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ABSTRACT

This paper introduces optimal governance mechanisms of land use decisions from a property rights perspective. These mechanisms are developed based on the premise that land use decisions, which differ in attributes, can properly be aligned with governance rules with varying competences. Designing the mechanisms involves four basic building blocks: the dimensions of land-use decisions, the type of governance rules, governing principles and alignment method. Land-use decisions are classified based on the problems resulting from unregulated land use decisions. Governance rules have been developed from three types of legal rules concerned with the protection of property rights. Governing principles involving efficiency and equity are used to judge how well the governance rules control and coordinate land use decisions. The governance mechanisms are selected by aligning land use decisions with the governance rules in a way that the governing principles are adequately met. The resulting land use governance mechanisms are discussed and a number of conclusions offered.
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Ⅰ. INTRODUCTION

Traditionally, the theoretical foundation for land use governance has been the market failure analysis originally presented by the British economist Arthur C. Pigou (1920). The main argument of this analysis revolves around the necessity to replace the decentralized pricing mechanism, represented by the market, with a collective decision making mechanism, in this case the government, whenever the decentralized system is not working properly. Some of the major causes of market failure are the existence of externalities, the provision of public goods, the divergence between individual and collective rationalities, information asymmetry, and social inequality. Some of the studies dealing with land use governance issues that are based on this analysis include Oxley (1975), Moore (1978), Klosterman (1985) and Chung (1994). A few of the typical governance mechanisms presented by these studies include zoning, development control, land use planning, design plan, site plan review and building code.

Recently, the market failure analysis has been heavily criticized for a number of reasons. Numerous authors have revealed the conceptual flaws of the market failure concept (Coase, 1960; Nelson, 1987; Zerbe, Jr., & McCurdy, 1999). Others have criticized it from a land use governance point of view (Ellickson, 1973; Fischel 1985; Chung 1994; Webster, 1998). Of these, several criticisms are particularly notable. Firstly, it should be pointed out that the fundamental problem of the market failure analysis is that it is logically flawed. The market failure analysis has been developed based on the assumption of fully defined exclusive rights and costless transactions. Moreover, this analysis has often prescribed government intervention even in the situation where property rights are fully defined. In a zero transaction cost world with well specified property rights, however, there would be markets for everything and all markets would clear. In such situation, efficient outcomes can always be obtained for any collective problems that the relevant parties chose to resolve (Medema & Zerbe, Jr., 1999); it is not necessary for government to intervene in the market to resolve these problems.

Secondly, another critique, which has more relevance to the practical aspect, is that the market failure analysis has been developed without explicit attention to institutional structures (Furubotn & Richter, 1991). While it may be incorrect to say that the analysis completely overlooks the institutional factor, there can be little doubt that the usual attention paid to institutions is superficial at best. Furthermore, while the existence of political, legal, and other systems is recognized, these systems are either regarded as being neutral in their effect on economic activities and thus ignored, or taken as a given and specified in so token a manner as to suggest that institutional influence is not of great importance (Furubotn & Richter, 1991, p.2).

The third criticism more pertinent to land use governance issue is that the market failure analysis assumes that transaction costs do not occur in the process of land use governance. One problem resulting from the zero transaction cost assumption is that we cannot distinguish between the externalities that require government attention and those that do not. Thus, it is quite likely that the market failure analysis prescribes government involvement even in trivial cases unworthy of government attention. However, if proper attention is paid to transaction costs, there is a higher probability that unnecessary policy intervention will not be prescribed. In fact, policy measures incurring transaction costs equal to or greater than the net value of the externality will not be prescribed.

Finally, it can be argued that the efficiency criterion applied by the market failure analysis is deficient for an important reason. The efficiency criterion used by the analysis - pareto efficiency - is derived from such unrealistic institutional conditions as fully defined property rights and costless transactions (Eggertsson, 1990, p.21). Thus, this approach evaluates the efficiency of economic outcomes by comparing them with outcomes unobtainable in the real world. Such words as 'non-optimal' or 'inefficient' evaluated from the analysis are likely to be misleading and ambiguous. A relevant notion of efficiency, therefore, must be derived from a comparison of alternative real institutional arrangements.

