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Valuing intangible costs of lung cancer

Claude Jeanrenaud & France Priez

1.
Introduction

The valuation of a prevention programme requires a good knowledge of its health outcomes. So the value that the community places on a disease’s risk reduction has to be known. In the last decades, few cost-of-illness studies have paid attention to the intangible costs of morbidity and mortality. Most studies only valued the resource costs of diseases, that is, adverse health effects leading to the consumption of resources (medical treatment) or the sacrifice of resources (loss of life-years). Usually, the authors have adopted human capital and treatment cost methods (Rice, 1999; Jeanrenaud, 1999). However, the quality of life represents an important component of health outcomes and should therefore be considered when eliciting the community value of a mortality or morbidity risk reduction. Contingent valuation (CV) – a survey-based method for valuing intangible costs and resource costs – has been increasingly used in health economics for some years now. Diener et al. (1998) mention 42 studies where authors applied CV to value health care. CV has also been used to estimate the cost of fatal and non-fatal road accidents (Jones-Lee et al., 1992; Schwab Christe et al., 1995).

The aim of this article is to value the loss of quality of life and the reduced life expectancy due to lung cancer using CV. The frequency of the disease is measured using an incidence framework. CV is a willingness-to-pay (WTP) method and thus the metric for assessing risk reduction is money. Up to now only a few attempts have been made to value risk reduction for severe chronic diseases in this way (Viscusi et al., 1991; Hill, 1988). The specificity of the approach adopted in this article is to focus exclusively on intangible costs. These costs account for a significant part of the burden of the disease for the community. Using a WTP approach to value resource costs – medical treatment expenses and loss of income – as well as intangible costs could lead to unreliable estimates. The fact is that the costs individuals bear do not reflect the total costs of the disease. This is because part of the resource costs is borne by health insurance and social security systems.

Lung cancer is a serious pulmonary disease. In 1995, 2’970 new cases were diagnosed in Switzerland. Once the disease has been diagnosed, life expectancy is less than one and a half years on average, and seldom exceeds three years. The symptoms and the treatment required, the pain and the psychological distress greatly reduce the victims’ quality of life. Tobacco smoking is the main cause of lung cancer: the proportion of mortality cases – the so-called attributable fraction – is 0,91 for men and 0,68 for women (Frei, 1998), the divergence arising from a difference in the gender prevalence rate of smoking.

This article briefly presents the concept of intangible costs, followed by a description of the main methodological options. In section 3, we explain the design of the contingent market, the format adopted to elicit respondents’ WTP and the structure of the questionnaire. Section 4 focuses on the regression analysis used to check the internal validity of WTP. The cost per case as well as the total intangible costs of lung cancer for the Swiss community are then estimated. The final section contains comments on the methodological options and the relevance of valuing health outcomes.

2.
Conceptual framework

2.1.
Intangible costs

Intangible costs refer to adverse health effects for which there are no market prices. A reduction of intangible costs does not free resources that could be used to produce other goods and services. A disease reduces the quality of life and thus the welfare of the patients and their relatives. Physical pain corresponds to the suffering from the illness itself and the treatment it requires. Mental pain refers to distress, emotional problems and effects on mood. A chronic disease alters living conditions, social life and relations within the family. Patients with chronic pulmonary disease must reduce their physical activities. For their relatives, the grief and distress include sadness, bitterness and the feeling of helplessness in face of the patient’s pain. So the relatives’ quality of life and welfare are reduced also (Berkman et al., 1993; Houston et al., 1993; Mandelblatt et al., 1995).

