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Abstract. Highest and Best Use is often identified as the key concept supporting real estate 
use and value decisions. However, at best the concept has received ambiguous if not 
conflicting consideration as to its relevance in the literature of economics, finance, real 
estate, appraisal and other areas of study concerned with land use decisions and valuation. 
This paper addresses this ambiguity and identifies the theoretical premises of Highest and 
Best Use as employed in the various land use disciplines. The theoretical foundations as they 
•an? jytn.ttu3iUe.fi .than jthp Jiasis of a formal constrained optimization model for land use 
decisions. The model's logic identifies the need to include the cost of capital-and'location 
along with the physical, legal, infrastructure and market parameters discussed in the bulk 
of the economic and appraisal literature (including courses and professional practice). The 
financial and locational variables are needed in order to advance the use paradigm to fit the 
current context of problems facing real estate decisionmakers. 

The motivation for this research is derived from Dasso and Woodward's [14] statement 
that highest and best use (HBU) promises to provide an acceptable social ethic for real 
estate and implies the need for efficient real estate markets for optimal allocation of 
resources. Yet despite HBU's potential as a central paradigm of real estate and related land 
use studies, numerous issues of conflict exist in the development of land use models, as 
pointed out in the research of Grissom [23] and Vandell [54]. As described by Vandell [54], 
general faults occur in the HBU model on an analytical basis. Vandell states: 

Economic theory derives its definitions through formal models. The concepts 
which evolve . . . then have precise definitions which follow directly from the 
assumptions made and allow consistent estimation by different analysts. This 
precision also should be the goal of valuation theory, which is economic theory 
applied to real estate. 

The objective of this research is to develop a formal model to enable the analytical 
consistency suggested by Vandell. This goal is advanced by identifying the array of 
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assumptions considered in the debates on land use models and incorporating them into a 
formal economic decision model of constrained optimization. 

Despite HBU's perceived central position in real estate decisions,1 the concept is a 
paradox in real estate studies. Perusal of real estate, finance and economic literature 
indicates anything but a consensus on its place in the decision process. This lack of 
consensus may be because HBU is employed as a process and not a formalized model. The 
concept of HBU as a process rather than a formalized decision model is evident in the 
arguments put forth by Vandell [54], Grissom [23], Graaskamp [20], Kinnard [35], Wendt 
[60] and Pearson [45]. The original concept of HBU as a process can be linked to the 
necessity of applying a use premise for valuation in property litigation (specifically 
condemnation). From there, highest and best use has evolved into other appraisal 
assignments by relying on legally accepted definitions. Yet despite the legal orientation of 
HBU employed in many decisions, according to Faust and deSouza [17], the issues of 
identifying HBU for a parcel of land have their roots in the economic analysis of Von 
Thunen and Ricardo. 

These two distinct analytical origins lead to two conflicting views of HBU. The first view 
is a site-specific analysis often emphasizing physical and legal attributes (Ricardo); the 
second is more concerned with a general area or the overall urban structure and relative 
location (Von Thunen). Col well [11] classifies these concerns into micro and macro levels. 
Colwell's stratification identifies two perspectives of the decisionmakers involved in land 
use. These two general perspectives are the wealth maximization of individuals and the 
welfare objectives of the community. 

The identification of two general conflicts in use analysis, reflecting the level of 
aggregation and the perspective of the decisionmakers involved, explains why a more 
broadly accepted land use paradigm has not been employed. The level of the concern (the 
site or entire area) and the perspective of decisionmakers (individual or community) can be 
observed as a distinct dichotomy in the literature. 

Theoretical Dichotomy 

The appraisal literature emphasizes the specific site analysis and individual wealth 
maximization, with little or no discussion of macro-location parameters or community 
objectives. When the broader perspective (area and community) is discussed, the appraisal 
literature incorporates the community objectives as a constraint on individual options. The 
societal constraints are often represented by zoning or other political or legal issues.2 

The urban land economic and urban economic perspective focus on land use within the 
context of urban structure, avoiding the site-specific issues relevant to appraisal problems. 
The problem-solving concerns and analytical techniques of the two professions (urban 
economic and appraisers) and hence their literature tend to break down along the 
theoretical premises of land use identified by Von Thunen and Ricardo. 

