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- Abstract -

The so-called Coase Theorem is one of the cornerstone of the Law and Economics approach. The original proposition of the Theorem tells us that if the initial delimitation of rights is known and if transaction costs are zero the final allocation of resources is efficient and does not change with the initial assignment of rights. The application of the Coase Theorem to the problem of environmental harm is usually dismissed because of the presence of high transaction costs. In this paper, after restating the Theorem, it is argued that it exists a different reason why it is not appropriate to apply the Coasean framework in the context of environmental law and economics. Namely, that the initial allocation of rights affects preferences and therefore the final outcome will vary with the initial allocation of rights. Some empirical evidence in support of this thesis are also presented. Such conclusion can be read either with skepticism or with enthusiasm. In both cases one can acknowledge some specific limits of the analytical tools currently available to investigate the problems entailed by environmental harm. Limits, instead of being discouraging, should stimulate new areas of research. This theoretical analysis implicitly suggests that, in the realm of positive-normative analysis, more should be done to understand how to value environmental goods.
It is not my purpose to argue that simplification can never be justified. Economics – indeed any empirical discipline – would be impossible if simplifications were to be ruled out. The point concerns the need to recognize distinctions, which are important for the purpose of the study at hand.

Amartya Sen, 1985 

Introduction

We know that, as a matter of rhetoric, the Coase Theorem tells us just the opposite of what it states. In fact, given the highly plausible hypothesis of positive transaction costs, the Theorem tells that the question of 'feasibility' of an optimal outcome depends upon the existing law. The Theorem, then, states that the legal rights do matter. In fact, the attention of legal economic scholars has been overtly focused on the presence of transaction costs. However, one can figure out another reason why the initial legal assignment of rights does matter; namely, that the initial assignment of legal entitlements changes individual preferences. In this paper, I try to show under which circumstances, different from positive transaction costs, the initial assignment of rights plays a critical role. The main goal of the paper, hence, is to shift the attention to the role played by transaction costs within the economic system to the role played by the initial allocation of rights.

Coase in his well-known article, the Problem of Social Costs (PSC), claims the general applicability of his argument (PSC, 104-5). We should, thus, be able to apply his reasoning also to the problem of environmental harm. Actaully, the relevance of the paper for the law and economics theory of the environment emerges from the very first sentence of the PSC: “[t]his paper is concerned with those actions of business firms which have harmful effects on others. The standard example is that of a factory, the smoke from which has harmful effects on those occupying neighboring properties” (PSC, 95). However, it would be very easy to say that the Coase theorem is not applicable to the case of environmental harm as transaction costs are extremely high (e.g. prominent bargaining costs, given the large number of parties involved). This is of course right, and actually Coase himself was perfectly aware of it: “[b]ut equally, there is no reason why, on occasion, such governmental administrative regulation should not lead to an improvement in economic efficiency. This would seem particularly likely when, as is normally the case with the smoke nuisance, a large number of people is involved and when therefore the costs of handling the problem through the market or the firm may be high.” (PSC, 118). From this we can infer that, if the number of people involved were only two, then it would be likely that the same efficient outcome would result, no matter how the legal rights are initially specified. Yet, it seems that, especially for environmental problems, the Coase Theorem, and more specifically the invariance proposition, does not hold even when transaction costs are zero. This is due to the effects of the initial assignment of property rights. Such a result, if proved, is particularly important because it shows that when regulating, attention must be paid, not only to transaction costs, but also to the initial delimitation of rights per se and, eventually, to their redistribution. 

In particular, I argue that, for the invariance proposition of the Theorem to hold, the formation of preferences should be considered independent from the initial assignment of rights. This proposition is presented in the first paragraph of the paper. In the second and in the third paragraphs I show whether and under what conditions the value attached to the object of trade depends on the initial allocation of rights. In the fourth paragraph it is contended that the assumption of given preferences, necessary for the Theorem to be correct, is conceptually distinct from the assumption of zero transaction costs. Finally, I argue that the assumption of exogenous preferences in the context of environmental harm, can be considered as a domain assumption, and therefore the Theorem should not be applied in the context of environmental law and economics.   

A preliminary confession. This analysis is meant to be mainly positive in character. I admit, though, that what caught my attention in the first place was the normative byte of Coasean analysis lato sensu. I understood later that normative analysis is mostly a function of positive analysis. This is because, following the Blaug/Sen distinction between pure/basic and impure/non-basic value judgements, the latter depend on ‘is’ statements. We can illustrate the point by writing Na = f(BVj + NBVj), and NBVj = h(Pa). Thus, Na = f[Vj +  h(Pa)], where Na stands for normative analysis, BVj for basic value judgement, NBVj non-basic value judgement and Pa for positive analysis. Given that the normative economic analysis of law is fraught with several non-basic value judgements, we have to agree with Blaug that  “despite Hume's guillotine, the realm of ‘ises’ continually invades the realm of ‘oughts’”. This is the main reason that led me to concentrate the attention on the ‘is’ dimension of the Coase Theorem.
1. Specifying assumption (d) of the Coase Theorem.

