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Abstract

This paper explores the use of a reallocation of the existing public budget scheme as the payment vehicle in a valuation exercise aiming to elicit public preferences for a marine rehabilitation program and examines whether valuation estimates are sensitive to different public budget sources. A split sample approach was used with the two treatments differing only with respect to the alternative public good whose expenditures reduction from the national budget would finance the environmental program under evaluation. Results suggest that, in the context of this study, the alternative public good in the tax reallocation scheme influences preference formation. More interestingly, when respondents perceive the alternative good, whose budget is to be reduced to finance the marine program under evaluation a public bad, a Pareto improvement is achieved through the redistribution of tax revenues. Although the inclusion of a public good perceived as a bad in the reallocation scheme does not allow for welfare estimates to be elicited, the relative ranking of the attributes of the good under evaluation are estimated. Formal testing revealed that the marginal rate of substitution between attributes is also affected by the choice of the alternative public good. Implications for future valuation studies are discussed.
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1. Introduction

It is well documented in the stated preferences literature that the payment vehicle is an important feature of the valuation scenario and therefore the selection of the appropriate payment mechanism presents a challenge for the stated preferences practitioners (Mitchell and Carson 1989, Stevens et al 1997, Morrison et al. 2000). Economic values inferred from valuations studies are found to be sensitive to the payment instrument, its duration and its periodicity/frequency. The NOOA panel, the state-of-the-art guidelines in valuation studies, explicitly states that the proposed payment vehicle should be seriously taken by respondents if valid welfare estimates are to be elicited (Arrow et al. 1993). Typically in stated preference applications the payment vehicle employed is a specific tax aiming to raise funds for the provision of the good under evaluation. Under standard taxes, willingness to pay measures are elicited, being the amount of income the respondent is willing to pay to forgo for an improvement in the quality/quantity of the good under evaluation. However, there is ample empirical evidence of payment biases associated with mandatory payment schemes such as taxes. Payment biases arise when respondents object the payment vehicle used in the valuation scenario and thus either react strategically, by not revealing truthfully their preferences, or protest against the valuation exercise by stating zero value for the proposed good (Mitchell and Carson 1989, Morrison et al. 2000)
To address the payment vehicle bias problem and derive informed policy recommendations, alternative payment mechanisms have been applied and their effects on preference elicitation and valuation have been examined (Champ et al. 2001). Recently, tax reallocation schemes under which the finance of the project under evaluation is undertaken through a reallocation of money currently spent on other public goods are introduced in the stated preferences literature (Bergstrom et al. 2004, Kontoleon et al 2006, Nunes and Travisi 2009). In eliciting the value of the attributes of the public good under consideration, the tax reallocation literature assumes that there is a trade-off between the public good whose budget will be decreased to finance the increase in the quantity/quality of the public good under evaluation. Accordingly, the amount of the alternative good that people are willing to forgo for an increase in the quantity/quality of the good under evaluation provides a measure of the value people attach to the good. Given the unpopularity of new taxes, the redistribution of existing taxation is a highly appealing (plausible and non-objectionable) public policy instrument, and is often employed in real decision-making. The relative merits of a reallocation scheme as a payment instrument in valuation studies are even more pronounced in low-income counties where valid welfare estimations may be confounded by budget constraints. 

Although there are several benefits associated with reallocation schemes, mainly in terms of perceived realism and elimination of strategic behaviour and protest responses, their use is not widespread mainly because the rather limited literature has not adequately addressed issues of validity. Reported results are contradicting as to whether valuation estimates differ under tax reallocation schemes and standard taxes. Bergstrom et al (2004) and Nunes and Travisi (2009) conclude that Willingness to Pay estimates are higher under a tax reallocation scheme whereas Kontoleon et al (2006) report insignificant differences in welfare estimates when reallocation schemes are compared to taxes. Authors agree that findings may be case-study specific, thus more research is recommended to allow for robust conclusions to be reached to guide the future research in the payment instrument selection. Another major concern relates to the robustness of the results when different public goods are selected to be traded-off in the reallocation scheme. Bergstrom et al. (2004) and Kontoleon et al. (2006) have used ‘all other public goods’ as the alternative government-funded good. Nunes and Travisi (2009) are the first to formally test the effect of different public goods on individual valuations for a noise reduction program in Italy. Authors conclude that preferences are not sensitive to choice of alternative good but results may be specific to the public goods considered in their study. Further investigation of the effect of other good selected to traded-off in a reallocation task on preferences is thus clearly needed. 