In this paper, optimal land use governance mechanisms are presented from a property rights perspective. I believe that the property rights approach to land use governance can help address the theoretical and practical difficulties inherent in the market failure analysis. This is because the property rights approach would pay due attentions both to the institutional structures and the existence of the transaction costs. Property rights perspectives are increasingly being employed to address issues in the public sector. For example, Fischel (1985, 1987) has used it to explore zoning and land use exaction, while Chung (1994) has applied it to establish the justification for land use planning. Bromley (1991) has used this framework to analyze environmental policy issues. McChesney (1986) for his part has used this framework to explore the government prohibition on volunteer fire fighting in 19-century America. This paper is another addition which applies the property rights perspective to land use governance issue.

The remainder of this paper is organized as follows. Section 2 defines the property rights approach with its implications for land use governance issues. Section 3 presents the basic building blocks of the land use governance mechanisms: the dimensions of land use decisions, governance rules, governing principles and alignment method. Section 4 describes in detail the basic structures of optimal land use governance mechanisms. Final section concludes. 

Ⅱ. LAND USE GOVERNANCE FROM A PROPERTY RIGHTS PERSPECTIVE

A property rights perspective is basically concerned with the analysis of the relationship between the structure of property rights and the incentive structure of economic agents in the allocation of resources. The central thesis of the property rights perspective is that the particular structure of property rights present in an economy influences the allocation and utilization of economic resources in specific and predictable ways (Furubotn and Pejovich, 1972, p.1139). Thus, the policy question most often addressed from this perspective is that of how to delineate the proper forms of property rights structures so as to assure the efficient allocation of resources.

Since the publication of Coase's seminal paper (1960) which became the foundation for the property rights approach, scholars have attempted to extend the approach in several directions. Of these, two general aspects may be identified. The first is that while the theory suggested by Coase was developed assuming that transaction costs were zero, ensuing studies applied the approach to situations in which transaction costs were prevalent. Coase himself noted that his theorem should be used as a stepping-stone to develop an analysis for an economy with positive transaction costs (Coase 1991). 

The other aspect is that many of these ensuing studies have contributed to the elaboration of the relationship between property rights and transaction costs. Some studies have focused on the allocation mechanism and the reallocation of property rights (North, 1990; Libecap, 1989), and others have attempted to figure out the proper institutional arrangements for the exchange of property rights (Cheung, 1983; Barzel, 1989). Meanwhile, some other studies have focused on mechanisms to resolve, under different situations, conflicts resulting from the exercise of property rights (Calabresi and Melamed, 1972; Polinsky, 1980; Kaplow and Shavell, 1996).

Based on these studies, the contemporary property rights approach attempts to figure out the relationship between resource allocation and the structure of property rights and transaction costs in situations where transaction costs are not zero. The key proposition of this approach would be that, in cases where institutional knowledge are a given, individuals seeking optimal resource allocation will tend to choose an institutional structure that minimizes transaction costs (Furubotn & Richter, 1991, p.11). Since land use decisions invariably incur transaction costs, the implications derived from the contemporary property rights analysis are pertinent to land use governance issues. 

In the following, I will elaborate the connection between the property rights approach and land use governance. To do so, it is, first, necessary to redefine the concept of property rights by focusing on its operational facet. In keeping with Mercuro & Medema’s definition (1997), I define property rights as the right to decide how specific resources may be used. Given the definition, the next aspect to elaborate is to determine who should acquire these property rights, i.e. how the authority to make land use decisions should be allocated. Drawing from previous studies on changes in property rights arrangements, I have come to the conclusion that the key mechanism is political bargaining. (Furubotn & Richter, 1991, p.627). Since changes in property rights arrangements affect distribution as well as production, and as any redefinition of decision making authority over resource use brings about a shift in the distribution of wealth and political power, it is not difficult to see why political bargaining plays such an important role in the redistribution of property rights. As a formal analysis of the effect of political bargaining on the redistribution of property rights is beyond the scope of this paper, no attempt to disclose the detailed aspects of this process will be undertaken.
 In this study, I assume that the structure of property rights is given, and that the process of the restructuring is not relevant.

Finally, I need to elaborate on how to derive the rules to coordinate land use decisions made by numerous individuals and to resolve the conflicts arising from such decisions. In this study, these two rules are combined and referred to as governance rules. The theoretical underpinning for the governance rules are found in the literatures on the rules of property rights protection (Calabresi and Melamed, 1972; Bromley, 1978; Rose-Ackerman, 1985; Kaplow and Shavell 1996). These literatures distinguish several types of property rights protection rules. Among such rules, the most typical are property, liability, and inalienability rules (Calabresi & Melamed, 1972). For the purpose of this study, property and liability rules can be utilized without any modifications as commonly defined in these literatures. However some modifications must be made to the inalienability rules. As in the study conducted by Rose-Ackerman (1985), inalienability rules are classified according to the means of restricting property rights. These modified inalienability rules consist of the conventional inalienability rule, the inalienability rule with limited use, the inalienability rule with required use, and the inalienability rule with coerced use. Detailed discussions of these rules are found in the following section.