‘The Problem of Social Cost’ contains no explicit Coase theorem, but commentators have professed to see such a theorem, the only theorem to my knowledge with an established name but no universally-recognized content.

Dan Usher

As Coase himself was aware of the misunderstanding originated from his paper
, I report his own words to express the ideas behind the so-called Coase theorem. “It is necessary to know whether the damaging business is liable or not for damage caused, since without the establishment of this initial delimitation of rights there can be no market transactions to transfer and recombine them. But the ultimate result … is independent of the legal position if the pricing system is assumed to work without cost”
. Actually the purpose of this part is not to show whether the Theorem works or not, but to show that at least for it to work a further important condition should be specified. 

The original proposition of the Theorem seems to be composed of three parts. (a) The allocation of the initial entitlement does not matter if (b) the initial delimitation of rights is known and if (c) transaction costs are zero. Statement (a) can also be read as ‘the same and efficient outcome will be reached’
. At a closer reading, two claims are embodied by such statement: the so-called invariance and efficiency claims.
 The invariance claim tells that the final allocation of resources does not change with the initial assignment of right. As Coase put it “the allocation of resources will be the same in this case as it was when the damaging business was liable for damage caused”
. The efficiency claim tells that, no matter how the legal rights are originally assigned the efficient outcome will be reached. The statement of the Theorem seems, thus, constituted by two claims. Let us now see in more details the assumptions. These seem somewhat intertwined, in the sense that assumption (b) is necessary for assumption (c) and, assumption (c) is sufficient for assumption (b) to be satisfied. Then, (c) ( (b), but not (c) ( (b). Stated differently we can also say that assumption (b) is a precondition of (c). In other words when there is uncertainty as to who is entitled to do what, transaction costs are plausibly positive. This is not reciprocal though; that is to say, when the delimitation of rights is clear enough we still might have positive transaction costs. Let me give an example where the initial delimitation of rights is well specified and transaction costs are positive. Think, for instance, at the housing market in Italy. Assume that I have perfect information on who is the owner of the house I want to buy, and on what are the rights that I will become entitled to if I buy the house, so that assumption (b) is satisfied. Still, in order to buy the house I have to pay a notary that costs me around 20% of the price I will pay for the house. These can be definitely considered as transaction costs. It is, then, important to understand that, even if inter-dependent, zero transaction costs [assumption (c)] and well-defined property rights [assumption (b)] are not the same assumption. 

To illustrate more systematically the Theorem, let me now make an example similar to those originally used by Coase. Let us suppose that a barbecue-lover and an individual with the hobby of gardening are living in neighboring properties. Every time the barbecue-lover cooks a steak, his neighbor enjoys less his gardening because the steak-smell prevents him from smelling the perfuming flowers. The economic problem is then to decide among more “barbecue-amenity” and less “gardening-amenity” or vice versa.
 Let us further assume that for each barbecue taking place, the utility of our barbecue-lover and the utility of our gardening-lover, both measurable in Euro, respectively increases and decreases as showed in Table 1. Assuming both (c) and (b) we can easily conclude that, no matters who has the legal right to do what, no more than two barbecues will take place. In fact, if the barbecue-lover is entitled to smelly barbecues, when he is willing to organize the third barbecue, his neighbor will offer him up to € 3; therefore, he will accept the money and abstain from engaging in a third barbecue, given that the additional benefit is worth to him only € 2. When, instead, the barbecue-lover is liable, he will offer up to € 2 for having the third barbecue; however, this sum will not be sufficient for the gardening-lover who needs at least € 3 for giving up his right.
 We have showed that in both cases the same and efficient outcome will occur independently from the initial allocation of rights.

Table 1. 

	Number of Barbecues
	Pleasure for the barbecue-lover (value in €)
	Discomfort for the gardening-lover (value in €)

	
	Total 
	Marginal
	Total 
	Marginal 

	1
	4 

7

9

10
	4

3

2

1
	1

3

6

10
	1

2

3

4

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	


Let us now assume that preferences are dependent on the initial allocation of entitlements, and that there is a direct relation between the assignment of rights and preferences. In other words, the value attributed to the entitlement is greater when one is granted the entitlement as, for instance, illustrated in Table 2.
 In our example we can call A, the rule under which the barbecue-lover is not liable and rule B, the rule that grants the entitlement to the gardening-lover by making the barbecue-lover liable for the emission of smell. Applying a reasoning analogous to the one of our previous example it will be very easy to see that, under zero transaction costs, when the barbecue-lover is not liable the efficient outcome (2 barbecues) will result. An efficient outcome will result also when the entitlement is granted to the gardening-lover but will not be the same, as in this case no more than one barbecue is efficient. Thus, the liability rule does matter since, absent transaction costs, the outcome reached in the two situations will be different, even if in both cases efficient. At this point an open question remains: when two legal rules lead to efficient but different outcomes, does economic analysis offer a criterion to choose among them? Are we indifferent between two different efficient outcomes?

Table 2.
	