Moreover, the implicit assumption in the literature employing a tax reallocation scheme is that people can trade-off between the public goods in the reallocation scheme. Equivalently, this implies that people hold value for increases in both goods. What if people consider the provision of the alternative public good in the reallocation task as welfare decreasing and thus the good exhibits features of a public bad? In such cases, we expect a welfare gain to be associated with a decrease in its provision. Consequently, there is no longer a trade-off between the goods, and thus the valuation task is not capable anymore of eliciting monetary values for the attributes of the good under evaluation. However, when considering alternative public goods, researchers are hardly aware of the value these goods entail for the respondents, if any, or of their potential public bad nature. We argue that this represents another challenge for the reallocation literature that needs to be enlightened.

This paper contributes to the tax reallocation literature by examining the effect that the choice of the public good whose public budget share will be reduced to finance the provision of the good under evaluation may have to individuals’ valuation. To this end, we use a split-sample approach to formally test whether the valuation estimates for a public good differ significantly under different sources of existing government revenues that the money to finance the proposed project is allocated from. The public good under evaluation is a regional marine rehabilitation project in the West Black Sea. Specifically, half of the sample was explained that the proposed marine project would be financed through a reduction of the national budget for renewable energy projects, whereas the other half was faced with a scenario stating that the project would be financed with money currently being spent for the training of the administration sector. Although not manifested in the focus groups, held before the survey was launched, the training of the public administration, considered in the second reallocation treatment, exhibits a public bad nature. The implications of this finding for the valuation exercise are discussed, and guidelines to future research in order to ensure a plausible reallocation scheme are offered.

Our work is similar to Nunes and Travisi (2009) in that we explicitly specify the alternative public good to be traded off in the reallocation scheme; we are however extending their approach in three ways: a) we examine the effect of the funding source on valuation in a low-income environment b) we estimate models which explicitly account for unobserved heterogeneity in the sample and c) we examine the implications of including a public service considered as a public bad by respondents. To our knowledge this is the first valuation study considering a public bad in a reallocation scheme employed as the payment vehicle in a valuation study.

Our experiment was implemented in Turkey and Ukraine, two low-income states in transition process of developing and updating their national policies towards sustainable marine resources management and environmental protection. Although the primary aim of the paper is methodological, the results under this study may as well assist policy-makers in the countries bordering the West Shelf of the Black Sea in the implementation of the recently adopted European Marine Strategy Directive, which aims to achieve good environmental status for European marine waters by 2021. 

2. The West Black Sea Valuation Study

2.1 Stating the problem

The Black Sea is among the largest inland water basins in the world sustaining a unique ecosystem, providing a variety of goods and services with value to humans. The last three decades the Black Sea ecosystem has witnessed a dramatic change due to pressures from human activities and natural processes (Black Sea Commission 2009). The almost entirely enclosed nature of the Sea has amplified the effects of climate change and anthropogenic forcing. Likewise, benefits for the coastal populations from their interaction with the marine environment have been reduced. Although there are signs of the recovery mainly in response to the implementation of EU environmental policies, the state of the environment in the western shelf continues to be a matter of concern due to ongoing degradation. There is decreasing transparency of Black Sea waters and there are regular beach closures due to insufficient treated sewage discharge problems. Nitrogen and phosphorus loading mainly from agricultural practices also affect water quality. Although there is evidence that nutrient concentrations are decreasing in the Black Sea, elevated concentration are observed along the West Coast due to excessive nutrient input from the river Danube.

Meanwhile, maritime pollution from the transportation of oil and other hazardous substances constitute a threat for public health. There are currently 28 pollution hot spots in the West Black associated with high pollution levels, presenting a risk of contamination from waterborne diseases. Marine mammals such as dolphins and monk seals are critically endangered and small pelagic fish stocks have declined due to overfishing and destructive fishing practices. Moreover, alien species, introduced through uncontrolled deballasting from ships, are still a major cause of native biodiversity loss. The rate of alien species invasion reached a peak at the 1980s and 1990s but continues at a steady state today (EEA, 2007) 
Governments in the bordering states are beginning to recognize the need for sustainable management of the marine resources, and various research and monitoring programmes are currently carried out in the Black Sea both at national and international level. Collaborative efforts under the auspices of international bodies such as the European Union have also been undertaken, which motivated our case study.