Von Thunen Premise 

The economic literature on land use is often divided into the Ricardian or Von Thunen 
perspectives with the latter dominating. The concern with the spatial issues of economic 
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decisions is often presented with a concern for the impact of externalities and accessibility 
cost on land use decisions. The nature of these externalities and their impact on land use 
and value are often addressed in the context of specific activities or geographic features in 
proximity to a given site or neighborhood. These externalities can be classified as either 
positive or negative. Many authors have discussed the impact of externalities on value, 
including such factors as the impact of homogeneity of neighborhood and speculation, 
Hale [28], general amenities, Diamond [15], Krumm [36], a park, Smith [52], visually 
appealing amenities, Weicher and Zerbst [59], dangerous and unsightly activities (such as a 
housing project), Guy, Hysom and Ruth [26], access to major transportation corridors, Li 
and Brown [37] and concentrations of rental properties to single-family housing, Wang 
[57]. Johnson and Ragas [33] offer a generalized land use/value model incorporating 
vectors of negative and positive externalites in analyzing land patterns in the CBD of New 
Orleans. 

Frfe" Jbir iriraiiOTpTermi^ik'd^WAroft^Y^^ 
concerned with the macro-location concerns of land use patterns. These generalized urban 
structure models are divided into social ecologist or rent theorist approaches.3 In the first 
approach, land use is grouped within the context of an overall urban system. The 
traditional models in this classification are Burgess [9T, Hbyt f?2f and' flam's and' Oilman 
[29]. These models offer paradigms used to identify land use changes over time and 
potential directions of city growth. A key insight gained from land use ecology patterns is 
that surrounding activities influence individual sites and may offer descriptive insights to 
possible land use changes over time. The land use parameters identified in these studies are 
similar to the variables identified in the previously mentioned empirical work such as the 
impact of proximity to desirable activities, roadways and infrastructure, amenities and 
competitive, conflicting and supportive land uses. 

Therefore the insights of the ecological models can be related to the distance parameter 
of the rent theorist. Rent theorists offer an analytical land use model that is based on 
location decisions determined by the distance to a major activity center. The cost of 
interacting with that center influences the land use and thus the return to the land. 
Therefore land use is economically determined in the marketplace by the ability of 
competitive user groups to pay rent for the land, further expanding the basic Von Thunen 
premise of land use decisions. 

The majority of academic urban economic research in use analysis has developed within 
the Von Thunen framework. Alonso [3] established a partial equilibrium model linking 
land use to location within the urban structure. The key variables identified in the literature 
following Alonso, Haig [27], Beckman [8] and other first-generation models is that income 
expended for location is allocated between site rents and transportation cost. Muth [42], 
Mills [41], Solow and Vickrey [51] established what Anas and Dendrino term second-
generation (new) urban economics (NUE) land use models. These models extend the first 
generation by working towards a general equilibrium approach to land use. The orien
tation of urban economics towards a general equilibrium model represents a major 
divergence from the primary concern of land use decisions in appraisal. As such, the macro 
issues delineated by Colwell [11] and the societal perspectives of highest and best use might 
best be relegated to the policy concerns of urban economics while the site-specific use 
concerns are the domain of appraisal theory. 

Much of the second-generation urban economic literature investigating urban structure 
(macro-land use patterns) is addressed in density models as conducted by Coughlin [13], 
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Hendon [31], Glickman [18] and can be used as the basis for understanding external 
impacts on specific sites (or relative locations).4 

The general equilibrium models have also examined the behavioral issues of travel 
behavior and land use associations. The works of Alcary [2], Sirmans [48] and Andrews [6] 
further influence the external concerns of site-specific accessibility. The accessibility issue 
has been missing in the appraisal literature on use. In fact, despite the extensive literature 
on variations of location in the Von Thunen context, few if any of the urban economic 
location variables have been directly incorporated into highest and best use analysis. 