	No. of barb.
	Pleasure for the barbecue-lover 

(value in €)
	Discomfort for the gardening-lover 

(value in €)

	
	
	Total 
	Marginal
	Total 
	Marginal

	Rule A

Barbecue-lover is not liable
	1

2*

3

4
	4 

7

9

10
	4

3

2

1
	1

3

6

10
	1

2

3

4

	Rule B

Barbecue-lover is liable
	1*

2

3

4
	2

3.5

4.5

5
	2

1.5

1

0.5
	1

6

12

20
	1

4

6

8


We can, in any case, conclude than that the invariance proposition does not hold when preferences are endogenous to the allocation of legal rights, or at least that for the Theorem to hold another assumption should be specified. (a) The allocation of the initial entitlement does not matter when (b) the initial delimitation of rights is known, when (c) transaction costs are zero and when (d) preferences are exogenous to the initial setting of legal entitlements. This is almost obvious, but still it seems worthwhile to be discussed, at least, if it is believed somehow true the saying “nothing is more obscure than the obvious”. In fact, under different names, the question of endogeneity of preferences has constituted one of the most serious challenges to Theorem. For this reason it seems desirable to bring under one conceptual umbrella criticisms to the Theorem (or just clarifying comments) sharing the same ontic foundation. In order to reach refutable propositions, I set the boundaries of what, for the purpose of this paper, can be included in the category of endogenous preferences. I present different reasons that can render preferences endogenous to the legal rights. This is an exercise in taxonomy. The importance of such exercise, indeed, has been long ago recognized by Mishan who stigmatized the classification of concepts, and their relation to one another, as preconditions of effective economic analysis.
 Before doing this exercise, in the following section, I review some studies, which offer evidences of the claimed discrepancy between willingness to pay (WTP) and willingness to accept (WTA).

2. Environmental Preferences and Legal Entitlements: do they stand alone?
As many discoveries in science, it seems that also the one about the discrepancy between WTP and WTA measures is somehow serendipituos. In fact, in the attempt to measure the value of environmental goods, researchers found out that when subjects were asked WTA-type questions the value was much higher than when subjects were asked WTP-type questions. Originally, this information was gathered mainly through a technique known as contingent valuation method (CVM). This method asks individuals explicitly how much they value an environmental good. Here I briefly review some field studies that showed such disparities.

In 1980, the result of a survey on the value of maintaining or allowing various levels of air quality degradation showed that the mean level of compensation demanded was about five to sixteen times larger than WTP.
 Another example is the study of Hammack and Brown, who showed that duck hunters were willing to pay, on average, $ 247 each to maintain a wetland necessary to support present duck population, but required a minimum compensation of $ 1044 to agree to its demise. Several other field studies of the value of environmental goods have shown disparities among WTA and WTP of factors from two to more than ten.

These results were quite in contradiction with the received economic theory according to which, income effects aside, WTP should almost coincide with WTA.
 Confronted with this puzzling piece of empirical evidence economists started to doubt the reliability of these surveys. Questions might have been poorly formulated so that people could have misunderstood them and moreover, as everybody knows, people ‘do not put their money where their mouth is’. The use of contingent valuation studies did not only put in discomfort theoreticians but also industry groups. In fact, when contingent valuation studies were used in the context of calculating environmental damages they turned out to give unexpected bargaining power to environmentalists. The same is true in the context of cost-benefit analysis of regulation. From this minimal cadre it should be obvious who favoured WTP measures and who favoured WTA measures. Having for a moment opened the door of policy arena, we have seen that the divergence between the two measures is a kind of ‘hot potato’. Let’s then close this door to go back to the realm of theoretical analysis. Some economists, somehow intrigued by those observations, decided to investigate deeper the phenomenon and then, with singular and sometimes perverse ingenious, they carried out experiments trying to minimise the distortions due to the use of hypothetical questionnaires.  Interestingly enough they discovered that the game was worth the candle. 

In order to put the money of people where their mouth was, a wide number of experiments have been carried out with real market transactions. Moreover, in order to rule out the possibility of income effects, the objects traded were of low value, such as pens, coffee mugs, chocolate bars, etc. In addition, the experiments were repeated several times to avoid that people would misunderstand their tasks. I will discuss this type of experiments later. For the moment, it suffices to know that the observed ratio between the WTA to give up a good and the WTP for obtaining the same item was on average 2.
 So, even if on average the magnitude of the divergence between these two measures is smaller than the one found in CV studies, the existence of a significant difference remains.

Few more experiments concentrated the attention exclusively on environmental goods. In order to show some of the pitfalls of hypothetical questionnaires Brookshire and Coursey made an experiment on the assessment of the value of the reduction/expansion of trees in a park in Fort Collins, Colorado.
 They actually showed that, indeed, the difference in values obtained from hypothetical elicitation procedures might turn out to be much higher than values elicited through a market with appropriate incentives for accurate revelation. Still, when a repetitive market-like environment was created, they found a ratio of five to one between compensation demanded and WTP measures. Another study, which is well worth mentioning, is the one by Boyce et al.
 The Authors created four experiment settings in which real market transactions with small pine trees (of an approximate retail value of $ 6) were run. In the first two settings, subjects were either given an initial balance of $ 40 with which to bid, or they were given $30 and a tree. The other two experimental conditions were identical with the only difference that here subjects were told that any trees that were left with the experimenter would be destroyed. In the experiment we can, then, distinguish a no-kill from kill conditions. In order to rule out distortions due to learning effects the first ten rounds of the bidding procedures were for practice. Also in this experiment the result was that WTA values exceed WTP values in both cases. In the no-kill conditions the ratio of means between WTA and WTP values was about 1.7, whereas in the kill condition the ratio has remarkably increased to about 2.4. This experiment, then, provided a supplementary explanation for such discrepancy, of which we will talk soon.

