.441 -201.444 -343.201 -866.195 -210.68 -271.536 -879.555 -206.275 -325.955 

AIC 1677.738 346.2728 665.2136 1687.083 397.424 571.0728 1695.884 377.604 627.2289 

Pseudo R 0.068 0.21 0.2115 0.043 0.1233 0.202 0.053 0.1526 0.2326 

Correctly predicted  74.52%   66.24%   71.66%  

Wald          
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Interestingly, location has a significant impact in this sample in both models. Of 

those who are willing to pay for each of the programmes, respondents located in 

urban areas are willing to pay less than those in rural areas, as indicated by the 

negative sign on the urban variable. The exponentiated coefficient on the urban 

variable is the ratio of the expected geometric mean for those in urban areas over the 

expected geometric mean for those in rural areas when the remaining variables are 

held at their means. In this case, results suggest that WTP for those in urban areas 

will be 54 per cent less
70

 than those in rural areas. For both the technology and the 

state care programme a similar estimate is 42 per cent. This suggests that living in a 

rural location significantly influences the amount respondents are willing to pay to 

support all three programmes in this sample. Marital status also impacts the amount 

respondents are willing to pay with those are married willing to pay less for the 

technology and state care programmes than those who are not married, significant in 

both cases at the 95 per cent level. An interesting variable included in the analysis is 

a survey impression variable to capture interpretation of the survey itself. The sign of 

the variable ‘unrealistic’ is as expected: those who found the survey unrealistic are 

less likely and less willing to pay for the development of the community care 

programmes in general. The marginal effects of this variable suggest those who 

interpreted the survey as unrealistic are 44 percentage points less likely to report a 

positive WTP decision for the family care programme, 28 percentage points less 

likely for the cognitive technology programme and 36 percentage points less likely 

for the state care programme.  

The fit statistics for all three scenarios are reported in Table 8.8 and like the LR tests 

reported earlier, confirm the appropriateness and fit of the TSH model. Further in 

terms of fit for Sample 1, the models result in a better fit in the family and state care 

programmes than the technology based programmes as indicated by both the pseudo-

R
2
 and the predicted probabilities.  

8.5.4 Within Sample Comparison – Sample 2 
 

The results for the models applied to the scenarios in Sample 2 (the sample that 

received the social connection technology) are presented in Table 8.6. In this sample, 

                                                 
70

 the exp(βurban) = exp(0.438) = 1.549 
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the signs and significance of the variables are similar across the two models and 

again, confirm theoretical validity. Focusing on the TSH model, there is significant 

relationship between health insurance status and WTP. In examining the ratio of 

geometric means between those with health insurance and those without health 

insurance, WTP for those with health insurance is 54 per cent
71

 higher than those 

without health insurance for the family care programme, 98 per cent
72

 higher in the 

case of the technology scenario and 57 per cent higher 
73

 for the State care.  

Similar to Sample 1, the likelihood of needing care positively influences WTP 

although in Sample 2, it only influences WTP for the family care programme. 

Technical proficiency features more prominently in its influence on WTP in this 

sample than in Sample 1. It positively influences the probability of being willing to 

pay for both the family care and the technology programme and is significant at the 

95 per cent level. In terms of the influence of age, there is very little impact of age on 

WTP in this sample. The only significant relationship is those in the age group 50-65 

are more likely than those aged 40-50 to report a positive initial WTP decision for 

the family care programme. Across the remaining two scenarios, age remains an 

insignificant factor in determining WTP. Household income, however, is highly 

significant across all three scenarios. For instance, an increase in household income 

increases the probability of a positive decision to pay by 21 percentage points for the 

family care programme, by 29 percentage points for the technology programme and 

23 percentage points for the state care programme. Interestingly though, the 

economic impact of household income on WTP remains relatively consistent across 

all three scenarios. A one per cent increase in household income increases WTP for 

the family care programme by 0.41 per cent, for the technology programme by 0.40 

per cent and is the highest in the state care programme at 0.47 per cent. Similar to the 

Cognitive sample, marital status has a significant influence on WTP for the 

technology programme with those who are married less likely and less willing to pay 

for the social connection technology programme than those who are not married. 

Finally, the impression of the survey conforms to expectations that those who found 

                                                 
71

 (exp(0.434)) 
72

 (exp(0.684)) 
73

 (exp(0.455)) 
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the survey unrealistic are significantly less likely to report a positive initial decision 

and willing to pay less across all three scenarios in the social connection sample.  

The final table of fit statistics suggest that the probit model predicts the probability 

of a positive decision well for the family scenario (80 per cent correctly predicted) 

and the state scenario (77 per cent correctly predicted) but less so for the technology 

scenario (72 per cent correctly predicted). Similar to the Cognitive sample, the TSH 

model is found to outperform the GT model on the basis of a number of goodness-

of-fit measures presented, particularly the value of the log-likelihoods. A comparison 

of the models suggests that the TSH provides a better statistical fit for the family and 

state scenario than the technology scenario in terms of the initial decision to pay but 

the second stage of the decision model performs better in the technology scenario 

than for the other two scenarios. This is based on the log-likelihood statistics, Pseudo 

R
2
 and AIC statistics.  

8.5.5 Within Sample Comparison – Sample 3 

The results for the Falls sample (Sample 3) are presented in Table 8.7 and provide 

some interesting results. Again, those with health insurance have a higher probability 

of selecting a positive response to the WTP questions for both the family and 

technology care programmes in this sample. Health insurance significantly increases 

the probability of reporting a positive WTP decision by 16 percentage points for the 

family care programme. The same variable increases the probability of a positive 

WTP decision for the technology programme by almost 15 percentage points, 

significant at the 95 per cent level. For the state care programme, health insurance is 

significant at the 90 per cent level in the second stage of the TSH model. Of 

particular interest in the Falls sample is that experience of care provision positively 

and significantly influences the amount respondents are willing to pay for both the 

family and state care programmes. The economic impact of care experience is 

greater for the family care programme than for the state care programme. In other 

words, WTP for the family care programme will be 56 per cent
74

 higher for those 

with experience of care provision compared to those with no experience of providing 

care. A similar figure for the state care programme is 44 per cent
75

.  

                                                 
74

 (exp(0.448)) 
75

 (exp(0.371)) 
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As with the other two samples, the impact of the likelihood of needing care in the 

future significantly positively influences WTP for all three scenarios in Sample 3. 

The probability of a positive response increases by 20 percentage points for the 

family care programme, 17 percentage points for the technology programme and 21 

percentage points for the state care programme for those who report a high 

likelihood of needing care. In this sample, and as was evident in Chapter 6, age 

appears to have significant, although varying, influence on WTP for the three 

programmes. In the second decision stage of the TSH model, all four age categories 

are willing to pay less than those in the 40-50 age group. In the family care 

programme, this effect is significant for those aged 30 or less, those aged between 

50-65 and those aged over 65. For the technology scenario, this effect is only 

significant for the 50-65 age group whereas for the state programme, this effect is 

significant across all age categories. Again, the income variable confirms theoretical 

validity. The impact of higher income increases the probability of reporting a 

positive WTP decision for the family care programme by 29 percentage points, by 21 

percentage points for the technology programme and by 26 percentage points for the 

state care programme. In turn, the economic impact of income in the falls sample is 

quite stark. For the family care programme, an increase in household income 

increases WTP of those who reported a positive decision by 0.72 per cent with 

equivalent figures for the technology programme and state care programme at 0.78 

per cent and 0.83 per cent respectively. This suggests that income has a highly 

significant relationship with WTP in the falls sample. In terms of gender, of those 

who are willing to pay a positive amount towards the falls technology programme, 

women are willing to pay 44 per cent
76

 less than men and this is significant at the 95 

per cent level. Finally, as with the other two samples, those who perceived the 

survey as unrealistic are less likely to report a positive WTP response and are WTP 

less than those who didn’t find the survey unrealistic.  

The fit statistics table for the falls sample suggests that probit model performed quite 

well although less so for the technology sample. In fact, the probit model performed 

least well in this sample compared to the other two samples with 74 per cent 

correctly predicted probabilities for the family care programme in the probit model, 

                                                 
76

 (exp(0.368)) 
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71 per cent for the state care programme and only 66 per cent for the falls technology 

programme. A comparison of the GT and TSH models suggests that the TSH model 

provides a better statistical fit on the basis of the log-likelihoods, estimated pseudo-

R
2
 and AIC test statistics. The TSH model performed best in the family care 

programme than in the remaining two scenarios.  

8.5.6 Between Sample Comparison: 
 

The purpose of the application of the same model across all the scenarios in all of the 

samples also allowed for the comparison of signs and significance of influencing 

variables between samples. The varying differences in influencing factors per 

sample, particularly for the family and state care programmes which were held 

consistent across all samples, may provide evidence of a framing effect of each of 

the technology programmes and warrants further exploration.  

Focusing on individual factors, Table 8.9 presents a summary of the variables which 

were significant in either the probit or OLS (at the 90 per cent, 95 per cent or 99 per 

cent level) for each of the samples, as represented by the Y in each column. The 

variables in bold in Table 8.9 are those that are significant in one sample only.  

 

Table 8.9: Between Sample Comparison – Significant Variables 
 Sample 1 Sample 2 Sample 3 

 Family Tech State Family Tech State Family Tech State 

Health insurance  Y  Y Y Y Y Y Y 

Care experience       Y  Y 

Need care Y Y Y Y   Y Y Y 

Tech proficient Y   Y Y  Y Y Y 

age30less Y Y Y    Y  Y 

age3040  Y  Y      Y 

age5065    Y   Y Y Y 

age65over Y Y Y    Y  Y 

Log income Y Y Y Y Y Y Y Y Y 

Urban  Y Y Y       

Female         Y  

Married  Y Y  Y     

Unrealistic Y Y Y Y Y Y Y Y Y 

 



194 

 

The first variable of interest is the influence of experience of care provision, which 

appears to only have a significant effect in the Falls sample. In this case, it has a 

positive significant effect on the WTP amounts for both the family and state care 

programme. This would seem to suggest that the impact of care experience is most 

prominent in valuing care programmes that assist in a physical capacity. In addition, 

in the social connection and falls sample, the urban variable is insignificant yet it has 

a significant impact in the Cognitive sample. This suggests that those living in rural 

areas are WTP more to support programmes that assist in a more cognitive capacity 

in older age. It is not clear exactly why location influences WTP in the Cognitive 

sample alone. However, the fact that it is significant across all three scenarios within 

this one sample indicates a possible framing effect. That is, all three scenarios in the 

Cognitive sample are being valued for their ability to support older people in their 

cognitive capacity.  

The influence of health insurance is significant in all three scenarios with the impact 

of having health insurance more prominent in the technology programmes than the 

other two programmes. The collinearity of health insurance with income and age was 

checked and did not pose any problems so this result may be more reflective of the 

risk adverse nature of respondents. Essentially, those who are more risk adverse are 

WTP more for the long-term care programmes.  

The impact of gender also provided some interesting results. Gender had no 

significant influence in any of the scenarios in either the cognitive or the social 

connection sample. However, it did significantly influence WTP for the falls 

technology programme with women WTP less than men to support this technology 

programme. This suggest that men is some way valued the physical impacts of falls  

more so than women and were WTP more to support a programme that reduced the 

likelihood of falling. In comparison, marital status in the falls sample had no 

significant influence on WTP on any of the three scenarios. Yet, was significant and 

negative in both the social connection sample and the cognitive sample suggesting 

that those who are not married are WTP more to support programmes that assist in 

supporting cognitive function as well as those that reduce loneliness and isolation. 

Finally, the impact of different age groups on WTP for the different care programme 

provided some interesting results between samples. For instance, age has relatively 
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little impact in the social connection sample suggesting people value these scenarios 

in this sample similarly regardless of age. This differs to the other samples, where 

different age groups have significant influences depending on the sample and 

scenario. 

8.6 Aggregate Parametric WTP estimates: 

 

The parameter estimates of the regression reveal how WTP is affected by a variety 

of individual characteristics and preferences. Therefore, it is “more revealing and 

instructive is to calculate WTP conditional on particular characteristics and 

preferences based on the parameter estimates and also estimate the variance of these 

WTP estimates”. When constructing the antilog predictions from the models 

employed in this study, some consideration must be given to using an unbiased 

predictor. A result from statistical theory is that if a random variable Y is normally 

distributed with mean µ and variance 
2
 then a random variable Z defined as 

Z=exp(Y) has mean: 

exp(µ + 
2
/2) 

 

Therefore, each of the predicted means from each of the models is scaled using the 

above equation. The predicted conditional means for the each of the samples and 

each of the models are presented in Table 8.10 below.  

 

Table 8.10: Conditional Expected Mean WTP 

  Sample 1 Sample 2 Sample 3 

  Family Tech State Family Tech State Family Tech State 

Mid points 130.05 90.48 136.08 194.28 148.03 188.67 139.57 105.26 123.01 

Generalised  
135.03 46.38 125.77 225.51 123.73 204.77 127.31 53.77 82.32 

Tobit 

Two-part 147.39 101.89 154.99 234.53 177.33 223.74 182.15 123.50 153.76 

 Notes: *Sample 1: received the Cognitive technology; Sample 2: received the Social Connection 

technology; Sample 3: received the Falls technology 

 

It is evident that there are some differences between the models in their predictions. 

Particularly, the GT model generally predicts lower means across the samples than 

the mid-point means generated in Chapter 6. This may be because the GT models 
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account for the size of the interval on the payment card and the use of mid-points 

may be slightly over-estimating the value. This is also evident in the two-stage 

model, which generates higher amounts than the GT model. However, the two-stage 

model predicts closer welfare estimates for each of the three technology programmes 

than the GT model suggesting this was the better modelling approach for each of 

these programmes.  

A final objective of this Chapter is to show the utility of the contingent valuation 

method in decision-making. Therefore, it is necessary to calculate the social benefits 

arising from the implementation of each of these programmes by the citizens of 

Ireland. Given that the prominent payment vehicle used in this survey was an annual 

increase in tax paid by households, aggregation is made on a per household basis. 

According to the CSO Census from 2006, there were a total of 1,469,521 households 

in Ireland combining both private and temporary households. Therefore, multiplying 

the mean WTP welfare estimates obtained from the non-parametric calculations, as 

presented in Chapter 6, by the number of households in Ireland, the following results 

are obtained: 

 

Table 8.11: Social Benefit of Long-Term Care Programmes 

Social benefit Sample 1 Sample 2 Sample 3 

    

Family 189,641,685 287,790,993 203,616,830 

Tech 131,492,739 226,056,415 153,197,564 

State 198,502,897 280,707,901 179,296,257 

*Sample 1: received the Cognitive technology;  

Sample 2: received the Social Connection technology;  

Sample 3: received the Falls technology 

 

As is clear in Table 8.11, sample dependent, the social benefit estimates range from 

€131 million for the cognitive technology programme up to €287 million for the 

family care programme in the social connection sample. Of the three technologies, 

the social connection technology provides the greatest social benefit at €226 million 

compared to €131 million for the cognitive technology and €153 million for the falls 

technology. Although the State care programme generates a greater social benefit 

compared to the other programmes in the Cognitive sample, typically, the family 

care programme appears to provide the greatest social benefit, particularly in the 
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remaining two samples ranging from €189 million to €287 million. It is important to 

note that this also reflects the pattern of preferences expressed by respondents for 

their own long-term care. As discussed in Chapter 5, most respondents chose some 

form of family care provision as their preferred method of care provision for their 

own long-term care needs. Therefore, the expression of preferences for family care 

support from a personal perspective of the respondents is also generally reflected in 

the public support for family carer grants for the wider older population, as presented 

in Table 8.11. In conclusion, while none of the programmes generate the equivalent 

support of €500 million required to bring long-term care spending in Ireland up to 

the OECD average, there appears to be considerable social benefit from the 

development of community care supports, particular the development of family carer 

grants. 

8.7 Summary 

 

The distribution of the WTP response data in this study posed a number of modelling 

challenges. The typical Generalised Tobit regression model applied to payment card 

data was considered restrictive due to its assumption of normality and the 

assumption of one bid vector influencing the full decision process. Therefore, a Two 

Stage Hurdle model offered a greater flexibility in assuming independence between 

the initial decision to pay and the amount a respondent was WTP given a positive 

initial response. Both models were applied to the payment card data and 

specification tests favoured the TSH model against the GT model for all scenarios.  

 

The results of the modelling confirm theoretical validity with income having a 

positive and significant effect for all scenarios in all samples. There were some 

interesting insights and differences into what influences WTP across all scenarios in 

all samples. In the Cognitive sample, various risk factors influenced WTP including 

health insurance and anticipating needing care in the future. Age was also an 

influencing factor in the cognitive sample and the falls samples but not in the social 

connection sample. This links back into the WTP estimates disaggregated by age 

which also suggested little variation in the social connection sample based on age. 

This would seem to suggest that reductions in loneliness and isolation are valued 

similarly across age groups. Furthermore, location influenced WTP in the Cognitive 
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sample but did not have a significant effect in either the social connection or the falls 

sample. This suggests that those in rural areas value programmes that support 

cognitive impairments and decline in older age more so than those in urban areas. 

Similarly, gender only significantly influenced WTP for the falls technology 

programme itself, indicating men value this technology programme higher than 

women. Gender remained insignificant for the other two technology programmes. A 

concluding point on between sample comparisons is that experience of care 

provision was only significant for the family and state care programme in the falls 

sample.  This evidence suggests that, not only do those with experience of care value 

family and state care support programmes more than those without care experience, 

but do so only in the sample framed by supporting physical frailty in older age.  

 

The conditional predicted mean welfare estimates suggested variation in estimates 

generated by the two models. This is not surprising and is a result commonly found 

in similar studies. For example, Hynes et al (2011) also found significant differences 

in welfare estimates generated by the GT and TSH models. This is typically because 

the GT accounts for the size of the interval estimates on the payment card compared 

to the TSH, which relies on the mid-point values. Finally, welfare estimates were 

aggregated across the number of households in Ireland from the Census in 2006. 

Focusing on the three technology programmes, the social connection technology 

programme is valued highest and considered to give the greatest social benefit. 

While the social benefits estimated differed per sample, the overall conclusion 

suggests that the family care programme offered the greatest social benefit to the 

Irish household population.  
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9. Exploration of Survey Design Tests 

 

The size of the survey undertaken in this study permitted the testing of various 

methodological biases associated with the contingent valuation methodology. 

Incorporated into the design of the survey were tests for ordering effects, the effects 

of ordering on preference certainty and question sequencing. The background 

literature of each test was discussed at length in Chapter 3 and the specific survey 

design features of each were presented in Chapter 4. The objective of this chapter is 

to present the results of each of these tests beginning with ordering effects, followed 

by ordering and preference certainty, then finishing with a discussion of the question 

sequencing effects. The methodology, results and conclusions for each test are 

discussed individually in this chapter, concluding with a summary of the results and 

the implications for contingent valuation survey design.  

 

9.1 Ordering effects 

 

Ordering effects imply that respondent’s WTP for a good varies according to the 

order in which it appears in a survey relative to other goods. According to Stewart et 

al (2002), “an ordering effect violates the principle of procedural invariance of 

rational choice theory. Therefore, either framing effects or other elements in the 

respondent’s utility function are at work or respondents perceive the sequence as an 

additional good sequence.” Summarising Chapter 3 and 4, the design of the ordering 

tests in this study concerns questions using external sample design and permits the 

testing of various hypothesis outlined by Stewart et al, (2002) in their study of 

ordering effects using EuroWill data.  

 

The order in which the respondents received the scenarios across the samples is 

presented in Table 9.1. The order of the scenarios received in Sample 1 is S11, T12 

and F13 where the first sub-script denotes the sample (1 is the Cognitive sample, 2 is 

the Social Connection sample and 3 is the Falls sample) and second sub-script 

denotes the order received.  
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Table 9.1: Order of Scenario Received 

 Sample 1 Sample 2 Sample 3 

First State (S11) Family (F21) Family (F31) 

Second Tech* (T12) State (S22) Tech* (T32) 

Third Family (F13) Tech*  (T23) State (S33) 

  *Refers to the technology scenario 

 

For sample 2, the order was F21, S22 and T23 and for Sample 3, the order of the 

scenarios received was F31, T32 and S33. As discussed in Chapter 3, previous studies 

have found evidence of ordering effects and offer a number of suggestions regarding 

why ordering effects might persist. These include: warm glow effects, fading glow 

effects and starting point bias. In fact, the latter also captures various framing 

effects. Other studies have investigated the impact of those with experience of the 

good being valued and ordering effects, with results indicating that those with 

previous experience show little signs of ordering effects (Stewart et al, 2002).   

 

The exploration of ordering effects in this study posed a number of challenges. First, 

it is acknowledged that a within-sample split may have provided a clearer test of the 

presence of ordering effects. However, the external split design permitted a much 

larger sample size by which to check ordering effects across the full sample while 

also addressing the key policy research questions at hand.  Second, in the original 

design, it was perceived to treat each technology programme as a ‘generic 

technology programme’ and test ordering effects across the family and state care 

programmes. In addition, as is clear in Table 9.1 above, the state care programme 

occurs in the first, second and third position allowing both tests of ordering effects 

and further tests of ordering effects on respondent certainty across this scenario. Yet, 

it has become apparent throughout the results chapters in this thesis that there may 

be a possible framing effect surrounding the particular technology received in each 

sample. For example, those in the social connection sample may frame all three 

programmes in a social connection capacity and value each programme in this light 

with similar effects possibly occurring in the other two samples. Therefore, a 

detailed examination of the results of each sample in a comparative capacity is 

required to disentangle the different types of ordering effects that may prevail in this 

study. In order to explore these issues further, Stewart et al (2002) outline a number 
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of detailed hypothesis tests to examine different sources of ordering effects in a 

contingent valuation study and each of these are outlined below. 

 

Hypothesis 1 – Scenario Sequencing: Scenario sequencing refers to respondents 

becoming aware through the survey of how much they have contributed towards 

earlier programmes and spend  less as they reach the last programme in the survey. 

Therefore, WTP for the last programme in the sequence would be lower than the 

WTP for the same programme when it was received first. This reflects an element of 

respondents perceiving the goods in an additional good sequencing as opposed to 

valuing the programmes in a singular manner. Specifically, if respondents perceived 

the programmes as additional goods then this presents itself in the mean WTP values 

as:  F21=F31>F13; T12=T32>T23 and S11 > S22 > S33. 

Hypothesis 2 – Starting Point Bias: A type of starting point bias, which may also 

be considered a framing effect, occurs where the influence of the most preferred 

programme received first draws up subsequent values for the remaining scenarios 

valued in that sequence (Stewart et al, 2002). For example, if the ranking of 

programmes suggest that family care programme is preferred to the state care 

programme regardless of the order of the programmes in the sequence then the 

valuation for family in either sample 2 or 3 is greater than that in sample 1. In other 

words, evidence of starting point bias is where the WTP mean welfare estimates are: 

F21 / F31>F13; T22 / T32>T12 and SS22 / S33  > S11. Furthermore, if this holds true, when 

the least preferred scenario is valued first, it would be expected to lead to a higher 

proportion of reported zero values in the sample. Similarly, for this study, evidence 

of a framing effect of the technology scenarios may occur where mean WTP 

estimates present themselves as F21 > F31 / F13; T23 > T32 / T12 and SS22 > S33 / S11, 

where the estimates in one sample are consistently higher than all those reported in 

the other samples.  It also would be expected to reduce the number of zeros reported 

in the sample with the highest reported values. 

Hypothesis 3 – Warm Glow: According to Stewart et al., (2002), “respondents 

receive moral satisfaction or a warm glow from contributing to public goods”. 

Essentially, respondents are willing to pay more for the good received in the first 

position in each sample as they derive an initial warm glow from supporting a public 

good programme that assists older people to continue living at home. Evidence of a 

warm glow effect would appear in the mean welfare estimates as:  F21=F31>F13; 
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T12=T32>T23 and S11 > S22 > S33. In addition, it would anticipate that the number of 

reported zeros would be higher for a scenario when it is reported last than when it 

was reported first. As noted by Stewart et al (2002), this is the same test as scenario 

sequencing outlined in Hypothesis 1. To distinguish between the two, they suggest 

that if Hypothesis 1 is true and respondents do perceive the scenarios in an 

additional sequence, respondents with higher income are less likely to be influenced 

by the order of the scenarios received. Therefore, following Stewart et al (2002), an 

interaction term between income and ordering is included in the regression analysis. 

The methodology and results of the various ordering tests are presented next.  

 

9.1.1 Methodology 
 

A full exploration of the tests for ordering effects was completed in three stages 

following a similar application to those by Ready et al., (2004). First, responses were 

analysed using a parametric regressions with a dummy variable for scenario 

ordering. Dummy variables were generated as follows: the dummy variable for the 

family order equalled 1 if family was received first and zero if otherwise; for 

technology, the dummy variable equally 1 where the technology was received 

second and 0 if otherwise. Finally, two dummy variables were generated for the state 

programme. The first equals 1 where state care was received second and zero if 

otherwise and the second equals 1 where state care was received third and zero if 

otherwise. The inclusion of dummy variables is a commonly applied approach in the 

literature as a test for ordering effects (Stewart et al, 2002; Ready et al, 2004). 