Ricardian Premise 

An alternative line of research is identified in the appraisal and real estate investment 
literature. It is more micro-oriented, allowing a comparative approach between alternative 
sites or property types based on specific site attributes. Ricardo's theoretical influence is 
evident, because the micro-oriented approach requires an analysis of the physical capacity 
of the site and the ability of the property to produce returns. Ricardo is often viewed in an 
agricultural context, with situation value the basis of urban site return.5 However, 
Ricardian economics is observed in many urban settings with the generation of marginal 
physical space tied to the perceived capacity of the site to generate a return. As many 
oversupplied cities are discovering, the perception of excess returns has brought out much 
marginal product. This marginal product will be the first to be eliminated from the market 
supply in a down market. 

Ratcliff [46] incorporated the Ricardian concept into use analysis with the discussion of 
productivity analysis in urban real estate. Ratcliff identified general categories of physical, 
legal and location attributes as the basis of cost and return to a property's productivity. 
Alonso [3] also addressed these physical constraints on land use with the consideration of 
lot size and shape on the market equilibrium. Colwell and Sirmans [12] extended this theme 
in a more general economic context to address market support based upon size/area and 
plottage and plattage influences on land use and centrality relationships. As Johnson and 
Ragas [33] and Smith [52] show, much of the hedonic analysis has complied with Ricardian 
theory by delineating varying physical features and other plot-specific characteristics that 
influence land use and pricing issues. 

The integration of the location concerns with the physical dimension is often addressed 
in the literature via legal or property rights issues. The literature on zoning and other land 
use regulation establishes the framework for the physical and location link in any 
formulation of a land use model. The regulatory issues are linked to location via the 
literature on public benefits and infrastructure such as offered by Tiebout [53], Andrews [6], 
Nourse [43] and Sirmans and Redman [50]. 

The crux of the legal-location literature suggests that regulations are often based on 
general physical factors (soil, terrain, infrastructure, water, etc.) and existing or expected 
land use associations in an area (the potential for supporting land uses, conflicts, etc.).6 

Alcary [3] has shown that land use regulations often result from the physical features of an 
area and thus characterize the locational perception of a neighborhood. Consideration of 
the impact of locational, legal and physical attributes on site productivity is evident in work 
by Ohls, Weisberg and White [44]. The productivity issues representing the Ricardian 
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premise have set the theoretical framework for the bulk of the appraisal literature. The 
Appraisal Institute's [4] definition has emphasized a process structured on site-specific 
attributes of physical, legal and infrastructure dimensions. 

Most appraisal literature as witnessed in articles by Albritton [1], Webb [58] and Wendt 
[60] emphasizes the process of use analysis as an ad hoc site-specific approach and as per 
Pearson [45], location is not explicitly considered. Implicit consideration of location is 
incorporated with the issues of externalities and market support, however these issues are 
not addressed to the extent available in the economic literature. 

Integration of the Von Thunen and Ricardian Premises 

For valuation purposes, there is a need for an integration of the Von Thunen and 
Ricardian premises. These findings support the constrained optimization model con
structed by Grissom [23] and the land use production model developed by Pearson [45]. 
Both of these models enable an analytical investigation of micro-level site use based on 
Ricardian principles but enable the integration of spatial concerns. 

Previous authors have attempted to integrate the site-specific attributes and the 
macro-level economy of the urban structure. Colwell [11] identified this possibility with the 
inclusion of the issue of consumer (or investor) surplus, by extending the comparative 
analysis of the Ricardian model to the macro-analytical level. Vandell [54] has suggested a 
link of the HBU definition to the bid rent curve of the community.7 

The economic literature has been more successful in bringing the spatial and site-specific 
characteristics into synchronization. Grieson and White [22] have investigated the spatial 
characteristics of zoning, creating a link of site-specific issues to the land use location 
pattern. Johnson and Ragas [33], by integrating vectors of plot-specific characteristics and 
external variables, developed a more generalized land use model for value purposes. 

