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MUNICIPAL WASTE STRATEGY AND HOUSEHOLDS' BEHAVIOUR AND ATTITUDES
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The objeclive of wasle policy is 10 increase recycling and to accept only ultilllale waste in landfills. To achieve Ihis, a number of new recycling facilities will be required and landfilloperating slandards will also be lightened and enforced. Modemised and new installations will operate on a lw-gel' scale. The success of this policy will heavily depend on households' behaviour and atlitudes. Therefore a survey was carried out in Paris and ils outskirts. The behaviour regarding wasle colleclion and recycling was considered and then people were asked 10 slale Iheir maximum willingness-Io-pay (WTP) for improving Ihe present situation. Finally Ihe)' had 10 vole for one of five incinerator types with differenl levels of pollution conlrol and cosls, Ihe first one being the one currenlly usal, wilh no tax increase. Nobody reji./sed to answer Ihe WTP question, but 34% of Ihe respondenls gave a zero value. Low-income people are more likely 10 give a zero WTP. This point is corroborated by the influence of educalion, since the probability of a posilive answer increases wilh the level of education. According 10 economic IheOl)! WTP increases wilh income. As far as age is concerned, people under forty are willing to pay more than olher respondents. People suff'ering headache, sinus pain and Ihroal irrilation are willing to pay quite a large additional amounl. Scrutinising Ihe votes shows thal most people prefer Ihe best available technology and accepllo pay for il_ AClually municipalities do not implement il as Ihey lend 10 choose the cheapeslleclmology, Ihus meeling the minimum standards enforced by Law.

Introduction.

Waste from ail sources has been increasing for years and its management has become an important environmental issue. Municipal solid waste (MSW) 1 amounted to 26 million tonnes in France in 1995, 80% coming from households (Ministry of the Environment, 1998). The average yearly production of MSW by household is now about 425 kilogram per capita, twice the amount of 1960. Similar figures are observed among the other European Union members (European Commission, 1999a). The CUITent Fifth Environmental Action Programme reinforces the European Union's strategy for waste management and places more emphasis on waste reduction and solving waste problems at their source. It calls for the promotion of recycling and re-use in order to limit the volume of waste requiring final treatment. Moreover, the Landfill Directive (European Commission, 1999b) of July 1999, ai ms to harmonise controls, throughoUl the European Union, by setting corn mon standards for the design, operation and aftercare of landfill sites. Since biodegradable waste breaks down and produces the greenhouse gas methane, the Landfill Directive sets progressive tm'gets to reduce biodegradable waste going to landfill. Member States shall set up a national strategy complying with these targets. By 2016, biodegradable municipal waste 2 going to landfills must be reduced to 35% of the total amount (by weight) produced in 1995. Intermediate targets of 75% by 2006, and 50% by 2009 have also been set. The Landfill Directive objectives are consistent with French law. Indeed, the 1992 Waste Disposai Act which became effective in April 1993, defines a comprehensive waste management policy whose objectives are to establish a hierarchy for waste disposai: recycling, then processing and finally dumping. Final waste only should be received in landfill sites by the year 2002. France currently disposes of an important part of its MSW by dumping it at landfill sites, and meeting the targets presents a substantial challenge. About 40% of MSW are incinerated, over 45% are dumped at 10000 landfill sites (but 6000 of them are not controlled), about 5% are recycled (Ministry of the Environment, 1998). The objective is to increase recycling up to 25%, and by 2002, to accept only ultimate waste in landfills (ash from incinerators, toxic products, asbestos, etc). To achieve this, a number of new treatment or recycling facilities will be required to ensure that the waste is made inert, stabilised or solidified. Landfill-operating standards will also be tightened and enforced. The decrease in the number of incinerators and of landfill sites is expected to continue in the future since the c10sing of obsolete facilities is planned. Modernised and new installations will therefore operate on a larger scale. Waste policy combines regulation, economic incentives and persuasion. Costs imposed on collection, transport, sorting, processing, recycling and disposai of waste are likely to increase. A number of operators are involved among which households are key players. They will have to bear an increasing financial burden and they are expected to voluntarily participate in extensive sorting, using separale rubbish bins provided by municipalities. Disposai fees are a separate component of the local taxes collected by municipalities and regional authorities. There is a public debate about the amount of local taxes and people have felt uneasy about their increase during the eighties and nineties. The success of the waste policy will heavily depend on households' behaviour and attitudes. For that reason we carried out a survey of 403 persons in a densely populated area of 10 million inhabitants, Paris and its outskirts. First the present behaviour regarding waste collection and recycling is considered.