Similar to Chapter 8, it was decided to test ordering effects across the disaggregated 

decision process of the initial decision to pay for the programmes and the subsequent 

decision of how much to pay given a positive response to the initial question. 

Therefore, dummy variables representing the order received were included in both 

the Probit and the OLS regression in the following results. The explanatory variables 

included are the same as those in Chapter 8. 

 

However, dummy variable tests are somewhat restrictive because they assume that 

the ordering effects affect only the intercept parameter in the WTP regressions. 

Therefore, as a second additional test, likelihood ratio tests were performed to check 
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whether all regression parameters were equivalent between sub-samples. The log-

likelihood statistics from regressions performed on each sub-sample were summed 

and compared to the log-likelihood statistic from the full data set for that 

combination. Such a test of significance would determine whether the sample would 

be better assessed separately as compared to the full model. Furthermore, non-

parametric estimates of the mean and median WTP were calculated per ordering 

with tests of significant difference between the estimates. An examination of the 

reported true zeros was also conducted across all the samples as well as presentation 

of the ranking results per order. All results are utilised in their testing of the three 

hypotheses outlined earlier. Similar to Chapter 6, all standard errors were calculated 

using a bootstrapping method for calculating non-parametric standard errors of mean 

WTP using 1000 replications. Finally, as noted, the state care programme appears in 

all three ordering positions providing the opportunity to test across all three samples. 

However, given the ordering of the scenarios in Sample 1 and Sample 3, perhaps a 

cleaner test of ordering effects may present itself where the technology programme 

has remained in the same position. Therefore, all tests are conducted across all three 

samples as well as solely on Sample 1 and Sample 3 (those shaded in grey in the 

Table 9.1). It is expected this may also help disentangle the various sources of 

ordering effects if present in this study.  

 

9.1.2 Results 
 

This section begins with a brief exploration of the ranking results for each of the 

scenarios. Table 9.2 presents the strong rankings and difference in proportions in the 

ranking results between the samples is calculated using  Pearson’s chi-squared 

statistic. As was discussed in detail in Chapter 7, the family care programme was 

favoured in the ranking results for both the Falls and Social Connection samples, the 

sample where this programme was received first. Similarly, the state care 

programme was ranked first in the Cognitive sample, where it was received first. 

Nevertheless, the Family care programme, when it is ranked first, is done so by a 

greater percentage of the samples suggesting this may be the most preferred 

programme. 
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Table 9.2: Ranking Results and Ordering Effects 

 Family Tech State 

 S1 S2 S3 S1 S2 S3 S1 S2 S3 

Ranked 1
st
 33 51 50 22 18 26 45 29 24 

Ranked 2
nd

 34 34 30 26 18 27 39 48 42 

Ranked 3
rd

 33 14 19 52 63 47 15 22 33 

Total 346 326 347 346 326 347 346 326 347 

Test between  

All χ
2
(4) 

Pr = 0.000 Pr = 0.001 Pr = 0.000 

Test between  

sample 1 and 3:  

χ
2
 (2)  

Pr = 0.000 Pr = 0.340 Pr = 0.000 

 

  

As Table 9.2 above indicates, there is a significant difference in the rankings of the 

programmes across the three samples and scenarios. Furthermore, the significant 

difference in the rankings prevails when the test is restricted to differences between 

rankings in Sample 1 and Sample 3, notably for the family and state care 

programmes. However, the test becomes insignificant for differences in the rankings 

of the technology programme, which was received second in both samples. Overall, 

the rankings results suggest there are ordering effects, although it is difficult to 

interpret the possible sources of ordering effects from the ranking results alone.  

 

The next table, Table 9.3, presents the unconditional non-parametric mean 

valuations for each of the programmes per sample along with the results of an 

independent samples t-test. As was discussed in Chapter 6, the high welfare 

estimates reported in the Social connection sample are considered greater than any 

of the estimates returned in either of the other two samples. The pattern between the 

samples is as follows: F21 > F31 > F13; T23 > T32 > T12 and SS22 > S11 > S33. This 

provides initially consistent evidence in favour of Hypothesis 2: Starting point bias. 

Further, tests of significance and the bootstrapped confidence intervals reject the null 

hypothesis that the means of each the programmes in each of the samples are equal.  

A clearer test for the presence of either scenario sequencing or fading glow can be 

tested utilising the order of the state care programme across all three samples. For 

example, it is possible to test if S11 > S22 > S33 and it is obvious from Table 9.3 that 

this is not the case, thereby outright rejecting the presence of Hypothesis 1 and 3. 
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Table 9.3: Ordering and Mean WTP: Excluding protest zeros 
 Cog Social Conn

1
 Falls Test between 

all 

Test between 

S1 and S3: 

Mean Family 129.05 193.28 138.56 0.00 0.50 

Std. Error 10.45 11.57 9.6  0.99 

CI 117.97 - 159.16 170.50 – 216.06 110.14 - 147.95   

      

Mean Tech
2
 89.48 147.02 104.25 0.00 0.22 

Std. Error 7.81 11.08 9.26  0.78 

CI 74.11 - 104.85 125.20 -168.84 86.01 - 122.49   

      

Mean State 135.08 187.67 122.01 0.00 0.34 

Std. Error 9.62 11.46 9.91  0.07 

CI 116.14 - 154.02 165.10 – 210.23 102.49 - 141.52   

 Notes:  
1
 Refers to the Social Connection sample 

  
2
 Refers to the technology programme 

 

Further tests of scenario sequencing or fading glow may be verified by focusing on 

Sample 1 and Sample 3. Using the bootstrap confidence interval, sample t-tests and 

non-parametric tests, the null hypothesis that the mean WTP for the state care 

programme in the first sample was equal to its mean WTP in the third sample is 

tested and not rejected. Furthermore, differences in the mean estimates for the family 

care programme are also tested and not rejected.  Therefore, within Sample 1 and 

Sample 3, ordering effects in the form of scenario sequencing or fading glow are 

rejected.  

 

Focusing on the three technology scenarios, the value of the technology programme 

in the social connection sample is significantly higher than the other two samples. If 

the technology programme was placed first in this sample, it would prove more 

difficult to distinguish whether the effect of the higher value was due to an effect of 

this programme being first or whether it is the result of a possible to a framing 

effect, as suggested by Hypothesis 2. However, the fact that this programme was 

received last in this sample yet returned a significantly higher value than the 

technology programmes valued in an earlier ordering position offers support for 

Hypothesis 2 in terms of evidence of a framing effect.  
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The next two tables of results, Table 9.4 and 9.5, present the results of the regression 

analysis including dummy variables for ordering effects. The dummy variables in the 

probit model are all insignificant suggesting little effect of the ordering of the 

scenarios on the actual initial decision to pay. However, the dummy variables in 

OLS regression for the amount respondents are WTP indicate the presence of some 

level of ordering effects across the full sample, presented in Table 9.4. Focusing on 

the full sample first, the signs of the dummy variables are as expected, given the 

results of the WTP estimates. That is, the dummy variable representing those who 

received the family care first is positive and significant at the 1 per cent level, 

indicating those who received the family care programme first are WTP more for 

this programme than those who received it third. However, the dummy variable on 

the technology scenario goes against what would be expected if Hypothesis 1 and 3 

were true. It suggests that those who received the technology programme third are 

WTP more than those who received the technology programme second and this is 

significant at a 99 per cent level. This further provides support for Hypothesis 2 as 

do the signs of the dummy variables for the state care programme. They, in turn, 

offer a similar story suggesting that those who received the state care programme 

second are WTP more than those who received it first and those who received it third 

are WTP less than those who received it first. Furthermore, as a test of Hypothesis 3 

following Stewart et al., (2002), the interaction term between income and ordering 

was insignificant in all samples further rejecting Hypothesis 3. The results of the 

interaction term are not presented here as they did not change the results presented 

below. 



207 

 

Table 9.4: Two Stage Results with Ordering Dummy: Full Sample

 ProbitFam Reg Fam Probit Tech Reg Tech Probit State Reg State    

Health 

insurance 

0.0931*** 0.252*** 0.146*** 0.243** 0.0813** 0.252**  

 [0.0360] [0.0941] [0.0379] [0.103] [0.0340] [0.0989]    

Care 

experience 

-0.00285 0.118 0.0393 0.211* 0.00642 0.156*   

 [0.0383] [0.102] [0.0420] [0.110] [0.0382] [0.0965]    

Need care 0.194*** 0.0951 0.136*** -0.0241 0.187*** -0.00925 

 [0.0341] [0.0916] [0.0375] [0.0993] [0.0334] [0.0876]    

Tech 

proficient 

0.101** -0.0999 0.121*** -0.216* 0.119*** -0.123 

 [0.0430] [0.113] [0.0454] [0.119] [0.0438] [0.113]    

age30less 0.00141 -0.450*** -0.0574 -0.459*** -0.052 -0.404*** 

 [0.0568] [0.156] [0.0685] [0.178] [0.0668] [0.149]    

age3040  0.116** -0.294** -0.00689 -0.15 -0.00785 -0.343*** 

 [0.0518] [0.121] [0.0675] [0.145] [0.0611] [0.123]    

age5065 0.0654 -0.124 0.00393 -0.132 0.0262 -0.175 

 [0.0524] [0.130] [0.0648] [0.150] [0.0572] [0.142]    

age65over -0.0154 -0.305* -0.106* -0.114 -0.0579 -0.297**  

 [0.0571] [0.161] [0.0644] [0.168] [0.0588] [0.147]    

Log income 0.271*** 0.567*** 0.211*** 0.522*** 0.251*** 0.627*** 

 [0.0324] [0.102] [0.0381] [0.107] [0.0348] [0.0973]    

Urban  -0.0117 -0.283*** 0.0046 -0.256*** -0.0238 -0.241*** 

 [0.0322] [0.0893] [0.0361] [0.0909] [0.0332] [0.0850]    

Female  0.0341 -0.0749 -0.0354 -0.219** 0.00537 -0.121 

 [0.0302] [0.0835] [0.0354] [0.0924] [0.0339] [0.0860]    

Married -0.0421 -0.145 -0.0945** -0.250** -0.0821** -0.183*   

 [0.0351] [0.105] [0.0423] [0.118] [0.0390] [0.0968]    

Unrealistic -0.405*** -0.443* -0.339*** -0.199 -0.339*** -0.188 

 [0.0646] [0.243] [0.0653] [0.289] [0.0677] [0.204]    

Fam first  0.0403 0.261***                    

 [0.0341] [0.0935]                    

Tech 

second 

 0.00496 -0.484***                  

   [0.0396] [0.100]                  

State 

second 

   0.0472 0.307*** 

     [0.0407] [0.0978]    

State 

third 

   -0.0223 -0.0743 

     [0.0403] [0.103]    

N 928.00 654.00 914.00 551.00 933.00 648.00 

Lrtest LR chi2(1)  =      

2.09 

LR chi2(1)  =      

9.14 

LR chi2(1)  =      

0.14 

LR chi2(1)  =     

32.43 

LR chi2(2)  

=  5.31 

LR chi2(2)  =     

19.45 

 Prob > chi2 =    

0.1483 

Prob > chi2 =    

0.0025 

Prob > chi2 =    

0.7106 

Prob > chi2 =    

0.0000 

LR chi2(2)  

=  5.31 

Prob > chi2 =    

0.0001 
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Table 9.5: Two Stage Results with Ordering Dummy: Sample 1 and Sample 3 

 

 

Note: Base categories include: no health insurance; low likelihood of needing care; low technical proficiency; aged between 40 and 50 years of 

age; rural area; not married; did not find the survey unrealistic and received family scenario last. Absolute value of the bootstrapped z statistics in 

parentheses. * significant at 10%; ** significant at 5%.; *** significant at 1%

 Probit Fam Reg Fam Probit Tech Reg Tech Probit State Reg State    

Health 

insurance 

0.104** 0.201 0.161*** 0.021 0.072 0.164 

 [0.0433] [0.129] [0.0490] [0.130] [0.0457] [0.115] 

Care 

experience 

0.00427 0.299** 0.0575 0.243* 0.0112 0.275** 

 [0.0487] [0.127] [0.0511] [0.126] [0.0480] [0.118] 

Need care 0.239*** 0.0871 0.158*** 0.0191 0.235*** -0.0343 

 [0.0454] [0.123] [0.0436] [0.119] [0.0416] [0.113] 

Tech 

proficient 

0.0665 -0.435*** 0.0876* -0.442*** 0.122** -0.363*** 

 [0.0528] [0.135] [0.0531] [0.139] [0.0546] [0.133] 

age30less -0.0643 -0.534*** -0.0845 -0.576*** -0.113 -0.515*** 

 [0.0766] [0.170] [0.0799] [0.199] [0.0821] [0.165] 

age3040  0.0989 -0.394*** -0.0102 -0.331* -0.0441 -0.500*** 

 [0.0663] [0.150] [0.0772] [0.181] [0.0776] [0.156] 

age5065 -0.00622 -0.382** -0.0584 -0.370** -0.0105 -0.358** 

 [0.0803] [0.165] [0.0825] [0.188] [0.0784] [0.176] 

age65over -0.0745 -0.721*** -0.168** -0.394* -0.118 -0.611*** 

 [0.0814] [0.211] [0.0806] [0.225] [0.0779] [0.203] 

Log income 0.315*** 0.665*** 0.196*** 0.638*** 0.273*** 0.736*** 

 [0.0483] [0.142] [0.0474] [0.140] [0.0448] [0.126] 

Urban  -0.00743 -0.376*** -0.0131 -0.247** -0.0348 -0.290*** 

 [0.0442] [0.107] [0.0456] [0.112] [0.0408] [0.106] 

Female  0.0607 -0.0397 -0.0204 -0.232** 0.0319 -0.132 

 [0.0419] [0.108] [0.0420] [0.116] [0.0423] [0.104] 

Married -0.0481 -0.175 -0.0802 -0.278* -0.0820* -0.258** 

 [0.0513] [0.133] [0.0521] [0.142] [0.0499] [0.128] 

Unrealistic -0.412*** -0.246 -0.255*** -0.196 -0.320*** -0.111 

 [0.0851] [0.317] [0.0854] [0.372] [0.0837] [0.317] 

famfirst 

(d) 

0.0171 0.107 0.0352 0.121 -0.0214 -0.0453 

 [0.0394] [0.111] [0.0431] [0.115] [0.0415] [0.105] 

       

N 622 417 618 365 628 415 

LR Tests chi2(13) = 

12.87825 

chi2(13) = 

23.71118 

chi2(13) = 

11.589409 

chi2(13) = 

17.827968 

chi2(13) = 

12.427974 

chi2(13) = 

20.103507 

 Prob > chi2 = 

.45725944 

Prob > chi2 = 

.03389304 

Prob > chi2 = 

.56156488 

Prob > chi2 = 

.16416134 

Prob > chi2 = 

.49290053 

Prob > chi2 = 

.09265922 
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Similar to the previous tests in this section, the same analysis was conducted on 

Sample 1 and Sample 3 only and the results are presented in Table 9.5. In this 

analysis, a dummy variable represents 1 for the order received in the Cognitive 

sample and 0 for the order received in the Falls sample. As is evident in Table 9.5, 

the dummy variable for ordering effects across this sample is insignificant across all 

three scenarios in both the Probit and the OLS results. While it is not unsurprising 

that the dummy is insignificant for the technology scenarios, insignificance for the 

other scenarios suggest no ordering effects. However, as mentioned previously, the 

dummy variable only captures ordering effects in the constant. Likelihood ratio tests 

reject ordering effects in the vector of parameters across all initial decisions to pay 

for each of the three scenarios. The same tests suggest significant differences in the 

vector of parameters for the family care sample but no significant differences in 

either of the other two scenarios. As a consequence this implies that in the case of 

Sample 1 and 3, the family care scenario should be analysed separately.  

 

The final exploration of ordering effects involves assessing the proportion of true 

zeros reported per sample. Table 9.6 shows the proportion of the respondents that 

reported a true zero WTP for each programme by sample. Using a χ
2
 test, results 

suggest the difference between the proportions of true zeros reported is only 

statistically significant in the case of the state care programme compared to the other 

two samples. This significance also disappears when the test is restricted to include 

samples 1 and 3 only.  

 

Table 9.6: Percentages reporting a zero (N) 
 Cognitive Social Conn Falls Test between  

samples: 

Test between  

sample 1 and 3: 

Family 35 

(85) 

27 

(66) 

37 

(92) 

Pr = 0.191 Pr = 0.5146 

Technology 33 

(125) 

32 

(119) 

34 

(128) 

Pr = 0.979 Pr = 0.6313 

State 33 

(98) 

27 

(81) 

39 

(116) 

 

Pr = 0.022 Pr = 0.137 

 

 

Overall, the reported zeros provide support for Hypothesis 2, that there is a framing 

effect with the least number of true zeros reported in the highest valued sample, 
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sample 2. If the assumption is made that the state care programme is less preferred 

than the family care programme from the ranking results, it would be expected that a 

greater number of zeros would be present in the Cognitive sample to support a 

starting point bias hypothesis whether this scenario was received first, yet this is not 

the case. In the case of the fading glow hypothesis, the number of zeros is not 

unanimously higher for the family care programme when it is offered last compared 

to when it is offered first. The pattern of zeros is also inconsistent across the zeros 

for the state care programme, thereby rejecting a fading glow hypothesis. 

 

9.1.3 Summary 

The presence of ordering effects was tested using a number of tests following 

methodologies outlined in both Stewart et al (2002) and Ready et al (2004). 

Focusing first on the cleaner test of ordering effects, all tests generally rejected the 

presence of ordering effects in Sample 1 and Sample 3. However, when the tests are 

expanded to cover the full three samples, evidence suggests that there are some 

ordering effects, although the nature of such ordering effects warranted further 

exploration. In particular, various hypotheses surrounding warm glow effects and 

additional good sequencing were rejected in favour of a specific starting point bias, 

namely the technology framing effect. Welfare estimates, proportions of zeros, 

regression analysis and particularly the ranking results, all indicate that a framing 

bias surrounding the social connection technology scenario persisted in this sample. 

However, this may not necessarily be unexpected, nor is it necessarily a problematic 

bias. As the likelihood ratio tests suggest, the samples should not be combined when 

conducting regression analysis and therefore, regression models should be applied to 

each scenario in each sample individually. As a consequence, each sample should be 

analysed individually and not collapsed to create a bigger sample size. Caution is 

advised, however, when interpreting the results of each sample as they appear to be 

framed in light of the technology scenario that was received in that sample.  

9.2 Preference Uncertainty 

The impact of certainty in contingent valuation has been evaluated in the literature 

from both a theoretical and methodological perspective (Shaikh et al, 2007). 

Typically, uncertainty is incorporated in the theoretical framework through the 
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Random Utility Model allowing unobservable characteristics to be considered within 

the model itself (McFadden, 1973; Hanemann, 1985). However, this approach 

assumes uncertainty on the part of the researcher and not necessarily in the 

expression of preferences by the respondent themselves. It must be noted though, 

that Hanemann and Kristrom (1995) assume an implicit recognition with 

dichotomous choice that the random component of the respondent's utility function is 

the result of respondent uncertainty about the answer provided. As discussed in this 

section, the exploration of uncertainty in this study is an exploration of respondent 

behaviour and preference uncertainty more so than a discussion surrounding the 

theoretical violation of ‘preference certainty’. 

According to Shaikh et al., (2007), uncertainty in stated preference studies arises in a 

variety of ways, including the following: (1) Uncertainty can originate surrounding 

the nature of the public good that is to be valued. For instance, respondents may be 

uncertain about what it is that they are valuing as a result of having no experience 

with the good being valued. (2) Uncertainty may arise from an individual associating 

values they place on the good in question with prices of both substitutes and 

complements, if they even exist, and markets for these goods may behave in ways 

that are unpredictable to the individual (Wang, 1997). (3)Uncertainty can stem from 

the questionnaire itself used to elicit information. However, this problem may be 

overcome to some extent by improved survey design and rigorous pre-testing of the 

survey instrument. Nonetheless, it is generally accepted that the contingent valuation 

method (CVM) contributes to potential measurement error, because it relies on 

hypothetical scenarios (Loomis and Ekstrand, 1998). (4) Finally, in stated preference 

surveys uncertainty may originate from individuals simply being unable to make a 

trade-off between the good being valued and the monetary good.  

Good survey design, the provision of information or conducting experimental studies 

in a controlled environment can reduce some uncertainty but it will never be fully 

controlled for by these methods alone. Researchers have employed different 

treatments for addressing uncertainty but there appears to be little consensus on the 

optimal approach for doing so. Some, for instance, employ the RUM framework 

when incorporating uncertainty in welfare estimates. The first to do so were Li and 

Mattson (1995) who used a certainty scale in a follow up format to a dichotomous 
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choice question asking respondents to rate their certainty of their answer. Some 

models recalibrate uncertain responses to zeros. The recoding method allows the 

researcher to impose an ‘acceptable’ threshold of certainty and recode responses for 

subjects whose expressed certainty fell below the threshold to “No” and the analysis 

is repeated. While the recoding method will obviously reduce the WTP estimates as 

there are more ‘No’ answers, according to Moore et al (2010), it is problematic on 

both theoretical and empirical grounds. Recoding responses, which incorporates 

uncertainty into responses, then employs the recoded data in a random utility model 

which also makes the assumption of respondent certainty. In addition, from the 

researcher’s perspective and in the absence of actual payment data, the choice of 

certainty threshold is completely arbitrary (Moore et al, 2010).  

Therefore, rather than employing various wide ranging econometric techniques to 

incorporate uncertainty into a model, this study undertakes a behavioural exploration 

of uncertainty itself. Essentially, analysis is conducted on the effect of socio-

economic variables on preference certainty as well as the impact of the order the 

scenario is received. That is, do respondents become more or less certain in their 

WTP responses as they progress through a multi-good contingent valuation survey? 

As such, preference uncertainty (u) can be expressed as a function of socio-economic 

characteristics, familiarity with the goods in the survey from having experience of 

care provision and uncertainty relating to the order of the scenarios received, then: 

 (9.1) 

 

where  is a vector of socio-economic characteristics of respondent i, 

 is a dummy variable equalling 1 if the respondent has care 

experience and  is a vector of dummy variables representing the order of the 

scenarios received by each respondent. In the standard ordered probit discussed next,  

 has a standard Normal distribution,  (McKelvey and Zavoina, 1975, 

Greene, 2003). 
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9.2.1 Methodology 

As described in Chapter 4, all respondents received an ordinal five point Likert 

certainty scale, ranging from very uncertain to very certain, following both the 

ranking question and the WTP questions to assess certainty levels associated with 

each elicitation method. The observed variation in preference uncertainty across the 

samples is explained with the employment of a statistical model. Given the ordered 

nature of the Likert scale, an ordered probit model is employed to explain what 

impacts the probability of choosing a higher level of preference certainty. Therefore, 

the uncertainty variable  in equation 9.1 is thought of providing incomplete 

information about the underlying  according to  

 

 Where j = 1,…,5 and the thresholds ’s can be defined as  and . 

However,  is normalised to 0 so the model can be identified (Long, 1997). Similar 

to the probit models employed in Chapter 8, the interest lies in how changes in the 

predictor variables, such as those presented in equation 9.1 captured as , translate 

into the probability of observing a particular ordinal outcome. The probability that a 

random variable is between two values, say between certainty levels two and 

certainty level three, is the difference between the cdf at these values. Generically, 

therefore, the probability of any observed outcome y = j given  is the difference 

between the cdf’s evaluated at these value and as such, this can be expressed as: 

77  (9.2) 

The probability of observing whatever value of y was actually observed for the ith 

observation is 

 (9.3) 

If the observations are independent, the likelihood equation is: 

                                                 
77

 For j = m (the “highest” category), the generic form above reduces to  
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Combining the above equations gives 

 

 

Taking logs, which can be estimated by MLE,  the log likelihood is: 

 

Where and .  