Table 1:
Intangible consequences of a life-threatening disease

	
	For patients
	For their relatives
	

	
	· Physical pain and suffering
	· Grief and distress
	

	
	· Mental pain
	· Changes in life style
	

	
	· Changes in life style
	· Bereavement 
	

	
	· Reduction of life expectancy
	
	

	
	· Death
	
	


2.2.
Explicit vs. implicit valuation

An explicit or implicit valuation procedure may be chosen to value health outcomes (Blumenschein et al., 1996). The implicit approach relies on the observation of individuals’ behaviour in real markets, e.g. the hedonic pricing method. It is a common procedure for eliciting the monetary value of a specific morbidity risk reduction (Moore et al., 1988; Äkerman et al., 1991; Viscusi, 1993). The advantage of this approach is that the estimation is derived from a real market, where people are supposed to express their true preferences (Johannesson, 1996). However, they are not always well-informed about health risks and usually they are not facing a single risk. Another problem is that it is quite difficult to find a good market surrogate for health. With the explicit procedure – CV method –, individuals are asked directly to express their WTP for a risk reduction (Donaldson, 1997). In this case, WTP may differ from a real payment because the market is hypothetical. The so-called hypothetical bias can be avoided by presenting a contingent market which is as realistic as possible. To value the intangible costs of  lung cancer, the explicit approach has been chosen because it allows the separate assessment of intangible costs.

2.3.
Valuing quality of life

If the contingent market is designed properly, it is possible to value intangible costs separately. For instance, interviewees have to be informed that income losses due to morbidity or mortality will be fully compensated. Debriefing questions make it possible to check whether respondents have considered only their quality of life when expressing their WTP. Few studies have estimated intangible costs separately by applying the CV method, e.g. Schwab Christe et al. (1995), who valued intangible costs generated by road accidents in this way.

In health economics, the CV method has been used almost exclusively to estimate the total costs of a specific disease or the total benefits of a given treatment or care option. Total costs include resource and non-resource costs. The former correspond to the value of resources used for treatment and production losses due to work incapacity. Non-resource costs – so-called intangible costs – express in monetary terms the loss of quality of life and the suffering of patients and patients’ relatives. Costs borne by individuals may differ significantly from total costs, depending on the part of medical costs covered by taxpayers and on the proportion of income losses which is compensated by transfers. All things being equal, WTP for a morbidity risk reduction may vary from country to country depending on the prevailing health and social security systems. In a country where medical expenses are fully covered by the national health system and where income losses due to morbidity or mortality are compensated to a great extent, WTP may mostly express intangible costs. However, if individuals have to bear a large part of total costs, WTP includes intangible costs as well as resource costs. As intangible costs are purely internal, they are not influenced by the health and social security systems. Thus, traditional CV does not necessarily estimate the same kind of costs, and comparisons of WTP between countries appear to be difficult. Surprisingly, this point has not been made by authors using WTP approaches. 

2.4.
Compensating vs. equivalence surplus

The choice of the valuation method – hedonic pricing or CV – determines the type of consumer surplus. The hedonic pricing approach deals with the ordinary demand, thus it measures the Marshallian surplus. The Hicksian surplus is valued with the CV method, as total utility is held constant along the demand curve (Desaigues et al., 1993). In the present study, individuals were asked about their WTP to reduce their risk of lung cancer. Therefore, the elicited value is a measure of the compensating surplus because respondents reason on their initial level of  utility. The reference point is a situation where people do not suffer from the disease (Mitchell et al., 1989). 

2.5.
Health as a private or public good

In the contingent market, health may be presented as a private or public good. If the risk reduction benefits individuals, who pay for it, health clearly has the characteristics of a private good. If benefits are for the population at large, health is a public amenity. Thus, the way the contingent market is designed determines whether the good is public or private. If individuals are asked to express their WTP for a prevention programme, health is a public good as the distribution of benefits is not directly related to payments. On the contrary, if a treatment or a preventive drug for a specific disease is proposed to respondents, the good is private, as it is not possible to receive benefits without paying for them. Presenting health outcomes as a private good offers two main advantages. Firstly, interviewees may not be tempted by a free ride. If they refuse to participate in the market, they receive no benefits. The strategic bias is reduced as respondents have no incentive to hide their true preferences. Secondly, with a private good approach, it is possible to propose a risk reduction which is disease-specific, e.g. a vaccine, which is the tool chosen in this study. The inoculation does not change the risk people face from other diseases. Therefore, the risk of an embedding effect is limited. This potential CV bias would be due to the fact that people do not calibrate their WTP according to the size of the good which is offered on the contingent market (Arrow et al., 1993).