J MSW includcs wastc originating l'rom households and from businesses that dispose of waste al the same facilities. 2The biodegradable CQl1lent of municipal wasle is around 60%.

Then people are asked to state their maximum willingness-to-pay (WTP) for improving the present situation. Finally they have to vote for one of five incinerator types with different levels of pollution control and costs, the first one being the one currently used, with no tax increase. Despite sorne similarities, the context we considered contrasts with the Huhtala's one (1999) in which people were asked to rank two future options, large-scale recycling system and incineration. Actually, the scenario of our study does not include the recycling option but focuses on incineration.

Questionnaire and survey.

In order to formulate the questionnaire it was necessary to understand how much the public knows about waste management. For this purpose the focus group technique was used to identify the main issues. The interview of two ten-person groups was conducted by a psychologist familiar with contingent valuation. Upper and lower middle c1ass people living in an area close to a landfill or close to an incinerator were selected to participate in these groups. People were paid for their participation and sessions were video recorded. The focus group exercise led to a first version of the questionnaire which was tested by using verbal protocols. A twenty-person sample was asked to read aloud and to answer the questionnaire. It is an interactive survey approach which allows the questionnaire to be tailored to the specific application [START_REF] Mcclelland | Methods for measuring non-use values: a contingent valuation study of groundwater cleanup[END_REF]. This process led to the final questionnaire which is divided into three sections. ln the first part one the usual socio-economic variables (sex. age, occupation) are considered in order to comply with the quota method to construct a representative sample. Then people were asked to clescribe their current behaviour and attitudes about waste management. How many rubbish bins do they use? (These rubbish bins are provided by their municipality). What do they cio with specific waste like batteries or lubricating oil? Do they sort and bring specific waste like paper or glass to collection points which can be far from their dwellings? Do they know the quantity of MSW they produce each year? According to their location (near a landfill, or an incinerator), people were asked in an open question, to state the harmful effects they spontaneously associate with the existence (if they are aware of it) of the landfill or the incinerator. Information on the waste management problem is provided in the second part of the questionnaire (Box 1). Specific information on the adverse effects of landfill and incineration is given. Recycling 25% of the waste is stated as an objective, but it will result into an increase of the cost of waste management. Then people were asked to participate in the implementation of a new waste policy in their community. At this stage of the questionnaire, interviewees were asked to express their WTP for an improvement in the municipal waste management. The question is voluntarily general, and the only information given is the tax bill paid yearly by a couple with two children. People were askecl to choose a type of incinerator in the third part of the questionnaire. The more sophisticated the technology ancl less polluting the plant is, the more expensive the treatment of waste is (Box 2). Costs were provided by waste treatment firms whereas the benefits of pollution control have been estimated for the Paris area [START_REF] Spadaro | Impact Assessment and Authorization Procedure for Installations with Major Environmental Risks[END_REF]. Benefit estimation relies on the impact pathways methodology of the external cost of energy project, which is a European research programme (ExternE, 1998). This involves four main steps: • specification of the relevant technologies and the environmental burdens they impose (e.g.

kg/s of particles releasecl by a power plant), • calculation of increased pollutant concentration in ail affected regions (e.g. Ilg/m3 of particles, using models of atmospheric dispersion and chemistry), • calculation of the resulting dose and the physical impacts (e.g. number of cases of asthma clue to these particles, using a close-response function),

• economic valuation of these impacts (e.g. multiplication by the cost of a case of asthma). Health impacts, both on mortality and morbidity, are predominant. Impacts on building, materials and crops represent about 1% of the total economic damage. The main value in this estimation is the statistical value of life, based on the social willingness to pay to save one statistical life. For mortality, a French estimation of the statistical value of life has been considered [START_REF] Desaigues | Reference values for human life: an econometric analysis of contingent valuation in France[END_REF]. As for morbidity, a number of European and North American sources have been used due to the lack of a comprehensive French data base (ExternE, 1998). Interviewees requesting more information were given a copy of a review paper [START_REF] Desaigues | Reference values for human life: an econometric analysis of contingent valuation in France[END_REF].