The ordered probit model includes the same explanatory variables as the models in 

Chapter 8 to examine if any of these socio-economic characteristics employed in 

Chapter 8 impacts the probability of selecting a higher level of certainty for each of 

the WTP post-elicitation certainty scales. Similar to ordering effects, a dummy 

variable representing the order of the scenario received is incorporated into the 

ordered probit model, which establishes whether the ordering of the scenarios is a 

determinant of certainty. For example, the state care programme was placed in every 

order position and permits a clear test of how respondent certainty may (or may not) 

be influenced depending on which order a respondent received the scenarios, say 

first in the survey compared to when it was received last. More formally, where the 

subscript describes the scenario and the number denotes the order received, if βState3 

is positive, then this suggests that those who received the state care programme last 

have a higher probability of being more certain of their responses than respondents 

who received this scenario either first or second. Similarly, a negative sign on βFamily1 

suggests that those who received the family care programme first are likely to report 

lower levels of certainty than those who received this scenario third.  
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Specifically, the various hypotheses that are tested surrounding certainty may be 

describes as follows: 

Hypothesis 1: The effect of a multi-good survey is that respondents may learn or 

become more certain of their preferences as they progress through the survey 

process. The inclusion of dummy variables representing the order of the scenarios 

received in the ordered probit models establishes whether the probability of choosing 

a higher level of preference certainty increases with the order of the scenario 

received. It also permits the testing of whether this effect is significant on increasing 

the probability of reporting higher levels of preference certainty. A positive impact 

of ordering or evidence of learning may present itself as follows: βFamily1 is negative; 

βTechnology2 is negative; βState2 is positive and βState3 is positive. If learning effects are 

not present or certainty is more scenario dependent, then the signs of the dummy 

variables would be mixed. For example, if the sign on βState2 is negative and βState3 is 

positive, this would suggest that those who received this scenario second are less 

certain of their preferences compared to those who received it first while those who 

received it third are more certain. Therefore, this may be more reflective of other 

sample factors, such as the effect of the actual technology provided per sample as 

opposed to learning or ordering effect.  

Hypothesis 2: Those who are familiar with the goods in question, say respondents 

with experience of informal care provision, are more certain of their responses. It 

may be the case that those with experience of the good or service have greater 

knowledge of the potential impacts of the programmes and therefore, are more 

certain of the responses they report in the survey. This would present itself as a 

positive sign on  indicating experience of care provision positively 

influences the probability of reporting higher levels of certainty to their preference 

responses.  

 

9.2.2 Results 
 

The certainty question was asked following both the ranking and WTP questions. 

The results, therefore, begin with an exploration of the certainty responses following 

the ranking questions and are presented in Table 9.7   
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Table 9.7: Ranking Certainty Results 
Sample Very 

Uncertain 

Uncertain Neither Certain Very 

Certain 

Total χ
2
 

Sample 1
1
 4.11 

(16) 

8.48 

(33) 

21.85 (85) 53.21 (207) 12.34 (48) 389 Pr = 0.000 

Sample 2
2
 1.36 

(5) 

4.36 

(16) 

20.71 (76) 53.13 (195) 20.44 (75) 367  

Sample 3
3
 1.02 

(4) 

3.55 

(14) 

22.34 (88) 54.31 (214) 18.78 (74) 394  

Notes:
1
Refers to the Cognitive sample 

 
2
 Refers to the Social Connection sample 

 
3
Refers to the Falls sample 

 

The distribution of the certainty responses to the ranking question in Sample 1, the 

sample that received the Cognitive technology, suggests that certainty in this sample 

is lower than those in the other samples for this question, particularly in the group 

selecting the highest level of certainty. Pearson’s χ
2 

statistic indicates that there are 

significant proportional differences in the rankings between samples, and this 

appears to be driven by the Cognitive sample with little differences in ranking 

certainty evident in the other two samples. Overall though, the majority of 

respondents appear to be at least certain or above of their ranking preferences. 

 

 

Table 9.8: Distribution of WTP Certainty 

  Family Tech* State 

Sample 1
1
 V. Uncertain 1.42 2.14 2.71 

 Uncertain 4.74 7.49 6.33 

 Neither 18.01 18.18 18.1 

 Certain 63.03 62.03 62.9 

 V. Certain 12.8 10.16 9.95 

     
Sample 2

2
 V. Uncertain 1.63 1.6 0.85 

 Uncertain 11.43 6.42 7.63 

 Neither 22.04 20.86 20.76 

 Certain 50.61 56.68 54.66 

 V. Certain 14.29 14.44 16.1 

Sample 3
3
     

 V. Uncertain 3.7 2.66 1.99 

 Uncertain 6.94 4.26 5.47 

 Neither 21.3 21.28 19.9 

 Certain 50.93 57.98 57.71 

 V. Certain 17.13 13.83 14.93 

Notes  
1
Refers to the Cognitive sample 

  
2
 Refers to the Social Connection sample 

  
3
Refers to the Falls sample  

*Refers to the Technology scenario 
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Table 9.8 presents the certainty of the WTP distribution responses. It is important to 

check for ordering effects in a descriptive manner to see if there are any changes in 

the certainty distribution per sample. There are some slight differences in the 

distribution of certainty across the samples but uniformly across all three samples, 

majority of respondents appear to be at least certain or above in their responses to the 

WTP questions. 

 

As discussed earlier, the application of an ordered probit model to the ordinal 

certainty scale permits the investigation of the influence of socio-economic 

characteristics on the probability of reporting higher certainty responses as well as 

the effects of the ordering of scenarios on preference certainty. The results of the 

ordered probit model applied to the WTP certainty scales are presented in Table 9.9. 

Overall, findings from the ordered probit model suggest that ordering does have an 

effect on preference certainty depending on which order position the scenario is 

received. To begin, in the case of the family scenario certainty, the dummy variable 

representing the order of the scenario received, while insignificant, is negative. This 

suggests that receiving the family scenario first has a negative impact on the 

probability of choosing a higher level of certainty. A similar finding occurs in the 

ordered probit on the technology certainty scale. Receiving the technology scenario 

second has a negative impact on the probability of selecting a higher level of 

certainty compared to receiving the technology scenario third. This implies that 

respondents are less certain of their WTP valuations when they receive this scenario 

second compared to when they received this scenario last. Interestingly, the signs 

and significance change when assessing the determinants of the probability of 

selecting a higher level of certainty for the State programme. In this case, the sign of 

the dummy variable ‘state second’ is positive suggesting the probability of a higher 

level of certainty occurs if the scenario is received second relative to receiving it 

first. The sign remains the same for the dummy variable for those who received the 

scenario third suggesting that receiving the scenario third has a positive and in this 

case, significant, impact on the probability of having a higher level of certainty in a 

respondent’s WTP preferences compared to those who received it first. The results 

provide some empirical evidence of learning through increases in preference 

certainty as respondents’ progress through the multi-good contingent valuation 
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survey. Therefore, there appears to be a pattern in the ordered probit results 

suggesting support for Hypothesis 1.  

Turning to assess the significant determinant of WTP certainty, it is evident that 

experience of care has the positive impact on probability of selecting a higher 

certainty level across all scenarios and significantly so in the case of the State care 

programme, thereby supporting Hypothesis 2. This is in line with other literature, 

such as that by Brouwer  (2009) who found that previous experience of a programme 

has a positive impact on certainty levels in a contingent valuation study. 

Furthermore, there are some common variables across all three scenarios that 

determine WTP certainty. For instance, those who live in urban areas are less likely 

to choose a higher level of WTP response certainty than those in rural areas.  

Similarly, those anticipating a high likelihood of needing care in the future seem to 

be less certain of their WTP responses.  Those with a higher income have a higher 

probability of being more certain of their WTP preferences responses across all 

scenarios, with significant effect on preference certainty for responses to the 

technology and state care valuations. Finally, those who found the survey unrealistic 

are less certain of their WTP responses although the effect is insignificant for 

certainty levels across all scenarios.  
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Table 9.9: Ordered Probit Results of Certainty

 Family Technology State 

Health insurance 0.0282 -0.00685 0.0764 

 [0.0928] [0.101] [0.0963]    

Care experience 0.0442 0.0349 0.279*** 

 [0.0979] [0.118] [0.108]    

Need care -0.168* -0.11 -0.199**  

 [0.0937] [0.106] [0.0941]    

Tech proficient 0.167* -0.0132 0.197*   

 [0.102] [0.120] [0.108]    

age30less -0.502*** -0.403** -0.379**  

 [0.155] [0.158] [0.155]    

age3040  -0.434*** -0.351** -0.258*   

 [0.139] [0.153] [0.153]    

age5065 -0.306** -0.337** -0.15 

 [0.145] [0.162] [0.153]    

age65over -0.430*** -0.277* -0.142 

 [0.147] [0.171] [0.154]    

Income 0.123 0.269*** 0.265*** 

 [0.0874] [0.0891] [0.0917]    

Urban  -0.358*** -0.207** -0.334*** 

 [0.0901] [0.105] [0.0940]    

Female  -0.104 0.0504 -0.107 

 [0.0852] [0.0956] [0.0880]    

Married -0.0345 0.0796 -0.0105 

 [0.0999] [0.113] [0.105]    

Unrealistic -0.198 -0.0093 -0.296 

 [0.218] [0.316] [0.239]    

Fam first -0.107                  

 [0.0867]                  

Tech second -0.00625                 

  [0.104]                 

State second  0.0833 

   [0.107]    

State third  0.176*   

   [0.109]    

N 662 534 626 

R-sq                   

pseudo R-sq 0.027 0.022 0.037 

AIC 1602.3 1232.7 1440.2 

ll_0 -805.2 -612.1 -728.1 

ll -783.2 -598.4 -701.1 

chi2 42.29 28.72 57.55 
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9.2.3 Summary 
 

Other research analysing preference certainty has attempted to incorporate 

preference uncertainty into the theoretical utility framework or directly in the 

econometric modelling analysing the WTP bid function. However, there is no 

consensus in the literature as to the appropriate approach for understanding the 

impact of preference certainty on welfare estimates in a stated preference study. The 

exploration of preference certainty in this study took a broader behavioural approach 

in analysing preference response certainty in a WTP survey.  Beginning with the 

ranking certainty, results indicate relatively high displays of preference certainty yet 

the results vary per sample. Further descriptive exploration of WTP certainty again 

shows fairly high percentages of preference certainty. Utilizing an ordered probit 

model, factors influencing the probability of higher levels of preference certainty 

were assessed. In addition, the employment of an ordered probit model with dummy 

variables for scenario order particularly addressed the question of whether 

respondent’s preference certainty changes as they progress through the survey 

process. Results suggest those with experience of care and individuals with higher 

incomes have a greater probability of being more certain in their statements of WTP 

for each of the three scenarios. The dummy variable of the state care programme 

provided the clearest indicator of the possible effects of scenario ordering on 

preference certainty. They indicate that those who received the state care programme 

last in their survey have a greater probability of being more certain of their WTP 

values than those who received the state care programme first. This, along with the 

pattern of signs of the other dummy variables, offer support for Hypothesis 1: that 

respondents became more familiar with the survey as they progressed through the 

survey process.  

 

9.3 Ranking and WTP Question Sequencing 

The final methodological test employed in this study was an examination of the 

effects of the elicitation question order on preference results. In the Falls sample, a 

within-sample split facilitated the provision of the ranking question prior to the WTP 

questions to 202 respondents with the remaining 204 respondents receiving the 
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ranking question post WTP.  Such a split allows the testing of whether question 

sequencing affects the direction of preferences, the resulting welfare estimates and 

the convergent validity of two common preference elicitation methods employed in 

contingent valuation studies. In particular, it’s possible that receiving the explicit 

ranking question first may permit respondents to become familiar with the survey 

process and allow them time to ‘centre’ their WTP preferences. Therefore, it may be 

the case that those who receive the ranking question first are WTP more for each 

scenario than those who began the same survey with the WTP questions first. 

Additionally, and in continuing thread to the previous section, the exploration of 

preference certainty was permitted by the post-elicitation certainty scales to 

understand if there were differences in preference certainty results for each 

elicitation method attributable to the order of the preference elicitation question 

received.  

9.3.1 Methodology 
 

A range of methods are employed to assess the effects of question sequencing in this 

research and follow a similar pattern of analysis to the previous two sections. In 

summary, a number of tests were conducted including: (1) Checks of differences in 

explicit ranking results between those who received the ranking question first and 

those who received it post-WTP. Tests of significance were conducted using χ
2
 test 

of differences in the proportions of rankings between the two samples; (2) Checks of 

differences in WTP for each of the three scenarios depending whether they received 

WTP first or not. Wilcoxon-Mann-Whitney test are applied to the mean welfare 

estimates to check for significant differences in welfare estimates between samples; 

(3) Regressions are conducted with a dummy variable to check if there were 

differences evident in the regression results based on question ordering. This is a 

similar application to question ordering where the dummy variable is included in 

both the probit model of the initial decision to pay and the OLS regression on the 

WTP amounts following a positive initial decision. The final test, (4), is a likelihood 

ratio test across both the probit and the OLS models to check for structural 

differences between the parameter of vectors depending on question order received. 

The results of each of these tests are presented in more detail next.  
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9.3.2 Results 

To begin, Table 9.10 presents the results of the explicit ranking question for those 

who received the ranking question first (referred to as Sample Pre-WTP) compared 

to those who received the ranking question second (referred to as Sample Post-

WTP). Regardless of the order received, the family care programme is continuously 

ranked first by both samples and is clearly the most preferred scenario in the Falls 

sample. For the remaining two scenarios, the distinction between the next preferred 

scenario in the ranking results is less clear, a finding that was also reflected in the 

pilot findings. Those who received the ranking question first favour the state care 

programme as their next preferred programme followed by the technology 

programme. The differences in those who ranked the state care programme second or 

third are then minimal between the two samples. However, the order of preferences 

is reversed for those who received the ranking question second. In this case, the falls 

technology programme appears to be favoured second (nearly 32 per cent rank this 

programme first) with the state care programme favoured least, by only 23 per cent 

of the sample. Furthermore, as is evident in Table 9.10 below, there are significant 

differences between the two samples in the proportions of ranking results for both 

the family and technology scenario. However, differences become insignificant by 

the final scenario received: the state care programme.  

 

Table 9.10: Rankings and Question Sequencing 

 Family Tech State 

 Pre-WTP Post-WTP Pre-WTP Post-WTP Pre-WTP Post-WTP 

Ranked 1st 55.56 44.91 20 31.74 24.44 23.35 

Ranked 2nd 30 30.54 26.67 28.14 43.33 41.32 

Ranked 3rd 14.44 24.55 53.33 40.12 32.22 35.33 

 180 167 180 167 180 167 

    

χ2 (2) Pr = 0.038 Pr = 0.019 Pr = 0.829 

 

In addition, the distribution of certainty (again measured by a five-point Likert scale) 

for stated ranking preferences among respondents shifts slightly to a higher level of 

certainty for those who received the ranking question post-WTP question. The 

distribution of the ranking certainty responses is presented in Table 9.11. Overall, 
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both samples appear fairly certain or higher in their ranking results. For those who 

received the ranking question first, 71 per cent are certain or higher in their stated 

ranking preferences compared to 75 per cent in the sample that received the ranking 

question second. Pearson’s χ2 test is employed to test proportional differences in 

ranking certainty and the result indicates that the hypothesis of no differences in 

ranking certainty cannot be rejected, although it falls just outside of significance at 

the 90 per cent level. A further exploration of differences between individual 

certainty groups indicate significant differences between the highest levels of 

certainty across the two samples (P > |t|=0.0201).  

 

Table 9.11: Distribution of Ranking Certainty Pre and Post WTP Questions (N) 

 Very 

uncertain 

Uncertain Neither Fairly 

Certain 

Very 

Certain 

χ2 

Pre-WTP 0.5  

(1) 

3  

(6) 

25.3  

(51) 

56.7 

(114) 

14.43 

(29) 

Pr = 

0.102 

Post-WTP 1.5  

(3) 

4.1 

(8) 

19.1  

(37) 

51.8 

(100) 

23.32 

(45) 

 

 

 

Interestingly, a summary of the response to the initial WTP question suggest that, of 

those who received the ranking question first, 56 per cent report a positive response 

to the initial WTP question for the family care programme. This is compared to only 

47 per cent in the second sample, a difference which is significant at the 95 per cent 

level (Pr = 0.05). Almost identical initial positive WTP responses are reported for the 

technology scenario in both samples at 46 per cent. For the state care programme 

received last, of those who received the ranking question first, 53 per cent report a 

positive WTP response compared to 45 per cent in the second sample, although the 

difference in this case is insignificant (Pr = 0.148).  

Table 9.12 provides the mean welfare estimates generated per sample. Aside from 

the technology scenario, the mean WTP welfare estimates are higher for the family 

and state care programme for those who received the ranking question first compared 

to those who received the ranking question second. In the case of the family care 

programme, the difference between the two samples is significant at a 95 per cent 

level, as suggested by the non-parametric test results. The difference in the mean 

estimates for the remaining two samples is insignificant. Nevertheless, the results 
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appear to provide support for the hypothesis that the ranking question may allow 

respondents to determine their WTP and thereby, provide higher estimates. 

 

Table 9.12: Mean WTP per Sequencing Sample 

 Pre-WTP Post-WTP P-values 

Family 153.036 123.79 Prob > |z| =   0.0272 

Std Error 14.97 14.57  

CI 123.47 - 182.64 95.01 - 152.58  

    

Technology 104.61 103.87 Prob > |z| =   0.7603 

Std. Error 13.3 12.91  

CI 78.33 - 130.89 78.35 - 129.40  

    

State 128.53 114.83 Prob > |z| =   0.2205 

Std. Error 13.64 14.46  

CI 101.59 - 155.47 86.25 - 143.41  

 

It is also possible that the convergence of estimates as the survey progresses may 

indicate that respondents are becoming more centred or better informed of their 

WTP responses and hence the results converge by the last scenario received. In 

addition, while the results are not presented here it is important to note that there 

were no notable differences between the two samples in the follow up reasons in 

their motives for WTP and similarly, in their motivations for not supporting the 

community care programmes.  

 

Table 9.13 explores the results of those reporting a zero to assess any differences in 

the levels of reporting true zeros given the order of question received.  

 

Table 9.13: Percentages reporting a protest zero (N) 

 Pre- 

WTP 

Post- 

WTP 

χ
2
  

p-values 

Family 20.4 20.2 0.962 

 (37) (34)  

Technology 19.9 22.6 0.533 

 (36) (38)  

State 17.8 24.4 0.123 

 (32) (41)  
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It is evident that the proportion reporting a true zero response to the WTP questions 

is not affected by whether the ranking question was received first or not in this 

sample.  

The distributions of WTP preference certainty are different per group and the results 

are presented in Table 9.14 below. Those who received the WTP questions first are 

more certain of their WTP responses. Therefore, the certainty distribution is similar 

to the ranking preference certainty presented earlier. Certainty responses for the 

family scenario, which was received first, were as follow: 65 per cent certain or 

higher compared in the sample that received the ranking question first compared to 

75 per cent certain or higher for the same scenario when the ranking question was 

received second. Similarly, for technology programme, 64 per cent stated their 

responses as certain or higher in the case of ranking first and 78 per cent certain of 

higher for ranking second. Overall, certainty results for both the ranking and WTP 

questions are generally higher in Post-WTP sample. In addition, the proportional 

differences between the two groups are significant for the family care and 

technology programmes. However, certainty of WTP estimates converges by the 

final scenario, the state care programme for both groups: 70 per cent certain or 

higher for both for ranking first and 76 per cent certain or higher for ranking second. 

 

Table 9.14: Distribution of WTP Certainty Pre and Post WTP Questions  

 
 Family Technology State 

 Pre-WTP
1
 Post-WTP

2
 Pre-WTP

1
 Post-WTP

2
 Pre-WTP

1
 Post-WTP

2
 

       

Very Uncertain 3.5 4 3.2 2.1 1 3.3 

Uncertain 9.5 4 6.4 2.1 8.2 2.2 

Neither 24.3 17.8 25.5 17.0 21.1 18.5 

Certain 52.2 49.5 58.5 57.4 56.9 58.7 

Very Certain 10.4 24.7 6.4 21.3 12.8 17.4 

Total 115 101 94 94 109 92 

χ2 (4) Pr = 0.040 Pr = 0.023 Pr = 0.228 

 
Notes:  

1
Refers to the sample that received the ranking question first 

 
2
Refers to the sample that received the ranking question after the WTP questions 
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Table 9.15 presents the results of the two stage analysis on both samples assessing 

influencing factors on the initial decision to pay and the amount respondents are 

WTP. The coefficients presented in Table 9.15 are the marginal effects calculated at 

the means of the other variables for both the probit and OLS models. Furthermore, 

results were estimated with and without the dummy variables representing question 

ordering equally 1 for those who received the ranking question first and zero if 

otherwise. The marginal effects presented here are those from the analysis without 

the dummy variables but the effect of the dummy variable is presented in the table 

along with the various model fit statistics.  

 

Overall, the results of the dummy variable representing the order of the ranking 

question received are insignificant, indicating that the question order does not have a 

significant impact on the intercept in the regression results. However, the LR tests 

for differences in the structural parameters model suggest that the vector of 

parameters is significantly different in the case of the family and state care 

programmes between the two samples. This suggests that the scenarios in the 

samples should be assessed separately. Furthermore, the fit of the models indicate a 

better fit for both the family and state care programme when the ranking question is 

received first than when the ranking question is received second.  
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Table 9.15: Two-Stage Results Pre and Post Ranking Question

 Probit  

Family 

Probit  

Family 

Reg  

Fam 

Reg  

Fam 

Probit  

Tech 

Probit  

Tech 

Reg  

Tech 

Reg  

Tech 

Probit  

State 

Probit  

State 

Reg  

State 

Reg  

State 

 type 4 

ME 

type 3 

ME 

type 4 

ME 

type 3 

ME 

type 4 

ME 

type 3 

ME 

type 4 

ME 

type 3 

ME 

type 4 

ME 

type 3 

ME 

type 4 

ME 

type 3 

ME 

Health insurance 0.185** 0.122 0.409 0.575*** 0.184** 0.113 0.173 0.155 0.129 0.0416 0.338 0.429** 

 [0.0899] [0.0763] [0.335] [0.213] [0.0893] [0.0907] [0.247] [0.233] [0.0948] [0.0849] [0.296] [0.216] 

Care experience 0.139 -0.0408 0.491* 0.317 0.0499 0.0127 0.289 0.274 0.0624 -0.0704 0.559* 0.212 

 [0.106] [0.0846] [0.270] [0.204] [0.104] [0.0950] [0.285] [0.265] [0.109] [0.0938] [0.312] [0.218] 

Need care 0.122 0.279*** 0.25 -0.123 0.0243 0.323*** 0.24 0.0691 0.227** 0.236*** 0.287 -0.113 

 [0.0965] [0.0787] [0.306] [0.216] [0.0927] [0.0863] [0.272] [0.301] [0.0891] [0.0834] [0.301] [0.219] 

Tech proficient -0.0517 0.064 -0.691** -0.548** 0.0187 0.0728 -1.198*** -0.366 0.103 0.172* -0.837** -0.236 

 [0.109] [0.0933] [0.314] [0.249] [0.109] [0.101] [0.283] [0.292] [0.113] [0.104] [0.323] [0.260] 

age30less 0.274** -0.239 -0.784 -0.0318 0.0436 -0.269* -0.815* -0.0625 0.226* -0.235 -0.624 -0.352 

 [0.118] [0.150] [0.494] [0.274] [0.153] [0.157] [0.420] [0.412] [0.126] [0.152] [0.490] [0.327] 

age3040  0.206* 0.044 -0.135 -0.332 0.13 0.0141 -0.713* 0.0731 0.193 -0.0859 -0.594 -0.435 

 [0.122] [0.119] [0.384] [0.281] [0.139] [0.157] [0.369] [0.358] [0.128] [0.145] [0.431] [0.333] 

age5065 0.0538 -0.0918 -0.558 -0.317 0.0309 -0.125 -1.170*** 0.00186 0.0973 -0.00137 -1.135*** -0.136 

 [0.158] [0.155] [0.428] [0.330] [0.161] [0.170] [0.380] [0.428] [0.141] [0.148] [0.425] [0.376] 

age65over 0.169 -0.12 -1.217** 0.0303 0.0759 -0.217 -1.453*** 0.700* 0.195 -0.043 -1.580*** 0.088 

 [0.132] [0.150] [0.465] [0.343] [0.142] [0.166] [0.419] [0.381] [0.124] [0.158] [0.427] [0.401] 

Log income 0.385*** 0.259*** 0.381 0.907*** 0.316*** 0.187** 0.751** 0.812*** 0.327*** 0.270*** 0.615* 0.978*** 

 [0.124] [0.0734] [0.355] [0.218] [0.109] [0.0929] [0.306] [0.269] [0.109] [0.0849] [0.346] [0.223] 

Urban  0.126 -0.0859 -0.673** 0.302 -0.0318 0.0758 -0.297 0.404* 0.082 -0.0612 -0.338 0.2 

 [0.0995] [0.0764] [0.301] [0.224] [0.0933] [0.100] [0.274] [0.218] [0.0950] [0.0861] [0.290] [0.208] 

Female  0.00383 0.0537 0.387 -0.314* -0.0716 -0.0685 -0.123 -0.710*** 0.082 -0.0751 0.061 -0.425** 

 [0.0947] [0.0697] [0.274] [0.194] [0.0908] [0.0845] [0.248] [0.241] [0.0887] [0.0768] [0.297] [0.197] 

Married 0.123 -0.108 -0.145 0.0974 0.0397 -0.234** -0.181 0.0803 0.111 -0.156 0.114 -0.155 

 [0.113] [0.0829] [0.366] [0.237] [0.105] [0.0976] [0.291] [0.276] [0.109] [0.0994] [0.329] [0.240] 

Unrealistic -0.432*** -0.261 -0.842* -1.179** -0.362*** -0.204 -0.652 -0.986 -0.349*** -0.267 -0.413 -0.974 

 [0.116] [0.194] [0.473] [0.588] [0.128] [0.190] [0.551] [0.679] [0.130] [0.187] [0.473] [0.627] 
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Table 9.16: Two-Stage Fit Statistics Pre and Post Ranking Question 

 Probit 

Family 

Probit 

Family 

Reg 

Fam 

Reg 

Fam 

Probit 

Tech 

Probit 

Tech 

Reg 

Tech 

Reg 

Tech 

Probit 

State 

Probit 

State 

Reg 

State 

Reg 

State 

             

Rank 1st 0.079  0.225  -0.092  0.0644  -0.0133  0.253  

 [0.0639]  [0.172]  [0.0641]  [0.178]  [0.0622]  [0.171]  

             

Statistics             

N 156 158 93 114 152 159 91 92 150 164 91 108 

ll -79.264 -71.846 -147.832 -152.287 -82.318 -93.365 -129.615 -128.927 -78.661 -90.63 -140.006 -144.715 

ll(null) -105.228 -93.459 -162.974 -177.914 -102.378 -108.237 -146.723 -145.468 -100.532 -105.288 -156.148 -167.759 

AIC 186.528 171.692 323.663 332.575 192.635 214.731 287.231 285.855 185.323 209.26 308.012 317.43 

Pseudo R 0.247 0.231 0.2779 0.3621 0.196 0.137 0.313 0.302 0.2176 0.1392 0.299 0.347 

Predicted 75.00% 80.38%   76.32% 64.78%   71.33% 73.17%   

Wald 47.13 43.98 32.9 66.54 33.08 31.61 36.24 40.08 46.36 28.91 46.24 61.33 

RMSE   1.1656 0.98258   1.093 1.0671   1.2252 0.99048 

LR tests chi2(13) = 16.052 chi2(13) = 36.97  chi2(13) = 18.057 chi2(13) = 25.987 chi2(13) = 11.021 chi2(13) = 29.787 

 Prob > chi2 = .246 Prob > chi2 = .000  Prob > chi2 = .155 Prob > chi2 = .01706574 Prob > chi2 = .605 Prob > chi2 = .0050 
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9.3.3 Summary 

The purpose of the split sample design was to assess whether the order in which 

the ranking question and WTP questions was received by respondents impacted 

the contingent valuation results, thereby assessing the implications for future 

contingent valuation survey design. Overall, the divergence between methods 

suggests respondents approach the elicitation methods differently and that the 

order the question received has some impact on results. In particular, the 

encouragement of comparison in the ranking method may help respondents 

identify their preferences better and thereby provide higher WTP valuations 

when the ranking question is received first. Conversely, the evidence suggests 

certainty levels of respondents in relation to their WTP responses are lower when 

respondents received the ranking question first. This may initially seem to go 

against expectations. However, it is also evident that the certainty levels 

converge by the final scenario received, which may indicate some level of 

learning through the survey process. Overall, the results indicate divergences in 

reported welfare estimates, initial rankings and positive WTP responses and 

future studies that employ dual preference elicitation methods should include a 

similar test to ensure robustness of the subsequent welfare measures.  