Ⅲ. BASIC BUILDING BLOCKS

The previous discussions have conceptually portrayed the schematic form of land use governance from a property rights perspective. In the following section, I will introduce the four basic building blocks necessary for designing optimal land use governance mechanisms. These blocks were selected based on the premise that the mechanisms should contain the following characteristics: the mechanisms should be specific enough to allow for targeted intervention; they should encompass a broad range of approaches to govern land use decisions; they must satisfy the predetermined governance principles or performance expectations; and they should be selected using a proper alignment method. These four basic building blocks are: (1) dimensions of land use decisions; (2) types of governance rules; (3) governing principles; (4) alignment method. 

1. Dimensions of Land Use Decisions

In general, we classify land use decisions by focusing on the resulting land use patterns. The most typical land use patterns are residential, commercial, industrial, and open space. Land use decisions can also be classified according to their functional aspects. Here the determination of land use type, the provision of sites for roads, the open spaces and other public facilities, the upgrade of the physical environment and the determination of the density, height and building structures can all be included. While these classifications may be useful for some purposes, they are not of much value in designing land use governance mechanisms. In this study, I develop an alternative classification through which problems that unregulated land use decisions can bring about, could easily be identified. Major items in this classification may include the production of externalities, the provision of public goods and the depletion of common pool resources. 

1) Production of Externalities

According to Baumol and Oates (1975), externalities can occur when either some costs in monetary or non-monetary terms are not taken into account in the decision making-process. This is the classic definition of externality. This concept of externality, however, is not specific enough to allow for the derivation of land use governance mechanisms. Externalities can further be classified depending upon whether their impacts are minor or potentially serious. In addition, it may be vital to identify whether the impacts of these externalities are pervasive or intermittent. Whether there are significant third-party effects and empirically ascertainable damage functions are also needed to be considered. Final consideration should be given to the question of whether or not the effects are irreversible. Putting together these dimensions may yield over 30 different types of externalities. As this paper deals with the land use governance issues, only those externalities relevant to the issues will be included. <Table 1> displays the types of externalities selected based on these criteria. 
<Table 1>
2) Provision of Public Goods

Some land use decisions are made for the provision of land use activities with public goods natures such as those involving streets, parks and other necessary public facilities. Since the land use activities derived from such decisions normally imply some of the characteristics of public goods such as non-rivalry and non-excludability, the land decisions must be managed properly in order to obtain optimal land use patterns. These land use decisions can be classified based on how these characteristics are manifested. While some land use decisions strongly display both of these characteristics, other decisions would exhibit only non-rivalry characteristic. The land use activities from the former decisions comprise those involving national parks and national seashores. The land use activities included in the latter group would be characterized either as congested public goods or common pool resources. Some specific land use examples falling under this category include those involving urban parks and pasturelands.

These land use decisions can further be classified by the magnitude of the effects arising from the shortage of the resulting land use activities. Whether or not these effects are minor or critical is one aspect that must be taken into consideration. The spatial dimension of these effects, i.e., whether they are extensive or localized would be another factor to be considered. The time aspect of these effects, i.e., whether the effects are persistent or intermittent, should also be ascertained. Based on these considerations, the decisions producing land use activities with public good nature, as seen in <Table 2>, are classified into three types.
<Table2>

3) Depletion of Common pool resources

We often find that some land use decisions have significant bearings on the depletion of common pool resources.
 The basic structure of the situation is almost equivalent to the cases of producing externalities where land use decisions may bring about unintended side effects. But there are significant differences between the two cases. Unlike the case of externalities, the present case implies that some resources, due to land use decision, can be subtracted continuously as the situation unfolds.
 Even it is likely that the resources, which are the target of land use decisions, will be completely depleted. In fact, we may confront such situation frequently in making land use decisions. The destruction of open access pastures, degradation of air quality and excessive concentration in major urban areas are real world examples of such situations.