Box J. Eliciting WTP.

Imagine that you are in charge of choosing the waste management poliey in your community.

Suppose that unlil now your community has becn dumping waste. but the new legislation requires a reduction in environrnental and health impacts of \Vaste disposai by 2002. Suppose that 25% of \Vaste will be recycled, and a destination must be found for the remaining 75%.

Today collecling waste COSIS FF* 250 a ton; landfill adds FF 300 a ton. A family of four people Box 2. Choosing one largeascale type of incinerator.

An incÎnerator releases a cerrain amount of pollutants into the atmosphere (as cars, furnaces, etc do). Therc is a variety of different technologies that can greatly reduce the quantity of pollutanls relcased by an incineralOf, but the cleanest technologies involve Ihe highest costs. The main objective is to Iîmit the emission of dus!, sulphur oxides and nitrogen oxides (which cause respiratory hcallh problems) and of dioxins (which causes cancer). Suppose that there arc four availablc options for the incinerator Ihat could be built in your community. These options are ranked according 10 increased pollution control:

Option 1: An incinerator Ihat meels Ihe new European regulations concerning dusl and sulphur axidcs. This incinerator will release one Ihird of the dust and one sixth of the sulphur oxides a currenlly comman incineralor would. It is estimated that the resulting benefit for the population's health is FF 80 per ton of wasle. comparcd ta a currently common incinerator. However, it would add FF 65 per ton of waste (FF 1Il per family per year), ta [he FF 450 per ton of waste for a currently comlllon incincrator.

Option 2: An incinerator that oflers the advantages of Oplion 1 and in addition releases fewcr dioxins. This incinerator will rclcase one tenrh of the dioxins a currently common incinerator wou Id. It is cSlilllatcd that the resulting benelït for the population's health is FF 8S pel' ton of waste, compared ta a currenlly common incinerator. However, it would add FF 73 pel' ton of \Vaste (FF 124 per family per year), 10 the FF 450 pel' ton of waste for a currently cam mon incinerawf.

Option 3: An incinerator that offers the advamages of Option 2 and in addition releases fewer nitrogen oxidcs. This incinerator corresponds to current regulatiol1s in Germany; it will release approximately half the nitrogen oxidcs a currently cammon incinerator would. h is estimated that the resulting benefit for Ihe population's health is FF 118 pel' ton of waste, eompared ta a currently common incincrator. However, it would add FF 120 per ton of waste (FF 204 per family per year), [0 the FF 450 pel' ton of waste for a currently common incinerator.

Option 4: An incinerator that offers the advantages of Option 3 and in addition releases fewer nitrogcn oxidcs. This incineralor corresponds to current regulations in the Netherlands. Il is estimated that the resulting beoefit for the population's health is FF 160 per ton of waste, compared 10 a currently cOl1lmon incincrator. However, it would add FF 160 pel' ton of waste (FF 272 per family per year), 10 the FF 450 pel' ton of waste for a currently common incineralOr. The wording emphasised that the interviewees were free to prefer the present situation. That they accepted to pay the stated amount (recalled by the interviewer) if they chose any other option. Finally, the respondent was asked whether he/she, or a member of his/her family, was suffering From symptoms related to air pollution, and whether he/she was smoking or nol. Other questions concerned the respondent's education, the household's income and the number of people in the family. This questionnaire was administered in 403 face-to-face interviews at home, distributed in three communities:

• 100 in Paris 13 th Arrondissement,

• 100 in Paris IS'h Arrondissement,

• 203 in Villeparisis, located IS km Northeast of Paris. These communities were chosen because they are either close to an existing incinerator (Paris 13 th and IS'h) or close to an existing landfill (Villeparisis). Each sub-sample is representative of the corresponding population in terms of age, sex and occupation.