 

9.4 Conclusion 

 

A number of known biases associated with the contingent valuation methodology 

were tested in this survey using both external and internal sample tests. The first 

test explored the effects of ordering on the WTP results using an external sample 

design. Results overall, broadly conclude that there were some evidence of 

ordering effects but those ordering effects were mostly driven by a framing effect 

due to the nature of the technology scenario received. This was particularly 

evident in the social connection sample but did not appear as significant in either 

of the other two samples. The initial design undertaken in the study in terms of a 

stepwise valuation with advanced disclosure may help explain why there was 

limited evidence of other tests of ordering effects in this study. Therefore, in 
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future studies employing a multi-good survey, a similar design approach would 

be recommended to limit the presence of ordering bias in results. 

 

The next test undertaken in this study was an exploration of preference 

uncertainty with a particular focus on the behavioural aspect of preference 

certainty in a contingent valuation study. The post-elicitation certainty scales 

offered a convenient method of exploring preference certainty and any changes 

in preference certainty throughout the survey process. The employment of an 

ordered probit permitted an examination of the influence of socio-economic 

variables on preference certainty and in particular, with the inclusion of order 

dummies, the assessment of the impact of scenario ordering on WTP preference 

certainty. Experience of care positively influences the probability of reporting 

higher levels of certainty, confirming a priori expectations. The results suggest 

that ordering impacts the probability of selecting a higher level of WTP certainty. 

In particular, those who received the state programme last had a higher 

probability of being more certain of their WTP responses than those who 

received the state care programme first suggesting a learning effect by the 

respondents as they progressed through the survey process. These results also 

suggest that inclusion of a preference certainty scale offer a way of examining 

respondent behaviour throughout the survey process. 

 

Finally, the employment of dual preference elicitation methods is a common 

approach in contingent valuation studies. An internal sample split permitted the 

testing of the effects of varying the order of the elicitation question received and 

assessing the impacts on the preference outcomes. Results suggest that question 

order matters with differences evident in the ranking results between those who 

received the ranking question first compared to those who received the ranking 

question second. Furthermore, there were some significant differences in the 

welfare estimates obtained from both samples, particularly for the scenario 

valued first – the family care programme. All welfare estimates in the sample 

that received the ranking question first (Pre-WTP sample) were higher than those 

who received the ranking the question after the WTP questions (Post-WTP 

sample). In addition, the differences in WTP preference certainty suggest caution 

for those who employ multiple methods in the contingent valuation surveys – 
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question order matters. Those who received the ranking question first appeared 

less certain of their WTP responses. This remained the case regardless of the 

elicitation method. However, an element of learning also appears in the survey 

with respondent certainty from those receiving the WTP question first 

converging by the final scenario. Differences in the welfare estimates were also 

insignificant by the final scenario as were proportional differences in rankings of 

the final scenario. Nevertheless, caution is needed when using multiple elicitation 

methods in a stated preference survey. A sub-sample split to apply similar tests 

of question ordering effects is recommended in future surveys to ensure 

robustness of both elicitation methods and their results.  
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10. Conclusions and Recommendations 

This thesis presented the findings of three multi-good contingent valuation 

surveys employed to examine public preferences for five different community 

care programmes covering traditional care methods as well as innovative care 

methods to support older people to continue living at home. Notably, the 

innovative based methods included different types of technology-based 

interventions targeting specific care needs set in a comparative context with 

family care and state care provision. This facilitated an examination of aggregate 

as well as relative preferences for different types of community care 

programmes. This thesis also explored some of the known criticisms associated 

with the contingent valuation methodology, namely preference certainty, 

ordering effects and the impact of question sequencing of different elicitation 

methods on welfare estimates. The principal objective of this chapter is to 

present a summary of this thesis along with a discussion of the main findings and 

limitations of the research.  

To begin, the next section summarises the key issues and findings from each 

chapter as they relate to the overall key objectives of this research, as stated in 

Chapter 1. Some of the limitations of contingent valuation are then considering, 

including some of the limitations of the methodology employed in this study.  

Subsequently, possible avenues of future research to address these limitations are 

considered, in particular addressing preference uncertainty within the stated 

preference framework. The final section of this chapter sets out the concluding 

remarks addressing the main contributions of this research to the wider policy 

literature. 

10.1 Summary of thesis and key findings 

Traditionally, community care for older people in Ireland has been provided 

mainly by families with some fragmented support from the government, 

particularly in relation to home nursing, home help, and more recently designated 

community care packages. There has been developing interest in exploring the 

potential of technology-based provision in community care as a means of 

reducing the burden on family carers and on the already stretched state care 
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resources as well as giving choice and autonomy to older people. Investments in 

ICT in health and social care raise critical priority setting questions, particularly 

for the further development and support of ICT within the community care 

framework. As discussed in Chapter 1, this thesis was concerned with exploring 

preferences among citizens for various forms of community based care, with 

particular emphasis on comparing new technologies with family care and state 

provision. The programmes included in the contingent valuation survey were: a 

family carer grant programme, a state care programme as well as technology 

programmes that targeted key care needs of older people namely; a falls 

prevention technology; a social connection technology and a cognitive 

impairment detection technology. The family carer grant programme and the 

state care programme were included for valuation in all three contingent 

valuation survey samples along with one of the three disaggregated technology 

programmes. This permitted the assessment of values for different methods of 

community care provision including traditional forms of care provision relative 

to more innovative technology-based methods of care delivery. It also allowed 

the exploration of how preferences may vary with the role of technology in 

supporting different physical, social and cognitive care needs.  

Chapter 2 presented the current long-term care models, including the current 

status of health and social ICT in Ireland. In community care, as with most other 

European countries, family care is the cornerstone of informal care provision in 

Ireland and from a policy perspective, is often seen as a substitute for formal 

State care supports. Yet, social change and demographics highlight the need for 

more sustainable community care supports given the likely expanding demand of 

an ageing population for health and social care resources. Chapter 2 provided 

some key health and social need statistics in relation to the particular technology 

programmes in this study such as the percentage of falls and fear of falling; 

cognitive and mental health deficiencies as well data on loneliness and isolation. 

Each highlight the potential for increasing demands on the health and social care 

system in the future given population projections. The potential fragility of an 

already underfunded community care system along with increasing supply of 

new technologies further justified the undertaking of a contingent valuation 
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survey to assess population preferences and support for the development of 

alternative long-term community care interventions.  

Given the nature of community care as an economic good, which is beyond the 

scope of a traditional market price, non-market valuation techniques are required 

to establish the economic value of different methods of community care 

provision. This was the subject of Chapter 3, which sets out the theoretical basis 

for valuing community care. The economic concept of value as used in standard 

neoclassical welfare economics was considered as well as the different methods 

available for assessing economic value, namely non-market valuation techniques. 

The evaluation technique selected for use in this study was the Contingent 

Valuation Methodology which was chosen primarily due to the limited attribute 

information surrounding the technologies required for a robust Discrete Choice 

survey. The empirical literature relating to the contingent valuation methodology 

and survey design biases was discussed at length, concentrating on each of the 

particular design tests undertaken in this study. While CVM has been subjected 

to much critical analysis, as discussed in Chapter 3, the final survey format used 

in this study was the EuroWill methodology (Donaldson, 1999
b
) which was 

rigorously tested in its survey design. A number of different econometric 

approaches for estimating the total economic value and the WTP bid function for 

the different community care programmes were considered as part of the 

background work.  

Chapter 4 detailed in depth the survey design process, a key feature of which was 

the inclusion of dual preference elicitation questions: explicit ranking and 

implicit WTP  questions following the EuroWill design format (Donaldson, 

1999
b
). The survey design process was subjected to numerous pre-testing 

methods including expert opinion groups, focus groups, one-to-one interviews 

and a pilot survey. The focus groups and the pilot results presented a similar 

story in terms of preferences with respondents favouring the family care 

programme, although the State care programme was also highly favoured. 

Interesting insights into the perception of the role of technology in different care 

capacities were highlighted in the focus groups, namely the greater 

responsiveness of older people to the falls technology compared to younger 
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people, and the general understanding and support of the role of technology in 

reducing loneliness and isolation. Overall though, the technology programmes 

were favoured least in the pilot results, particularly in terms of the resulting WTP 

estimates although it is acknowledged that the sample size was small. Various 

methodological tests of note were incorporated into the survey design, in 

particular: ordering effects, exploration of preference certainty in a multi-good 

contingent valuation survey and the effect of the elicitation question sequencing 

on welfare estimates.  

Chapter 5 begins the results section of this thesis with a description of the survey 

respondents while Chapters 6 to 9 contained the modelling approaches, welfare 

estimates and methodological results. Chapter 5 presented a detailed profile of 

the respondents who participated in each of the three samples including a 

graphical presentation of their geographical distribution. As expected, each of the 

three samples was representative of the general population in their key socio-

economic descriptive statistics. Of note was the high percentage of respondents 

who reported having experience or previous experience of informal care 

provision. In addition, again anticipated, a majority of respondents expressed 

clear preferences for their own future long-term care, namely they preferred to be 

cared for at home particularly by either a spouse or by children. Interestingly, a 

higher percentage of respondents expressed a preference for care by 

technological devices in their own homes rather than care in long-stay 

institutions. In terms of future service development, people expressed a 

preference for home care supports such as home help and medical cards above all 

other possible interventions. In terms of potential future new technologies, the 

social connection technology programme emerged as the most prominent of the 

three technologies for future development, followed by the falls technology 

programme with the cognitive technology programme least preferred.  

These results were echoed in Chapter 6, which presented the non-parametric 

welfare estimates for each of the scenarios in each of the samples noting the high 

proportion of zeros reported in each sample. All welfare estimates generated in 

the social connection sample were significantly higher than those generated in 

the other two samples. In particular, the social connection technology was clearly 
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the most preferred of the technology programmes, followed by the falls 

technology programme with the cognitive technology programme valued least. 

This suggests that people did not particularly relate to or value technology in a 

cognitive or psychological capacity as much as the role of technology in say, 

reducing loneliness and isolation. It may also be a consequence of people not 

valuing community care for those with cognitive impairments, although it must 

be noted that the values placed on family care and state care programmes in this 

sample are not significantly different from the same values in the falls sample. 

This suggests that the low values for the cognitive technology are associated with 

the technology itself as opposed to the cognitive framing aspect of this sample.  

The family care received the highest monetary value of all the programmes, 

although the differences in mean welfare estimates were not significantly 

different from the mean welfare estimates for the state care programme. Welfare 

estimates disaggregated by age group suggest older people value the falls 

technology programme more than the other two technologies, while the cognitive 

technology programme is valued more than the falls technology by those aged 

between 45-54. Interestingly, the differences in welfare estimates for the social 

connection technology were less marked across age groups compared to the falls 

technology. Furthermore, the welfare estimates supported earlier findings from 

focus groups with older people and older people relating most strongly to the 

falls technology. The higher welfare estimates across all three scenarios in the 

social connection technology warrant consideration and suggest a possible 

framing effect. That is, all three scenarios in this sample were assessed and 

valued relative to their social connection capabilities. The values may also reflect 

the fact that people may more easily relate to reductions in loneliness and 

isolation and the role of different community care programmes in achieving that 

goal.  

The explicit rankings results offered a clearer distinction in preferences and were 

the focus of Chapter 7. In the cognitive sample, the state care programme was the 

most preferred with the family care programme favoured second followed by the 

technology programme. The pattern changed slight for the other two samples 

with family care programme ranked the most preferred followed by the state care 
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with each of the technology programmes consistently ranked least preferred. 

Responses demonstrate rationality through Sen’s expansion property and the 

ordinal properties of the WTP elicitation properties were tested and verified 

through a comparison of WTP estimates for thirteen different preference 

structures. The analysis suggests that dual elicitation methods should be used for 

future contingent valuation studies to ensure the collection of comprehensive 

preference information.   

Building on the previous two chapters, Chapter 8 presented the results of the 

limited dependent corner solution models applied to estimate the bid function for 

each of the scenarios. Various models were applied and tested the Generalised 

Tobit model and the Two Stage Hurdle model with a logged dependent variable 

were chosen for their robustness and explanatory power, with the main focus on 

the latter. There are some interesting between sample differences in terms of 

significance of variables. For example, experience of care provision significantly 

influences WTP in the Falls sample only, suggesting that those with experience 

of care provision are WTP more to support programmes that assist older people 

with their physical care needs. Similar to the previous findings, age was 

significant in the cognitive and falls sample but insignificant in the social 

connection sample suggesting that reductions in loneliness and isolation are 

valued similarly across age groups. An examination of the social benefit at a 

national household level generated by each of the programmes yielded 

interesting results. While none of the programmes individually reach the 

additional €500 million required to bring community-based long-term care 

spending in Ireland up to the OECD average, it is clear that there is significant 

support for the further development of community care supports, particularly 

family care grants and most notably in regard to social connection capacity. 

Finally, Chapter 9 discussed the empirical results of number of methodological 

tests of the contingent valuation methodology including that of the robustness of 

the survey design. Beginning with ordering effects, tests included differences in 

welfare estimates, the inclusion of dummy variables in regression analysis and 

likelihood ratio tests. While the results suggest only marginal evidence of 

ordering effects, there was clearer evidence supporting the existence of framing 
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effects, as appeared in the welfare estimates. Some key design features of this 

study may help explain the limited evidence of ordering effects, notably 

advanced disclosure with a stepwise design. It is recommended that future multi-

good contingent valuation may wish to consider similar design techniques to 

reduce the likelihood of ordering effects, which may introduce bias into the 

welfare estimates.  

Preference certainty was explored from a behavioural perspective in Chapter 9 

through the employment of an ordered probit model. This assisted with 

determining the relationship between socio-economic factors and the probability 

of higher levels of preference certainty. In particular, tests supported a priori 

expectations that those with experience of care provision would report higher 

levels of certainty. In addition, dummy variables for order of the scenarios 

received confirmed a learning aspect as respondents proceeded through the 

survey process. That is, those who received a scenario last in the survey reported 

higher levels of certainty compared to those who received the same scenario first. 

There was also an analysis of the effect of altering the sequence of preference 

elicitation methods. Half of the falls sample received their ranking question pre-

WTP questions whereas the other half received their ranking question post-WTP 

questions. Results suggest that welfare estimates are higher in the sample that 

received their ranking question first. However, any significant differences 

between estimates disappeared by the final scenario. Further differences in 

preference certainty are also evident, with any significant differences again 

disappearing by the final scenario. Overall, preference certainty for both 

elicitation methods appears to be higher in the sample that received their ranking 

question post-WTP questions. Future survey design with multiple preference 

elicitation methods should include similar tests to ensure the robustness of the 

subsequent welfare estimates.  

The contingent valuation methodology demonstrated robustness in its survey 

design and the application of the methodology yielded considerable insight into 

the strength and direction of public preferences for long-term care. The 

sensitivity of the WTP estimates to ordering effects was minimised through 

advanced disclosure and a stepwise design and researchers should consider these 
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methods in future survey design. The evidence of learning throughout the survey 

process, expressed as increased subjective certainty, suggest researchers should 

also consider including a number of warm-up questions and information 

provision as well as certainty scales of some form to enable respondents to 

familiarise themselves with the good under evaluation and establish their 

preferences. The applications of dual preference elicitation methods help capture 

comprehensive preference information and should be included in future 

contingent valuation survey design. However, it is recommended that tests of the 

effects of the question sequencing should also be incorporated. Furthermore, 

extensive pre-testing and piloting aided the survey design process and it is 

recommended for future survey instruments to help determine stability and 

interpretability of the survey as well providing important cross-checks with final 

analysis.   

10.2 Limitations of research 

There are some limitations of the survey design undertaken in this research that 

must be acknowledged. First, to investigate how the strength and direction of 

preferences may differ across traditional forms of care provision compared to 

innovative technology based care provision, the survey scenarios were set from a 

mutually exclusive perspective. Therefore, this survey did not capture nor allow 

for the possible complementary relationships that may exist between informal 

family care, state care and technology. This is justified primarily due to the 

heavy reliance of the state on informal care provision as a substitute for formal 

care services but it remains as a limiting factor of the survey design.  

 

Second, from the initial survey design, it was determined that an external sample 

ordering test would lead to reductions in the individual sample sizes, potentially 

affecting other results. Therefore, it was determined that an external sample test 

of ordering effects would be undertaken through the treatment of each 

technology scenario as a generic technology programme. The order of the family 

care programme, the state care programme and one of the technology 

programmes were then altered across the three samples to facilitate this test. 

However, subsequent results indicate the presence of a framing effect relating to 
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the type of technology received in each sample. Consequently, it is 

acknowledged that a ‘cleaner’ test of ordering effects in this study would have 

been established with an internal sample split.  

 

Third, the design of the multi-good contingent valuation survey asked 

respondents their implicit WTP values for each programme independently, 

regardless of their response to the other two scenario valuation questions. This 

was the assumption that was imposed in this research and as a consequence, each 

decision and subsequent value amount was modelled independently, as presented 

in Chapter 8.  However, it may be the case that the decision process for each of 

the three scenarios may not be independent and therefore, the error terms across 

the three choices may be correlated. Luchini (2003) applied Seemingly Unrelated 

Regressions (SUR) to account for the potential correlation in the error terms 

across the three programmes valued in their multi-good contingent valuation 

survey as part of the EuroWill study (Donaldson, 1999
b
). Others have adopted 

panel data methods, particularly random effects models to address this issue, 

although these were typically applied in discrete choice elicitation methods. This 

thesis imposed the same vector of variables in the estimation of the bid functions 

to determine differences in influential variables per scenario values and this 

reduces SUR to OLS. However, the possibility of dependent decision making 

across the three choices in each of the three samples may warrant consideration 

in future analysis of the data. 

 

Finally, a detailed exploration of preference certainty was facilitated by the 

inclusion of certainty scales following each preference elicitation method. The 

approach adopted in this study was a behavioural examination of ordering effects 

and preference certainty, namely the assessment of respondent learning. Other 

approaches to the impact of preference certainty on welfare estimates were not 

considered but may warrant investigation. For instance, the assessment of 

whether recalibration of welfare estimates based on certain responses lowers 

welfare estimates, as reported in the literature (Ready et al, 1995, Shaikl et al, 

2009). In addition, it must be acknowledged that a potential limitation of this 

study was the exclusion of questions regarding sources of respondent’s 

uncertainty. As such, in order to examine preference uncertainty, a researcher 
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must make their own assumptions regarding the behavioural sources of the 

respondent’s uncertainty. Post-certainty questions, similar to the post-WTP 

questions, would permit the exploration of the sources of respondent preference 

uncertainty. For example, if respondents report low levels of certainty because of 

their own financial situation or if the source of their uncertainty concerns the 

ability of the Government to deliver the good or programme being valued. This 

would offer interesting insight into the sources of preference uncertainty. 

 

Various different methods have been employed to evaluate preference 

uncertainty within the stated preference methodology. Li and Mattsson (1995) 

employed a follow up strategy similar to the certainty scale employed in this 

research, whereas Ready et al., (1995) and Alberini et al. (2003) embedded 

uncertainty into the response format through polychotomous payment cards 

which ask the respondent to express how certain or uncertain they are about 

paying each amount listed on the card. Regardless of the elicitation methods 

chosen by researchers, there is little consensus of how to appropriately treat 

respondent uncertainty within an empirical framework, with  Shaikl et al (2009)  

concluding that the weighted likelihood function model approach is associated 

with the ‘best’ performance. 

 

10.3 Policy Implications 

This thesis examined preferences of the general Irish population for community 

care programmes that support older people to continue living at home. The 

identification of the strength and direction of public support through a structured 

evaluation technique helps inform public policy and incorporate public 

preferences into long-term care planning. All methods employed in this study, 

from the focus groups through to the pilot findings and full survey results, tell a 

continuous story: people primarily prefer family care followed very closely by 

state care. People are still wary of technology, as reflected in the results of this 

study. However, it is also clear that there is public support for further expansion 

of all types of community care programmes – family, state and technology- 

which is not surprising given current levels of under-funding.  In that regard, the 

current funding bias towards long-stay residential care goes against demonstrated 
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public preferences for long-term care in Ireland. Furthermore, in a fragile 

community care model that is heavily reliant on informal care supports, the need 

for greater support for families should be taken into consideration by policy 

makers for the development of a sustainable community care model.   

 

There is support for ICT in community care from potential users (the current 

population) as demonstrated in this research. Moreover, this survey captured 

interesting nuances in the values the public place on the role of technology in 

supporting different care needs. While all technology-based methods generated 

some economic value, the role of technology in a social connection capacity 

demonstrated significantly stronger support than the role of technology in 

supporting physical or cognitive care needs. However, for the sustainable 

development of ICT based methods within the community care model, the role of 

the family carer and the importance of family support within that care process 

must be acknowledged. This research suggests that ICT is not a substitute for 

family care or conventional state care. Technology should not be implemented as 

a replacement for human care or for family support as this is at odds with public 

preferences.  

 

To develop a sustainable community care model in the future, this research offers 

a number of concluding policy recommendations. First, the lack of legislative 

basis in Ireland for entitlement to community care services must be addressed to 

create an equitable basis for the provision and acquisition of community care 

services. Second, the role of the family carer must receive greater recognition by 

the State. The poor levels of State financial support and social transfers to carers 

leaves family carers carrying most of the financial and emotional burden 

(O’Shea, 2003). With the preferences of the general population for both their 

own long-term care and the long-term care of others demonstrated in this study, 

it is recommended to extend the integration of informal carers into the formal 

care system through the provision of further formal state financial and 

community care supports. Finally, this study demonstrated some public support 

for ICT in community care yet, aside from some pilot schemes over recent years, 

there has been relatively little incorporation of telehealth and telecare services 

into the formal health and social system in Ireland. The individual level demand 
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barriers to ICT in health and social care have been clearly demonstrated in other 

studies. Therefore, it is the recommendation of this research that the successful 

incorporation of ICT into the health and social care system rests on formal State 

financial support of the implementation of ICT into the community care 

structure. Its success also rests on the capabilities of technology to support family 

carers, as opposed to replacing them, and particularly in its role in a social 

connection capacity.  