Several other studies have been carried out; it is interesting to notice that the aim of these studies has somehow changed over time. If at the beginning researchers were mainly concerned in finding what was wrong with their (or others) surveys, later on, and given a gradual acceptance of the existence of a discrepancy between WTP and WTA measures, they started to look for evidences supporting this or that theoretical explanation or, more rarely, they looked for supplementary explanations. A recent review of 45 studies has confirmed that the WTA/WTP ratio can hardly be ascribed to experiments artifacts.
 More interestingly for the sake of this contribution, the study has hinted at an interesting response pattern: the farther the good is from being an “ordinary private good”, the higher the ratio.

3. What falls under the umbrella of endogeneity of preferences: an exercise in taxonomy.

To understand what endogenous preferences are we can distinguish the manifestation from the phenomenon as such. By comparing Table 1 with Table 2 we can see how the phenomenon manifests itself or what can also be called the epiphenomenon
. What has changed in Table 2, indeed, is that the willingness to pay and the willingness to accept of each party for the number of barbecues changes with a change in the legal rule. The epiphenomenon is, then, a discrepancy between the willingness to pay (WTP) and the willingness to accept (WTA) of an individual for the same item.
 What are the theoretical bases that allow us to postulate such a change? 

(((
Instant Endowment Effect. A phenomenon behind the discrepancy between the WTP and the WTA, by now well known among economists, is the so-called ‘instant endowment effect’. This is the fact that people often demand more to give up an object than they would be willing to pay to acquire it.
 Actually, several experiments have demonstrated the existence of such effect.
 Being just beyond the scope of the paper to review the quite consistent number of them, I briefly summarize one as an example. In 1990 Kahneman, Knetsch and Thaler ran a series of experiments with undergraduate economics students at Cornell University that were divided in two groups.
 One group was endowed with coffee mugs, sold for $ 6 each at the University bookstore. The other group was endowed with pens with a visible price tag of $ 3.98. To demonstrate that subjects understood their task and that the market mechanism did not impose high transaction costs, an experiment with induced-market values was previously carried out. 
 Then, with the same procedure, four markets for mugs and four for pens were conducted (though only one, randomly chosen, was executed). The result was that volume of trade that did materialize was less than half than the predicted one (ca. 50%) and that the median selling price were about twice the median buying price. These and other series of experiments all showed that people tend to place a higher value on their endowment than on other items.

The qualification ‘instant’ distinguishes it from a long-run endowment effect explained by sentimental attachment or by an improved technology in consumption.
 The instant endowment effect can be explained by the existence of an asymmetry of value called loss aversion, according to which the disutility of giving up an object is greater than the utility associated with acquiring it.
 The value function of an individual is, thus, convex for gains and concave for losses as showed in figure 1. More precisely, the value function has a kink at the point (so-called neutral reference point) indicating the current endowment of the individual. At the left-hand side of the reference point the individual will experience losses whereas at the right-hand side he will experience gains. 


Fig. 1. 

The endowment effect falls under the category of endogenous preference if/when the neutral reference point moves correspondingly with the assignment of legal rights. To illustrate this dynamic relation, assume, for example, that in situation 1 I am granted the entitlement of noise pollution (from loud and out-of-tone singing), as I will not be held liable for the harm suffered by my neighbor, while in situation 2 I will be held liable. My reference point will, then, change as showed in Figure 2; in the first case when I refrain from singing I will experience a loss, whereas in situation 2 when I can sing I will experience a gain. Even if this is not always the case
, it is plausible to believe that in many circumstances the neutral reference point coincides with our own legal position. In such cases preferences are indeed endogenous to the assignment of legal right.


Fig. 2.