Sample characteristics

The age ranges from 18 to 87 years, mean and median ages are equal among the sub-samples, but statistical distributions show differences, with a higher percentage of respondents between 40 and SO years in the Villeparisis sub-sample (Table 1). This is consistent with the relatively high number of couples with children in this area. In addition, there are more people over 70 in Paris IS th sub-sample. 6.3% of the sample refused to rank their income in one of the 9 classes proposed. Retired people gave their last occupation. In comparison with the Villeparisis sub-sample, the Paris IS th sub-sample is biased toward wealthy and highly educated people. Besides, the Paris 13 th one is between these IWO exlreme cases. This ranking is consistent with differences in the cost of living among these areas. . ,

As far as morbidity is concerned, 47% of the respondents reported at least one symptom for themselves and 49% for one member of their family. The most freqllent symptoms are given in Table 2. There is no relationship between age and nllmber of symptoms, but people reporting headaches are YOllnger, and those reporting breathing difficulties are older. Moreover rhinitis cases are relatively more frequent in Paris and breathing difficulties in Villeparisis. Smokers did not report more symptoms than non-smokers. Waste separation at the source depends on the availability of several rubbish bins, offered by the mllnicipality, in each dwelling. People living in the 13'h Arrondissement of Paris are engaged in the largest effort of sOl•ting out waste (Table 3). In comparison sorting out is very limited in Villeparisis, whereas the Paris IS'h sub-sample is between these two extreme cases. Il clearly appears that respondents are not well-infonned about MSW production and management. First of ail they tend to underestimate the amount of waste produced by their family, the bias is increasing with the number of people in the household. In the Paris subsampi es 46% of the interviewees know that their waste is incinerated, most of them knowing the precise location of the plant. 62% of the interviewees explicitly state that incinerators are not harmful. Other people consider that incinerators are Iikely to generate air pollution, some of them precisely refer to the green house effect and dioxin emission. With respect to the Villeparisis sub-sample, 75% of the respondents know that waste is dumped nearby and 52% of them report harmful effects (i.e. 39% of the respondents). Those living close to the landfill (Jess than one km) mention a series of specifie nuisances such as odours, noise (due to the traffic) and health effects, they directly suffer. In contrast, respondents living further away refer to more general categories and mention air and water pollution.

Modelling and estimating WTP.

Nobody refused to answer the WTP question, but 34% of the respondents gave a zero value (Table 5), 30% for the 15 1h Arrondissement, 25% for the l3 1h Arrondissement, and 41 % for Villeparisis. The lowest value stated was FF 10 and the highest was FF 2000. Let us recall that before asking this question we gave information about the average MSW tax paid by a household with two children, FF 1000. One-fourth of the respondents are willing to accept a rather high increase (over FF 300) in disposai fees to improve the present situation Ali the data were merged and a Probit model was estimated in order to discriminate the population between those who accept to pay something and those who state a zero amount of money (Table 6). The most significant variables are income, education, age and symptoms of morbidity. Low-income people and non-respondents to the income question are more likely to give a zero WTP. This point is corroborated by the influence of education, since the probability of a positive answer increases with the level of former education of the respondenl. Other things being equal, respondents whose age ranges between 40 and 60 are more willing to bid positively. A significant influence of morbidity symptoms of one member of the family is also observed. Symptoms suffered by the respondent does not have a significant effect with the Probit specification, but a significant one was found with a Logit specification. So people suffering morbidity symptoms or people whose relatives suffer such symptoms are more inclined to state a positive WTP. This result is consistent with prior expectations regarding the influence of morbidity on WTP. In addition, according to a Logit model, one in a couple with children is more inclined to bid positively. This is consistent with a bequest behaviour. Probit and Logit models do not use ail the information available. To go further, let us consider the dual programme of a respondent who minimises his/her expenditures providing his/her utility level Ua and a vector p of priees (Mas Colle! el al., 1995). The programme is written as follows:

{ Minp'x U(x,Qo,m)~Uo
x is the vector of market commodities while m describes the respondent's socio-economic characteristics (age, sex, income, education). Finally, Qo is the current waste management policy. This programme admits a solution which is the restricted expenditure function :

e'(p, QO,I11,U O )

Ils value is the minimum expenditure, given prices, respondent's characteristics, required utility level and waste management policy. But in addition, the respondent has to paya certain amount of disposai fees equal to V(Qa). Therefore total expenditure is:

e o =e'(p,Qo,I11,U o )+V(Qo)
Let us now imagine an improvement in waste management policy associated with an increase in disposai fees. The reference situation being defined by Ua and by the current policy Qo, this results into a welfare gain associated with an increase in compensating surplus. Indeed, the following relationship holds:

e'(p, Qo' 111, U o ) + V(Qo) =e'(p, Q" 111, Uo) + V(Q,)
where QI is the new policy and V(QI) the new amount of disposai fees.