The rent theorist models in combination with site-specific characteristics and various 
behavioral issues have established the theoretical constructs of the hedonic models and 
empiricism observed in valuation models derived in the later 1970s and 1980s. The 
empirical and theoretical work during these periods extended the locational framework of 
Alonso/Von Thunen to include exogenous variables that quantify characteristics such as 
appropriate support and financial feasibility. Much of this work has identified a concern 
for capital cost in alternative land use decisions. 

Markusen [39] expanded the demand elements of analysis to include issues of capital cost 
in the land use decision. These costs considered the capital structure. Capital cost issues 
also appeared in the works of Webb [58], Winger [61] and Graaskamp [20] linking previous 
research addressing returns, cash flows and profit maximization to the highest and best use 
decision. Much of this literature can be observed in the practitioners journals in articles by 
Wendt [59], Webb [58], Grissom [23] and the Appraisal readings [4]. 

The academic work addressing these concerns can be typified by Sirmans and Redman 
[50] and Capozza [10] where constant returns to scale from the operations under alternative 
uses were linked to competitive constraints on production functions, concerned with the 
substitution of land and non-land factors used in producing the real estate. The intro
duction of production function models into the land use decision is the juncture in which 
the locational (Von Thunen theory) dimension and the physical/legal dimension (Ricardian 
theory) link in the development of the HBU model. 
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Alternative approaches illustrating a link between the physical/legal capacity of land 
units, locational patterns and risk and return issues in a spatial context are offered in 
several recent papers. The research of Winger [61] and Jones [34] shows a spatial pattern in 
the pricing and returns of debt capital. Grissom, Hartzell and Liu [24] indicate not only 
spatial patterns in the returns of industrial property but that geographically diverse market 
segments price different property attributes differently. This market segmentation partially 
explains the variation in returns. 

The significance of spatially distributed returns are identified by Sirmans and Kau [49] 
when they suggest the need for a study on the spatial distribution of returns based on 
distance from the CBD. This suggestion is empirically investigated by Macintosh and 
Whitaker [38]. Grissom, Wang and Webb [25] identify a spatial clustering of returns when 
risk as well as return is investigated on a spatial basis. Greenhut [21] offers a general 
theoretical model of spatial impacts on economic structure that considers not only the 
return-risk issue on a spatial basis but also the uncertainty that might arise with the 
conflicts of individual and community objectives. Previous literature supports the cost of 
capital in a spatial context as an input to the HBU model. 

Consideration of the rate structure is important in the integration of the locationally 
oriented use analysis of the land economic literature and the site-specific concerns of the 
appraisal literature. The development of a general model, constrained by the social benefit 
perspective of the community (on the macro-level) and the individual (micro-level) requires 
the cost of capital to be a criterion explicitly considered. 

Integration of the Individual and Community Objectives 

A synthesis of the literature indicates that empirical test and deductive analysis partially 
support the definition of highest and best use. The decision criteria and constraints 
identified by the definition of HBU are: legal, physical, market and infrastructure support 
and financial feasibility. Lacking in this model is the consideration of the cost of capital (in 
a spatial context) and the interfacing of the individual and community objectives. 

As stated earlier, the legal dimension of the realty also introduces the political aspect of 
the regulatory process. This political element expands the land use decision from the 
perspective of an individual seeking maximum returns on the site to an issue concerned 
with the community's objectives. The communal perspective was incorporated into the 
HBU definition in the 1970s.8 This perspective expands the process from a simple 
optimization model based solely on an individual's opportunity/capital cost to also include 
choices dependent on the social cost of land use opportunities. 