Such land use decisions can further be classified depending on the severity of resource depletion. Whether or not the resources under the threat of depletion are renewable or non-renewable is one aspect that must be taken into consideration. The spatial dimension of these effects, i.e., whether they are extensive or limited would be another factor to be considered. For example, some land use decision may completely deplete non-renewable resources as in the case of destroying the habitats of endangered species. Other land use decisions may also inflict harms on common pool resources, but the resources may be renewable. Particularly pertinent is the situation where land use decisions bring about traffic congestions and thereby producing air pollutions. Based on these considerations, we may classify these land use decisions into two types as in <Table 3>.
<Table 3>
2. Types of Governance Rules

The second building block involves the identification of the range of governance rules that can be employed. As discussed previously, these rules are classified after having taken into consideration both the assignment of the decision-making authority and the ways to control and coordinate land use decisions. A complete list of governance rules is presented in <Table 4>.
The governance rules classified as P-1 and P-2 are developed based on property rules. Under these rules, decision-making authorities are assigned exclusively to one of actors involved in land use situations. The property rights assigned are "strong" property rights which cannot be violated without consent of their owners. These rules, therefore, allocate the rights to make land use decisions to market and the role played by the government is a limited one comprising definition and redistribution of property rights. 

Under P-1 where the property rights is given to the responder B, individual A may not make any land use decisions that interfere with B without the latter's consent. For example, if I own a beachfront lot and have access to the water, under this governance rule, others may only use my land for access upon gaining my permission. Under P-2 where the property rights are given to decision-makers A, individual A is free to make land use decisions which may interfere with B, and A can only be stopped if B buys off A. Consider, for example, a house separated from a beach by a piece of land upon which the landowner decides to construct a fence, thereby blocking the house owner's view of the beach. In this case, the landowner who possesses the property rights can interfere and thus he can be prevented from doing so if the house owner buys the lot. 

<Table 4>
The governance rules, identified as L-1 and L-2, are developed based on liability rules. Under these rules, the property rights to make land use decisions are shared among individual actors and government. The property rights under these rules are considered "weak" property rights which are enforceable not by injunctive relief but by money damages. Thus, the government is expected to play the role of a disinterested assessor responsible for determining the amount of compensation.

Under L-1, individual A may proceed to make land use decisions even though those activities interfere with B, but in such instances B must be compensated. For example, consider the beach front lot example previously discussed. Under this rule, while others may use the land for access without the owner’s permission, they must pay compensation for the interference. Under L-2, individual B may stop A from activities that may interfere with B's interest, but must compensate A for the cessation. Under this rule, the house owner in the above example can retain his view of the beach, if he can afford to compensate the would-be fence builder. 

The governance rules identified as I-1, I-2, and I-3 are developed based on inalienability rules. Under these rules, the property rights to make land use decisions are mainly controlled by government and individuals are allowed to exercise the rights within the limitation imposed by the government. Therefore, land use governance under these rules is the direct responsibility of government and it should not be recognized as incidences involving disputes over individual property rights.

Under the conventional inalienability rules, I-1, no decision whatsoever can be made by individual landowners. In fact, in such situations, there is not really any individual decision authority to speak of. Under the governance rule based on modified inalienability rules with required use, I-2, while nothing is forbidden, some uses are required. Individual landowners can exercise the property rights to make land use decision as long as they satisfy the conditions stipulated by the government. A historical preservation regulation would be a good example of such a situation as it typically requires that the owner preserve at least the facades of certain buildings, that permission be acquired prior to any alterations of the affected portions of the buildings, and that any demolition be permitted only under very restrictive conditions.

Under the governance rule based on modified inalienability rules with limited use, I-3, while nothing is required, there are some things that are forbidden. Individual landowners can exercise the property rights within the limitations imposed by the government. The most typical real world example of this rule is land use zoning regulation. The zoning regulation may forbid the building of apartment blocks or any commercial development on some residential lots. 

Under the governance rule based on modified inalienability rules with coerced use, I-4, all permitted activities are required and all other uses are forbidden. Under this rule, requirements are imposed on land use decision makers, but such requirements can be set aside if they are willing to waive their decision-making rights as well.
 For example, in a new town district, land would be distributed to the concerned parties on the condition that the land should be developed in a specified way and within a limited time period.
3. Governing Principles 

In designing optimal land use governance mechanisms, it is necessary to select some governing principles upon which the optimality of the mechanisms can be evaluated. Some people regard efficiency as the only governing principle warranting policy intervention. Others favor principles such as equity and justice. The literature on law, economics and public policy is replete with various conceptual definitions of what is known as governing principles. In this study, I will focus on a few governing principles which are most commonly applied: efficiency and equity.