Given utility level and total expenditures, the respondent's WTP is defined as follows:

WTP =V(Q,) -V(Qo) =e'(p,Qo,I11,U o ) -e'(p,Q"I11,U o )
This is the c1assical definition of the compensating surplus 111 terms of a variation 111 the restricted expenditure function. This leads to:

{ WTP*(~Q) = f(p,I11,Uo,~Q)+E ~Q=Q, -Qo
where E is a random variable, which allows to specify the econometric mode!. However, many observations are equal to zero, so least squares regression would be inappropriate. A censored regression model has been considered to deal with the data [START_REF] Maddala | Limited-dependent and qualitative variables in econometrics[END_REF]. Besides, there is some evidence that some people feel they already pay too much for disposing of waste. Thus, for this category a negative WTP would have been logical. As they did not have the opportunity to state a negative amount they gave a zero value. Let us denote by WTP the gl ven answer:

WTP = WTP* if WTP > 0 and WTP = Ootherwise.
Since the real bid is only observed when it is strictly positive, the Tobit procedure is relevant.

Il uses the observations associated with a strictly positive answer to derive what would have been the other bids if respondents had had the opportunity to state a negative value. This procedure has been applied to the whole sample by considering the non-response answers to the income question as a specific modality and also to a restricted sample in which respondents refusing to fill the income question are omitted. In addition the Heckman procedure [START_REF] Maddala | Limited-dependent and qualitative variables in econometrics[END_REF] was also used for both cases, but the results were not satisfactory.

Table 7 provides the outcome of the Tobit one. Otherwise, estimations based on a restricted sample in which observations with no answer to the income question have been omitted also lead to the same results. First of ail the constant is significantly positive. Otherwise, a rapid inspection of the results shows a significant influence of income, education, age, opinion about landfill and the respondent's symptoms. However, relatives' symptoms do not significantly influence the bid leve!. According to economic theory WTP increases with income. With respect to the influence of income, it must be noted that the non-response modality effect is close to that of the lowest-class of income effect. Formai education up to secondary school makes it less likely that respondents state a high bid. With respect to age, people under fort y are willing to pay more than other respondents. Both education and age influence are non-linear. Finally, respondents suffering headache, sinus pain and throat irritation are willing to pay quite a large additional amount.

Il The constant of the Tobit equation (Table 7) provides an estimate of WTP for a hypothetical respondent defined by the reference level of each explanatory variable. Since, reference levels are associated with the most observed modalities, this constant corresponds to a kind of 'average'. The constant equals FF 181 which is in the range defined by the median and the mean of the empirical distribution.

Choosing the type of incinerator

In order to test whether a precise information given to an interviewee induces a modification in his/her behaviour, the vote for a type of incinerator was submitted ta each interviewee, even if he/she had previously expressed a null WTP. Table 8 refers to those having stated a zero WTP and Table 9 ta the others. Accorcling to Table 8, 103 among the 137 respondents who expressed a zero amount c1id not vote for the statu quo option and selected one solution among options 1 to 4. But only 58 confirmecl their vote and did accept a voluntary increase in taxes. Finally this category of people expressed a positive WTP and therefore revised their former statement. Thus 42% of those stating a zero WTP accept a tax increase when a clear policy choice is offerecl. Otherwise, 92% of those having given a positive WTP voted for option 1,2,3 or 4 and finally confirmed their votes (Table 9). In this category, a very limited number of responclents votecl for the statu quo option or c1id not confirm their votes. The votes made by people with a positive WTP, show that the large majority express stable preferences. A relatively small number (20 out of 266) modified their preferences and enclecl with a zero increase in tax. Finally, 360 responclents did not vote for the statu quo option but only 304 were likely to accept to pay (Table 10). In other words, 99 in the whole sample (25%) refused an increase in tax fees and therefore implicitly expressed a zero WTP. The majority of the respondents voted for the best available technology (option 4). The increase in disposai fees induced by each choice may be interpreted as an estimate of a minimum acceptable WTP. So a mean WTP equal to FF 235 is derived for the 304 people who accepted to pay. By adding a zero amount for the 99 people who diclnot, another estimation for the mean WTP is obtained. It equals FF 177 and it is therefore very close to the FF 181 amount derived from the Tobit mode!. Concluding comments.