2.6.
Ex ante vs. ex post approach

When designing the CV questionnaire, the surveyed population has to be defined. In the present case, it could be the population at risk – ex ante approach – or people suffering from the disease – ex post approach –. These two perspectives have already been adopted in earlier studies (Diener et al., 1998). The choice of the target population depends on the aim of the study. If the objective is to value the benefits of a health care programme or the costs of the removal of an existing one, both approaches are of interest, so both groups could be surveyed. When valuing the consequences of a life-threatening disease such as lung cancer, an ex ante perspective is required. Actually, questioning patients suffering from a severe chronic disease and with reduced life expectancy would provide WTP which make no sense. People are not able to adopt an economic behaviour based on rational choice because health is a vital good which has no substitute. It is interesting to note that in environmental economics, the ex ante approach is the standard procedure. 

3.
Method

3.1.
Contingent market

Before asking about WTP to reduce the risk of lung cancer, respondents have to be properly informed so that they realise how their quality of life would be affected by the disease. It is also important to communicate only that information which can be absorbed by interviewees. Actually, human cognitive limitations demand that the need to provide appropriate information be balanced by the respondents’ capacity to take this information into account (Hoevenagel, 1994). Respondents were made aware of the health implications of lung cancer. This pulmonary disease alters the quality of life in many ways. Thus various adverse effects were concisely described: symptoms, treatment, administration of drugs, reduced ability to perform every-day activities, consequences at the workplace, pain and discomfort, psychological effects, impact on relatives and reduced life expectancy (Table 2). These consequences had been established with the co-operation of physicians.

Table 2:
Description of the consequences of lung cancer on quality of life

	Typical age
	40 and up.

	Symptoms
	Persistent slight to strong pains, fatigue, weight loss, persistent cough, expectoration and blood coughed up.

	Treatment
	Short-term hospitalisation for in-depth, complicated examinations, anti-cancer treatment, in some cases, surgery.

	Drugs required
	Periodic courses of treatment using drugs and radiotherapy.

	Discomfort and 
undesirable effects
	Examinations poorly tolerated with major side effects, respiratory difficulties and poor general health state.

	Work-related impact
	Sick leave during treatment, then disability.

	Impact on living style
	Major reduction in leisure activities.

	Psychological impact
	Feeling of fragility, depression, little hope for a cure and awareness that the illness is fatal in the short-term.

	Impact on close relatives
	Involvement of close relatives in treatment.

	Life expectancy
	In the majority of cases, 1 to 3 years.


In order to allow respondents to trade off risk against money, they were informed of the risk of contracting lung cancer. The following procedure was used: firstly, respondents were made aware of the average risk for the Swiss population. In 1995, 270 new cases in 100,000 men and 200 in 100,000 women were diagnosed. This way of presenting risk leaves no doubt that this is an average risk for the general population and not a risk specific to each individual. Secondly, respondents were informed of the main risk factor which is smoking. In this way, expressed WTP could rely on the risk which was subjectively perceived by each interviewee. All other things being equal, heavy smokers were able to realise that they were at higher risk than the average population. Therefore, they should express a higher WTP. When applying this procedure, it is important to survey a representative sample of the general population in order to get an unbiased valuation. For example, if smokers were over-represented, the WTP to reduce the risk of lung cancer would also be over-estimated.

Viscusi et al. (1991) adopted another way of dealing with the presentation of risk. They asked respondents to provide information on their activities that were likely to influence their own risks. Then, the same probabilities were communicated to interviewees, letting them believe that it was their own risk which had been calculated on the basis of their personal characteristics. This procedure offers the advantage that all respondents consider the same risk. However, when valuing the adverse effects of a disease with one main risk factor such as lung cancer, the procedure we used may offer an advantage over the “same risk” approach. For instance, heavy smokers may hardly believe that the low probabilities calculated for the general population represent their own risk. They would probably consider their own subjective risk when stating their WTP.

The magnitude of the proposed risk reduction has to be chosen carefully. We have learned from previous studies that marginal WTP
 tends to be higher when respondents are proposed a small risk reduction instead of a large one (Blomquist, 1982). In the present study, a large risk reduction was adopted in order to get a conservative estimate of intangible costs.