Traditional approaches to land use governance have favored Pareto efficiency as a sole governing principle. But this criterion can only be justified in a world where transaction costs are zero and institutional arrangements play no role in determining an equilibrium solution. As previously noted, efficiency is also a criteria exclusively concerned with the outcome side of economic activities. For the purpose of this study, the efficiency criterion should be applicable to situations where transaction costs are prevalent and institutions matter. In addition, the efficiency criterion should be able to address the outcome as well as the process side of economic activities. 

Based on these requirements, the minimization of transaction costs is selected as the efficiency criterion. This efficiency criterion is regarded as a kind of Kaldor-Hicks efficiency. According to this criterion, a governance mechanism can be efficient if the total benefits from using the mechanism are greater than the sum of the costs of using the mechanism and those required to compensate losers. I believe that this efficiency criterion is capable of overcoming many of the problems associated with Pareto efficiency.

Another governing principle is the concept of equity. As the government, being the main governance body, has the authority to legitimately use coercive power, the equity principle is especially relevant to the designing of governance mechanisms. Moreover, the equity principle can be seen as being complementary to the efficiency criterion as the latter is based on the Kaldor-Hicks efficiency. I define the equity criterion as a condition under which governance mechanisms ensure distributional justice, i.e. the fair treatment of decision makers and the equitable distribution of costs and benefits resulting from land use decisions (Bryson & Ring, P.S., 1990, p.214).

4. Alignment Method

Having identified the governing principles, it is necessary to devise the method to align land use decisions with governance rules. To this end, I utilizes the alignment method suggested in transaction costs economics by Williamson (1996). The basic premise of the method is that land use decisions, which differ in their attributes, can be aligned with governance rules, which differ in their costs and competencies, in a manner to satisfy the predetermined governing principles. 

Conceptually, while this method appears to be straightforward, there are some practical difficulties that need to be addressed during its implementation. More specifically, there is a possibility of facing a measurement problem during the estimation of transaction costs. Although various empirical studies have been undertaken, some definitional ambiguities still exist regarding the concept of transaction costs. Furthermore, no universally accepted method to measure transaction costs exists, and the results of such measurements are not always completely satisfying (Furubotn & Richter, 1991).

Recently, Williamson has suggested an analytical method to overcome these measurement problems involved in the comparison of transaction costs (Williamson, 1996). This method introduces a so-called "discrete structural analysis" that can be used to make comparisons of the magnitude of transaction costs. In this study, I will employ this method in designing optimal land use governance mechanisms. Simon was the first to introduce the term discrete structural analysis in his study on comparative economic organization. He observes that: 
As economics expands beyond its central core of price theory, and its central concern with quantities of commodities and money, we observe in it... a shift from a highly quantitative analysis, in which equilibration at the margin plays a central role, to a much more qualitative institutional analysis, in which discrete structural alternatives are compared. Such analyses can often be carried out without any elaborate mathematical apparatus or marginal calculation. In general, much cruder and simpler arguments will suffice to demonstrate the inequality between two quantities than are required to show the conditions under which these quantities are equated at the margin (Simon, 1978, pp.6-7).

Ⅳ. OPTIMAL LAND USE GOVERNANCE MECHANISMS

Thus far, the discussion has focused on the basic building blocks of land use governance mechanisms and the method to construct the optimal governance mechanisms. Having identified these four building blocks, we are now ready to develop optimal land use governance mechanisms. In this section, I will construct such mechanisms using the alignment method and describe in detail the key features of the mechanisms. <Table 5> summarize the basic structures of the land use governance mechanisms.

1. Production of Externalities

If the land use decisions bring about the types of externalities classified as A-1, then it is appropriate to employ the governance rules based on liability rules L-1. This is because the governance rules involving property rules cannot readily be employed in such situation, nor can the rules based on inalienability rules. Due to substantial transaction costs involved in the coordination of land use decisions by bilateral bargaining, the former cannot be efficient. On the contrary, the governance rule based on inalienability rules may block land use activities, thereby resulting in substantial social costs. The governance rule based on liability rules will incur less transaction costs than alternative rules and thus can be selected as an optimal one. Some of the specific policy devices adopted under this rule are private nuisance remedies supplemented by covenants and good manners.