2.2. Data collection and experimental design

Our choice experiment survey was administered to two random samples of residents in the west Turkish and Ukrainian Coast of the Back Sea and elicited public preferences towards different marine management policies to improve water quality and biodiversity and reduce the risk of contracting water-related diseases in the West Black Sea Shelf. Data collection took place from August to October 2009 through personal interviews by trained local partners. The implementation of the survey resulted in 472 usable questionnaires being collected, 312 in Ukraine and 160 in Turkey. 

 Focus groups feedback and scientific evidence guided the selection of attributes and their potential levels under different management options. Attributes employed and their levels are presented in table 1.

Respondents in both treatments were also asked about their attitudes towards renewable energy as well as their opinion on the necessity for public reforms in their countries. Perceptions about values from goods and services the Black Sea ecosystem supports were also elicited, while respondents were also asked to declare on four-point scale their level of trust on different institutions in charge of the implementation of the project. The choice task followed. An orthogonal fractional factorial design was used to generate 32 choice sets which were blocked in four versions for each split sample. Respondents were thus faced with eight choice cards, each asking them to state their preferred profile among two marine resources management options and a status-quo alternative. The status quo corresponded to the situation that would prevail in the Black Sea ecosystem in 2030 in the absence of any policy action. Visual aids were also used to ease comprehension. An example of a choice card is provided in figure 1. Photos and accompanying wording were carefully tested in the pilot survey to ensure respondents get a clear understanding. Cheap talk script asking respondents to keep in mind their disposable income and other payments they might be making for similar goods and services to reduce hypothetical bias was also included in the scenario. A number of debriefing questions to identify protest behaviour were also incorporated. In total 3 protestors were identified in the Renewable Energy sample and 12 in the Public Administration sample and were excluded from the final sample. 

A follow-up question asking respondents to rate their perceived level of difficulty to accomplish the choice task was included given the unfamiliarity of people in the area with surveys. We then treated respondents with high-stated complexity as outliers and were then removed from the final sample given that complexity is likely to encourage respondents’ applying simplifying heuristics when making choices and thus affects choice consistency (DeShazo and Fermo 2002). In total 15 respondents finding the task highly complex were excluded from the subsequent analysis in the Renewable energy treatment and 4 in the Public Reform. 

Excluding protestors and respondents stating high-complexity level for the choice task we ended with 215 individuals in the Renewable Energy sample and 223 individuals for the Public Administration sample. While this sample size is not sufficient for generalizing the results in the West Black Sea shelf, it is adequate for the methodological purpose investigated in this study.

The last part of the questionnaire ascertained respondents’ socio-demographic information, such as gender, age, level of education and household income. Formal testing revealed no statistical difference in the socioeconomic characteristics between the two splits but for the income. Thus, difference in preferences across the two treatments, if established, can be ascribed to the funding source. Table 2 reports the socioeconomic background of respondents in the two samples. To control for differences in the income between the two samples a model including an interaction term of the income with the reallocation dummy was estimated but the relative coefficient was not statistically significant. The insignificance of the income was anticipated since in the reallocation task respondents are not income constrained.
3. Alternative Public Good Effect Hypothesis and Treatments

The present valuation exercise explores the use of a reallocation of the existing public budget as a payment vehicle. Redistribution of existing public expenditures is often the way public goods are financed in real policy making, thus the payment vehicle is realistic, while concerns of strategic behaviour on behalf of respondents associated to new taxes are avoided.