(((
Income effects. Since the very beginning, one of the most important criticisms of the invariance proposition of the Coase Theorem is that it ignores the existence of income or welfare effects. Namely, legal rules assign resources affecting wealth patterns. Since wealth affect preferences, an initial different allocation of resources conditions their ultimate allocation. Again the manifestation of this phenomenon is a difference in the WTP and WTA. Mishan, the first to discuss the issue, showed that assuming normal (positive) welfare effects the existing law has an impact on the final outcome.
 “We are to conclude … that the arrangement that is optimal under one state of the law is not optimal under the other state of the law”
. After him several economists and legal economic scholars have referred to a refined formulation of the theorem: “[i]n a world of zero transaction costs, the allocation of resources will be efficient, and invariant with respect to legal rules of liability, income effects aside”
. Coase himself seems to concede the point, but he dismisses it as negligible. Recalling his example of the ownership of a newly discovered cave he states: “[i]t never entered my head to add the qualification that if the demand for mushrooms of the possible claimants to the cave differed and if their expenditure on mushrooms (or banking services or natural gas) was an important item in their budgets, and if the consumption of these products was a significant part of total consumption, the decision concerning ownership of a newly discovered cave would affect the demand for banking services, natural gas, and mushrooms would change. … It cannot be denied that it is conceivable that a change in the criteria for assigning ownership to previously unrecognized rights may lead to changes in demand which in turn lead to a difference in the allocation of resources, but, apart from such cataclysmic events as the abolition of slavery, these effects will normally be so insignificant that they can safely be neglected”
.  Since in the next sections I will elaborate on the concept of negligibility, I am not commenting on such point now. It is just worth mentioning that the crucial point for an income effect not to be negligible is that the effect of the right assignment should be significant in respect to one’s total income.
 Actually, the only case when we do not observe any income effect is when preferences of the agents are quasilinear.
 In such a case, given that the indifference curves are all horizontal translates of each other, one can show, using an Edgeworth box, that the set of Pareto efficient allocations is an horizontal line. This in turn implies that final allocation of resources is the same in every Pareto efficient allocation.
  However, quasilinear preferences is  very particular case, which is not very realistic even if a very easy one to work with

(((
Limited ability to pay. Often discussed together with income effect
, a factor that contributes to create a disparity between the WTP and the WTA is the fact that economic actors are limited in their choice patterns by their total resources. This factor, even if somehow related to the income effect, deserves separate attention. Let us see why. First, people can experience an increase in welfare as an effect of a rule granting them certain resources, leaving aside the fact that they have a limited ability to pay. Let us assume that my total resources amount to € 100 thousands. I am willing to buy a house for € 30 thousands. As a consequence of house regulation X, I find out that I can buy the house for just € 20 thousands. Once I bought the house for € 20 thousands, the minimum amount I am willing to accept to sell it becomes € 32 thousands. As seen this can be considered an income effect. While the magnitude of the difference between WTP and WTA might depend on my total resources, the existence of the effect per se is only indirectly related to this upper limit. 

Let us now see when the fact of having limited ability to pay does have a determinant influence on choices. Mishan makes the example of a man who has to undergo an operation that will save his life. If his total resources are € 10.000, he is willing to give all them up to undergo the operation. However, if he is entitled to the operation in the first place his WTA to forgo the operation will be infinite. Even if the reasoning is exact, it overlooks an important dimension of the problem. Imagine, in fact, that there is an alternative operation to save his life costing € 12.000. In this case, when the man is entitled with the operation his WTA will probably not be infinite anymore, but will be equal or higher to € 12.000. Such further assumption might lead to the conclusion that the effects of the limited ability to pay depend on the existence/non-existence of substitute goods. However, here there seems to be something more. Let’s go back to our example. We have seen that our man is willing to pay up to € 10.000 for the operation. Let us now introduce substitute goods. If the operation costs only € 8.000, assuming away income and endowment effect, we can conclude that his WTP coincides with his WTA (i.e. € 8.000). If the operation costs, instead, € 12.000 the man will be still willing to pay € 10.000. His WTP is in this sense capped. The magnitude of the WTA will depend on the existence of substitute goods. If there is a close substitute (another operation that can save his life) costing € 12.000 we can conclude that his willingness to accept to forgo that operation is € 12.000. Thus, when the good has higher price than my total resources, whereas the magnitude of the WTA depends on the existence of a close substitute (ranging from infinite –no substitute at all- to a sum ( the price of the close substitute), my WTP will always be the same. In fact, even in presence of perfectly substitute goods, if the price of the substitute is higher than my total resources, the ratio of the WTA/WTP is likely to be positive, when my WTP equals my total resources. These circumstances are likely to be those where the good satisfies basic needs (e.g. goods that guarantee survival). In this case the discrepancy can be explained by the limited ability to pay that works as a contingent cap for the WTP.

(((
Less than perfect Substitutability. We have just mentioned that another situation in which preferences might turn out to be endogenous to the allocation of legal entitlements is when entitlements do not have ready substitutes. With a bit of fantasy we can say that the question of substitutability was already indirectly touched long time ago by Kant. “In the realm of ends everything has either a price or dignity. Whatever has a price can be replaced by something which is equivalent; whatever is above all price, and therefore has no equivalent, has dignity”
. Maybe perfect substitutability can, by now, be relegated to the space of blackboard economics, but the degree of substitutability is a dimension of economic problems that might turn out to be very significant. In short, when there are no close substitutes to the good in question, the difference between my WTP and my WTA might be infinite.
 The effect is graphically illustrated in Fig. 3, with the quantity, Q, of the good object of the transaction on the horizontal axis and the income of the individual, I, on the vertical axis.