The definition of land use arising out of the 1960s/1970s has been characterized in the 
works of Goldman and Field [19] and Schwind [47] as issues of Pareto Optimality. This 
literature established a use analysis within the context of fit between the property owner, 
the community and non-residents or third parties. This perspective of the land use is also 
supported by Graaskamp [20] and Kinnard [35].9 

The inclusion of social issues in land use decisions requires a major extension to any 
workable model. The literature offers only normative models stressing issues of economic 
equity as depicted in the writings of Albritton [1], Nourse [43], Dasso and Woodward [14] 
and Wunderlich, Gibson and Hildreth [62]. These articles show that the stated objective of 
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HBU often result in conflicting constraints and objectives. The conflicts were such that the 
HBU concept still retained a subjective appearance. 

A subjective characterization of land use decisions is exemplified by the definitional 
statement that HBU is the result of the appraiser's judgment—not a fact to be found. This 
subjectivity in part arises from the lack of a structured model and the problems of 
specifying the social cost. 

Kinnard [35], Heilbrun [30], Ratcliff [46], Graaskamp [20], Grissom [23] and Pearson 
[45] have offered theoretical constructs of land use models in various forms that alleviate 
the subjective element of land use analysis on a site basis. These models use a constrained 
optimization approach consistent with the definitional criteria of the concept. These 
definitional criteria establish the standard of the paradigm which can be supported by 
empirical testing and a priori deductive reasoning observed in the literature. 

The definitional criteria are analytically developed in the following section and set the 
context of the cost of capital model developed in the paper. The significant conclusion of 
the HBU literature is that the central premise of use analysis is still evolving. The issue of 
^ite iKsup&mwss1 «SV«\IH£\5W .if Aha* .if pxarXvT smty Ad .bnr .vftrhal jtironesses -have been offered 
to the decision process and the debate will continue until a more concise model is offered 
to aid the decision process. The purpose of this paper is to develop such a model. 

Building on the literature, an appropriate model can be developed using constraints 
suggested by Barlow [7]. The first stage addresses the issue of the individual user's 
maximizing process and the second incorporates the impact of community objectives into 
the decision process. Both of these issues can be incorporated into the cost of capital and 
modeled as constraints on the integration of the physical, legal and locational parameters. 

Highest and Best Use Definitional Criteria 

The definition of highest and best use requires that the use is physically and legally 
possible, appropriately supported by the public infrastructure and the market and that the 
use is financially feasible. Essentially, as currently defined, highest and best use analysis is 
a simulation of a production process. It hypothetically allows for various combinations of 
legal possibilities and physical improvements to the site. Therefore, the definitional criteria 
can be incorporated into an objective constrained optimization model integrating the 
Ricardian and Von Thunen premises into one model. 

Locational Constraints 

Although locational parameters are not discussed in the HBU definition, locational 
differences play a highly significant role in both determining the economic uses that can be 
made of land and in affecting rent and value levels associated with those uses.10 According 
to Andrews [6], location factors can be classified into four categories: (1) accessibility, (2) 
associations with other land uses, (3) activities currently in the area, and (4) the social, 
political and economic environment in which the property exists. Locational factors are 
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micro factors such as the accessibility of the site, the level of disposable income in the area, 
and the location of the site relative to major employment centers in the community. As 
such, they must be considered in the HBU determination, but in a constrained optimiz
ation framework they can be assumed to be fixed for all possible uses because the owner of 
the subject property will be able to exert little influence over these factors in the short run. 

Hence the determination of HBU is reduced to identifying the optimal combination of 
physical and legal improvements that will maximize the productive capacity of the property 
to generate net operating income (NOI), given the set of existing locational constraints 
which are treated as external risk in the cost of capital and as reflected in the income return 
to the property. See Vandell [54] and Heilbrun [30], 