10.4 Concluding Remarks 

 

A critical aspect of this research process was the ability of the contingent 

valuation methodology to place ICT within the broader paradigm of community 

care and the results of this study offer key contributions to the research and long-

term care policy debate. This is the first study in Ireland that captures how the 

general public value and place ICT within the long-term community care model 

relative to other forms of care provision, thereby extending the valuation of ICT 

beyond singular evaluation studies. Furthermore, this study offers key 

information to the research debate by establishing values placed on ICT outside 

of just current users of ICT to potential users (the current population), of which 

little is known. In addition, this is the first study to establish preferences for ICT 

disaggregated by care needs capturing the marginal differences in preferences for 

each technology-based care programme across physical, cognitive and social 

dimensions. As such, this study overall contributes new information to the 

knowledge base presenting the multi-faceted dimensions of preferences for 

community care and the value placed on ICT within that system in Ireland.  
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Appendix A: Sampling Strategy and Social Class  
 

Table: Sample Quota Control 

 

Age  Prof / 

Middle  

Junior 

Mgt Skilled 

M 

Semi/Unsk Farmers Total 

15-29 32 100 73 64 15 284 

30-39 49 106 61 60 9 285 

40-49 32 54 42 49 12 189 

50-64 22 73 68 66 29 258 

65+ 21 47 34 62 34 198 

Total 156 380 278 301 99 1214 

Female 

Age  

Prof / Mi  

Junior 

Mgt Skilled 

M 

Semi/Unsk Farmers Total 

15-29 14 51 34 38 5 142 

30-39 25 64 25 31 3 148 

40-49 13 32 25 29 2 101 

50-64 9 40 35 34 20 138 

65+ 10 25 16 37 12 100 

Total 71 212 135 169 42 629 

Male 

Age  

Prof / Mi  

Junior 

Mgt Skilled 

M 

Semi/Unsk Farmers Total 

15-29 18 49 39 26 10 142 

30-39 24 42 36 29 6 137 

40-49 19 22 17 20 10 88 

50-64 13 33 33 32 9 120 

65+ 11 22 18 25 22 98 

Total 85 168 143 132 57 585 
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Appendix B: Income Distribution 

Figure B.1: Sample 1 

 

Figure B.3: Sample 2 
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Figure B.3: Sample 3  

 

 

 

 

  

0
.1

.2
.3

F
ra

c
ti
o
n

020406080100
house_income

02
0

4
0

6
0

8
0

1
0
0

h
o
u
s
e
_
in

c
o
m

e

02
0

4
0

6
0

8
0D

is
ta

n
c
e
 a

b
o
v
e
 m

e
d
ia

n

05101520
Distance below median

house_income

-2
0 02
0

4
0

6
0

8
0

1
0
0

h
o
u
s
e
_
in

c
o
m

e

-200204060
Inverse Normal



270 

 

Appendix C: Sample Descriptives by Age and MNL of 
Care Preferences and Expectations 
 

The two tables below present a summary of the full sample descriptive statistics 

of the sample drawn for this survey split by age group.  

Table 2: Summary statistics I - Continuous Variables Description 
 <50  >50 T-test* 

(P Value) 

Variable Mean Std. Dev. Mean Std. Dev. Mean 

Age in years 64 10 32 9 0.000 

Household disposable income* 36404 

 

20539 28658 

 

16522 

 

0.000 

Number in household 3.61 1.46 2.43 1.4 0.000 

*A parametric t-test was used for continuous variables. Non-parametric tests 

confirmed results. 

 

Table 3: Summary statistics II - Discrete Variables Description 
  <50 >50 2 

Variable Description Mean Std. 

Dev. 

Mean Std. 

Dev. 

 

Married = 1 if married, =0 otherwise .41 .49 .66 .47 0.000 

Exp of care =1 if exp of care , =0 otherwise .18 .38 .35 .47 0.000 

Exp of long term care 

services 

=1 if experience, =0 otherwise .34 .47 .42 .49 0.003 

Likely to provide care =1 if likely to provide care in future, 

=0 otherwise 

.62 .48 .51 .5 0.000 

Likely need future 

care 

=1 if likely to need care in future, =0 

otherwise 

.68 .46 .82 .38 0.000 

Good health =1 if self-assessed health is 

excellent/good, =0 otherwise 

.73 .44 .43 .49 0.000 

Third education* =1 if have third level education, =0 

otherwise 

.32 .46 .15 .36 0.000 

Urban =1 if urban locality, =0 otherwise .63 .48 .56 .49 0.009 

Female =1 if female, =0 otherwise .51 .5 .52 .5 0.837 

Paid employ = 1 in paid employment, =0 

otherwise 

.56 .49 .39 .48 0.000 

Prefer care by family =1 if prefer to be cared for by 

family, =0 otherwise 

.64 .47 .64 .47 0.965 

Expect to be cared for 

by family 

=1 if expect to be cared for by 

family, =0 otherwise 

.55 .49 .58 .49 0.357 

Dublin =1 if in Dublin, =0 otherwise .29 .45 .25 .43 0.157 

Leinster =1 if in rest of Leinster, =0 

otherwise 

.26 .43 .24 .43 0.64 

Munster =1 if in Munster, =0 otherwise .27 .44 .29 .45 0.435 

Con / Ulster =1 if in Connacht / Ulster, =0 

otherwise 

.17 .37 .20 .40 0.207 

Health insurance =1 if has health insurance, =0 

otherwise 

.53 .49 .54 .49 0.896 

*Nobody in the sample had zero education. 
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 Table: MNL Results of Preferences and Expectations for Own Long-Term Care 

 Likely Prefer 

 Care by 

Children 

Care by 

Formal Supports 

Care by 

Children 

Care by 

Formal Supports 

Location         

Dublin 0.41 0.10*** 0.41 0.10*** 1.50 0.37* 1.23 0.30 

Munster 0.71 0.17 0.32 0.08*** 2.09 0.52*** 1.89 0.48** 

Con / Ulster 0.72 0.19 0.43 0.12*** 2.31 0.62*** 1.51 0.44 

Health and care         

Exp of Care 0.82 0.17 0.66 0.15* 0.94 0.19 1.45 0.32* 

Likely care provision 1.16 0.22 0.75 0.15 1.24 0.23 1.12 0.22 

Good health 1.06 0.21 1.14 0.24 0.89 0.17 1.12 0.24 

Family care 1.40 0.43 0.05 0.01*** 1.04 0.22 0.05 0.01*** 

Characteristics         

Female 1.65 0.30*** 1.24 0.24 1.96 0.34*** 1.42 0.27* 

House income 0.98 0.01*** 0.99 0.01 0.98 0.01*** 1.00 0.01 

Age years 1.01 0.03** 1.05 0.04** 1.04 0.03*** 1.01 0.03** 

Married 0.47 0.11*** 0.49 0.12*** 0.40 0.09*** 0.60 0.15** 

Paid employ 1.17 0.25 1.38 0.31* 1.08 0.22 1.02 0.23 

Number in household 1.25 0.09*** 1.04 0.08 1.15 0.07** 0.90 0.07 

Statistics         

Log-likelihood -813.28     -835.92   

Pseudo R2 .233     .222   

Wald 2 494.37     479.35   

Prob > 2 0.000     0.000   

AIC 1682.56     1727.85   

N 980     1016   



272 

 

Appendix D: Contingent Valuation Survey – Rank 
First 

 
 
 
   
     I.D. No.  Interviewer No. 
        (1-4) (5-8) 
 
Ass. No.    Qst. No.    TNS 
mrbi/191139/08 
 (9-12) (13-14) 
Sample No.1    Qst. Type.1 
                                (15)           (16) 

 
 
Hello, I'm ……………from MRBI, the opinion polling company and I'm collecting 
information on people's views on health and social care for older people in 
Ireland. I would like to carry out a survey with you, which will take about 30 
minutes to complete and you should find it interesting. All information collected 
will be treated in the strictest confidence and it will not be possible to identify 
individuals or their responses to it. There are no right or wrong answers. Your 
honest opinion is what matters. 
 
DATE:  ________________ INTERVIEW START TIME:                      (24 
hour clock) 
 [(21-22)(23-24)(25-28)] (29-32) 

 
Section A: Experience and Care of Older People 

 
Firstly, I would like to ask you about your experience of caring for an older person. 
 
ASK ALL 
QA.1 Are you currently, orhave you been, involved in providing informal and/or 

family based care or support to a dependent older person aged 65 and 
over in the last 10 years? SINGLE CODE 

 
 

 (
33) 

Yes ............................................................................................  1 
No ..............................................................................................  2  

 
IF YES AT Q.A1 ASK, OTHERS GO TO QA2 
QA.1a Please tell me your relationship to the person(s) you are providing or have 

previously provided care to?MULTICODE 
 

Your partner ..............................................................................  1 (34) 
One of your parents ..................................................................  2 (35) 
One of your grandparents .........................................................  3 (36) 
One of your siblings (brother/sister) ..........................................  4 (37) 
Another relative or friend ...........................................................  5 (38) 
A colleague or neighbour ..........................................................  6 (39) 
A person through a voluntary organisation ...............................  7 (40) 
Don’t know ................................................................................  8 (41) 

 

Perceptions and Attitudes towards Long-
Term Care of Older People in Ireland 

(White) 
 

(Blank 

17-20) 
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QA.1b On average, how many hours a week do you or did you spend providing care to 
this person? IF RESPONDENT PROVIDES/PROVIDED CARE TO MORE 
THAN ONE OLDER PERSON, ASK THEM TO THINK ABOUT THE LAST 
PERSON THAT HE/SHE CARED FOR. SINGLE CODE 

 
 

 (
42) 

1- 14 hours ................................................................................  1 
15-28 hours ...............................................................................  2 
29-42 hours ...............................................................................  3 
43 hours or more .......................................................................  4 
Can’t recall ................................................................................  5 

 
ASK ALL 
QA.2 Are you currently providing care, or have you previously provided care, 

to person(s) under 65 in need of on-going support e.g. a person with a 
physical disability, intellectual disability, chronic illness or mental health 
condition? SINGLE CODE 

 
 

 (
43) 

Yes ............................................................................................  1 
No ..............................................................................................  2  

 
IF YES AT Q.A1 OR Q.A2 ASK QA.3i, OTHERS GO TO QA4i 
 
QA.3i Do you currently receive any of the following? READ OUT. MULTICODE.  
 
QA.3ii And have you previously received any of the following? READ OUT. 

MULTICODE.  
 
 

 (44-48) (49-53) 

 Current
ly 

Receive 

Previous
ly 

Receive
d 

Carer’s Allowance 1 1 

Carer’s Benefit .....................................................................................................  2 2 2 

Private payment for care directly from the older 
person themselves 

3 3 

Private payment for care from the older person’s 
family  ................................................................................................................ 4 

4 4 

Other (please specify) .........................................................................................  5 5 5 

None of these 6 6 

 
 
ASK ALL 
 
QA.4i How likely do you think it is that you will be directly involved in providing 

care to a dependent older person in the next 20 years? SHOWCARD A. 
SINGLE CODE 

 
  (57) 

  Next 
  20 

Years 
 Almost inevitable ................................................................................................  1 
 Likely  ...............................................................................................................  2 

(Other 

54-55) 
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 Unlikely, but you would not exclude the possibility .............................................  3 
 Unlikely  ...............................................................................................................  4 
 Highly Unlikely .....................................................................................................  5 
 Don’t Know ..........................................................................................................  6 

 
 
I would now like to ask you about your perceptions of receiving care as an older person. 
 
QA.5i How likely do you think it is that at some stage as you grow older you will 

require some form of informal care from family and friends? SHOW 
CARD A. SINGLE CODE 

 
 (61) 

Almost inevitable .......................................................................  1 
Likely .........................................................................................  2 
Unlikely, but you would not exclude the possibility ...................  3 
Unlikely ......................................................................................  4 
Highly Unlikely ...........................................................................  5 
I am receiving family care at the moment……………………….  6 
Don’t Know ................................................................................  7 

 
 
 
 
 
ASK ALL 
There are different ways of getting assistance if one becomes dependent and needs 
regular help and long-term care in older age 
 
A.6a If you needed such assistance in your later years, please tell me in which of the 

following ways you think you would be most likely to be looked after?SHOW 
CARD B. SINGLE CODE 

 
A.6b And please can you tell me in which way you would prefer to be looked after, if it 

is different to the  
way you would be most likely to be looked after? SHOW CARD B. SINGLE 
CODE.  
INTERVIEWER: IF PREFERRED METHOD IS THE SAME AS MOST LIKELY 
METHOD YOU ARE REQUIRED TO SELECT THE CODE AGAIN UNDER 
THE PREFERRED COLUMN. 

 
 (101) (102) 

 Mos
t 

likel
y 

Preferre
d 

In your own home by a partner/spouse ..............................................................  1 1 

In your own home by child/children living in the same house ............................  2 2 

In your own home by child/children living outside your own 
house  

3 2 

In your own home by publicly funded care services ...........................................  4 4 

In your own home by a personal carer hired by yourself or by 
your relatives for you ..........................................................................................   

5 5 

In your own home with assistive technological devices and 
supports to allow you to monitor and maintain your own 
health  

6 6 

In a retirement village for older people with housing and 
support services provided ..................................................................................  

7 7 

In a long-term care institution (nursing home) ....................................................  8 8 

Don’t know ..........................................................................................................  9 9 

(Blank 

62-100) 

(Blank 
58-60) 
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INTERVIEWER READ OUT ALL; 
 
I would now like to provide you with some information on the care of older people in 
Ireland. Currently in Ireland: 
 

- 11 per cent of the Irish population, approximately 465,000 people, are aged 65 
and over.  

- The vast majority of these people are active and healthy.   
- About 20,000 older people live in long stay residential care.  
- Of those living in the community, about 31,000 older people require significant 

care from a variety of sources including: family, voluntary, private and public. 
 

In the next few sections, we would like to explore your opinions on the importance of 
different care programmes to support older people to continue living at home rather than 
have to enter residential care. In a moment, I will describe three proposed care 
programmes to you, which are in addition to existing services provided to older people 
living in the community. We would like to know how much people, like yourself, would, 
hypothetically, be willing to pay for these care programmes. There is, of course, no 
question of anyone actually having to pay for these programmes. All we want to know is 
how people value the different programmes, which is important to help set priorities in 
health care. 
 
The proposed programmes are:  

 a state provided cash payment to family carers to encourage them to maintain 
and increase support and care in the home;  

 a home-based technology programme that gives older people greater 
opportunity to monitor and maintain their own health and well-being;  

 an increase in publicly funded social care services (home helps, home support, 
respite care), for older people.  

 
We would like you to think of these programmes as if they were in competition 
with each other for funding. The maximum amount you would be willing to pay for 
a programme will be taken as a sign of how much you value that programme. If 
the amount you are willing to pay for one programme is greater than what you 
would pay for another, it will be taken to mean that you value more highly the 
programme you are willing to pay more for.  
 
There are no right or wrong answers. Your honest opinion is what matters. The amount 
you are willing to pay could be large or small, or it could be nothing. It is your view and 
your opinions that we are interested in.  
 

 
Section E: Ranking of the Programmes 

 
I’m now going to talk to you about how important you think each of these three 
programmes are by asking you to rank the programmes. To begin with, I would like you 
to first consider just the Family Care Payment Programme and the Home Based 
Technology Programme. 
 
Here is the information on the Family Care Payment Programme 
INTERVIEWER: GIVE THE RESPONDENT THE SHOW CARD 1 (FAMILY CARE 
PAYMENT PROGRAMME) AND READ THE CARD OUT TO THE RESPONDENT.  
 
 
Here is the information on the Home Based Technology Programme 
INT: GIVE THE RESPONDENT THE SHOW CARD 2 (HOME BASED TECHNOLOGY 
PROGRAMME) AND READ THE CARD OUT TO THE RESPONDENT.  
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Take your time to read over all the information. 
 
 
ASK ALL: 
QE.1 When you have decided which you think is the more important programme 

please tell me. You can rank the programmes first and second (1,2) or you can 
rank them equally if you wish. RANK THE PROGRAMMES 1 OR 2 AS 
APPROPRIATE OR JOINT ‘1’ IF BOTH ARE RANKED EQUALLY BY THE 
RESPONDENT 

 
 Rank 

Family Care Payment Programme ............................................   (222) 
Home Based Technology Programme ......................................   (223)  

 
 
 
 
 
ASK ALL:  
Now here is some information on the Home Care Package Programme. 
 
GIVE THE RESPONDENT THE SHOW CARD 3 (HOME CARE PACKAGE 
PROGRAMME) AND READ THE CARD OUT TO THE RESPONDENT.  
 
Again, take your time to digest all of the information. 
 
QE.2 I would like you to compare this programme with the other two in terms of their 

importance. When  
you have decided on your ranking for the three programmes please tell me. You 
can rank the three programmes, first, second, and third (‘1’, ‘2’, ‘3’) or you can 
rank some or all of them equally if you wish. 
INTERVIEWER: RANK THE PROGRAMMES ‘1’, ‘2’, OR ‘3’ AS 
APPROPRIATE. IF THE RESPONDENT FEELS THAT 2 OF THE 
PROGRAMMES ARE EQUALLY IMPORTANT IN THE FIRST PLACE, 
ASSIGN A RANK OF ‘1’ TO EACH OF THOSE AND ‘3’ TO THE REMAINING 
PROGRAMME. IF THE RESPONDENT FEELS THAT 2 OF THE 
PROGRAMMES ARE EQUALLY IMPORTANT IN THE SECOND PLACE, 
ASSIGN A RANK OF ‘2’ TO 2 OF THE PROGRAMMES AND ‘1’ TO THE 
REMAINING PROGRAMME. IF ALL 3 PROGRAMMES ARE FELT TO BE 
EQUALLY IMPORTANT, RANK EACH AS ‘1’ 

 
 Rank 

Family Care Payment Programme ............................................   (224)  
Home Based Technology Programme ......................................   (225)  
Home Care Package Programme .............................................   (226)  

 
 
 
ASK ALL: 
QE.3 On a scale of 1-5, Where 1 is not certain at all and 5 is very certain, please 

indicate how certain are you of your answer to ranking the three programmes? 
SINGLE CODE 

 
 (227) 

1 Not at all certain .....................................................................  1 
2 ................................................................................................  2 
3 ................................................................................................  3 
4 ................................................................................................  4 
5 Very certain ............................................................................  5 

  



277 

 

 
 

Willingness to Pay for Programmes 
Section B: Family Care Payment Programme 

 
 
I’m now going to ask you separately about how much you value each programme in 
monetary terms. We will begin with the Family Care Payment Programme. Please 
ignore the other programmes for the time being, the only thing I want you to consider 
now is the Family Care Payment Programme. 
 
INTERVIEWER: GIVE THE RESPONDENT SHOW CARD 1 AND READ THE CARD 
OUT TO THE RESPONDENT. 
 
ASK ALL 
QB.1 Would your household be willing to contribute anything in extra income tax for 

the provision of this care programme? SINGLE CODE. IF THE RESPONDENT 
DOES NOT THEMSELVES PAY TAX BUT SOMEONE IN THE HOUSEHOLD 
DOES, SELECT DON’T KNOW AND GO TO THE NEXT QUESTION 

 
 (103) 

Yes ............................................................................................  1 GO 
TO B.3A 
No ..............................................................................................  2 GO 
TO Q.B2 
Don’t know ................................................................................  3 GO 
TO Q.B2 
No one in the household pays income tax ................................  4 GO 
TO Q.B2 
 

ASK ALL NOT WHO DID NOT SAY YES AT Q.B1 (CODES 2-4) 
QB.2 If the payment was in terms of a voluntary donation, would your household be 

willing to contribute anything for the provision of this care programme? SINGLE 
CODE 

 
 (104) 

Yes ............................................................................................  1 GO 
TO B.3A 
No ..............................................................................................  2 GO 
TO Q.B5 
Don’t know ................................................................................  3 GO 
TO Q.B5 

 
 
ASK ALL WILLING TO CONTRIBUTE IN INCOME TAX OR VOLUNTARY DONATION 
QB.3a What is the MAXIMUM your household would be willing to contribute each year 

for the provision of the family care payment programme? Please bear in mind 
that your contribution would reduce what you have left to spend on other things. 
SHOW CARD C. PROBE RESPONDENT FOR A VALUE, IF HE/SHE IS 
UNSURE ASK THEM TO PROVIDE BEST ESTIMATE. 

 
 

AMOUNT PER YEAR 

 
€1   01  €3   04        €10    07    €35   10        €100  13  €350     16 

€1.50  02  €5   05        €15    08    €50   11        €150  14   €500     17 

      €2   03       €7   06   €25    09      €70   12        €250  15     More than      

€500  18 Other________ 19 
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QB.3b On a scale of 1-5, where 1 is not certain at all and 5 is very certain, please 
indicate how certain are you of your answer to the previous question? SINGLE 
CODE 

 
 (109) 

1 Not at all certain .....................................................................  1 
2 Uncertain ................................................................................  2 
3 Neither certain nor uncertain ..................................................  3 
4 Certain ....................................................................................  4 
5 Very certain ............................................................................  5 

 
 
QB.4i Could you please tell me which of these listed reasons describes why your 

household would be willing to contribute to implementation of this 
programme?Any others? SHOW CARD D. MULTICODE.  

 
QB.4(i) And which would you say is the most important reason? SHOW CARD D. 

SINGLE CODE 
 
 

 (110-117) (120) 

 All  
Reason

s 

Most 
importan
t Reason 

I, or a member of my household might benefit now or 
in the future .........................................................................................................  

1 1 

Other people will benefit now and in the future ..................................................  2 2 
The programme will improve active healthy ageing for 
older people ........................................................................................................  

3 3 

Promote more equal access to care for older people .........................................  4 4 
Reassuring to know care is accessible ...............................................................  5 5 
Family based care is the most appropriate care for 
older people ........................................................................................................  

6 6 

Other (Please specify) ........................................................................................  7 7 
   

 
ASK ALL NOT WILLING/DON’T KNOW AT Q.B2: 
QB.5 Could you please tell me which one of the listed reasons best explains why you 

would not be willing to pay for/donate towards the implementation of this 
programme? SHOW CARD E. SINGLE CODE 

 
 (121-122) 

This programme is of no value to my household ......................  1 
Other programmes are more valuable ......................................  2 
Other public sector budgets should be cut to fund  
this programme .........................................................................  3 
The older person themselves should pay for care ....................  4 
The older person’s family should pay for care ..........................  5 
Health service should be more efficient ....................................  6 
Older people should be cared for in a nursing home ................  7  
I can’t afford it ............................................................................  8 
Prefer other ways of paying (private/voluntary insurance, etc) .  9 
Other (Please specify)...............................................................  10 

 
TAKE ALL CARDS BACK FROM THE RESPONDENT AND GO TO NEXT SECTION 
C (‘HOME BASED TECHNOLOGY CARE PROGRAMME)  
 
 

 

(Other 

123-124) 

(Blank 

125-150) 

(Other 

118-119) 
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Section C: Home Based Technology Care Programme 
 
I would now like to repeat this valuation exercise with the Home Based Technology 
CareProgramme. As before, I would like you to assume for the moment that the other 
two programmes are not available. The only thing I want you to consider now is the 
Home Based Technology CareProgramme. 
 
GIVE THE RESPONDENT SHOW CARD 2 AND READ THE CARD OUT TO THE 
RESPONDENT. 
 
QC.1 Would your household be willing to contribute anything in extra income tax for 

the provision of this care programme? SINGLE CODE. IF THE RESPONDENT 
DOES NOT THEMSELVES PAY TAX BUT SOMEONE IN THE HOUSEHOLD 
DOES, SELECT DON’T KNOW AND GO TO THE NEXT QUESTION 

 
 (151) 

Yes ............................................................................................  1 GO 
TO C.3A 
No ..............................................................................................  2 GO 
TO C.2 
Don’t know ................................................................................  3 GO 
TO C.2 
No one in the household pays income tax ................................  4 GO 
TO C.2 

 
ASK ALL NOT WHO DID NOT SAY YES AT Q.C1 (CODES 2-4) 
QC.2 If the payment was in terms of a voluntary donation, would your household be 

willing to contribute anything for the provision of this care programme? SINGLE 
CODE 

 
 (152) 

Yes ............................................................................................  1 GO 
TO C.3A 
No ..............................................................................................  2 GO 
TO C.5 
Don’t know ................................................................................  3 GO 
TO C.5 

 
RESPONDENTS WHO ANSWERED ‘NO’ OR ‘DON’T KNOW’ IN C.2 GO TO C.5 
 
ASK ALL WILLING TO CONTRIBUTE IN INCOME TAX OR VOLUNTARY DONATION 
C.3a What is the MAXIMUM your household would be willing to contribute each year 

for the provision of the Home Based Technology Care Programme? Please bear 
in mind that your contribution would reduce what you have left to spend on other 
things. SHOW CARD C. PROBE RESPONDENT FOR A VALUE, IF HE/SHE IS 
UNSURE ASK THEM TO PROVIDE BEST ESTIMATE. 