Fig. 3

In Figure 3 the individual is, in the first case, at point A of an indifference curve where, given income I and q0, is enjoying utility U0. To see how much he is willing to pay to have Q1 we should move along the same indifference curve to reach point C where he can have Q1. His WTP is represented by I-Ic. If, instead, the individual is originally endowed with the good he will start at point B, given that the initial income remains unchanged. Now, to know the value he assigns to Q0-Q1 we should move along the indifference curve U1 where he is originally positioned. To be indifferent he will have to move to point D in the graph, which implies that his WTA corresponds to I-Id. It is easy to see that in this case the WTA/WTP ratio is positive. The shape of the utility curves represents the degree of substitution between the goods; the greater the curvature, the less substitutability exists between the goods. As the curves becomes more bend the discrepancy increases. 

This hypothesis is particularly significant for environmental goods. Many of these goods are clearly unique, such as the panorama you can enjoy in Alps, Grand Canyon, in natural parks etc. Also when we think of substitutes of the same kind, such as forest A pro forest B, some attention should be paid to the physical characteristics of environmental goods. As a matter of fact, environmental amenities are irreproducible. So some people might perceive a difference between forest A and B, even if in appearance they are just the same. Moreover, even when we accept that each tree of the same species has a unique value (so that we consider trees of the same species perfect substitutes), if they are exploited at more than a certain velocity, it won’t be possible to have them anymore because the species will extinguish. This phenomenon suggests that the same good that in the short run has a close substitute, does not have one in the long run. The problem of ecological interdependencies adds on to the reasons why environmental goods have usually no close substitutes. 

  (((
Existence Values. The existence value of a good is the value attached to that good because of its mere existence, so a value beyond its mere use-value.
 In the experiment of Boyle et al. described above, the Authors investigated the hypothesis that, if existence values are introduced, a divergence between WTA and WTP might be created or increased.
 Among the attributes that have been associated with existence values, the Authors recall the uniqueness of the good, the problem due to irreversibility (i.e. replication of the specific commodity is impossible if it is destroyed) and a sense of moral obligation. As seen the result confirmed their hypothesis and led then the Authors to formulate a new theoretical explanation for the WTA/WTP difference: “…the disparity between WTA and WTP for environmental goods may in great part be due to the intrinsic ‘moral’ values captured by such commodities”
. 

(((
The precise relationship between all the theoretical explanations provided in the literature is not yet entirely clear. However, some tentative considerations can be drawn. First of all, these explanations can be either complementary or supplementary, but there are not evidence to hold them as mutually exclusive. The instant endowment effect is likely to be always present. Having tested the effect against learning effects and substitutability arguments, the results of some recent experimental studies lend further support to the Knetsch’s proposition that an endowment effect is an important explanation to the epiphenomenon investigated.
 A scientific virtue of this effect is also the fact that it seems to be falsifiable in the Popperian sense. Hence, till the theory of the endowment effect is not refuted we should take due account of it. Income effects and the effects due to the lack of ready substitutes depend on the contingencies of the situation analyzed. In the case of environmental goods, especially the latter seems to have quite a substantial relevance. As seen, the body of empirical work carried out is in line with this theoretical prediction. Finally, the question of existence value, being idiosyncratic to environmental goods, does not need any comment. In conclusion, the set of given explanations provide enough support to the empirical observation that WTA measures diverge significantly from WTP measures.   

Summing up, an extended version of assumption (d) might be stated as following:

1. Instant endowment effects are zero or negligible

2. Income effects are zero or negligible

3. If the legal entitlement is granted over basic-goods, the good should have a lower value than the total income of each party to the transaction

4. The legal entitlement is granted over a good that has ready substitutes

5. The legal entitlement is granted over a good that has no or very low existence value.

4. The Logical Time of Coase.
As argued up to now the existence of a divergence between WTA and WTP measures, being a violation of assumption (d), should not be considered an exception to the Coase Theorem. My conclusion is in line with the one reached by Medema and Zerbe in one of the most enlightening contribution on the Theorem.
 Medema and Zerbe do recognize, indeed, the existence of the effects that I just described. However, the reason behind their conclusion, that the Theorem is correct, seems somehow different from mine. The Authors claim that the discrepancies between WTA and WTP do not really represent an exception to the Theorem because “these arguments at the base reflect property rights that are not fully specified”
. Such conclusion is reached because the Authors embrace the theoretical framework on the interdependent relationship between transaction costs and property rights elaborated by Allen.
 In spite of the logical appeal of Allen approach, I feel slightly uncomfortable with Allen’s definition of transaction costs in relation to the property rights notion, at least for the purpose of appraising the Coase Theorem. Part of my concern might be due to a sort of instant endowment effect, namely to the fact that I already got attached to the independence of assumption (d) and by accepting his definition, assumption (c) would be sufficient for the Theorem to hold. Hence, I will have to give up the emphasis placed on assumption (d). The remaining concerns are described below.