Legal Constraints 

Legal factors such as zoning ordinances, restrictive covenants, building codes and other 
local ordinances impact the use, and hence the earning capacity, of land. These legal 
constraints are not fixed, however, because it is possible for any land use limitation to be 
changed. The cost of changing legal use capacity includes such items as platting fees, 
engineering fees, transfer of development rights, and the opportunity cost of invested 
capital during a lengthy rezoning process. The relationship of the cost of obtaining legal 
changes to permit more valuable uses and the level of NOI associated with such changes 
are shown in Exhibit la. Point O illustrates that a hypothetical property with no legally 
permissible uses will not generate any NOI. As the owner expends money seeking changes 
to permit more intensive and valuable uses, the ability of the property to generate NOI 
increases. For example, the cost of getting a property zoned agricultural could be 
represented as point a. The level of NOI associated with this use would be a1. The cost of 
getting the site zoned for residential use could be point b and the resulting level of NOI 
from the residential use would be b1. Similarly, the cost of getting high density multifamily 

Exhibit 1 

(a) (b) 

NOI NOI 

Production Frontier of 
Legal Attributes 

Production Frontier of 
Physical Attributes 
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zoning would be point c, with resulting NOI of c1. The concept of diminishing marginal 
returns is illustrated in Exhibit la by the fact that expenditures incurred seeking changes 
for more valuable uses beyond point "e" will result in an actual decline in NOI production. 
If land use was unrestricted, it is possible that excessive development or inappropriate land 
usage could actually result in decreasing levels of productivity. Typically called an 
overimprovement of the land, an example of this might occur when an overzealous 
developer places so many apartment units on one site that the end result was a lack of 
parking creating an unpleasant, overcrowded project, resulting in decreased levels of NOI 
for the site. Other examples include a 4000 S.F. house in a neighborhood of 1500 S.F. 
houses; a class A office building on a class C site and a retail service facility without 
sufficient parking. All the specific examples illustrate the general condition. 

Physical Attributes 

The physical attributes that determine the productive ability of the property to generate 
NOI are the physical improvements to the site, such as the size, quality and style of the 
structure, and other site improvements such as parking and landscaping. As illustrated in 
Exhibit 1 b, a production frontier exists that maps the relationship of the level of NOI to 
the amount of physical improvement to the property. The production frontier for physical 
attributes would be similar to the production frontier for the legal attributes, because 

Exhibit 2 
Production Frontier of Legal and Physical Inputs 

NOI 

SPRING 1990 

Copyright ©2001 All Rights Reserved 



26 THE JOURNAL OF REAL ESTATE RESEARCH 

additional expenditures for physical improvements would result in increased levels of NOI, 
and be subject to the phenomenon of diminishing marginal returns. 

As shown, the productive ability of a specific site is a function of legal, physical and 
locational attributes, and appraisers attempting to identify HBU of a specific site must 
consider these three variables. Since the locational factors are considered fixed in the short 
run, in this example, identification of HBU entails identifying the optimal combination of 
legal and physical inputs that yield the highest present value. 

Conceptually, Exhibit 2 represents the highest and best use decision process as currently 
defined. Given the current locational attributes of the subject site, the analyst must identify 
the level of physical improvements and legal capacity that will yield the highest net present 
value. Assuming a fixed level of locational attributes, the productive possibilities can be 
represented in the three-dimensional perspective set out in Exhibit 2. 

Exhibit 2 illustrates that the level of NOI increases as the amounts of legal and physical 
inputs are increased. All points on the L, P plane represent various combinations of legal 
and physical inputs that are theoretically possible. Point a represents the situation where 
inputs of more valuable legal uses are purchased, but no funds are expended for physical 
improvement. In the extreme, the property would be unable to generate any income. 

Conversely, at point b, the property has been physically improved but no legal uses exist, 
preventing the production of NOI. An example might be a residential property located in 
an area contaminated with lead or other toxic substances that force governing authorities 
to prohibit all use of the property. 

Exhibit 3 

VOLUME 5, NUMBER 1 

Copyiigtir© 2<3mWRigrrtsResenred 



HIGHEST AND BEST USE 27 

In between these two extremes are possible combinations of legal and physical inputs, 
and the surface over the L, P plane represents the level of productivity (NOI) associated 
with various combinations of inputs. Point E represents the optimal level of legal-physical 
input that maximizes a property's NOI. In three-dimensional space, the productivity of the 
site increases monotonically with each additional dollar invested in legal and physical 
attributes up to point E, which represents the optimal use of the property. 