Surveyed individuals were offered the possibility of buying a vaccine which would reduce their own risk of contracting lung cancer by 95%. Information, which had been collected in two focus groups, indicated two interesting features: most people were accustomed to buying drugs to reduce their pain or their morbidity risk – e.g. being inoculated at the beginning of a ‘flu epidemic or taking vitamins in winter – and secondly, a vaccine appeared to be more readily accepted than other preventive measures such as patches or pills. Individuals know that the costs of preventive treatment are usually not met by the health insurance system in Switzerland. Having to pay for a vaccine is well-accepted. 

In order to value intangible costs only, interviewees were informed that patients with lung cancer suffered no economic damage such as lower income. They were made aware that all resource costs were borne by the health and social security systems. Thus, respondents were able to consider only their loss in quality of life when formulating their bids. After the elicitation questions, a multiple-choice question allowed to check whether respondents had considered the economic consequences of the disease when eliciting their WTP. 

3.2.
Elicitation format

There are different methods to incite individuals to express the highest value they would agree to pay for a risk reduction. The way of eliciting WTP may be open-ended: respondents are simply asked to state their highest WTP. The main problem with this question format is the high proportion of non-response and unreliable amounts (Mitchell et al., 1989). A second way, which is recommended by the NOAA panel
, is the binary question. Respondents accept or reject a proposed price. The statistical treatment of discrete choices requires a high number of observations. However, this is not readily compatible with face-to-face interviews because of survey costs. In this study, a payment card followed by a bidding game was adopted. After respondents had selected a first value on the payment card, an iterative process followed where the amount was raised until respondents no longer accepted a change in the price. With this procedure, the potential starting point bias was avoided, as interviewers did not state the first amount. The payment card helped respondents to make their first bid and the follow-up, through the bidding process, led respondents to truly express their maximum WTP, which left their welfare unchanged, instead of a lump sum.

3.3.
Questionnaire structure

The CV questionnaire contained the same different categories of questions as most of the CV studies. Each of these categories had specific aims but most of the questions provided potential variables for the WTP model estimation. Some queries aimed at testing respondents’ understanding of the questionnaire’s topic, that is to say, quality of life and severity of the adverse effects of lung cancer. Some questions were intended to make respondents familiar with the good they had to value. They were asked in particular about their smoking status, their own health perception or the frequency of physical activities. Then, the contingent market was presented and followed by the elicitation questions (see sections 4.2 and 4.3). A debriefing section included questions that made it possible to check if respondents had correctly understood the scenario of the contingent market and the core questions. Socio-economic information such as household income, interviewees’ age or social stratum were used to check the internal validity of revealed WTP. At the end of the questionnaire, the interviewers were asked to give their appreciation of the interview conditions – duration, location and respondents’ interest – and to identify potential specific problems.

3.4.
Survey

From May 15 to June 3 1998, 868 face-to-face interviews were conducted by specially trained interviewers in the three linguistic regions of Switzerland. Careful explanations and visual aids had to be provided to the survey participants, due to the length of the questionnaire and complexity of the contingent market scenario. A non-probability quota sampling was applied. To check the representativeness of the sample, it was compared with the Swiss population according to four criteria: area of residence (urban or rural), age, gender and social stratum (Table 3). Questionnaires with missing information – e.g. household income – were not used. Data screening revealed inconsistencies in some questionnaires which were not included in the estimation of intangible costs. In the end, 757 observations were reliable.

Table 3:
Representativeness of the sample

	
Sampling criteria
	% of the
population
	% of the 
sample
	Gap in 
points

	Sex
	
	
	

	Women
	52.0%
	52.7%
	0.7

	Men
	48.0%
	47.3%
	-0.7

	Area
	
	
	

	Urban
	68.0%
	69.6%
	1.6

	Rural
	32.0%
	30.4%
	-1.6

	Age group
	
	
	

	18-29
	20.0%
	24.0%
	4.0

	30-44
	30.0%
	30.9%
	0.9

	45-64
	31.0%
	29.9%
	-1.1

	65 and over
	19.0%
	15.2%
	-3.8

	Social stratum
	
	
	