To be more precise, it is not his definition itself that puzzles me; it is more the way it is used to analyze the Coase Theorem. Allen defines transaction costs as the costs of establishing and maintaining property rights.
 This definition is quite clear. What is not entirely convincing is the relationship between transaction costs and property rights. We read that “[t]o say that a situation has a zero transaction costs is to say that property rights are complete”
. A specification about terminology is due. By property rights Allen refers to the notion of economic property rights. In his words “an economic property rights is one’s ability, without penalty, to exercise a choice over a good, service or person”
. This notion should not be confused with the legal terminology, where a property rule is a mechanism to protect legal entitlements. Legal entitlements can be protected, for instance, also by a liability rule.
 Notably, Coase does not refer to complete property rights, but only to well-specified rights. In the view of Allen, a property right is not complete because of actions of others; for instance, he mentions the case of the thread of theft. If this is so, this does not seem to be in line with what Coase was thinking of. In fact, when he asserts that to have a market transaction it is necessary to know whether the damaging business is liable, I doubt he was implicitly assuming away that the property right might be stolen by third parties. Even when we are willing to accept the terminology of Allen, it is still hard to agree with his final reasoning.

Allen recalls the auto-defense of Coase of 1988 related to the question of wealth effects. In short Coase argued that the knowledge that the rancher will be liable, leads him to pay less to the landowner (less by an amount equal to the compensation he would have to pay). In turn the landowner will pay less the land and so forth.
 Being a problem of infinite regression, Coase had to admit that it is indeed possible that at an initial point the assignment of property rights might have affected wealth patterns, though it is plausible that this case is safely negligible. Having in mind only welfare effects Coase was maybe right in this latter contention. However, Allen contends, Coase himself has overestimated the powerful notion he has created. For him there is a much simpler answer!

“Suppose the rancher and the farmer are the initial owners of the land, and that the rancher is not liable for damage. There are two ways to reverse the liability rule without compensation. In one the rancher agrees to be liable and the farmer fully compensates him for it, with the distribution of wealth obviously remaining constant. The other way, implicitly adopted by most critics, is simply to reverse the liability rule. The rancher is now poorer, indeed. But under this second case a theft was committed! It is a violation of the assumption of zero transaction costs (complete ownership) to have a property right wrenched from one party and given to another without compensation. We cannot have it both ways: either the rancher perfectly owns the right and must be compensated when it is removed, or he does not completely owns it, and loses when it is taken away. Wealth only changes where transaction costs are positive and the Coase Theorem does not apply”.
 

The crucial point missed in this passage is that in the PSC we are talking about an initial allocation of rights.
 A previously unspecified right is now assigned. In the simplest case the State can assign the right either to A or to B. This initial allocation of rights seems ontologically independent from the concept of transaction costs. And, as seen, if this initial allocation of rights does have an effect on preferences the invariance proposition does not hold.
 To better understand this distinction it seems worth to reanalyze the Theorem within the framework of a logical time. At time t0 the initial allocation of rights takes place; at time t1 the transaction takes or do not take place. What we have to compare then is a situation A (legal right assigned to A) with B (legal right assigned to B). In other words we should compare two identical situations ex ante, in which the only variable that changes is the allocation of property rights. We know by now that at time t0 we will have the information about the values and so, at that point, we see whether the initial allocation of rights has detectable effects on the values of the parties.
 Only at time t1 we can observe the transaction and therefore transaction costs. Figure 4 summarize this reasoning.

Fig. 4 The Logical Time of the Coase Theorem
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Some might counter-argue that such initial allocation is a logical artifice. I would not have problem with that since the absence of transaction costs is as well an artifice. Moreover, passing from logical time to real time, I can point at a series of situations where there is indeed an initial allocation of rights. First, we can think of the enactment of a new law regarding previously unspecified rights. The law changes through case law as well. Think for instance to a liability rule previously unspecified. Individuals A1 and B1 go to court. The case is resolved by saying that B is liable and this constitutes a clear precedent. Now, all the A-types and the B-types have a precisely defined right. This is actually an initial delimitation of rights for all A-type and B-type but A1 and B1. Environmental liability rules might be thought of as an example of previously unspecified rights. 

As a matter of legal terminology, though not relevant for the purpose of my argument, Allen makes another mistake. To consider a law changing previously specified rights as theft, as Allen seems to do, is quite wrong. Apart from the singular case of eminent domain where some form of compensation is generally considered, in the majority of the cases the law just changes. This is the way it goes. Law has just to change to adapt dynamically to the needs of society favoring different groups in different times and circumstances. 

A final remark is that a far-fetched hermeneutic of the language developed in some of the Coasean literature turns the Theorem straight into a tautological statement. A way to turn the Theorem into a tautology is precisely by turning the concept of transaction costs into an over-comprehensive category, so that, using a metaphor, they become a sort of Lakatosian protective belts. The definition given by Allen is in this sense emblematic: “… transaction costs, therefore, must be those costs that cause the Coase Theorem not to apply”
. After all, the major drawback with Allen approach is that it leads to ignore important distinctions. In light of the arguments presented, we can conclude that assumption (d) must be retained as independent from assumption (c). 

5. From Negligibility to Domain Assumption 

In 1981 Musgrave distinguished three different types of assumption with which we can be confronted in economic theory: negligibility, domain and heuristic assumptions.
 Among other things he claimed that within a theory, under the impact of criticisms, negligibility assumptions may be changed first into a domain assumptions and eventually into mere heuristic assumptions. In this section it is conjectured that assumption (d) of the Coase Theorem should be turned from a negligibility assumption (if ever considered as such) into a domain assumption.