The tax reallocation task requires respondents to trade-off some amount of a public good or of a composite commodity of all other public goods, if the alternative public good is not specified, to obtain an improvement in the public good under evaluation. Bergstrom et al. (2004) introduce the notion of compensating tax reallocation (CTR), analogous to compensating surplus under standard taxes, defined as the change in the provision of the alternative public good that holds the utility constant, given a change in the provision of the public good under evaluation. Formally, by using expenditure functions:
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where e is the household expenditure required to attain the utility level u0, P is the price vector for the market goods, Q0 and Z0 are the initial levels of provision of the alternative public good and of the public good under valuation, respectively, Q1 and Z1 are the subsequent levels of provision after the reallocation, and u is the utility associated with the initial level of provision of all public goods. Given that a tax reallocation scheme does not affect household’s disposable income (
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, Bergstrom et al (2004) show that:
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implying that (2) reduces to:
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In the realm of this framework willingness to reallocate is the expenditure on the other public good respondents are willing to forgo in order to finance the good under evaluation. A standard assumption underlying this framework is non-satiation so that a trade-off in terms of utility is present when people sacrifie the quantity/quality of one public good to finance another. However, whether utility satiation is associated with the current level of provision of a public good is hardly known a priori to the researcher. In this paper we are interested in examining whether preferences are sensitive to the selection of the alternative public good in a valuation study employing a tax reallocation as a payment vehicle and further explore the implications for the valuation task when preferences are satiated with respect to the current level of the provision of the alternative good. 

In order to examine the influence of the funding sources on welfare estimated, two versions of the questionnaire were designed. The two treatments differed only with respect to the public good whose budget would be reduced to finance the marine rehabilitation program. Renewable energy projects and administrative reform projects were used respectively. 

Specifically, the script in the case of renewable energy projects budget reduction read as follows:

‘To cover the cost of the marine restoration program described above, funds will be raised from the government purse in each country. In this case no new taxes will be introduced. Money will be reallocated to the marine program through a reduction in 2010 budget on renewable energy without any further taxation. Therefore, this money will no longer be available for financing renewable energy projects that would contribute to the increase of the share of renewable energy in the total energy mix in the countries of the West Black Sea.’
Respectively, the script when part of the taxation currently being spent on administrative reform payments would be used to finance the marine program read as follows:

‘To cover the cost of the marine restoration program described above, funds will be raised from the government purse in each country. In this case no new taxes will be introduced. Money will be reallocated to the marine program through a reduction in 2010 budget on public administration training expenses in each country without any further taxation. Therefore, this money will no longer be available for financing training projects aim at improving civil servants’ skills and productivity and at making them work more efficiently and able to support citizens better.’
Our null hypothesis is that preferences do not differ across the two treatments. Formally:
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Rejection of the null would suggest that future valuation studies employing a payment reallocation scheme should be carefully designed with respect to funding sources proposed in the valuation scenario. Focus groups and pretesting should guide the selection of the alternative public good whose public budget reduction would finance the public policy under evaluation.

4. Econometric Results and Welfare Estimations

4.1 Model Specification
A Random Parameters Logit (RPL) model was used to analyse the choice data to allow for preference heterogeneity in the population. RPL models do not exhibit the strong assumption of independent and identically distributed error terms and its underlying behavioural assumption of independence of irrelevant alternatives. Moreover, this specification allows the derivation of individual-specific estimates conditional on the observed individual choices and the subsequent investigation of the determinants of stated willingness-to-allocate.

Under a random parameters logit specification the utility a respondent i derives from an alternative j in each choice situation t is given by:
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where X is a vector of observed attributes associated with each alternative and 
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 is the random component of the utility that is assumed to be independently and identically distributed (iid) and follow a Type 1 extreme value distribution. The probability that an individual i chooses alternative j in a choice situation t is:
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which is the integral of standard logit function over the distribution of random parameters,
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. Since this integral has no closed form, parameters are estimated through simulation and maximising the simulated log-likelihood function.  Parameter estimates in all models were generated using 100 Halton draws and the random parameters were specified as random with normal distributions apart from the reallocation coefficient which was specified as constant to allow for the calculation of the willingness-to-allocate (Train 2003; Revelt and Train 1998).
4.2 Econometric Estimation Results 

In the analysis that follows we have pooled data for each treatment from the two countries (table 3). Although countries are different in terms of the macroeconomic variables as reflected in the differences in the socioeconomic background of the two samples per treatment, formal testing revealed that the pooled samples do not have statistically different socioeconomic characteristics. Differences in valuation can thus be attributed only to the effect of the funding sources. However, a country dummy variable indicating the country of individual was also included in the models and interacted with the tax coefficient.
4.2.1 Utility coefficients estimation 
Renewable energy sample