	Leaders, independents
	11.0%
	13.2%
	2.2

	Trade men /women  
	29.0%
	29.5%
	0.5

	Qualified employees
	37.0%
	38.4%
	1.4

	Non-qualified employees
	23.0%
	18.9%
	-4.1

	Interviewees’ smoking status
	
	
	

	Current smoker
	30.1%
	33.0%
	2.9

	Occasional smoker and former smoker
	20.8%
	20.0%
	-0.8

	Non-smoker
	49.1%
	47.0%
	-2.1


4.
Results

4.1.
Hypothetical values

Outliers – extremely high bids – were excluded from the sample, as they were considered to be hypothetical and not reflecting true preferences. Some interviewees expressed a zero WTP even though they attributed a positive value to risk reduction, due to strategic behaviours. These individuals did not reveal their true preferences. Therefore these observations were excluded from the regression analysis. For example, heavy smokers without strong budget constraints, whose responses to health-related questions showed that they valued staying in good health, but who refused to pay for the vaccine, were supposed not to express their true preferences. In the end, 541 observations were used for the model’s estimation.

4.2.
Regression analysis

In order to assess the internal validity of the expressed preferences and to understand how individuals’ characteristics influenced WTP, a multiple regression analysis was conducted by applying the semi-logarithmic and Box-Cox specifications. These specifications reduce the influence of high bids and attenuate the hypothetical bias (McClelland et al., 1991). The dependant variable was the marginal willingness-to-pay (MWTP), defined as the price the individual i accepted to pay for reducing her or his risk of contracting lung cancer by 1 in 100'000:

	MWTPi = WTPi / ( risks,
	(1)


where WTPi  is the willingness-to-pay of the respondent i for a 95% reduction of risk and ( risks corresponds to the reduction of the lung cancer incidence in 100,000 by gender s.

Two types of independent variables were considered: socio-economic variables and answers to health-related questions. All tested variables are listed in Table 4 with the expected sign of their coefficients. Income was expected to be correlated positively with MWTP. Respondents under 50 should have lower MWTP than older people, as lung cancer appears after 40. Smokers were supposed to express higher bids than occasional or non-smokers. For some variables – gender, residence area (urban or rural) or household size – it was not easy to anticipate coefficient signs. The linguistic region in which respondents lived was considered as a cultural factor which might influence MWTP.

Table 4:
Description of tested variables

	Variables
	Coefficient signs
	Description of variables

	
	
	Socio-economic variables

	INCOME
	+
	Annual income before tax of the interviewee’s household.

	EDU
	-
	Education level: dummy variable taking the value 1 if the respondent has no education after secondary school and 0 if the education level is higher.

	AGE
	+
	Age of the interviewee.

	SEX
	+ or -
	Gender dummy variable: 1 for a woman and 0 for a man.

	AREA
	+
	Dummy variable taking the value 1 if the area of living is urban and 0 if it is rural.

	SIZE
	+ or -
	Number of persons in the respondent’s household.

	ACTIVE
	+
	Dummy variable: 1 if the respondent is gainfully employed, otherwise 0.

	REGION
	+ or -
	Linguistic region of the respondent: dummy variable taking the value 1 if the interview took place in the German-speaking region and 0 in the French- or Italian-speaking region.

	SOCIAL
	+
	Social stratum of the interviewee: 1 for “leaders, independents” and “Trade men /women” and 0 for “Qualified employees” and “Non-qualified employees”.

	
	
	Health-related variables

	RELAT
	+
	Dummy variable taking the value 1 if an interviewee’s relative suffers from lung cancer, otherwise 0.

	STYLE
	-
	Dummy variable: 1 if the living style of the respondent is not particularly influenced by health considerations and 0 if her/his health influences her/his living style.

	HEALTH
	-
	Interviewee’s own perception of her/his health: dummy variable valued 1 if she/he considers her/his health is good and 0 if she/he thinks it is fair or poor.

	SMOK,
OCSMOK,
EXSMOK
	+
	If the respondent is a smoker, an occasional smoker or a former smoker, each of these dummy variables takes the value 1, otherwise 0.

	SPORT
	+
	Frequency in sport activities: dummy variable valued 1 if the answer is never and 0 if it is occasionally, from time to time or more regularly.