The idea of negligibility assumption is so explained by Musgrave. 

… suppose that when Galileo investigated the motion of bodies falling through relatively short distances or rolling down inclined planes, he supposed that air-resistance had no effect, or no detectable effect on such motions. We might express this supposition by saying that the effect of air-resistance is negligible, or by saying that such bodies move as if they were in a vacuum. Or less perspicaciously, we might say that Galileo ‘assumes a vacuum’ or ‘assumes that there is no air resistance’. For obvious reasons, I will call assumptions like these negligibility assumptions.
 (Emphasis in original)

The point here is that Galileo is well aware that the bodies in the experiment fall through air, he just considers the effect of air-resistance negligible in that particular case. However, when a scientist tests his theory, he may find out that its predictions are false. This might be due to the fact that the factors considered as negligible do indeed have a relevant effect. If this is the case, the absence of that factor becomes a domain assumption. This type of assumptions has the role of bounding the domain of applicability of the theory. Stated differently, a domain assumption tells us that the theory is not applicable to that situation in the first place. Finally, when domain assumptions are never true they turn into heuristic assumptions, useful “in developing any theory whose logico-mathemathical machinery is so complicated that a method of successive approximation has to be used”
. Even tough it is highly plausible that the assumptions in the Coase theorem are merely heuristic (especially when it comes to zero transaction costs), in this analysis I will focus only on the status of assumption (d). 

Turning to the Coase Theorem we can argue that assumption (d) was originally considered as negligible. In fact, one might deem that the assumption was not considered at all in the first place.
 However, following Sunstein we might believe that the assumption was merely implicit. “It should be plain that the Coase theorem (like most illuminating work in economics) takes preferences as both static and given. This is a key feature of the claim that the ultimate use of property, and ultimate activity levels, are unaffected by the allocation of the entitlement.”
 To establish whether the assumption was implicit or totally ignored is mostly a question of exegetic, an exercise far beyond the limited scope of the paper. In both cases, though, it is legitimate to conclude that the assumption was neglected, and hence it is fair to define it at least as a negligible assumption. In support of this claim stand the same words of Coase previously quoted.
 Even if Coase was referring to a limited issue within the broader category depicted in this paper as assumption (d), it is still indicative that he dismissed the possibility of a welfare effect as negligible. Moreover, we are tempted to believe that if an assumption is considered only implicitly, this is because it is regarded as irrelevant. 

We all knew that considering preferences as given is descriptively false. However, we might have thought that the change in preferences was irrelevant and therefore it was legitimate to retain this as a negligibility assumption. Nevertheless, as shown in section 2 and 3, in the field of environmental laws, preferences tend to adjust to changes of legal rules. More precisely, the value attributed to an environmental good depends on the legal (or in some cases psychological) entitlement. As seen the discrepancy in value is likely to be very significant. Such evidence suggests that assumption (d) is a domain assumption. In turn, we can state that the Coase theorem cannot be applied to the economic analysis of environmental law.  

A further step that could be done is to show that actually assumption (d) is always descriptively false and always relevant. However, it seems that empirical evidences are still not conclusive to state so. More precisely, the evidences presented tell that assumption (d) is always descriptively false given the endowment effect, but we cannot state whether the assumption might be just negligible. On the contrary, as seen, in the case of environmental goods there are several factors that led us to think that the change in preferences is relevant and therefore not negligible. 

Concluding Remarks
Even if traditionally the attention of legal economic scholars has been focused on the presence of transaction costs, we have discussed how it is possible to recast our analysis on another assumption necessary for the theorem to hold: preferences are given. By introducing the idea of the logical time of Coase I hope to have convinced that this hypothesis, which I called assumption (d), is ontologically distinguishable from the assumption of zero transaction costs. Assumption (d), not only has proven to be descriptively false, but more importantly has proven to have a significant impact on the result of the study of environmental harm. The major conclusion that followed is that, even when transaction costs are zero, the Coase theorem cannot be applied in the context of environmental law and economics because environmental preferences tend to be endogenous to the initial assignment of rights.

This data can be read either with skepticism or with enthusiasm. In both cases one can acknowledge some specific limits of the analytical tools currently available to investigate the problems entailed by environmental harm. Limits, instead of being discouraging, should stimulate new areas of research. This analysis implicitly suggests that, in the realm of positive-normative analysis, more should be done to understand how to value environmental goods.  

Coming back to my initial confession, let us see how, in practice, the realm of ‘ises’ invaded the realm of ‘oughtes’. A typical ‘ought’ derived from the Coase theorem is the so-called ‘mimic the market’ principle. In presence of transaction costs, rights should be assigned to those who would possess them in the end-state of the world if transaction costs were zero. But, in the context of environmental harm, our ‘is’ tells us that in the end-state of the world those who would possess the rights are determined by the original allocation rights! This paradox reminds me what Osler said in respect to medical science. Medical science is the art of treating diseases of which we know almost nothing with drugs of which we know absolutely nothing. Mutatis mutandis, in economics some precaution might be advised before jumping to normative conclusions when we know little about the laws governing the economic system.
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