This paper emphasises households' behaviour and attitudes with respect to waste management from two perspectives: (i) ex post, it discusses voluntary participation in sorting out and recycling programmes, (ii) ex ante, it considers WTP for improving waste management at the community level and the choice of a large-scale incinerator among four available options. Ex pOSI perspecti ve refers to households' actual behaviour which is observed, whereas the ex ante perspective is related to their contingent one which is derived from a scenario. Ali empirical materials come from a survey made in Paris and its outskirts.

Recycling policy combines waste separation in each dwelling and the use of central collection facilities for materials such as glass, paper and batteries. It only relies on education and moral persuasion since there is no market incentive to encourage voluntary participation. The success of this policy primarily depends on the suppl Y of specific facilities such as rubbish bins and central collection centres by municipalities. Well-educated people as weil as retired people are relatively more involved in these programmes. In addition willingness to participate increases with income. Information of the public on MSW production and management is poor. People seem more confident with respect to negative externalities from incineration than from dumping: 62% of the Paris sub-samples stated that incinerators are not harmful whereas 39% of the Villeparisis one reported nuisances.

The number of zero bids (34%) in the contingent exercise is quite low and low-income respondents are more Iikely to give a zero WTP. Otherwise interviewees with a higher level of former education and whose age is between 40 and 60 are more inclined to bid positively.

Other things being equal, those suffering specific symptoms (sinus pain, headache, throat irritation) or those whose relatives suffered such symptoms tend to bid positively. Modelling the level of WTP indicates that the bid increases with income, depends on age, education and morbidity, those suffering sinus pain, headache, throat irritation stating quite a large additional amount. Despite the weakness of the econometric results ail these points are consistent with economic theory and prior expectations involved by current behaviour. 50 to a certain extent, similar factors are prevailing in both ex ante and ex post behaviours. When more information is given and interviewees are asked to participate in a precise public choice, those having given a zero bid and those having given a positive WTP behave differently. A majority of those stating a zero WTP revise their choice by refusing the statu quo option and finally 42% explicitly accept an increase in disposai fees. In the second category associated with positive bids, only 7.5% of the interviewees revised their choice and ended with a no increase in taxes. Although these points illustrate the effect of additional information on contingent behaviour, the sample is sm ail and does not allow a firmed statistical comparison of the different cases.

A precise definition of the competing policy options induces a number of people to enter the contingent market and to accept a transaction. In conclusion 25% implicitly stated a zero WTP, instead of 34% when the scenario is less clearly focused. This involves a mean WTP around FF 180 (Euro 27), which amounts to 18% of the total disposai fees an average household pays annually. In a different context [START_REF] Huhtala | How much do money, inconvenience and pollution matter? Analysing households' demand for large-scale recycling and incineration[END_REF] obtained around FIM 60 (Euro 10) for incineration. One of the most interesting findings for policy making is that people prefer by a large majority the best available technology and are consistent since they accept to pay for il. This is contrary to what municipalities are doing because they are willing to prefer the least costly technology just complying with the minimum standards enforced by the legislation.

  produccs 1.7 tonnes of \Vaste a year -as one person produces an average 425 kg -and pays about FF 1000 per year for \'Vaste disposai, as part of their local taxes. Incineration costs more tllan landfilling. But the regulations imposed by the European Commission are very strict and allow only technologies that entail negligible heallh risks. So can you tell what maximum increase of tax per year you would acccpt ta pay for an improvcl11cm of waslC processing'! FF _ _ How much do you currently pay for local taxes? FF _ _ * FF = French Franc. 1 FF =0.15245 €.

  To summarise: Option 0: the currcnt situatÎon Option 1: incrcased cast of FF Il 1 per family pcr year Option 2: increased cost of FF 128 per f'amily per year Option 3: increascd cost of FF 204 per family per year Option 4: increased cast of FF 272 per family per year Which option would you vote for? (you may chaose the present situation) Do you therefo!'e accept Cl voluntary increase of YOUf laxes of FF__ (cost of the chosen option) pel' yeM'!