<Table 5>
If the types of externalities classified as A-2 arise due to land use decisions, the governance rule L-1 should be selected. This rule is selected because the effects of the externalities in such situation may inflict pervasive and substantial harms on nearby neighbors and they are measurable. The possibility of applying either the governance rule based on property rules or the rule based on inalienability rules are simply precluded because of the same reason as in the A-1 situation. But the specific policy measures adopted in this situation is different. Unlike the case of A-1, imposition of fine or regulatory tax may be considered more efficient.

If land use decisions bring about a type of externality classified as A-3, the governance rule either I-2 or I-3 can be chosen, depending upon the range of impacts resulting from the decisions. This is because these land use decisions do produce serious and pervasive negative effects, and, thus, the governance rules based on both property rules and liability rules cannot be applied because of potentially substantial social costs. In the situation where the impacts of land use decisions are localized, the governance rule involving inalienability rules with required use I-2 may be selected. But if the impacts of land use decisions extend to broad areas, the governance rules involving inalienability rules with limited use I-3 are more efficient. While the real world example of the former case involves the situation where the land use decisions cause harms on historic sites and buildings, the latter case can be found in the situation where numerous individual land use decisions need to be coordinated for the enhancement of the quality of some or entire urban district. 

If land use decisions produce the externality classified as type A-4, the governance rule I-4 must be selected. If, for example, land use decisions disrupt pervasively the community roads, utility, and drainage networks, it would be appropriate to regulate these decisions through the governance rule involving inalienability rules with coerced use. Under such a rule, all permitted activities are required and all other uses are forbidden. Since fees or charges cannot be levied due to severe measurement problems, it would be more appropriate to set mandatory standards and enforce them. Mandatory standards, however, may bring about equity issue in that new subdivisions are commonly required to be above-normal in quality. The equity issue can be avoided by making uniform standards applicable to both new and existing subdivision. 

If land use decisions bring about the type of externalities classified as type A-5, it would be appropriate to select the governance rule similar to I-1. If the effect of the externalities is deemed to be potentially critical, then the governance rule involving conventional inalienability rules must be selected. Under this rule, the possibility of making further land use decisions is simply precluded. A real world example of such a situation is the prohibition of land use activities which may produce deadly pollutions. 

2. Provision of Public Goods 

We may differentiate several situations in which land use decisions may not produce enough land use activities exhibiting public good characteristics. To begin with, land use decisions may fail to provide a sufficient amount of land use activities classified as B-1. When this situation occurs, we must adopt the governance rule P-1. This governance rule can not only minimize transaction costs, but also facilitate the supply of such land use activities through market incentives. Under this rule, we expect individual decision makers to respond to the incentives created by the government’s incentive schemes. Since it is quite likely that equity issues arise in the provision of such land use activities, it is more appropriate to use subsidies rather than other alternatives such as mandatory standards. 

Secondly, there are situations in which decentralized land use decisions may not provide enough land use activities classified as B-2. In such a situation, the type of governance rule labeled I-2 would be selected. If the effects of a lack of land use activities are pervasive and potentially serious, and if such shortage problems cannot be endured, then the governance rule founded on inalienability rules combined with a system of mandatory standards, would be most efficient. On the other hand, if the problems caused by the insufficient provision of public facilities are not so serious, as is the case with residential sporting facilities, the governance rules combining inalienability rules with a system of charges conditional upon a development permit may be utilized.

Thirdly, to secure types of land use activities classified as B-3, the governance rules either I-4 or L-2 may be applied. In such cases, insufficient provision of such land use activities inflicts substantial harm on neighboring areas and influences a large number of parties. Thus, the government tends to employ the governance rules that stipulates mandatory the provision of a sufficient amount of such land use activities. Alternatively, government may resort to the power of eminent domain to acquire sites necessary for the provision of these activities. As such, this governance rule is founded on liability rules with proper compensation, L-2.
3. Depletion of Common pool resources