	
	
	Debriefing variable

	RES

	+

	If the respondent considers the resource cost when expressing her/his WTP, this variable is 1, otherwise 0.


Only variables with coefficient significant at 10% were retained in the models (Table 5). These variables are gender, age, income, health status perception, physical activities, region, and smoking habits (smokers and occasional smokers versus non-smokers). In the semi-logarithmic model, SEX, SMOK, OCSMOK and REGION are significant at 1%, INCOME and AGE at 5%, and SPORT and HEALTH at 10%. Smokers were willing to pay about ten times and occasional smokers about 3.6 times more than non-smokers to get the vaccine, as they know they are exposed to a much higher risk. The influence of income on MWTP was positive but very weak. We found the same significant variables both models. With the Box-Cox specification, SEX, SMOK, OCSMOK and REGION are significant at 1%, INCOME, HEALTH and SPORT at 5% and AGE at 10%. The value of adjusted R2 is quite low but comparable with those obtained in other CV applications (Jones-Lee et al., 1992; Tolley et al., 1994). The skewness coefficients indicate that the estimated MWTP distribution is asymmetric with the long tail in the positive direction with the semi-logarithimic model and in the negative direction with the Box-Cox model. The variation coefficients show that estimated MWTP are scattered to a certain extent. It is interesting to note that the quality of these statistical characteristics is in line with that of other CV studies (Mitchell et al., 1989). 

As the Box-Cox parameter is close to zero ((=0,11), MWTP estimates obtained with this specification do not differ a lot from those obtained with the semi-logarithmic model. Economic interpretation of coefficients is straightforward with the semi-logarithmic model, thus this model is preferred.

Table 5:
MWTP semi-logarithmic and Box-Cox models

	Independent 
variables
	Semi-log
	Box-Cox

	
	coefficients
	t-test
	P value
	coefficients
	t-test
	P value

	n = 541
	
	
	
	
	
	

	Constant
	-0.824
	-2.196
	0.029
	-0.497
	-1.288
	0.198

	SEX
	1.485
	6.706
	0.000
	1.702
	7.475
	0.000

	INCOME
	0.005
	2.029
	0.043
	0.007
	2.470
	0.014

	AGELC
	0.486
	2.012
	0.045
	0.484
	1.950
	0.052

	HEALTH
	-0.512
	-1.906
	0.057
	-0.572
	-2.070
	0.039

	SPORT
	0.531
	1.843
	0.066
	0.599
	2.021
	0.044

	SMOK
	2.272
	9.000
	0.000
	2.307
	8.886
	0.000

	OCSMOK
	1.287
	2.858
	0.004
	1.258
	2.717
	0.007

	REGION
	-1.291
	-5.070
	0.000
	-1.329
	-5.072
	0.000

	(
	
	
	
	0.110
	
	

	R-squared
	0.244
	
	
	0.255
	
	

	Adjusted R-squared
	0.232
	
	
	0.224
	
	

	Skewness coefficient
	0.593
	
	
	-1.611
	
	

	Coefficient of variation
	1.670
	
	
	1.331
	
	

	Median MWTP
	2.087
	
	
	3.177
	
	

	Mean MWTP
	5.125
	
	
	6.000
	
	


4.3.
Intangible costs estimates

A close look at MWTP shows that the distribution is bimodal, due to the high number of zero bids. Many zero WTP had been included into the regression analysis. This high proportion can be explained by the fact that non-smokers knew they were exposed to a low risk. Positive MWTP show a normal distribution. Thus, the mean appears to give a better MWTP estimate because using the median value would artificially reduce the magnitude of intangible costs due to the high proportion of non-smokers.

The mean values of intangible costs for one statistical case of lung cancer range from 512’500 to 600’000 Swiss francs (Table 6). This estimation only includes non-resource costs, that is to say the monetary value of quality of life losses. In Switzerland, in 1995, the incidence of lung cancer was about 2,500 men and 470 women, so total intangible costs of lung cancer lie between 1.5 and 1.8 billion Swiss francs, or 0.4 to 0.5% of the Swiss GDP.