 
AMOUNT PER YEAR 

 
€1   01  €3   04        €10    07    €35   10        €100  13  €350     16 

€1.50  02  €5   05        €15    08    €50   11        €150  14   €500     17 

      €2   03       €7   06   €25    09      €70   12        €250  15     More than      

€500  18 Other________ 19 
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QC.3b On a scale of 1-5, Where 1 is not certain at all and 5 is very certain, please 
indicate how certain are you of your answer to the above question? SINGLE 
CODE 

 
 (157) 

1 Not at all certain .....................................................................  1 
2 Uncertain ................................................................................  2 
3 Neither certain nor uncertain ..................................................  3 
4 Certain ....................................................................................  4 
5 Very certain ............................................................................  5 

 
 
QC.4i Could you please tell me which of these listed reasons describes why your 

household would be  
willing to contribute to implementation of this programme?Any others? 
SHOWCARD F.  
MULTICODE. 

 
QC.4ii And which would you say is the most important reason? SHOWCARD F. 

SINGLE CODE 
 
           

   (167) 

 
Importa

nt 
Reason 

 Most 
importa

nt 
Reason 

I, or a member of my household might benefit 
now or in the future .............................................................................................  

1 (158
) 

1 

Other people will benefit now and in the future ..................................................  2 (159
) 

2 

The programme will improve active healthy 
ageing for older people .......................................................................................  

3 (160
) 

3 

Promote more equal access to care for older 
people  

4 (161
) 

4 

Reassuring to know care is accessible ...............................................................  5 (162
) 

5 

Home based technologies give more autonomy 
and responsibility to the older person for their 
own care .............................................................................................................  

6 (163
) 

6 

Home based technologies allow the exchange of 
important health information to improve health of 
older people 

   

Other (Please specify) ........................................................................................  7 (164
) 

7 

 
 
 
ASK ALL NOT WILLING/DON’T KNOW AT Q.C2: 
QC.5 Could you please tell me which one of the listed reasons best explains why you 

would not be willing to pay for/donate towards the implementation of this 
programme? SHOW CARD G. SINGLE CODE. 

 
 (168-169) 

This programme is of no value to my household ......................  1 
Other programmes are more valuable ......................................  2 
Other public sector budgets should be cut to fund  
this programme .........................................................................  3 
The older person themselves should pay for care ....................  4 
The older person’s family should pay for care ..........................  5 
Health service should be more efficient ....................................  6 
Older people should be cared for in a nursing home ................  7  

(Blank 

165-166) 
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I can’t afford it ............................................................................  8 
Home based technologies, through the exchange of health 
information, may raise privacy issues for older people ……… .  9 
Prefer other ways of paying (private/voluntary insurance, etc) .  10 
Other (Please specify)...............................................................  11 

 
 
INTERVIEWER: TAKE ALL CARDS BACK FROM THE RESPONDENT AND GO TO 
THE NEXT SECTION D (‘HOME CARE PACKAGE PROGRAMME’)  
 
 

 
Section D: Home Care Package Programme 

 
I would now like to repeat this valuation exercise with the Home Care Package 
Programme. As before, I would like you to assume for the moment that the other two 
programmes are not available. The only thing I want you to consider now is the Home 
Care Package Programme. 
 
GIVE THE RESPONDENT CARD 3 AND READ THE CARD OUT TO THE 
RESPONDENT. 
 
QD.1 Would your household be willing to contribute anything in extra income tax for 

the provision of this care programme? SINGLE CODE.IF THE RESPONDENT 
DOES NOT THEMSELVES PAY TAX BUT SOMEONE IN THE HOUSEHOLD 
DOES, SELECT DON’T KNOW AND GO TO THE NEXT QUESTION 

 
 (201) 

Yes ............................................................................................  1 GO 
TO D.3A 
No ..............................................................................................  2 GO 
TO D.2 
Don’t know ................................................................................  3 GO 
TO D.2 
No one in the household pays income tax ................................  4 GO 
TO D.2 

 
ASK ALL NOT WHO DID NOT SAY YES AT Q.D1 (CODES 2-4) 
QD.2 If the payment was in terms of a voluntary donation, would your household be 

willing to contribute anything for the provision of this care programme? SINGLE 
CODE 

 
 (202) 

Yes ............................................................................................  1 GO 
TO D.3A 
No ..............................................................................................  2 GO 
TO D.5 
Don’t know ................................................................................  3 GO 
TO D.5 

 
 
RESPONDENTS WHO ANSWERED ‘NO’ OR ‘DON’T KNOW’ IN D.2 GO TO D.5 
 
ASK ALL WILLING TO CONTRIBUTE IN INCOME TAX OR VOLUNTARY DONATION 
QD.3a What is the MAXIMUM your household would be willing to contribute each year 

for the provision of the Home Care Package Programme? Please bear in mind 
that your contribution would reduce what you have left to spend on other things. 
SHOW CARD C. PROBE RESPONDENT FOR A VALUE, IF HE/SHE IS 
UNSURE ASK THEM TO PROVIDE BEST ESTIMATE 

 
 

(Other 

170-171) 
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AMOUNT PER YEAR 

 
€1   01  €3   04        €10    07    €35   10        €100  13  €350     16 

€1.50  02  €5   05        €15    08    €50   11        €150  14   €500     17 

      €2   03       €7   06   €25    09      €70   12        €250  15     More than      

€500  18 Other________ 19 

                           

Other________ 19 

 
QD.3b On a scale of 1-5, Where 1 is not certain at all and 5 is very certain, please 

indicate how certain are you of your answer to the above question? SINGLE 
CODE 

 
  (207) 

1 Not at all certain .....................................................................  1 
2 Uncertain ................................................................................  2 
3 Neither certain nor uncertain ..................................................  3 
4 Certain ....................................................................................  4 
5 Very certain ............................................................................  5 

 
 
QD.4i Could you please tell me which of these listed reasons describes why your 

household would be willing to contribute to implementation of this 
programme?Any others? SHOWCARD H.  
MULTICODE. 

 
 
QD.4ii And which would you say is the most important reason? SHOWCARD H. 

SINGLECODE 
 

   (217) 

 
All  

Reasons 

 Most 
important 
Reason 

I, or a member of my household might benefit now or in the 
future  ..................................................................................................................  

1 (208) 1 

Other people will benefit now and in the future ..................................................  2 (209) 2 
The programme will improve active healthy ageing for older 
people  

3 (210) 3 

Promote more equal access to care for older people .........................................  4 (211) 4 
Reassuring to know care is accessible ...............................................................  5 (212) 5 
Publicly funded care is the most appropriate care for older 
people  

6 (213) 6 

Other (Please specify) ........................................................................................  7 (214) 7 
 
 
 
ASK ALL NOT WILLING/DON’T KNOW AT Q.C2: 
QD.5 Could you please tell me which one of the listed reasons best explains why you 
would not be willing to   pay for/donate towards the implementation of this programme? 
SHOW CARD I. SINGLE CODE 
 
 (218-219) 

This programme is of no value to my household ......................  01 
Other programmes are more valuable ......................................  02 
Other public sector budgets should be cut to fund  

(Other 

215-216) 
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this programme .........................................................................  03 
The older person themselves should pay for care ....................  04 
The older person’s family should pay for care ..........................  05 
Health service should be more efficient ....................................  06 
Older people should be cared for in a nursing home ................  07  
I can’t afford it ............................................................................  08 
Prefer other ways of paying (private/voluntary insurance, etc) .  09 
Other (Please specify)...............................................................  10 

 
TAKE ALL CARDS BACK FROM THE RESPONDENT AND GO TO THE NEXT 
SECTION E ‘RANKING OF THE PROGRAMMES’ 
 
 

Section G: Difficulties with Questions 
 
QG.1 Did you find it difficult to answer the questions on how much you would be 

willing to pay for 
the 
implementation of 
each of the three 
health 

programmes? 
 
 (230) 

Yes  ...........................................................................................  1  
No ..............................................................................................  2 

 
IF YES ASK 
QG.2 Why did you find it difficult? PLEASE RECORD ANSWER IN THE BOX 
BELOW 
 
 
 
 
 
 
 

 
Section I: Characteristics of Respondent 

 
I would now like to ask you a few questions about yourself and your household. 
 
ASK ALL 
QI.1  Record gender. SINGLE CODE 
 (241) 

Male ..........................................................................................  1  
Female ......................................................................................  2 

 
 
QI.2 Including yourself, how many people in your household are:READ OUT.SINGLE 

CODE. RECORD NUMBER FOR EACH AGE GROUP. 
 
 
 
 
 
 
 
QI.3 Which of the following best describes your marital status? READ OUT. SINGLE 
CODE 
 

Under 16 years old  (242-243) 

16 to 64 years old  (244-245) 

65 years or more  (246-247) 

Total in household  (248-249) 

(Other 

220-221) 

(231-240) 
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 (250) 
Married ......................................................................................  1 
Living with partner .....................................................................  2 
Widowed ...................................................................................  3 
Divorced/Separated ..................................................................  4 
Never married / single ...............................................................  5 

 
 
QI.4i Please can you tell me your date of birth? INTERVIEWER RECORD DAY 
MONTH AND YEAR. 
 

  Day    Month     Year 

 
 (251-252) (253-254) (255-258 
 
  

[Int: If respondent refuses to give their age, please ask them QI.4i. If not, move to 
QI.5] 
 
QI.4ii Can I ask which of the following age groups you fall into? SINGLE CODE. 
 
 (259-260) 

15-29 years ...............................................................................  01 
20-24 years ...............................................................................  02 
25-29 years ...............................................................................  03 
30-34 years ...............................................................................  04 
35-39 years ...............................................................................  05 
40-44 years ...............................................................................  06 
45-49 years ...............................................................................  07 
50-54 years ...............................................................................  08 
55-59 years ...............................................................................  09 
60-64 years ...............................................................................  10 
65-69 years ...............................................................................  11 
70-74 years ...............................................................................  12 
75-79 years ...............................................................................  13 
80+ years ..................................................................................  14 
Refused .....................................................................................  15 

 
QI.5 What is the highest level of education that you attained?SHOW CARD J. 
SINGLE CODE 
 
 (301-302) 

None ..........................................................................................  01 
Primary………………………………………………………………     02 
Some Second Level ..................................................................  03 
Junior/ Intermediate Cert or equivalent .....................................  04 
Leaving Cert or equivalent ........................................................  05 
Third level incomplete ...............................................................  06 
Certificate or diploma ................................................................  07 
University primary degree or equivalent ...................................  08 
University post-graduate degree (M.A., Ph.D., etc) ..................  09 

 
 
QI.6 How would you assess your technical proficiency with respect to information 

communication technologies, such as personal computers, laptops, internet etc? 
Please use the following 1-5 scale, where ‘1’ means Little Knowledge and ‘5’ 
means Great Knowledge. Please select the rating which you feel best describes 
your technical proficiency. SINGLE CODE. 

 
 (303) 

1 Little knowledge .....................................................................  1 

(Blank 

261-300) 
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2 ................................................................................................  2 
3 ................................................................................................  3 
4 ................................................................................................  4 
5 Great knowledge ....................................................................  5 
Don’t know ................................................................................  6 

 
 
QI.7 What is your employment status? READ OUT. SINGLE CODE 
 
 (304) 

Farmer .......................................................................................  1 
Self-employed (Non-Farmer)……………………………………..  2 
Paid Employee ..........................................................................  3 
Retired/Pensioner .....................................................................  4 
Home Duties .............................................................................  5 
Unemployed ..............................................................................  6 
Student ......................................................................................  7 
Ill/Disabled .................................................................................  8 
Other (Please specify)______________________ ..................  9 

     
ASK ALL 
QI.8a Are you the main income earner in this household? SINGLE CODE. 
 (320) 

Yes ............................................................................................  1 GO 
TO l.8d 
No ..............................................................................................  2GO 
TO I.8b 
 
 

 
 
ASK ALL WHO ARE NOT MAIN INCOME EARNER 
QI.8b What is (was) the occupation of the main earner in the household?  READ OUT. 
SINGLE CODE 
 
 (304) 

Farmer .......................................................................................  1 
Self-employed (Non-Farmer)……………………………………..  2 
Paid Employee ..........................................................................  3 
Retired/Pensioner .....................................................................  4 
Home Duties .............................................................................  5 
Unemployed ..............................................................................  6 
Student ......................................................................................  7 
Ill/Disabled .................................................................................  8 
Other (Please specify)______________________ ..................  9 

 
 
QI.8d: INTERVIEWER CODE SOCIAL CLASS BASED ON OCCUPATION OF MAIN 

INCOME EARNER AT QI.8b 
 (334) 

AB..............................................................................................  1 
C1 ..............................................................................................  2 
C2 ..............................................................................................  3 
DE .............................................................................................  4 
F1F2 ..........................................................................................  5 

 
 
 
 
ASK ALL 

(Other  
305-306) 

(Other 

332-333) 

(Blank 
335-350) 

(Other  

305-306) 
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QI.9 Could I ask you about the approximate level of net household income. This 
means the total income, after tax, PRSI and other statutory deductions, of all 
members of the household. It includes all types of income: income from 
employment, social welfare payments, rents, interest, pensions, etc. We would 
just like to know which of twelve broad groups the total income of your 
household falls into. The groups are shown on this card. Perhaps you would like 
to look at it and tell me into which of the 12 groups your household falls. You 
can select your income based on either the weekly, monthly or yearly amounts 
shown on the card. I would like to assure you once again that all 
information you give me is entirely confidential. 

 
SHOW THE RESPONDENT CARD K. PLEASE ASSURE RESPONDENT 
THAT ALL INFORMATION IN ENTIRELY CONFIDENTIAL. 

 
 (351-352) 

 
ASK ALL WHOSE NET INCOME IS LESS THAN €270 PER WEEK (CODES 1 & 2 AT 
Q1.9) 
QI.10 Could you tell me whether or not your net income is approximately in the range 

of: READ OUT.SINGLE CODE 
 
 (353) 

Less than €100 per week  .........................................................  1 
€100 - €149 per week  ..............................................................  2 
€150 - €199 per week  ..............................................................  3 
€200 - €270 per week  ..............................................................  4 
Don’t know (DNRO) ..................................................................  5 
Refused (DNRO) .......................................................................  6 

 
ASK ALL 
QI.11 On a scale of 1-5 where 1 is excellent and 5 is poor, taking your age into 

account, how would you rate your health? SINGLE CODE 
 
  (354) 

1 Poor ........................................................................................  1 
2 Fair .........................................................................................  2 
3 Good  .....................................................................................  3 
4 Very good  ..............................................................................  4 
5 Excellent .................................................................................  5 

Net Household Income 

Per Week Per Month Per Year Category 

Under €180 Under €720 Under €8640 01 

€180 to under €270 €720 to under €1,080 €8,640 to under €12,960 02 

€270 to under €380 €1080 to under €1,520 €12,960 to under €18,240 03 

€380 to under €480 €1520 to under €1,920 €18,240 to under €23,040 04 

€480 to under €600 €1,920 to under €2,400 €23,040 to under €28,800 05 

€600 to under €750 €2,400 to under €3,000 €28,800 to under €36,000 06 

€750 to under €890 €3,000 to under €3,560 €36,000 to under €42,720 07 

€890 to under €1,080 €3,560 to under €4,320 €42,720 to under €51,840 08 

€1,080 to under €1,350 €4,320 to under €5,400 €51,840 to under €64,800 09 

€1,350 to under €2,360 €5,400 to under €9,440 €64,800 to under €114,000        10 

€2,360 to under €2,885 €9,440 to under €11,540 €114,000 to under €150,000        11 

€2,885 or more €11,540 or more €150,000 or more 12 

Refused Refused Refused 13 

Don’t Know Don’t Know Don’t Know 14 
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Don’t know ................................................................................  6 
 
 
QI.12 Are you covered by a medical card, either in your name or through someone 

else’s card? SINGLE CODE 
 
 (356) 

Yes, I am a holder of a medical card ........................................  1 
Yes, I am covered on someone else’s Medical Card ................  2 
No, I am not covered by a Medical Card...................................  3 

 
QI.13 Are you medically insured (for example through VHI or another health insurance 
company) either in your own name or through another family member?SINGLE CODE 
  
 (357) 

Yes, in own name ......................................................................  1 
Yes, through family cover .........................................................  2 
Not medically insured ................................................................  3 

 
QI.14 I would now like you to think about your own experiences of health care services 

in Ireland and those of people close to you. Please tell me if those experiences 
of each of the following were very good, good, neither good nor bad, bad or very 
bad? READ OUT EACH STATEMENT. SELECT ONE ANSWER FOR EACH 
STATEMENT. 

 

  Very 
Good 

Good Neither 
Good 
nor 
Bad 

Bad Very Bad No 
Experience 

 

 Hospitals..........................................................................................................................   1 2 3 4 5 6 (358) 

 Family doctors or GPs .....................................................................................................   1 2 3 4 5 6 (359) 

 Home help .......................................................................................................................   1 2 3 4 5 6 (360) 

 Public health nurses ........................................................................................................   1 2 3 4 5 6 (361) 

 Respite services ..............................................................................................................   1 2 3 4 5 6 (362) 

 Public long-stay  facilities  or private 
nursing homes for older people .......................................................................................   

1 2 3 4 5 
6 

(363) 

 
 
QI.15ai If more publicly funded resources were available for long-term care of older 

people, in your opinion, which three of the areas on this card should be 
expanded? SHOW CARD L. RECORD THREE ANSWERS. 

 
QI.15aii Of the three areas you have selected, please rank them, in your order of 

preference as your most preferred to be expanded, your second most preferred 
to be expanded and your third most preferred to be expanded. RECORD 
RANKING FOR EACH OF THE 3 AREAS SELECTED. 

 
 

  3 Areas to 
expand 

Most 
preferred 

2nd 
preferred 

3rd 
preferred 

Public Health Nurses ..........................................................................................  1 1 1 1 

Day care centres ................................................................................................  2 2 2 2 

Home help services ............................................................................................  3 3 3 3 

Private nursing homes ........................................................................................  4 4 4 4 

Social housing for older people ..........................................................................  5 5 5 5 

Private home  care services ...............................................................................  6 6 6 6 

Public long-stay facilities ....................................................................................  7 7 7 7 

Home based technology devices to prevent 
falls  

8 8 8 8 

Home based technology devices for early 9 9 9 9 
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detection of cognitive decline .............................................................................  

Home based technology devices to improve 
social connection among older people and 
their family and friends .......................................................................................   

10 10 10 10 

Medical cards for older people ...........................................................................  11 11 11 11 

Respite  care facilities ........................................................................................  12 12 12 12 

Family carer benefits 13 13 13 13 

 
 
ASK ALL 
QI.17 Are you directly involved in any advocacy groups or lobby groups for older 

people, such as Age Action or  Senior Citizens Parliament etc? SINGLE CODE 
 
 (376) 

Yes ............................................................................................  1 
No ..............................................................................................  2 

 
 
QI.18 Are you involved in any voluntary organisations for older people, such as an 

Active Retirement Group? SINGLE CODE 
 
 (377) 

Yes ............................................................................................  1 
No ..............................................................................................  2 

 
 
And finally… 
 
QI.19 Which of the following best describes your opinion of this questionnaire? SHOW 

CARD M.SINGLE CODE 
 

Interesting .................................................................................  1 (378) 
Too long ....................................................................................  2 (379) 
Difficult to understand ...............................................................  3 (380) 
Educational ...............................................................................  4 (381) 
Unrealistic .................................................................................  5 (382) 
Other (please specify) _________________ ............................  6 (383) 

 
 
QI.20 Do you think surveys of this type should be used in the health service to help set 

priorities? SINGLE CODE 
 
 (386) 

Yes ............................................................................................  1 
No ..............................................................................................  2 
Don’t know ................................................................................  3 

 
 

 (387-395) 

INTERVIEW END TIME:                       (24 hour clock)  
 
 

 
 

Thank you very much for your participation. 
 
 
 

Section H: TO BE COMPLETED BY INTERVIEWER 
 

(Other 

384-385) 
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Q.J In your judgement how well did the respondent understand what he or she was 
being asked to do in the questions? SINGLE CODE 

 
 (391) 

Understood completely .......................................................................................  1 
Understood a great deal .....................................................................................  2 
Understood somewhat ........................................................................................  3 
Did not understand very much 4 
Did not understand at all .....................................................................................  5 

 
 
 
 
RESPONDENT NAME          
   
 
ADDRESS          
    
  
 
TELEPHONE NO.: Landline No. ___________________ Mobile No. 
_________________________  
  
I certify that I have interviewed the above named respondent in accordance with survey 
instructions. 
 
SIGNED        DATE    
   
 
 
This survey is part of a study conducted by the National University of Ireland, Galway. 
There may be further follow up telephone / in person research conducted by a 
representative from the National University of Ireland, Galway on the care of older 
people in Ireland and exploring your opinions further on this matter. Would you be willing 
to be contacted to take part in this research at some stage in the future? Yes ___ No___ 
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Appendix E: Contingent Valuation Survey – Rank 
Second 
 

 
 
 
   
     I.D. No.  Interviewer No. 
        (1-4) (5-8) 
 
Ass. No.    Qst. No.    TNS 
mrbi/191139/08 
 (9-12) (13-14) 
Sample No.1    Qst. Type.1 
                                (15)           (16) 

 
 
Hello, I'm ……………from MRBI, the opinion polling company and I'm collecting 
information on people's views on health and social care for older people in 
Ireland. I would like to carry out a survey with you, which will take about 30 
minutes to complete and you should find it interesting. All information collected 
will be treated in the strictest confidence and it will not be possible to identify 
individuals or their responses to it. There are no right or wrong answers. Your 
honest opinion is what matters. 
 
DATE:  ________________ INTERVIEW START TIME:                      (24 
hour clock) 
 [(21-22)(23-24)(25-28)] (29-32) 

 
Section A: Experience and Care of Older People 

 
Firstly, I would like to ask you about your experience of caring for an older person. 
 
ASK ALL 
QA.1 Are you currently, orhave you been, involved in providing informal and/or 

family based care or support to a dependent older person aged 65 and 
over in the last 10 years? SINGLE CODE 

 
 

 (
33) 

Yes ............................................................................................  1 
No ..............................................................................................  2  

 
IF YES AT Q.A1 ASK, OTHERS GO TO QA2 
QA.1a Please tell me your relationship to the person(s) you are providing or have 

previously provided care to?MULTICODE 
 

Your partner ..............................................................................  1 (34) 
One of your parents ..................................................................  2 (35) 
One of your grandparents .........................................................  3 (36) 
One of your siblings (brother/sister) ..........................................  4 (37) 
Another relative or friend ...........................................................  5 (38) 
A colleague or neighbour ..........................................................  6 (39) 
A person through a voluntary organisation ...............................  7 (40) 
Don’t know ................................................................................  8 (41) 

 
QA.1b On average, how many hours a week do you or did you spend providing care to 

this person? IF RESPONDENT PROVIDES/PROVIDED CARE TO MORE 

Perceptions and Attitudes towards Long-
Term Care of Older People in Ireland 

(Red) 
 

(Blank 

17-20) 
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THAN ONE OLDER PERSON, ASK THEM TO THINK ABOUT THE LAST 
PERSON THAT HE/SHE CARED FOR. SINGLE CODE 

 
 

 (
42) 

1- 14 hours ................................................................................  1 
15-28 hours ...............................................................................  2 
29-42 hours ...............................................................................  3 
43 hours or more .......................................................................  4 
Can’t recall ................................................................................  5 

 
ASK ALL 
QA.2 Are you currently providing care, or have you previously provided care, 

to person(s) under 65 in need of on-going support e.g. a person with a 
physical disability, intellectual disability, chronic illness or mental health 
condition? SINGLE CODE 

 
 

 (
43) 

Yes ............................................................................................  1 
No ..............................................................................................  2  

 
IF YES AT Q.A1 OR Q.A2 ASK QA.3i, OTHERS GO TO QA4i 
 
QA.3i Do you currently receive any of the following? READ OUT. MULTICODE.  
 
QA.3ii And have you previously received any of the following? READ OUT. 

MULTICODE.  
 