The governance mechanisms used to alleviate the problems of depletion of common pool resources may differ depending upon the situation. In cases where decentralized land use decisions bring about depletion of renewable common pool resources and the depletion may  be considered not so critical, the governance rule founded on inalienability rules use with required use I-2 may be utilized. This rule requires a small set of actions while still permitting a wide range of other uses. Under this rule, these small set of actions must be sufficient to protect the depletion of the common pool resources. The required actions may imply either levy of charges or mandatory standards through which the government may attain its objectives. As it tends to incur less transaction costs, it is generally preferable to use the payment of charge method. While it is likely that the payment of charge method may have distributive consequences, these effects may be ignored since this method does not single out a particular group of people for special treatment.
If decentralized land use decisions result in the depletion of non-renewable common pool resource, then the governance rule based on either conventional inalienability rules I-1 or liability rules L-2 would be appropriate. Under this rule, the government may prevent landowners from using their land for any other purposes except for the preservation of the common pool resources. Real world examples of such a situation include the destruction of wetlands cases where houses are built on a unique wildlife habitat. Since it is likely that the impact of our present decisions extends to generations yet unborn, the conventional inalienability rules become most relevant. This type of governance rule, however, may result in distributive injustice. It is likely that landowners, who otherwise had put the land to its most profitable use, must bear the costs. Thus, the governance rule L-2 based on liability rule is suggested as a viable alternative. Under this rule, government may purchase the entitlements given to the individual owners to develop the affected areas.

Ⅴ. CONCLUSIONS

Thus far, optimal governance mechanisms of land use decisions from property rights perspective have been developed. The key idea underpinning the governance mechanisms are that land use decisions, which differ in their attributes, can properly be aligned with governance rules, which differ in their costs and competences, in an economizing way. Given the intrinsic limitations of the measurement of transaction costs, this research has used the discrete structural analysis in the alignment of the land use decisions and governance rules. The governance mechanisms developed in such a manner appear to prescribe very diverse and specific governance rules, and as such, the relevance of the mechanisms to the real world situation is much greater.

A brief discussion of the comparison of the governance mechanisms proposed in this study with the conventional approach in land use governance based on the market failure analysis will highlight the usefulness of the mechanisms. To begin with, the conventional approach often seems to address the land use issue solely from an extremely limited situation where the property rights are fully defined and transaction costs are zero. As many land use decisions are normally made when transaction costs are high and the property rights are ill defined, this severely limits the applicability of the conventional approach. The governance mechanisms based on a property rights perspective, however, can properly address the land use issues arising from such situations.

Second, while the conventional approach prescribes policy mechanisms that are good for all types of land use decisions producing market failures, it is clear that no such policy mechanism may exist in real world. However, unlike the conventional approach, the governance mechanisms presented in this paper tend to prescribe different governance rules for different types of land use decisions, thereby strengthening the practical value of the governance mechanisms. As previously observed, the practical relevance of the governance mechanisms could be enhanced further through the introduction of greater reality and complexity in the classification of both land use decisions and governance rules. Once these two dimensions are given greater resolution, a more appropriate policy prescription for each type of land use objectives might result.

Third, while the conventional approach is primarily concerned with the efficiency criteria, viewing the policy's redistributive impact as an unwelcome side effect, the governance mechanisms in this study have been developed with explicit attention being paid to both the efficiency and the equity aspects of land use governance. Thus, the mechanisms can easily achieve some specialized distributive goals by applying the proper governance rules. From these discussions, we may conclude that the land use governance mechanisms proposed herein appears more suitable than the conventional approach, as it is has been developed with a more accurate understanding of the complex nature of land use decisions and governance rules. 

Finally, even if the governance mechanisms proposed in this paper have merit, additional work will be necessary to make the mechanisms even more useful. First, valid and reliable variables to classify the dimensions of land use decisions need to be developed. Second, there is a need to further develop the governance rules based on more detailed criteria. Third, more empirical studies need to be done on the comparative strengths and weaknesses of the different governance rules used in different land use decisions, and on the different governing principles. Through these improvements the governance mechanisms proposed here will have a greater practical relevance and be freed from its present conceptual deficiencies.
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Table 1. Types of Land Use Activities Producing Externalities

	Type
	Nature of Externatities
	Land Use Activities

	A-1
	Minor, localized, intermittent,

unmeasurable 
	 Commercial land use in residential areas which

 producing noise

	A-2
	Minor, localized, pervasive

measurable 
	  Construction of new buildings blocking sun 

rights of adjacent buildings 

	A-3
	 Potentially serious, localized or extensive, pervasive, 

 unmeasurable
	Development of areas with historical value and

uncoordinated development in a newly settled

areas

	A-4
	Potentially serious, extensive,

pervasive, unmeasurable
	  Land subdivision for the development of

  infrastructures such as roads, utility, drainage

  networks

	A-5
	  Critical, extensive, pervasive,
  unmeasurable 
	Development of areas with critical ecological

values such as wetlands


	Table 2. Types of Land Use Activities Providing Public goods
   

	Type
	Nature of Impacts
	Land Use Activities

	B-1
	Minor, limited side 

effects caused by 

shortage of provision
	 Provision of children's playgrounds, convenient facilities, kindergarten, nursery schools, sporting facilities, facilities for the elderly