Table 6:
Intangible costs of lung cancer, 1995

	 
	
Type of estimator
	Intangible costs
	

	
	
	per case in CHF
	total in CHF millions
	

	
	Semi-log
	
	
	

	
	Median
	208,700
	619.8
	

	
	Mean
	512,500
	1,522.0
	

	
	Box-Cox
	
	
	

	
	Median
	317,700
	943.6
	

	
	Mean
	600,000
	1,782.0 
	


5. Discussion

Contingent valuation surveys are very useful for eliciting value when the object to be assessed is not bought or sold on a real market. Indeed, CV is the only possible procedure for non-use values. It has been used extensively for more than 30 years to measure people’s valuation of environmental resources. Carson et al. (1994) listed 1600 studies and articles, most of them dealing with natural resources assessment. CV has been adopted recently for valuing health outcomes, and the number of application in health economics is still low (Diener et al., 1998; Johansson, 1995). To place a money value on health or on human life is still controversial, and this can explain the preference for other metrics such as QALYs or HYEs (Johannesson, 1995).

Conducting a reliable survey is not an easy task because of the numerous sources of bias. The various guidelines and procedures developed in the literature make the method more reliable. The set of guidelines established by the NOAA panel constitutes the reference for CV applications (Arrow et al., 1993). NOAA guidelines are useful for any topic where CV is applied, but refer more particularly to natural resources damage assessments. 

The panel recommended in-person interviews – which provide a better control over the interview process – and probability sampling. Respondents have to be made aware of their budget constraint, a referendum format should be used to elicit WTP and the questionnaire must include a debriefing section. All the NOAA recommendations apart from the elicitation format and the random sampling have been followed. The referendum format requires a large sample, and face-to-face interviews do not go well together with a long and complex questionnaire (Diener et al., 1998). The survey would be too costly and too difficult to administer.

The NOAA experts consider that the embedding effect – the fact that WTP do not vary adequately with the scope of the good to be valued – is the most important argument against the reliability of CV. When valuing health outcomes, the embedding effect is probably not a major source of concern, as long as heath is considered as a private good. Individuals who are offered a vaccine know that its effectiveness is limited to a specific disease. However, when valuing a care programme or a preventive measure intended for the general population – health is then a public good – the embedding effect should be checked carefully (Johannesson, 1996).

Considering health as a private good – the sacrifice made by respondents allows them to improve their own welfare – reduces the risk of other biases too. For instance, there is no incentive for a free ride, which is an important source of strategic behaviour when the object assessed confers public benefits.

Regression analysis of WTP provides evidence of the internal validity and reliability of the survey. All predictor variables included in the model are significant and have the expected sign. However, the income elasticity of WTP is very low (0.005). Some authors feel that a WTP income elasticity of less than one is a reason for doubting the validity of the method (McFadden et al., 1993; Hanneman, 1994). It should be borne in mind that income is often not a significant variable when CV studies are used to value health benefits (Viscusi et al., 1991; Kartman et al., 1996; Zethraeus, 1998). One argument is that the income effect may not be important for small expenditures. Social scientists offer another explanation: in a middle class society like Switzerland, culture and not income is the proper predictor for WTP. That would explain the highly significant coefficient obtained for the REGION variable.

Almost all the studies using a WTP approach attempt to value the total benefits of a health care programme or disease risk reduction. Resource and non-resource benefits are estimated simultaneously. The result is difficult to interpret as costs borne by taxpayers are not taken into account by respondents when eliciting their WTP. We believe the survey outcome would be more useful for health policy decisions if resources and non-resource costs were valued separately.

The burden of a specific disease on the community is a valuable information when setting priorities or comparing different policy options. The information needed is the marginal benefit of a specific programme aimed at reducing the incidence of the disease. Critics of WTP approaches say that the elicited value is not a marginal cost or a marginal benefit, and the statement is correct. The outcome of the CV in this study – WTP for a risk reduction of lung cancer of 1/100’000 and cost per new case diagnosed – is not a marginal cost itself. It corresponds to the benefit of a reduced incidence of the disease by one unit. Thus CV provides a necessary information for use in a cost-benefit analysis of a programme to reduce the prevalence of smoking.
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� 	WTP for a marginal risk variation.
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