All attributes have a significant effect on the choice of the alternative and the expected signs with positive coefficients for water quality, biodiversity and reduced health risk. Results suggest that a reduction of the health risk from high to low is the most important characteristic of a marine management alternative. The tax reallocation coefficient is negative and statistically significant indicating that respondents are not willing to reallocate money from the renewable energy budget to finance the marine program ceteris paribus.  The result is even more pronounced in the Ukrainian sample as implied by the negative coefficient of the interaction term.
Public Reform Sample

All attributes have a significant effect on the choice of the alternative and the expected signs with positive coefficients for water quality, biodiversity and reduced health risk. Results suggest that high water quality is the most important characteristic of a marine management alternative. The tax reallocation coefficient is positive and statistically significant indicating that respondents are indeed willing to reallocate money from the budget previously spent to public reform programs to finance the marine program. The reform of the public administration is actually viewed as a public bad and a reallocation of the taxation revenues previously being spent for administrative reforms is a Pareto improvement contributing positively to respondents’ utility. The result is even more pronounced in the Turkish sample as implied by the negative coefficient of the interaction term.
4.2.2 Marginal rates of substitution estimation
In the public reform treatment WTP cannot be estimated since by definition WTP presupposes that there is a trade-off between the good under evaluation and the income (the provision of the alternative public good in our case). However, marginal rates of substitution are estimated in both samples to enable us examine whether the relative ranking of the individual attributes is affected by the choice of the alternative public good in the reallocation task. The medium water quality attribute was used as the numéraire (table 4):
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Confidence intervals are estimated using the Krinsky- Robb method. In both treatments respondents consider low health risks as the most important attribute followed by high water quality. There is a reversal in the ranking for the remaining attributes.
5. Effect of the Funding Source on Valuation

5.1 Utility coefficients 

Since in Random Parameter Logit models, utility coefficients are confounded with scale, testing for equivalence of preferences across the two samples requires scale parameter differences to be isolated. To formally test for identical preferences, and accounting for scale factor differences, the two-step procedure proposed by Swait and Louviere (1993) was followed. Following Swait and Louviere, a grid search is conducted to estimate the ratio of scale parameters. A likelihood ratio test was then performed, in the first stage, to test for equality in the utility parameters between the two samples while allowing for the scale to differ. If the equivalence of parameters cannot be rejected, a likelihood ratio test would also be performed in stage two to test if scale factors are equivalent.

The hypothesis of equal marginal utilities between the two samples can be rejected at 5% level of confidence implying that preferences are sensitive to the choice of the alternative good in the reallocation task.
5.2 Relative ranking of the attributes 

Since WTP estimations cannot be derived in the public reform sample we estimate the marginal rate of substitution of each of the attributes using the medium water quality attribute as the numéraire. To formally examine whether or not the marginal rates of substitution between the attributes are statistically different in the two treatments we will further apply the complete combinatorial test proposed by Poe et al. (2005). We finally calculate the Spearman rank-order correlation coefficient which indicates non-parametrically the degree of correlation between the rankings. A statistic of 0.75 implies that the two sets of data show strong, positive correlation.
6. Conclusions

In this paper we seek to contribute to the ongoing debate relating to the choice of an appropriate payment vehicle in stated preferences valuation studies by exploring the use of a tax reallocation scheme in a low-income setting and formally test the effects of different funding sources to stated individual valuation responses. A split sample procedure was employed to provide data for testing the hypothesis of equality in respondents’ preferences when alternative pubic goods are traded-off to finance the project in question. Specifically, a public good perceived by respondents as a public bad is considered in the one treatment. Results reveal that in such cases people choose, ceteris paribus, alternatives involving higher reallocation of the tax revenues. The reallocation of the existing taxation is thus welfare enhancing. Although such a design does not allow for welfare estimates to be elicited, since the implicit assumption for willingness to pay measures to be estimated is that people can apply compensatory decision making, the marginal rate of substitution for the non-price attributes is elicited. 