	B-2
	Potentially serious,

pervasive side effects
caused by shortage of
provision  
	 Provision of urban parks, open spaces, markets, distribution facilities, schools, disaster prevention facilities, reservoirs

	B-3
	  Critical, pervasive side
effects caused by
shortage of provision
	 Provision of infrastructures such as roads, sewage systems, water supply facilities, electricity and gas facilities,
 communication facilities


	Table 3. Type of Land Use Activities Depleting Common Pool Resources

	Type
	Nature of  Depletion
	Land Use Activities

	C-1
	Renewable, minor and
limited area 
	Production of air pollution and development of 
Pasturelands

	C-2
	Non-renewable, critical,
extensive area
	Development of habits for endangered species


Table 4. Types of Governance Rules
	 Type
	 Distribution of Property
Rights 
	  Property Rights Protection Rules

	  P-1 
	  Individual (responder)
	  Property rules

	  P-2
	  Individual (decision maker)
	  Property rules

	  L-1
	  Individual (responder) 
	  Liability rules

	  L-2
	  Individual (decision maker)
	  Liability rules

	  I-1
	  Government
	  Inalienability rules

	  I-2
	  Government and Individual
	  Inalienability rules with required use 

	  I-3
	  Government and Individual
	  Inalienability rules with limited use 

	  I-4
	  Government
	  Inalienability rules with coerced use


Table 5. Optimal Land Use Governance Mechanisms
	Dimensions of Land

Use Decision
	Governance

Rules
	Policy Devices

	 Externalities
	A-1
	L-1
	 Private nuisance remedies complemented by covenants

or good manner

	
	A-2
	L-1
	 Levy of charge or regulatory tax

	
	A-3
	I-2, I-3
	 Mandatory standards by site plan or development control

	
	A-4
	I-4
	 Mandatory standards by subdivision regulation

	
	A-5
	I-1, L-2
	 Mandatory prohibition, Government expropriation 

	 Public 

 goods
	B-1
	P-1
	 Private provision responding to subsidy

	
	B-2
	I-2
	 Mandatory standards, levy of charge

	
	B-3
	I-4, L-2
	 Mandatory standards by subdivision regulation,
 Governmental expropriation

	Common pool resources
	C-1
	I-2
	 Mandatory standards, Levy of charge

	Common pool

 resources
	C-2
	I-1, L-2
	 Mandatory prohibition, Government expropriation


� Some scholars have noted that the systematic analysis and resultant taxonomy of property rights protection rules have been one of the most important contributions of property rights studies since Coase (Krauss, 1999, p.782)


� Those who are interested in the political process of the redistribution of property rights may refer to the studies by Bates (1981), Eggerttson (1990) and North (1990).


� Following Ostrom et al., we define common pool resource as a resource system where excluding potential appropriators or limiting appropriation rights of existing users is nontrivial and the yields of the resource system is subtractable (Ostrom et al., 1994, p.4). 


� Subtractability implies a situation in which the stock of resource units is continuously reduced due to uncoordinated decisions. The results of subtractability are often termed crowing effects or overuse problems. The subtractability of the resource unit leads to the possibility of approaching the limit of the number of resource units. When the resource is a man-made structure, such as a bridge, approaching the limit of crossing units will lead to congestion. When the resource is a biological one, such as a fishery, approaching the limit of resource units may not only produce short-run crowding effects but also may destroy the capability of the resource itself to continue producing resource units (Ostrom, 1990, p.32).


� Government role under the governance rule involving inalienability rules is different from the role under the governance rule based on liability in that the former are mainly political, whereas the latter are judiciary.   


� The New York City landmarks preservation law emphasizes the protection and preservation of external architectural and internal features, such as building lobbies or auditoriums, that are open to the public, and only rarely sanctions any demolition (Rose-Ackerman, 1985, p.954).


� Rose-Akerman (1985) called this type of governance structure "conditional coercion". She suggested a similar type of governance structure, which she referred to as "pure property with coercive use", which is less restrictive than conditional coercion. Under this structure, for example, a mineral lease, may be sold and given away but will be lost if no mining is carried out (Rose-Ackerman, 1985, p.936).
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