Highest and Best Use Model 

Given the preceding analysis, the HBU concept can be viewed as a constrained 
optimization problem in which the task is to identify the use that maximizes the net present 
value of the land, the combination of investment in the site that yields the maximum level 
of NOI. Point E represents the unconstrained maximum HBU of the site, which is 
consistent with the current definition of HBU. Notice that additional expenditure for 
physical/legal improvements results in an actual decline in the productive ability of the site. 
An example of this situation would be where the property is overdeveloped with a lack of 
parking and accessibility. Additional development will only result in more overcrowding, 
traffic congestion and less productive ability to satisfy human needs. 

Influence of the Cost of Capital on HBU 

Inherent in the definition of HBU as the use that supports the highest present value is the 
time value of money. In the HBU framework, the time value of money can represent the 
cost of borrowed funds to complete the proposed use, or the opportunity cost of capital on 
other projects of similar risk as pointed out in the literature. Let k equal the cost of capital 
in the spatially defined market. This rate is influenced by competitive uses, community 
objectives and options and the local availability of financial capital. 

Given these premises, the discounted cash flow concept can be represented by a plane 
that has a slope of (1 + k) with respect to the L and P axes. The presentation of the problem 
in this manner places the HBU concept in a Fisherian Separation context, with the decision 
criterion being a trade of alternative property attributes and not a choice of time periods. 
The point of tangency of the plane and the production opportunity set represents the HBU 
that maximizes the present value of the property. The optimal land use decision is to 

Ma\\f(P,Ls\U)jkJ-P-L (1) 

subject to r = R* (2) 

where 
P = the cost of physical improvements to the site, 
L = the cost of securing more valuable legal use for the site, 
r = the cost of capital associated with the proposed use, 
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U = the surrounding land uses. The surrounding land uses influence the 
income return potential on a given site. Therefore the income/value 
function is conditioned on the situs impacts (see Andrews [6], 
Alonso [3] and the rent theorist), 

km = the capitalization rate (based on the market rate for j type properties) 
used by i type investors to value the stream of income produced by the 
site in t, a specific location, 

j{P,L,r) = the production function that converts the cost of productive inputs into 
an income return and hence value to an investor, 

R* = the appraiser's estimate of the cost of capital associated with the 
proposed HBU as influenced by capital markets and community 
pressures. With 

R* =J[rf, r,„, T, tx, cr) 

where: 
rf = the time value or risk-free rate, 

rm = the risk premium given the specific market or property use: /•„ + (r,+ rm), 
T = site-specific cost involved in delays as a result of neighborhood 

associations or planning authorities and other possible third parties that 
may impact a project without direct involvement, 

tx = local tax rate, 
c, = the community's cost of capital as reflected in municipal bonds and 

other community debt. 
The Lagrangian function illustrates the significance of the cost of capital and the cost of 

productive inputs in the identification of the HBU that maximizes the net present value of 
the site use. 

The Lagrangian function can be stated as: 

H=f(P,L,r\U)/kll,-L-P-v(r-R*). (3) 

Taking the first-order conditions of the Lagrangian yields: 

dH/dP = DP/k,„(r) - 1 = 0 (4) 

dHldL=DL/k„l(r)-\=0 (5) 

dH/dr=Dr/k,ll = 0 (6) 

dH/dv = r~R* = 0 (7) 

Rewriting (4), (5) and (7) reveals the optimal level of use (HBU) condition, 

DPIk,„=\lr (8) 