Results suggest that the choice of the alternative public good significantly affects the preferences structure and thus researchers applying the reallocation scheme should be careful when defining the public good whose budget from the existing tax burden would be reduced.  More research is clearly warranted to examine the sensitivity of preferences and willingness to reallocate in the choice of alternative public goods.
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8. Appendix
Tables and Figures

Table 1: Attributes and their Levels 
	Attribute
	Definition
	Levels

	Water quality
	Transparency of water as indicated by sight depth
	Low
Medium

High

	Biodiversity 
	Number of different species and their abundance
	Low

Medium

High

	Public Health 
	Number of pollution hotspots associated with risk of contracting water-related diseases.
	Low

Medium

High

	Tax Reallocation
	Reduction of the 2010 budget

on  Renewable Energy / Public Administration Reform Projects


	0 (status quo): money will not be reallocated

20 euros 

50 euros

80 euros 

100 euros


Table 2: Descriptive Statistics

	Socio-economics
	Renewable Energy  Sample
	Public Reform Sample
	P-value

	Age
	39.21
( 14.67)
	37.73
(15)
	0.297

	Gender (0=male,1=female)
	0.41
(0.49)
	0.60
(0.49)
	0.5219

	Household size
	2.98
(1.36)
	3.01

(1.47)
	0.8244

	Number of Children 
	0.79
(0.96)
	0.72
(0.62)
	0.3672

	Education (1=tertiary education and higher, 0=otherwise)
	0.65
(0.47)
	0.57
(0.49)
	0.0819

	Employment (1=in full time employment, 0=otherwise)
	0.57
(0.50)
	0.55

(0.50)
	0.6756

	Household income (€ per month)
	502.16
(452.17)
	725.23
(1066.32)
	0.0044

	High Realism of the scenario
	0.62
(0.48)
	0.68
(0.46)
	0.1823

	Trust to the Government to undertake the marine restoration program
	0.26

(0.44)
	0.26

(0.34)
	1


Table 3: RPL Estimation Results 

	Attribute
	Renewable Energy
	Public Reform

	
	Parameter

(St Error)

	Water Quality Medium
	1.44886***       .12452829    
	.86595***       (.09949442)     

	Water Quality High 
	1.48397***       .13059001    
	1.20746***       (.11308928)    

	Biodiversity Medium
	1.26969***       .11889598    
	.75159***       (.09469928)     

	Biodiversity High
	1.27317***       .13319636     
	.17568          (.11353920)     

	Health Risk Medium
	1.10403***       .13087857     
	1.07236***       (.10823816)     

	Health Risk Low
	1.85718***       .17459350    
	1.20810***       (.12991653)     

	Tax Reallocation
	-.00870***       .00238644    
	.00687***       (.00222102)     

	Tax Reallocation|*

Country dummy
	-.00644**        .00259855    
	-.00532**        (.00249957)    

	Alternative Specific Constant
	-.11208          .18567810     
	-.28513          (.17997961)    

	Parameters standard deviation

	Water Quality Medium
	.78344***       (.13937069)    
	.65527***       .14779784     

	Water Quality High 
	.56620**        (.23221505)    
	.57241***       .22060373     

	Biodiversity Medium
	.50477***       (.17835754)     
	.55476***       .14888942     

	Biodiversity High
	.28471          (.26183740)     
	.89710***       .16487366     

	Health Risk Medium
	1.06968***       (.15455639)     
	.02914          .23718506      

	Health Risk Low
	1.59601***       (.17405898)     
	.86384***       .16387573     

	Log likelihood
	-1131.572
	-1264.573     


***Indicates significance at 1%, **Indicates significance at 5%,*Indicates significance at 10%.
Table 4: Marginal Rate of substitution 
	Attribute
	Renewable Energy sample
	Public Reform sample
	P-value 

Poe et al. test

	
	MRS
	Rank
	MRS
	Rank
	

	High water quality
	1.02423***
	2
	1.39437***
	2
	

	Medium water quality
	1.00000***
	3
	1.00000***    
	4
	

	High biodiversity
	.87874***       
	4
	.20287          
	6
	

	Medium biodiversity
	.87634***
	5
	.86794***
	5
	

	Medium health risk
	.76200***
	6
	1.23836***
	3
	

	Low health risk
	1.28182***
	1
	1.39512***
	1
	


Figure 1: Example of a choice set
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