  = non-response, l'cf = reference, N = number of observatIOns, OF = degree of freedom. (a): hkehhood ratio test statislic for joint significance of the variables.

Table 1 Basic statistics Nûle. ThIS calegory Includcs exccullVCS, managers and profCSSlOnals. 2 Available Illonthly incomc \Vas catcgorised iota 9 classes and respondents were asked ta indicate the relevant class l'or thcir household. Mid-points arc uscd lo calculate the various statistics but the four households in the highest income c1ass arc excluded.

 1 

	Variable	Sample	Number	Mean	Median	Standard Deviation
	Sex (1 -men, 0 otherwise)	Ali	403	0.50		
	A"e (vcars)	Ali	403	48	47	082
	Type of houschold (1 = couple Paris 13\1	99	0.29		
	wilh childrcn, 0 otherwise)	Paris [5 th	100	0.34		
		Villeparisis	200	0.52		
		Ali	399	0.42		
	Education (1 :;;:; over secondary Paris 13 th	100	0.48		
	school, OOlhcrwise)	Paris 15 th	100	0.55		
		Villeparisis	202	015		
		Ail	402	0.39		
	Active (1 :;;:; cmployed persan, Paris 13 11 oothenvisc) Paris 15 1h	100 100	068 0.66		
		Villeparisis	203	0.75		
		Ali	403	0.71		
	Occupation (1 :;;:; high position ' , Paris 13 11 oolherwise) Paris 15 th	100 100	021 0.33		
		Villeparisis	203	0.09		
		Ali	403	0.18		
	Monthly incarne pel' household Paris 13 11	93	15962	12500	8305
	(FF) 2	Paris 15 1h	92	18353	17500	8989
		Villeparisis	189	14047	12500	6398
		Ali	374	15583	12500	7777

Table 2 .

 2 Data on respondents' morbidity

	SvnlDLOms	Number	%	Mean aoe (vears)
	Breathing diffïcultics : asthma, chronic bronchitis	67	35.8	51
	Rhinilis (COol mon cold)	50	26.7	52
	Headaches	48	257	39
	Throat irritation	22	11.8	46
	Total	187	100	47

Table 3 .

 3 Percentage of households that sort waste al the source Sorling OUI and recycling strategy also relies on the use of central collection facilities which are available for glass and paper in most municipalities. There is no financial incentive to separate different types of waste and to dispose of them at the relevant collection centre. So, public policy is based on education and moral persuasion. People who regularly use collection centres act voluntarily and bear additional costs. As shown in Table4, the distance from home to the nearest centre influences negatively the willingness to use them. Voluntary use is quite popular since 59.2% of the respondents state that they al ways or often use them (but we must be careful with this assertion because of the weil known tendency to overstate a "good" behaviour). Higher level of education and income are positively correlated with sorting out, and retired people are relatively more involved in these programmes. It appears that both programmes (sOt•ting out at the source and bringing to a collection centre) are complementary.

	NUl11ber of rubbish bins	1	2	3 or more	Total
	Paris 13 1	\	34.0	170	490	100
	Paris IS 1h	230	72.0	5.0	100
	Villenarisis	96.0	1.5	2.5	100
	Ail		62.6	22.8	146	100

Table 4 .

 4 Willingness to use collection centres

	Tvnc or use	Number	%	Distance From home (m)
	Always	184	47.1	248
	Onen	47	12.1	214
	Occasîonally	63	16.2	487
	Never	96	24.6	472
	Total	390	100	338

Table S .

 S Annually WTP (in FF) to improve the present situation.

		N	Mean	Standard-	1"	Median	3'"	Min	Max	Mode
				errer	ouarlile		Cluartile			
	Ali WTP	403	244	340	0	ISO	300	0	2000	0
	WTP> 0	266	370	3S9	ISO	2S0	SOO	10	2000	SOO
	Note. N									

= numbcr 01 observations.

  

Table 6 .