 

 (44-48) (49-53) 

 Current
ly 

Receive 

Previous
ly 

Receive
d 

Carer’s Allowance 1 1 

Carer’s Benefit .....................................................................................................  2 2 2 

Private payment for care directly from the older 
person themselves 

3 3 

Private payment for care from the older person’s 
family  ................................................................................................................ 4 

4 4 

Other (please specify) .........................................................................................  5 5 5 

None of these 6 6 

 
 
ASK ALL 
 
QA.4i How likely do you think it is that you will be directly involved in providing 

care to a dependent older person in the next 20 years? SHOWCARD A. 
SINGLE CODE 

 
  (57) 

  Next 
  20 

Years 
 Almost inevitable ................................................................................................  1 
 Likely  ...............................................................................................................  2 
 Unlikely, but you would not exclude the possibility .............................................  3 
 Unlikely  ...............................................................................................................  4 

(Other 

54-55) 
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 Highly Unlikely .....................................................................................................  5 
 Don’t Know ..........................................................................................................  6 

 
 
I would now like to ask you about your perceptions of receiving care as an older person. 
 
QA.5i How likely do you think it is that at some stage as you grow older you will 

require some form of informal care from family and friends? SHOW 
CARD A. SINGLE CODE 

 
 (61) 

Almost inevitable .......................................................................  1 
Likely .........................................................................................  2 
Unlikely, but you would not exclude the possibility ...................  3 
Unlikely ......................................................................................  4 
Highly Unlikely ...........................................................................  5 
I am receiving family care at the moment……………………….  6 
Don’t Know ........................................................................................  7 

 
 
 
ASK ALL 
There are different ways of getting assistance if one becomes dependent and needs 
regular help and long-term care in older age 
 
A.6a If you needed such assistance in your later years, please tell me in which of the 

following ways you think you would be most likely to be looked after?SHOW 
CARD B. SINGLE CODE 

 
A.6b And please can you tell me in which way you would prefer to be looked after, if it 

is different to the  
way you would be most likely to be looked after? SHOW CARD B. SINGLE 
CODE.  
INTERVIEWER: IF PREFERRED METHOD IS THE SAME AS MOST LIKELY 
METHOD YOU ARE REQUIRED TO SELECT THE CODE AGAIN UNDER 
THE PREFERRED COLUMN. 

 
 (101) (102) 

 Mos
t 

likel
y 

Preferre
d 

In your own home by a partner/spouse ..............................................................  1 1 

In your own home by child/children living in the same house ............................  2 2 

In your own home by child/children living outside your own 
house  

3 2 

In your own home by publicly funded care services ...........................................  4 4 

In your own home by a personal carer hired by yourself or by 
your relatives for you ..........................................................................................   

5 5 

In your own home with assistive technological devices and 
supports to allow you to monitor and maintain your own 
health  

6 6 

In a retirement village for older people with housing and 
support services provided ..................................................................................  

7 7 

In a long-term care institution (nursing home) ....................................................  8 8 

Don’t know ..........................................................................................................  9 9 

 
 
INTERVIEWER READ OUT ALL; 
 

(Blank 

62-100) 

(Blank 

58-60) 
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I would now like to provide you with some information on the care of older people in 
Ireland. Currently in Ireland: 
 

- 11 per cent of the Irish population, approximately 465,000 people, are aged 65 
and over.  

- The vast majority of these people are active and healthy.   
- About 20,000 older people live in long stay residential care.  
- Of those living in the community, about 31,000 older people require significant 

care from a variety of sources including: family, voluntary, private and public. 
 
In the next few sections, we would like to explore your opinions on the importance of 
different care programmes to support older people to continue living at home rather than 
have to enter residential care. In a moment, I will describe three proposed care 
programmes to you, which are in addition to existing services provided to older people 
living in the community. We would like to know how much people, like yourself, would, 
hypothetically, be willing to pay for these care programmes. There is, of course, no 
question of anyone actually having to pay for these programmes. All we want to know is 
how people value the different programmes, which is important to help set priorities in 
health care. 
 
The proposed programmes are:  

 a state provided cash payment to family carers to encourage them to maintain 
and increase support and care in the home;  

 a home-based technology programme that gives older people greater 
opportunity to monitor and maintain their own health and well-being;  

 an increase in publicly funded social care services (home helps, home support, 
respite care), for older people.  

 
We would like you to think of these programmes as if they were in competition 
with each other for funding. The maximum amount you would be willing to pay for 
a programme will be taken as a sign of how much you value that programme. If 
the amount you are willing to pay for one programme is greater than what you 
would pay for another, it will be taken to mean that you value more highly the 
programme you are willing to pay more for.  
 
There are no right or wrong answers. Your honest opinion is what matters. The amount 
you are willing to pay could be large or small, or it could be nothing. It is your view and 
your opinions that we are interested in.  
 

 
Willingness to Pay for Programmes 

Section B: Family Care Payment Programme 
 
 
I’m now going to ask you separately about how much you value each programme in 
monetary terms. We will begin with the Family Care Payment Programme. Please 
ignore the other programmes for the time being, the only thing I want you to consider 
now is the Family Care Payment Programme. 
 
INTERVIEWER: GIVE THE RESPONDENT SHOW CARD 1 AND READ THE CARD 
OUT TO THE RESPONDENT. 
 
ASK ALL 
QB.1 Would your household be willing to contribute anything in extra income tax for 

the provision of this care programme? SINGLE CODE. IF THE RESPONDENT 
DOES NOT THEMSELVES PAY TAX BUT SOMEONE IN THE HOUSEHOLD 
DOES, SELECT DON’T KNOW AND GO TO THE NEXT QUESTION 

 
 (103) 
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Yes ............................................................................................  1 GO 
TO B.3A 
No ..............................................................................................  2 GO 
TO Q.B2 
Don’t know ................................................................................  3 GO 
TO Q.B2 
No one in the household pays income tax ................................  4 GO 
TO Q.B2 
 

ASK ALL NOT WHO DID NOT SAY YES AT Q.B1 (CODES 2-4) 
QB.2 If the payment was in terms of a voluntary donation, would your household be 

willing to contribute anything for the provision of this care programme? SINGLE 
CODE 

 
 (104) 

Yes ............................................................................................  1 GO 
TO B.3A 
No ..............................................................................................  2 GO 
TO Q.B5 
Don’t know ................................................................................  3 GO 
TO Q.B5 

 
 
ASK ALL WILLING TO CONTRIBUTE IN INCOME TAX OR VOLUNTARY DONATION 
QB.3a What is the MAXIMUM your household would be willing to contribute each year 

for the provision of the family care payment programme? Please bear in mind 
that your contribution would reduce what you have left to spend on other things. 
SHOW CARD C. PROBE RESPONDENT FOR A VALUE, IF HE/SHE IS 
UNSURE ASK THEM TO PROVIDE BEST ESTIMATE. 

 
 

AMOUNT PER YEAR 

 
€1   01  €3   04        €10    07    €35   10        €100  13  €350     16 

€1.50  02  €5   05        €15    08    €50   11        €150  14   €500     17 

      €2   03       €7   06   €25    09      €70   12        €250  15     More than      

€500  18 Other________ 19 

 

QB.3b On a scale of 1-5, where 1 is not certain at all and 5 is very certain, please 
indicate how certain are you of your answer to the previous question? SINGLE 
CODE 

 
 (109) 

1 Not at all certain .....................................................................  1 
2 Uncertain ................................................................................  2 
3 Neither certain nor uncertain ..................................................  3 
4 Certain ....................................................................................  4 
5 Very certain ............................................................................  5 

 
 
QB.4i Could you please tell me which of these listed reasons describes why your 

household would be willing to contribute to implementation of this 
programme?Any others? SHOW CARD D. MULTICODE.  

 
QB.4(i) And which would you say is the most important reason? SHOW CARD D. 

SINGLE CODE 
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 (110-117) (120) 

 All  
Reason

s 

Most 
importan
t Reason 

I, or a member of my household might benefit now or 
in the future .........................................................................................................  

1 1 

Other people will benefit now and in the future ..................................................  2 2 
The programme will improve active healthy ageing for 
older people ........................................................................................................  

3 3 

Promote more equal access to care for older people .........................................  4 4 
Reassuring to know care is accessible ...............................................................  5 5 
Family based care is the most appropriate care for 
older people ........................................................................................................  

6 6 

Other (Please specify) ........................................................................................  7 7 
   

 
ASK ALL NOT WILLING/DON’T KNOW AT Q.B2: 
QB.5 Could you please tell me which one of the listed reasons best explains why you 

would not be willing to pay for/donate towards the implementation of this 
programme? SHOW CARD E. SINGLE CODE 

 
 (121-122) 

This programme is of no value to my household ......................  1 
Other programmes are more valuable ......................................  2 
Other public sector budgets should be cut to fund  
this programme .........................................................................  3 
The older person themselves should pay for care ....................  4 
The older person’s family should pay for care ..........................  5 
Health service should be more efficient ....................................  6 
Older people should be cared for in a nursing home ................  7  
I can’t afford it ............................................................................  8 
Prefer other ways of paying (private/voluntary insurance, etc) .  9 
Other (Please specify)...............................................................  10 

 
TAKE ALL CARDS BACK FROM THE RESPONDENT AND GO TO NEXT SECTION 
C (‘FALLS / COGNITIVE / SOCIAL CONNECTION TECHNOLOGY PROGRAMME)  
 
 

 
Section C: Home Based Technology Care Programme 

 
I would now like to repeat this valuation exercise with the Home Based Technology 
CareProgramme. As before, I would like you to assume for the moment that the other 
two programmes are not available. The only thing I want you to consider now is the 
Home Based Technology CareProgramme. 
 
GIVE THE RESPONDENT SHOW CARD 2 AND READ THE CARD OUT TO THE 
RESPONDENT. 
 
QC.1 Would your household be willing to contribute anything in extra income tax for 

the provision of this care programme? SINGLE CODE. IF THE RESPONDENT 
DOES NOT THEMSELVES PAY TAX BUT SOMEONE IN THE HOUSEHOLD 
DOES, SELECT DON’T KNOW AND GO TO THE NEXT QUESTION 

 
 (151) 

Yes ............................................................................................  1 GO 
TO C.3A 
No ..............................................................................................  2 GO 
TO C.2 

(Other 

123-124) 

(Blank 

125-150) 

(Other 

118-119) 
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Don’t know ................................................................................  3 GO 
TO C.2 
No one in the household pays income tax ................................  4 GO 
TO C.2 

 
ASK ALL NOT WHO DID NOT SAY YES AT Q.C1 (CODES 2-4) 
QC.2 If the payment was in terms of a voluntary donation, would your household be 

willing to contribute anything for the provision of this care programme? SINGLE 
CODE 

 
 (152) 

Yes ............................................................................................  1 GO 
TO C.3A 
No ..............................................................................................  2 GO 
TO C.5 
Don’t know ................................................................................  3 GO 
TO C.5 

 
RESPONDENTS WHO ANSWERED ‘NO’ OR ‘DON’T KNOW’ IN C.2 GO TO C.5 
 
ASK ALL WILLING TO CONTRIBUTE IN INCOME TAX OR VOLUNTARY DONATION 
C.3a What is the MAXIMUM your household would be willing to contribute each year 

for the provision of the Home Based Technology Care Programme? Please bear 
in mind that your contribution would reduce what you have left to spend on other 
things. SHOW CARD C. PROBE RESPONDENT FOR A VALUE, IF HE/SHE IS 
UNSURE ASK THEM TO PROVIDE BEST ESTIMATE. 

 
AMOUNT PER YEAR 

 
€1   01  €3   04        €10    07    €35   10        €100  13  €350     16 

€1.50  02  €5   05        €15    08    €50   11        €150  14   €500     17 

      €2   03       €7   06   €25    09      €70   12        €250  15     More than      

€500  18 Other________ 19 

 
 
QC.3b On a scale of 1-5, Where 1 is not certain at all and 5 is very certain, please 

indicate how certain are you of your answer to the above question? SINGLE 
CODE 

 
 (157) 

1 Not at all certain .....................................................................  1 
2 Uncertain ................................................................................  2 
3 Neither certain nor uncertain ..................................................  3 
4 Certain ....................................................................................  4 
5 Very certain ............................................................................  5 

 
 
QC.4i Could you please tell me which of these listed reasons describes why your 

household would be  
willing to contribute to implementation of this programme?Any others? 
SHOWCARD F.  
MULTICODE. 

 
QC.4ii And which would you say is the most important reason? SHOWCARD F. 

SINGLE CODE 
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   (167) 

 
Importa

nt 
Reason 

 Most 
importa

nt 
Reason 

I, or a member of my household might benefit 
now or in the future .............................................................................................  

1 (158
) 

1 

Other people will benefit now and in the future ..................................................  2 (159
) 

2 

The programme will improve active healthy 
ageing for older people .......................................................................................  

3 (160
) 

3 

Promote more equal access to care for older 
people  

4 (161
) 

4 

Reassuring to know care is accessible ...............................................................  5 (162
) 

5 

Home based technologies give more autonomy 
and responsibility to the older person for their 
own care .............................................................................................................  

6 (163
) 

6 

Home based technologies allow the exchange of 
important health information to improve health of 
older people 

   

Other (Please specify) ........................................................................................  7 (164
) 

7 

 
 
 
ASK ALL NOT WILLING/DON’T KNOW AT Q.C2: 
QC.5 Could you please tell me which one of the listed reasons best explains why you 

would not be willing to pay for/donate towards the implementation of this 
programme? SHOW CARD G. SINGLE CODE. 

 
 (168-169) 

This programme is of no value to my household ......................  1 
Other programmes are more valuable ......................................  2 
Other public sector budgets should be cut to fund  
this programme .........................................................................  3 
The older person themselves should pay for care ....................  4 
The older person’s family should pay for care ..........................  5 
Health service should be more efficient ....................................  6 
Older people should be cared for in a nursing home ................  7  
I can’t afford it ............................................................................  8 
Home based technologies, through the exchange of health 
information, may raise privacy issues for older people ……… .  9 
Prefer other ways of paying (private/voluntary insurance, etc) .  10 
Other (Please specify)...............................................................  11 

 
 
INTERVIEWER: TAKE ALL CARDS BACK FROM THE RESPONDENT AND GO TO 
THE NEXT SECTION D (‘HOME CARE PACKAGE PROGRAMME’)  
 
 

 
Section D: Home Care Package Programme 

 
I would now like to repeat this valuation exercise with the Home Care Package 
Programme. As before, I would like you to assume for the moment that the other two 
programmes are not available. The only thing I want you to consider now is the Home 
Care Package Programme. 
 
GIVE THE RESPONDENT CARD 3 AND READ THE CARD OUT TO THE 
RESPONDENT. 
 

(Other 

170-171) 

(Blank 

165-166) 
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QD.1 Would your household be willing to contribute anything in extra income tax for 
the provision of this care programme? SINGLE CODE.IF THE RESPONDENT 
DOES NOT THEMSELVES PAY TAX BUT SOMEONE IN THE HOUSEHOLD 
DOES, SELECT DON’T KNOW AND GO TO THE NEXT QUESTION 

 
 (201) 

Yes ............................................................................................  1 GO 
TO D.3A 
No ..............................................................................................  2 GO 
TO D.2 
Don’t know ................................................................................  3 GO 
TO D.2 
No one in the household pays income tax ................................  4 GO 
TO D.2 

 
ASK ALL NOT WHO DID NOT SAY YES AT Q.D1 (CODES 2-4) 
QD.2 If the payment was in terms of a voluntary donation, would your household be 

willing to contribute anything for the provision of this care programme? SINGLE 
CODE 

 
 (202) 

Yes ............................................................................................  1 GO 
TO D.3A 
No ..............................................................................................  2 GO 
TO D.5 
Don’t know ................................................................................  3 GO 
TO D.5 

 
 
RESPONDENTS WHO ANSWERED ‘NO’ OR ‘DON’T KNOW’ IN D.2 GO TO D.5 
 
ASK ALL WILLING TO CONTRIBUTE IN INCOME TAX OR VOLUNTARY DONATION 
QD.3a What is the MAXIMUM your household would be willing to contribute each year 

for the provision of the Home Care Package Programme? Please bear in mind 
that your contribution would reduce what you have left to spend on other things. 
SHOW CARD C. PROBE RESPONDENT FOR A VALUE, IF HE/SHE IS 
UNSURE ASK THEM TO PROVIDE BEST ESTIMATE 

 
 

AMOUNT PER YEAR 

 
€1   01  €3   04        €10    07    €35   10        €100  13  €350     16 

€1.50  02  €5   05        €15    08    €50   11        €150  14   €500     17 

      €2  03  €7   06 €25    09      €70   12        €250  15     More than €500  

18Other________ 19 

 

 
QD.3b On a scale of 1-5, Where 1 is not certain at all and 5 is very certain, please 

indicate how certain are you of your answer to the above question? SINGLE 
CODE 

 
  (207) 

1 Not at all certain .....................................................................  1 
2 Uncertain ................................................................................  2 
3 Neither certain nor uncertain ..................................................  3 
4 Certain ....................................................................................  4 
5 Very certain ............................................................................  5 
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QD.4i Could you please tell me which of these listed reasons describes why your 

household would be willing to contribute to implementation of this 
programme?Any others? SHOWCARD H.  
MULTICODE. 

 
 
QD.4ii And which would you say is the most important reason? SHOWCARD H. 

SINGLECODE 
 

   (217) 

 
All  

Reasons 

 Most 
important 
Reason 

I, or a member of my household might benefit now or in the 
future  ..................................................................................................................  

1 (208) 1 

Other people will benefit now and in the future ..................................................  2 (209) 2 
The programme will improve active healthy ageing for older 
people  

3 (210) 3 

Promote more equal access to care for older people .........................................  4 (211) 4 
Reassuring to know care is accessible ...............................................................  5 (212) 5 
Publicly funded care is the most appropriate care for older 
people  

6 (213) 6 

Other (Please specify) ........................................................................................  7 (214) 7 
 
 
 
ASK ALL NOT WILLING/DON’T KNOW AT Q.C2: 
QD.5 Could you please tell me which one of the listed reasons best explains why you 
would not be willing to   pay for/donate towards the implementation of this programme? 
SHOW CARD I. SINGLE CODE 
 
 (218-219) 

This programme is of no value to my household ......................  01 
Other programmes are more valuable ......................................  02 
Other public sector budgets should be cut to fund  
this programme .........................................................................  03 
The older person themselves should pay for care ....................  04 
The older person’s family should pay for care ..........................  05 
Health service should be more efficient ....................................  06 
Older people should be cared for in a nursing home ................  07  
I can’t afford it ............................................................................  08 
Prefer other ways of paying (private/voluntary insurance, etc) .  09 
Other (Please specify)...............................................................  10 

 
TAKE ALL CARDS BACK FROM THE RESPONDENT AND GO TO THE NEXT 
SECTION E ‘RANKING OF THE PROGRAMMES’ 
 
 

Section E: Ranking of the Programmes 
 
I’m now going to talk to you about how important you think each of these three 
programmes are by asking you to rank the programmes. To begin with, I would like you 
to first consider just the Family Care Payment Programme and the Home Based 
Technology Programme. 
 
Here is the information on the Family Care Payment Programme 
INTERVIEWER: GIVE THE RESPONDENT THE SHOW CARD 1 (FAMILY CARE 
PAYMENT PROGRAMME) AND READ THE CARD OUT TO THE RESPONDENT.  

(Other 
215-216) 

(Other 

220-221) 
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Here is the information on the Home Based Technology Programme 
INT: GIVE THE RESPONDENT THE SHOW CARD 2 (HOME BASED TECHNOLOGY 
PROGRAMME) AND READ THE CARD OUT TO THE RESPONDENT.  
 
Take your time to read over all the information. 
 
 
ASK ALL: 
QE.1 When you have decided which you think is the more important programme 

please tell me. You can rank the programmes first and second (1,2) or you can 
rank them equally if you wish. RANK THE PROGRAMMES 1 OR 2 AS 
APPROPRIATE OR JOINT ‘1’ IF BOTH ARE RANKED EQUALLY BY THE 
RESPONDENT 

 
 Rank 

Family Care Payment Programme ............................................   (222) 
Home Based Technology Programme ......................................   (223)  

 
 
 
ASK ALL:  
Now here is some information on the Home Care Package Programme. 
 
GIVE THE RESPONDENT THE SHOW CARD 3 (HOME CARE PACKAGE 
PROGRAMME) AND READ THE CARD OUT TO THE RESPONDENT.  
 
Again, take your time to digest all of the information. 
 
QE.2 I would like you to compare this programme with the other two in terms of their 

importance. When  
you have decided on your ranking for the three programmes please tell me. You 
can rank the three programmes, first, second, and third (‘1’, ‘2’, ‘3’) or you can 
rank some or all of them equally if you wish. 
INTERVIEWER: RANK THE PROGRAMMES ‘1’, ‘2’, OR ‘3’ AS 
APPROPRIATE. IF THE RESPONDENT FEELS THAT 2 OF THE 
PROGRAMMES ARE EQUALLY IMPORTANT IN THE FIRST PLACE, 
ASSIGN A RANK OF ‘1’ TO EACH OF THOSE AND ‘3’ TO THE REMAINING 
PROGRAMME. IF THE RESPONDENT FEELS THAT 2 OF THE 
PROGRAMMES ARE EQUALLY IMPORTANT IN THE SECOND PLACE, 
ASSIGN A RANK OF ‘2’ TO 2 OF THE PROGRAMMES AND ‘1’ TO THE 
REMAINING PROGRAMME. IF ALL 3 PROGRAMMES ARE FELT TO BE 
EQUALLY IMPORTANT, RANK EACH AS ‘1’ 

 
 Rank 

Family Care Payment Programme ............................................   (224)  
Home Based Technology Programme ......................................   (225)  
Home Care Package Programme .............................................   (226)  

 
 
 
ASK ALL: 
QE.3 On a scale of 1-5, Where 1 is not certain at all and 5 is very certain, please 

indicate how certain are you of your answer to ranking the three programmes? 
SINGLE CODE 

 
 (227) 

1 Not at all certain .....................................................................  1 
2 ................................................................................................  2 
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3 ................................................................................................  3 
4 ................................................................................................  4 
5 Very certain ............................................................................  5 

  
 
 

Section G: Difficulties with Questions 
 
QG.1 Did you find it difficult to answer the questions on how much you would be 

willing to pay for the implementation of each of the three health programmes? 
 
 (230) 

Yes  ...........................................................................................  1  
No ..............................................................................................  2 

 
IF YES ASK 
QG.2 Why did you find it difficult? PLEASE RECORD ANSWER IN THE BOX 
BELOW 
 
 
 
 
 
 
 

 
Section I: Characteristics of Respondent 

 
I would now like to ask you a few questions about yourself and your household. 
 
ASK ALL 
QI.1  Record gender. SINGLE CODE 

 (241) 
Male  ................................................................................................................ 1  
Female  ................................................................................................................ 2 
 
 

QI.2 Including yourself, how many people in your household are:READ OUT.SINGLE 
CODE. RECORD NUMBER FOR EACH AGE GROUP. 

 
 
 
 
 
 
 
QI.3 Which of the following best describes your marital status? READ OUT. SINGLE 
CODE 
 
 (250) 

Married ......................................................................................  1 
Living with partner .....................................................................  2 
Widowed ...................................................................................  3 
Divorced/Separated ..................................................................  4 
Never married / single ...............................................................  5 

 
 
QI.4i Please can you tell me your date of birth? INTERVIEWER RECORD DAY 
MONTH AND YEAR. 
 

  Day    Month     Year 

Under 16 years old  (242-243) 

16 to 64 years old  (244-245) 

65 years or more  (246-247) 

Total in household  (248-249) 

(231-240) 



302 

 

 
 (251-252) (253-254) (255-258 
 
  

[Int: If respondent refuses to give their age, please ask them QI.4i. If not, move to 
QI.5] 
 
QI.4ii Can I ask which of the following age groups you fall into? SINGLE CODE. 
 
 (259-260) 

15-29 years ...............................................................................  01 
20-24 years ...............................................................................  02 
25-29 years ...............................................................................  03 
30-34 years ...............................................................................  04 
35-39 years ...............................................................................  05 
40-44 years ...............................................................................  06 
45-49 years ...............................................................................  07 
50-54 years ...............................................................................  08 
55-59 years ...............................................................................  09 
60-64 years ...............................................................................  10 
65-69 years ...............................................................................  11 
70-74 years ...............................................................................  12 
75-79 years ...............................................................................  13 
80+ years ..................................................................................  14 
Refused .....................................................................................  15 

 
QI.5 What is the highest level of education that you attained?SHOW CARD J. 
SINGLE CODE 
 
 (301-302) 

None ..........................................................................................  01 
Primary………………………………………………………………     02 
Some Second Level ..................................................................  03 
Junior/ Intermediate Cert or equivalent .....................................  04 
Leaving Cert or equivalent ........................................................  05 
Third level incomplete ...............................................................  06 
Certificate or diploma ................................................................  07 
University primary degree or equivalent ...................................  08 
University post-graduate degree (M.A., Ph.D., etc) ..................  09 

 
 
QI.6 How would you assess your technical proficiency with respect to information 

communication technologies, such as personal computers, laptops, internet etc? 
Please use the following 1-5 scale, where ‘1’ means Little Knowledge and ‘5’ 
means Great Knowledge. Please select the rating which you feel best describes 
your technical proficiency. SINGLE CODE. 