DLIk„~\lr (9) 

r=R* (10) 
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First-order condition (8) shows that the optimal level of physical inputs is achieved when 
the marginal cost of an additional dollar of input equals the marginal revenue associated 
with the additional expenditure. Equation (9) shows that the same optimal condition holds 
for legal attributes as well. The first-order conditions indicate that the maximum level 
of NPV (hence the highest and best use of the property) occurs where the marginal 
costs of the inputs equals the marginal revenue of the inputs which equals the opportunity 
cost of capital associated with the proposed use. The highest and best use of the property 
is that use which combines input combinations of physical and legal attributes in quantities 
such that the marginal revenue product of the physical attributes equals the marginal 
revenue product of the legal attributes and the cost of capital for a given use. The HBU is 
shown graphically in Exhibit 3 as point A, which represents the highest productive value of 
input combination (L*, P*), L* and P* are the optimal amount of legal and physical 
attributes that would produce the maximum net present value, jnven the fixed locational 
attributes of the property. At this optimal level, the marginal revenue from additional 
physical and legal inputs equals the marginal cost and the opportunity cost of capital. 
Notice that point A represents the combination of (L*, P*) which is less intensely 
developed than point E. At point A the marginal increase in value of additional physical 
improvement is equal to the marginal increase in value of additional legal opportunity. The 
incremental gains in the physical and legal attributes are equal to the opportunity cost of 
capital. Any additional expenditure for physical or legal inputs will result in a decline in the 
net present value of the property. 

Suppose that the cost of capital increases from K to (K+x), where x is a positive 
percentage. The increase in the discount rate will cause the slope of the cost of capital plane 
to increase. The optimal amount of physical and legal inputs decline to the point where the 
marginal revenue of the physical and legal inputs equals the higher cost of capital. An 
example of this would be a situation where the appraiser estimates that the HBU of a 
property (at interest rate K) is an office complex with a racquetball court and health club. 
However, when rates increased to K+x, the office complex still is the HBU but the 
racquetball/club is no longer justified (i.e., the marginal return associated with the 
racquet ball/club is less than the cost of capital). 

Summary and Conclusion 

This article has illustrated that despite the eclectic concerns of land use issues and their 
two distinct theoretical premises as posited in the literature, the operational definition of 
HBU represents a constrained optimization problem where the appraiser attempts to 
identify the optimal combination of physical, legal, locational and capital attributes that 
maximize the wealth of the owner. As such, HBU can then be quantitatively identified to 
occur where the marginal revenue product (additional value) associated with the next 
dollar spent for both legal and physical improvements will equal the marginal cost of these 
inputs, and the cost of capital. Applications of the model's components were illustrated in 
numerous examples within the article. Future research must address a more aggregative 
approach with empirical support. 

SPRING 1900 

Copyright ©2001 All Rights Reserved 



30 THE JOURNAL OF REAL ESTATE RESEARCH 

Notes 

'See a collection of readings on highest and best articles complied by The American Institute of 
Real Estate Appraisers (AIREA), Readings in Highest and Best Use (AIREA: Chicago, 1981). 
2The societal constraints, especially as established by zoning and political/legal constraints, are 
covered in the AIREA readings and articles such as J. C. Ohls, R. C. Weisberg and M. J. White 
[44]. 
'Walters [56] identifies the social ecologist and rent theorist as two distinct schools on urban 
structure thought; Alonso [3] supports this delineation. 
4The link between these models and the appraisal HBU premise is the improvement in the process 
promulgated by Vandell [54]. 
5Marshall [40] initially addressed the comparative situation (location) between individual sites as 
the basis of value. This is related to the Ricardian format of comparison between specific or 
individual sites (a micro-perspective). The Ricardian format is an analytical process; it is not 
limited to a concern only for the physical attributes of a property. 
6See the entire issue of AREUEA Journal on land development regulation and ecology, AREUEA 
Journal 9:4 (Winter 1981). See the introduction by Hugh Nourse. 
7Heilbrun [30] has achieved this extension in a graphical presentation linking the community's bid 
rent curve to the cost curves of competitive sites. The comparison is achieved in a Ricardian 
context. 
8There are a series of articles and books on this topic identified in the research of Graaskamp [20] 
and Grissom [23]. 
'This issue is addressed in Graaskamp's format for "The Real Estate Process." Charles 
Wurtzebach has addressed the format as the Development Process. 
l0See the economic literature on the Von Thunen premise. 
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