 6 Probabilitv to "ive a zero WTP (Probit oroeedure).

	Variable	Estimate	Std Error	ChiSquare	Pr> Chi
	Constant	-0.50	032	237	0.12
	lncome			10.08	0.04
	< FF 10000	043	0.23	342	0.06
	FF 10000-15000	0.05	0.21	0.05	0.83
	FF 15000-20000	0.03	0.22	0.02	090
	NR	0.71	0.30	5.65	0.02
	> FF 20000 (re 1)	-	-		
	Education			5.53	0.06
	Primary	034	0.22	2.44	0.12
	Secondary	0.39	0.17	5.37	0.02
	Higher (rel)	-	-		
	Age (years)			20.54	0.00
	< 40	-0.70	0.18	1540	0.00
	> 60	0.13	0.20	044	051
	40-60 (rel)	-	-		
	Type of household			3.60	0.31
	One persan	0.02	0.22	001	0.93
	Couple with childrel1	0.36	021	309	0.08
	Other	0.11	0.25	0.20	0.65
	Couple without ehildren (rel)				
	Landrill disamcnilics			1.18	0.55
	NR	0.11	0.17	040	0.53
	No	-0.09	0.23	015	0.70
	Ycs (rel)	-	-		
	Respondent's symptoms			2.76	043
	NR	-0.06	0.20	0.08	0.78
	Sinus/1hroa!	-035	0.24	205	015
	Hcadache	0.00	0.27	0.00	0.99
	Brcathing diftïculties (rel)	-	-		
	Family's symptoms			9.50	0.02
	NR	-037	0.18	444	0.04
	SinUS/lhroat	-0.57	0.26	4.75	0.03
	Headachc	-0.72	031	5.31	0.02
	Breathing difficullies (rel)	-	-		
	X' (a)	DF=19		43.99	0.00

--

Concordant predictions;;;; 69.80% N =403 Nole. NR = non-rcsponse, rel' = reference, N ;;;; nurnber of observations, DF = degree of freedolll. (a): likelihood ratio test statistic for joint signi ficance of the variables.

  

Table 7

 7 Estimation of WTP

	Variable	DF	Estimate	Std Error	t	ChiSquare	Pr> Chi
	Constant	1	181	109	1.66	2.75	0.10
	Tncome	4				24.82	0.00
	< FF 10000	1	-320	80	-4.03	16.22	0.00
	FF 10000-15000	1	-144	71	-2.03	4.10	004
	FF 15000-20000	1	-31	74	-0.42	0.18	067
	NR		-343	112	-3.07	9.42	0.00
	> FF 20000 (l'cf)	0	0	0			
	Education	2				5.44	0.07
	Primary	1	-53	77	-0.69	0.47	0.49
	Secondary	1	-127	56	-2.29	5.22	0.02
	Higher (l'et)	0	0	0			
	Age (years)	2				Il.85	000
	< 40	1	197	59	335	11.20	0.00
	> 60	1	51	69	0.74	0.55	0.46
	40-60 (rel)	0	0	0			
	Type of houschold	3				3.39	034
	One person	[	-90	74	-1.22	1.48	0.22
	Couple \Vith children	1	-118	68	-1.72	2.97	0.09
	Other	1	-60	84	-0.71	0.51	0.48
	Couple without children	0	0	0			
	Landfill disamenities	2				4.51	0.11
	NR	1	-32	60	-0.53	0.28	0.59
	No	1	104	76	1.37	1.87	0.17
	Yes (ref)	0	0	0			
	Respondent's symptoms	3				8.03	0.05
	NR	1	54	70	0.77	0.60	0.44
	Sinus/throm	1	210	82	2.55	6.51	0.01
	Hcadachc	1	141	92	1.53	2.34	0.13
	Breathing diflïcultics (l'cO	0	0	0			
	Family's symptoms	3				3.49	0.32
	NR	1	115	61	1.87	3.49	0.06
	SÎnus/throm	1	61	82	074	0.55	0.46
	Headache	1	59	97	0.60	0.36	0.55
	Breathing diflïculties (ref)						

con Ifme 'Jy respOIl ents statJn<Y a zero Votes No confirmation Confirmation

  

	WTP otes expresse an Total d d d fi db T bl 8 V a c
	Option 0	34		34
	Options 1 ta 4	45	58	103
	Ali	79	58	137

Table 10 .

 10 Number of votes by option, expressed and confirmed.

	Option	Vote	Accept
			to Dav
	1 (FF III)	26	23
	2(FF 124)	24	23
	3 (FF 204)	61	59
	4 (FF 272)	249	199
	1,2,3&4	360	304

Acknowledgements.

The authors acknowledge the French Ministry of the Environment for financial support.