 
 (303) 

1 Little knowledge .....................................................................  1 
2 ................................................................................................  2 
3 ................................................................................................  3 
4 ................................................................................................  4 
5 Great knowledge ....................................................................  5 
Don’t know ................................................................................  6 

 
 
QI.7 What is your employment status? READ OUT. SINGLE CODE 
 
 (304) 

Farmer .......................................................................................  1 
Self-employed (Non-Farmer)……………………………………..  2 
Paid Employee ..........................................................................  3 

(Blank 

261-300) 
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Retired/Pensioner .....................................................................  4 
Home Duties .............................................................................  5 
Unemployed ..............................................................................  6 
Student ......................................................................................  7 
Ill/Disabled .................................................................................  8 
Other (Please specify)______________________ ..................  9 

     
ASK ALL 
QI.8a Are you the main income earner in this household? SINGLE CODE. 
 (320) 

Yes ............................................................................................  1 GO 
TO l.8d 
No ..............................................................................................  2GO 
TO I.8b 
 
 

 
 
ASK ALL WHO ARE NOT MAIN INCOME EARNER 
QI.8b What is (was) the occupation of the main earner in the household?  READ OUT. 
SINGLE CODE 
 
 (304) 

Farmer .......................................................................................  1 
Self-employed (Non-Farmer)……………………………………..  2 
Paid Employee ..........................................................................  3 
Retired/Pensioner .....................................................................  4 
Home Duties .............................................................................  5 
Unemployed ..............................................................................  6 
Student ......................................................................................  7 
Ill/Disabled .................................................................................  8 
Other (Please specify)______________________ ..................  9 

 
 
QI.8d: INTERVIEWER CODE SOCIAL CLASS BASED ON OCCUPATION OF MAIN 

INCOME EARNER AT QI.8b 
 (334) 

AB..............................................................................................  1 
C1 ..............................................................................................  2 
C2 ..............................................................................................  3 
DE .............................................................................................  4 
F1F2 ..........................................................................................  5 

 
 
 
 
ASK ALL 
QI.9 Could I ask you about the approximate level of net household income. This 

means the total income, after tax, PRSI and other statutory deductions, of all 
members of the household. It includes all types of income: income from 
employment, social welfare payments, rents, interest, pensions, etc. We would 
just like to know which of twelve broad groups the total income of your 
household falls into. The groups are shown on this card. Perhaps you would like 
to look at it and tell me into which of the 12 groups your household falls. You 
can select your income based on either the weekly, monthly or yearly amounts 
shown on the card. I would like to assure you once again that all 
information you give me is entirely confidential. 

 
SHOW THE RESPONDENT CARD K. PLEASE ASSURE RESPONDENT 
THAT ALL INFORMATION IN ENTIRELY CONFIDENTIAL. 

 

(Other  

305-306) 

(Other 

332-333) 

(Blank 

335-350) 

(Other  

305-306) 
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 (351-352) 

 
ASK ALL WHOSE NET INCOME IS LESS THAN €270 PER WEEK (CODES 1 & 2 AT 
Q1.9) 
QI.10 Could you tell me whether or not your net income is approximately in the range 

of: READ OUT.SINGLE CODE 
 
 (353) 

Less than €100 per week  .........................................................  1 
€100 - €149 per week  ..............................................................  2 
€150 - €199 per week  ..............................................................  3 
€200 - €270 per week  ..............................................................  4 
Don’t know (DNRO) ..................................................................  5 
Refused (DNRO) .......................................................................  6 

 
ASK ALL 
QI.11 On a scale of 1-5 where 1 is excellent and 5 is poor, taking your age into 

account, how would you rate your health? SINGLE CODE 
 
  (354) 

1 Poor ........................................................................................  1 
2 Fair .........................................................................................  2 
3 Good  .....................................................................................  3 
4 Very good  ..............................................................................  4 
5 Excellent .................................................................................  5 
Don’t know ................................................................................  6 

 
 
QI.12 Are you covered by a medical card, either in your name or through someone 

else’s card? SINGLE CODE 
 
 (356) 

Yes, I am a holder of a medical card ........................................  1 
Yes, I am covered on someone else’s Medical Card ................  2 
No, I am not covered by a Medical Card...................................  3 

 
QI.13 Are you medically insured (for example through VHI or another health insurance 
company) either in your own name or through another family member?SINGLE CODE 
  
 (357) 

Net Household Income 

Per Week Per Month Per Year Category 

Under €180 Under €720 Under €8640 01 

€180 to under €270 €720 to under €1,080 €8,640 to under €12,960 02 

€270 to under €380 €1080 to under €1,520 €12,960 to under €18,240 03 

€380 to under €480 €1520 to under €1,920 €18,240 to under €23,040 04 

€480 to under €600 €1,920 to under €2,400 €23,040 to under €28,800 05 

€600 to under €750 €2,400 to under €3,000 €28,800 to under €36,000 06 

€750 to under €890 €3,000 to under €3,560 €36,000 to under €42,720 07 

€890 to under €1,080 €3,560 to under €4,320 €42,720 to under €51,840 08 

€1,080 to under €1,350 €4,320 to under €5,400 €51,840 to under €64,800 09 

€1,350 to under €2,360 €5,400 to under €9,440 €64,800 to under €114,000        10 

€2,360 to under €2,885 €9,440 to under €11,540 €114,000 to under €150,000        11 

€2,885 or more €11,540 or more €150,000 or more 12 

Refused Refused Refused 13 

Don’t Know Don’t Know Don’t Know 14 
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Yes, in own name ......................................................................  1 
Yes, through family cover .........................................................  2 
Not medically insured ................................................................  3 

 
QI.14 I would now like you to think about your own experiences of health care services 

in Ireland and those of people close to you. Please tell me if those experiences 
of each of the following were very good, good, neither good nor bad, bad or very 
bad? READ OUT EACH STATEMENT. SELECT ONE ANSWER FOR EACH 
STATEMENT. 

 

  Very 
Good 

Good Neither 
Good 
nor 
Bad 

Bad Very Bad No 
Experience 

 

 Hospitals..........................................................................................................................   1 2 3 4 5 6 (358) 

 Family doctors or GPs .....................................................................................................   1 2 3 4 5 6 (359) 

 Home help .......................................................................................................................   1 2 3 4 5 6 (360) 

 Public health nurses ........................................................................................................   1 2 3 4 5 6 (361) 

 Respite services ..............................................................................................................   1 2 3 4 5 6 (362) 

 Public long-stay  facilities  or private 
nursing homes for older people .......................................................................................   

1 2 3 4 5 
6 

(363) 

 
 
QI.15ai If more publicly funded resources were available for long-term care of older 

people, in your opinion, which three of the areas on this card should be 
expanded? SHOW CARD L. RECORD THREE ANSWERS. 

 
QI.15aii Of the three areas you have selected, please rank them, in your order of 

preference as your most preferred to be expanded, your second most preferred 
to be expanded and your third most preferred to be expanded. RECORD 
RANKING FOR EACH OF THE 3 AREAS SELECTED. 

 
 

  3 Areas to 
expand 

Most 
preferred 

2nd 
preferred 

3rd 
preferred 

Public Health Nurses ..........................................................................................  1 1 1 1 

Day care centres ................................................................................................  2 2 2 2 

Home help services ............................................................................................  3 3 3 3 

Private nursing homes ........................................................................................  4 4 4 4 

Social housing for older people ..........................................................................  5 5 5 5 

Private home  care services ...............................................................................  6 6 6 6 

Public long-stay facilities ....................................................................................  7 7 7 7 

Home based technology devices to prevent 
falls  

8 8 8 8 

Home based technology devices for early 
detection of cognitive decline .............................................................................  

9 9 9 9 

Home based technology devices to improve 
social connection among older people and 
their family and friends .......................................................................................   

10 10 10 10 

Medical cards for older people ...........................................................................  11 11 11 11 

Respite  care facilities ........................................................................................  12 12 12 12 

Family carer benefits 13 13 13 13 

 
 
ASK ALL 
QI.17 Are you directly involved in any advocacy groups or lobby groups for older 

people, such as Age Action or  Senior Citizens Parliament etc? SINGLE CODE 
 
 (376) 

Yes ............................................................................................  1 
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No ..............................................................................................  2 
 
 
QI.18 Are you involved in any voluntary organisations for older people, such as an 

Active Retirement Group? SINGLE CODE 
 
 (377) 

Yes ............................................................................................  1 
No ..............................................................................................  2 

 
 
And finally… 
 
QI.19 Which of the following best describes your opinion of this questionnaire? SHOW 

CARD M.SINGLE CODE 
 

Interesting .................................................................................  1 (378) 
Too long ....................................................................................  2 (379) 
Difficult to understand ...............................................................  3 (380) 
Educational ...............................................................................  4 (381) 
Unrealistic .................................................................................  5 (382) 
Other (please specify) _________________ ............................  6 (383) 

 
 
QI.20 Do you think surveys of this type should be used in the health service to help set 

priorities? SINGLE CODE 
 
 (386) 

Yes ............................................................................................  1 
No ..............................................................................................  2 
Don’t know ................................................................................  3 

 
 

 (387-395) 

INTERVIEW END TIME:                       (24 hour clock)  
 
 

 
 

Thank you very much for your participation. 
 
 
 

Section H: TO BE COMPLETED BY INTERVIEWER 
 
Q.J In your judgement how well did the respondent understand what he or she was 

being asked to do in the questions? SINGLE CODE 
 

 (391) 

Understood completely .......................................................................................  1 
Understood a great deal .....................................................................................  2 
Understood somewhat ........................................................................................  3 
Did not understand very much 4 
Did not understand at all .....................................................................................  5 

 
 
 
 
RESPONDENT NAME          
   
 

(Other 

384-385) 
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ADDRESS          
    
  
 
TELEPHONE NO.: Landline No. ___________________ Mobile No. 
_________________________  
  
I certify that I have interviewed the above named respondent in accordance with survey 
instructions. 
 
SIGNED        DATE    
   
 
 
This survey is part of a study conducted by the National University of Ireland, Galway. 
There may be further follow up telephone / in person research conducted by a 
representative from the National University of Ireland, Galway on the care of older 
people in Ireland and exploring your opinions further on this matter. Would you be willing 
to be contacted to take part in this research at some stage in the future? Yes ___ No___ 



308 

 

Appendix F: Contingent Valuation Scenarios 

 
 

Card 1: Family Care Programme 

 

At Present: 

 

Approximately 100,000 people provide varying hours of mainly family care for 

older people, the vast majority of whom receive no payment for providing this 

care  

 

Proposal: 

 

o Provide a weekly cash payment paid to family carer of an older person 

living in the community. 

o The payment programme would be targeted at carers of medium to high 

dependent elderly people living at home. 

o Will increase the likelihood of ongoing family care provision. 

o Will reduce the number of older people entering long-stay care by 

approximately 250 over the next year and for the foreseeable future.  

 

 

 

 

Card 3: Home Care Packages Programme 

 

At Present: 

 

Currently the Health Service Executive provides approximately 4,500 home care 

packages to about 10,000 dependent older people living at home.  

 

Proposal: 

 

o Provide additional home care packages thereby increasing 

availability of support for older people in the form of additional 

home help, home support and respite care.   

o The additional packages would be targeted at medium to high 

dependent elderly people living at home 

o Will reduce the likelihood of needing significant family care 

provision. 

o Will reduce the number of older people entering long-stay care by 

approximately 250 over the next year and for the foreseeable 

future. 
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Card 2: Home Based Technology Care Programme 

 

At present: 

 

Approximately 1 in 3 older people living in the community fall each year, some 

significantly which may lead to admission to long-stay care in either a public or 

private facility 

 

Proposal:  

 

o New sensor technology for use in the home of the older person. 

o Sensor is worn by the older person within the home. 

o Sensor monitors movement, provides early warnings on likelihood of 

person falling, thereby preventing more serious falls. 

o The sensor programme would be targeted at medium to high dependent 

elderly people living at home. 

o Will reduce the amount of family care provision needed. 

o Will reduce the number of older people entering long-stay care by 

approximately 250 over the next year and for the foreseeable future.  

 

 

 

 

Card 2: Home Based Technology Care Programme 

 

At present: 

 

Approximately 1 in 6 older people have some level of cognitive/mental 

impairment, including Alzheimer’s disease, which may lead to admission to 

long-stay care in either a public or private facility. 

 

Proposal: 

 

o New monitoring technology for use in the home of the older person. 

o Older person interacts with the monitoring technology within the home.  

o The technology provides ongoing information on cognitive/mental 

performance, thereby improving early detection and intervention of 

cognitive/mental impairments.   

o The technology would be targeted at medium to high dependent elderly 

people living at home. 

o Will reduce the amount of family care provision needed. 

o Will reduce the number of older people entering long-stay care by 

approximately 250 over the next year and for the foreseeable future.  
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Card 2: Home Based Technology Care Programme 

 

At present: 

Approximately 1 in 10 older people have minimal social contacts and a limited 

social network, which may lead to admission to long-stay care in either a public 

or private facility. 

 

Proposal: 

 

o New communications technology for use in the home of the older person. 

o Older person interacts with the communications technology within the 

home. 

o Technology will assist with social connection among older people 

thereby directly reducing loneliness and isolation. 

o The technology would be targeted at medium to high dependent elderly 

people living at home 

o Will reduce the amount of family care provision needed. 

o Will reduce the number of older people entering long-stay care by 

approximately 250 over the next year and for the foreseeable future.  
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Appendix G: Distribution of WTP per Programme 
 

 
Table: Distribution of WTP per Programme (N) 

 

Bid Family Cognitive Falls Soc. Con State 

0 551 222 220 215 559 

1 -3 8 1 2 1 5 

5 14 4 3 3 10 

7 2 1 1 4 4 

10 20 9 16 4 25 

15 9 5 5 1 17 

25 34 15 11 6 27 

35 17 12 8 1 18 

50 68 28 28 21 76 

70 29 11 7 9 31 

100 157 41 38 33 135 

150 60 18 20 22 70 

250 102 21 18 41 103 

350 31 4 4 9 29 

500* 80 11 18 20 71 

>500 32 1 8 16 34 

Other 29 6 5 13 27 

 

*Fat right tail: evidence of truncation but little at the more than 500
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Appendix H: Multinomial Logit Model of ‘Don’t Know’ Responses 

 Option 'No' Option 'Don't Know'      

 Family Technology State Family Technology State Hausman test for Family  

Health insurance -0.348** -0.451*** -0.329**  0.237 -0.138 0.215 Omitted chi2 df P>chi2 evidence 

 [0.153] [0.147] [0.150]    [0.191] [0.183] [0.196]         

Experience of care -0.0894 -0.168 -0.0375 0.191 -0.12 -0.124 0 0.33 14 1 for Ho     

 [0.171] [0.162] [0.166]    [0.208] [0.203] [0.223]    1 -2.437 14 1 for Ho     

Likely need care -0.596*** -0.437*** -0.639*** -0.459** -0.0551 -0.385**  2 277.739 14 0 against Ho 

 [0.146] [0.140] [0.143]    [0.182] [0.176] [0.187]         

Technical prof -0.383** -0.560*** -0.493*** -0.118 -0.369* -0.33 Hausman test for Technology  

 [0.174] [0.169] [0.171]    [0.226] [0.217] [0.231]    Omitted chi2 df P>chi2 evidence 

age30less -0.187 -0.00404 0.118 0.419 0.563* 0.968***      

 [0.267] [0.252] [0.263]    [0.322] [0.312] [0.346]    0 -3.022 14 1 for Ho     

age3040 -0.0508 0.0787 0.221 -0.00948 0.212 0.426 1 -0.949 14 1 for Ho     

 [0.253] [0.236] [0.249]    [0.323] [0.304] [0.343]    2 139.379 14 0 against Ho 

age5065 -0.125 0.0262 0.0379 -0.297 -0.0758 -0.236      

 [0.256] [0.241] [0.252]    [0.342] [0.322] [0.375]    Hausman test for State  

age65over 0.178 0.356 0.33 0.0924 0.304 0.481 Omitted chi2 df P>chi2 evidence 

 [0.244] [0.234] [0.243]    [0.319] [0.305] [0.335]         

Log income -0.760*** -0.388*** -0.635*** -0.729*** -0.373** -0.842*** 0 -3.071 14 1 for Ho     

 [0.152] [0.143] [0.148]    [0.183] [0.176] [0.189]    1 -0.595 14 1 for Ho     

Urban -0.0605 -0.268* -0.0201 -0.0322 -0.0109 0.272 2 265.096 14 0 against Ho 

 [0.144] [0.137] [0.141]    [0.180] [0.174] [0.189]         

Female -0.322** 0.118 -0.202 0.188 0.329* 0.296*        

 [0.141] [0.135] [0.138]    [0.177] [0.169] [0.182]         

Married 0.0385 0.211 0.114 -0.0991 0.171 0.420*        

 [0.170] [0.163] [0.167]    [0.216] [0.207] [0.225]         

Unrealistic 1.319*** 1.333*** 1.185*** 0.793** 1.183*** 0.731**       

 [0.253] [0.273] [0.250]    [0.328] [0.319] [0.336]         



313 

 

 

Appendix I: Heckman Selection Results 

 

Table: Heckman Selection Results for Sample 1 

 
 Family Tech State 
Health insurance 0.153 -0.0113 0.491*** 0.297 0.139 0.0228 

 [0.187] [0.172] [0.169] [0.527] [0.182]    [0.163]    

Experience of care -0.0167 0.0932 0.304 0.295 0.194 0.149 

 [0.216] [0.185] [0.203] [0.377] [0.212]    [0.174]    

Likely need care 0.866*** 0.436 0.399** 0.168 0.783*** 0.0825 

 [0.193] [0.273] [0.168] [0.436] [0.182]    [0.292]    

Technical prof 0.294 -0.305 0.351* 0.136 0.332 -0.178 

 [0.219] [0.208] [0.206] [0.457] [0.215]    [0.210]    

age30less -0.463 -0.743*** -0.0677 -0.759** -0.532 -0.578**  

 [0.333] [0.270] [0.288] [0.340] [0.340]    [0.261]    

age3040 0.199 -0.381 -0.198 -0.51 -0.437 -0.584**  

 [0.354] [0.244] [0.270] [0.359] [0.331]    [0.235]    

age5065 -0.168 -0.273 -0.16 -0.231 -0.302 -0.176 

 [0.335] [0.259] [0.292] [0.364] [0.336]    [0.243]    

age65over -0.645** -0.930*** -0.690** -0.924 -0.891*** -0.656*   

 [0.321] [0.319] [0.278] [0.773] [0.312]    [0.364]    

Log income 1.044*** 1.080*** 0.454*** 0.857* 0.872*** 0.890*** 

 [0.189] [0.308] [0.168] [0.471] [0.183]    [0.313]    

Urban -0.2 -0.519*** -0.105 -0.429* -0.178 -0.393**  

 [0.179] [0.165] [0.162] [0.234] [0.171]    [0.156]    

Female 0.271 0.0265 0.0364 -0.096 0.227 -0.0526 

 [0.179] [0.157] [0.159] [0.199] [0.170]    [0.150]    

Married -0.236 -0.273 -0.167 -0.583** -0.292 -0.402**  

 [0.228] [0.186] [0.195] [0.289] [0.218]    [0.182]    

Unrealistic -1.207*** -0.147 -0.737** -0.447 -0.965*** 0.0749 

 [0.319] [0.527] [0.301] [0.907] [0.312]    [0.49]    

lambda 0.2892  1.486  0.622  

 [0.2945]  [1.830]  [0.749]     
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Table: Heckman Selection Results for Sample 2 

 Family Tech State 

Health insurance 0.174 0.420*** 0.28 0.648** 0.341*   0.426*   

 [0.198] [0.162] [0.184] [0.259] [0.191]    [0.222]    

Experience of care 0.00122 -0.0961 0.0252 0.237 0.0908 0.0313 

 [0.206] [0.147] [0.200] [0.175] [0.206]    [0.153]    

Likely need care 0.366* 0.0149 0.167 -0.0852 0.259 -0.00795 

 [0.188] [0.195] [0.177] [0.186] [0.184]    [0.180]    

Technical prof 0.529** 0.292 0.459** 0.039 0.350*   0.182 

 [0.210] [0.306] [0.206] [0.434] [0.207]    [0.262]    

age30less 0.373 -0.367 0.00756 -0.364 0.188 -0.322 

 [0.333] [0.282] [0.310] [0.272] [0.332]    [0.257]    

age3040 0.45 -0.187 -0.0897 0.129 0.154 -0.133 

 [0.322] [0.282] [0.293] [0.265] [0.309]    [0.234]    

age5065 0.577* 0.0879 0.323 0.106 0.275 -0.0198 

 [0.294] [0.327] [0.279] [0.337] [0.284]    [0.259]    

age65over 0.207 0.133 0.00775 0.183 0.136 0.0576 

 [0.288] [0.242] [0.275] [0.259] [0.287]    [0.232]    

Log income 0.745*** 0.354 0.761*** 0.311 0.763*** 0.409 

 [0.191] [0.325] [0.178] [0.555] [0.189]    [0.375]    

Urban -0.0281 0.0297 0.125 -0.114 0.0592 -0.0545 

 [0.185] [0.137] [0.174] [0.171] [0.181]    [0.139]    

Female -0.055 -0.181 -0.14 -0.232 -0.138 -0.118 

 [0.179] [0.131] [0.167] [0.176] [0.176]    [0.144]    

Married -0.131 -0.0295 -0.351* -0.232 -0.333 -0.0707 

 [0.220] [0.161] [0.202] [0.299] [0.221]    [0.206]    

Unrealistic -1.069*** -0.67 -1.584*** -0.271 -1.082*** -0.239 

 [0.327] [0.540] [0.393] [1.486] [0.309]    [0.605]    

lambda -0.195  -0.256  -0.202  

 [1.030]  [1.428]  [1.146]     
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Table: Heckman Selection Results for Sample 3 

 
 Family Tech State 

Health insurance 0.478*** 0.413 0.387** 0.438 0.274*   0.178 

 [0.179] [0.287] [0.167] [0.493] [0.169]    [0.291]    

Experience of care 0.0448 0.444** -0.00307 0.313 -0.0499 0.385*   

 [0.203] [0.190] [0.185] [0.253] [0.194]    [0.215]    

Likely need care 0.590*** 0.131 0.459*** 0.59 0.592*** -0.205 

 [0.174] [0.318] [0.163] [0.561] [0.168]    [0.496]    

Technical prof 0.0863 -0.601*** 0.102 -0.645** 0.360*   -0.744**  

 [0.204] [0.216] [0.191] [0.303] [0.197]    [0.376]    

age30less 0.133 -0.465 -0.365 -0.787 -0.112 -0.544 

 [0.301] [0.309] [0.288] [0.565] [0.286]    [0.346]    

age3040 0.412 -0.336 0.114 -0.28 0.0849 -0.636**  

 [0.304] [0.326] [0.284] [0.390] [0.278]    [0.316]    

age5065 0.13 -0.514* -0.15 -0.708* 0.139 -0.746**  

 [0.304] [0.302] [0.286] [0.423] [0.292]    [0.348]    

age65over 0.224 -0.771** -0.211 -0.659 0.184 -0.976*** 

 [0.300] [0.314] [0.280] [0.456] [0.288]    [0.365]    

Log income 0.842*** 0.68 0.556*** 1.261* 0.701*** 0.439 

 [0.189] [0.436] [0.178] [0.653] [0.176]    [0.594]    

Urban 0.126 -0.24 0.0123 -0.0476 -0.0603 -0.108 

 [0.176] [0.185] [0.164] [0.233] [0.168]    [0.196]    

Female 0.114 0.0328 -0.153 -0.504* -0.0234 -0.11 

 [0.166] [0.165] [0.154] [0.278] [0.158]    [0.182]    

Married -0.0219 -0.148 -0.243 -0.299 -0.129 -0.0812 

 [0.212] [0.195] [0.195] [0.364] [0.200]    [0.244]    

Unrealistic -1.052*** -0.859 -0.726*** -1.385 -0.815*** -0.138 

 [0.294] [0.649] [0.279] [1.014] [0.280]    [0.798]    

lambda -0.102  1.637  -1.154  

 [1.051]  [2.052]  [1.620]     
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Appendix J: Kernel density plots of the Logged WTP 
 

 

Figure: Kernel Density Plots of Logged Dependent in TSH Model Sample 1 

 

 
 

 

 

Figure: Kernel Density Plots of Logged Dependent in TSH Model Sample 1 
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Figure: Kernel Density Plots of Logged Dependent in TSH Model Sample 3 
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