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ABSTRACT: Few people would contest the notion that open spacecan provide positive
value to the
public. How valuable it is though, comparedwith the economic value of
the developedland
associatedwith it, is another question altogether. This researchattemptsto classify
open spacesand to
provide a framework for approximating amenity values of open spaces.
It also featuresopen space as
infrastructure rather than as a land use. Through this definition it attemptsto discover
the economic
value associatedwith it as an infrastructuralinvestment rather than simply as devalued
land.
Additionally, it seeksto find out if a correlation exists between amenity value and quality
of life.
Many studies support a correlation betweenquality of life and economic value. It follows
that if
higher amenity value improves economic value, it would also improve quality of life.
In searchof an economic coefficient for amenity valuation, the itudy will propose
three
separatebut related GIS models. All three will feature open spaceas an integral
component of the
infrastructure. The models will classify and map the spaiial structureaccording to
land uses,utility
and perceptual values. Analysis of the models will determinethe potential uenents
and costs of
amenity valuation.
PREFACE
The purpose of this paper is to lay the foundation. To proposethe researchand to propose
the
existenceof a structural quality which open spatial material affords to our environment.
Future
researchwill protract the implications of this concept into areasof study like urban
sprawl,
externalities,economic developmentand quality of life. The assessmentof amenity value
and the
techniquesused to empirically measureit must be simple and straight forward enough
to be applied.
Also, they must be comprehensiveenough to consider the myriad of operationalfactors.
These
empirical techniquesdo exist, as do good examplesof well managedopen spatial systems.
The future
work of this researchwill be to study these systemsand the techniquesavaiiable for
evaluating them.
The objective being to derive the necessaryequationsfor the modeiing and analysisof
this open
spatial structure and its potential costs and benefits to our quality of life. This paper will provide
a
background, based on previous studiesand models of the structureassociatedwith location
theory and
central place. It will then associatefeaturesand attributesof open spacethat will place it
in a context
relative to these central places. It will conclude by correlating of thise featuresani attributes
to those
of infrastructure in order to derive an operationalsignificanceto open space'samenity value.
INTRODUCTION
The purpose of these introductory remarks is to make severaldistinctions about the discussion
that follows. The first is to specify that the proposedresearchrelatesprimarily to the analysis
of open
spacesin developed settings- where human intervention is the dominant theme in the sunounding
landscapewhether it is rural, suburbanor urban. A seconddistinction is that this study
deals with all
spacethat is open, irrespectiveof ownership or use. A third critical distinction must also
be made to
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clarify the structural identity of open spaceas opposedto the operationalidentity of amenity. Open
spaceis quantifiable. Amenity is qualifiable. Open space,by itself, may or may not provide any
benefit. Amenity is operationalizedby the benefits and costs associatedwith the open spaces.
Amenity value is the value in use or utility of the open space. It can be empirically measuredbased
on functional and perceptualfactors. The traditional open spacemyth is that more is better. The
foundation that this paper seeksto lay is that the quality of open spaces(their amenity value) as a
scale of measurementis far superior to quantity. Further, the researchseeksto apply criteria for the
definition of a range of open spacevalues basedon a framework of landscapeutility and cognition.
The overriding purpose then of evaluatingopen spacein this researchis to determine,through the
modeling of it, amenity values that will be calculatedfrom functional and perceptualcriteria and
which will approximatethe associatedeconomic value of improved amenity.
BACKGROUND
Any discussionof spacerelative to economicsmust begin by firmly associatingitself with the
foundational conceptsinitially conceived by the innovatorsof central place theory.
J Heinrich Von Thunnen, sometimesdescribedas the 'father of location theory', is generally credited
as the first to study the interrelationshipsbetweenurban and rural areas. He devised a system of
peripheral zones around a central city where the type of production occurring in the zones varied
according to the distancefrom the city. Another theorist, A. Weber modified the whole approach
when he "projected'pure economicsinto a spatialcontext'and deriveda'theory of location systems'.
He conceived the idea of an abstractspace,a'new and empty zone', settled by successivehuman
communities . . . occupying different locations and linked by a seriesof vertical relationships. Weber
was the first 'to consider relating theories of regionalisationand of location' and to be aware of the
possibility of the spatial associationof productive activities'."t2
Two other important founders of central place theory are Walter Christaller and August
"Christaller
Losch.
first examined empirically, the existing urban network in southernGermany and
its functional relationships...hethen formulated laws governing the nodality of spaceand the hierarchy
of central places."13Christallersground breaking researchexplored various combinationsof
hexagonally structuredallocationsof space. His three key principles theorized central places according
to their functions as marketing, traffic or administrativecenters. His hierarchy has been criticized, by
Losch and others, as too rigid. The problem being that once one principle has been establishedit
remains constant. This omits the inclusion of dynamic market areasand regional evolution resulting
from growth. Losch's model, like Christallers,also used one highest order center, common for all
other centers which were iurayed around it, the metropolis. The network of centersor mesh, also
hexagonal,was formed by the spatial distribution of theselower order centers. The finenessor
coarseness(texture) of the mesh, or the number of hexagons,was determinedby the threshold value,
exhibited in the demand curve of particular goods producedby the center.
It should be noted here that, contrary to central place analysisand location theory, the focus of
this researchis not on central places but the antithesisof central places. "'The Losch model covers
the full range of market areasbut all possiblecasesare not found in reality'. Geographersshould take
note of this lesson in methodology - and this conclusion:it is sufficient that a model should provide a
theoretical framework representing the general case. There may be material that cannot be integrated
into it, and a model may also define what does not yet exist or what we perhaps do not
understand."ra It is this non-integratedmaterial that the proposedstudy iocus". on. Actually, the
view here considers the material to be more disaggregatedthan not-integrated. This disaggregation is

227

viewed as creatinga newer sr tial dynamic within
Weber's 'new and empty zone,. This dynamrc
affects the spatial material suc, that its character
is modified or supplantedby that of the useswhich
occupy it.
walter Isard in 1956 attemptedto modify the Losch
sysremdiagrammaticallyby breaking
away from the rigid geometry afforded by it. whereas
Losch had show-nlower order centersdefined
by evenly sized hexagons,Isard allowed hexagon
size to vary, introducingthe notlon that hexagon
size
was influenced by density of populationsand
ty competition. Density drives competirion and
both
increaseas proximity to the highest order center
increises. Lower order market centers,or hexagons,
condensewith proximity to the main center and
expand with greaterdistanceproviding a gradation
in
the texture of the mesh' The non-integratedmaterial
occurs again here in terms of the fabric of the
mesh itself' the outsidehusk of the fu"-tional unit.
Its frameworkintegratesthe variousfunctional
units and sacrifices its own charactert,- lntegrate
theirs. The stuff wtrich makes up this so called
nonintegratedmaterial is, for the purpose of thiistudy,
the open space.
OPEN SPACE
To fully define open space in appropriate terms
we must further define some more general
types of spatial division. some theorieson the
structureof spatial division have incorporated
the
notionofspacebeingcomprisedof''staticandfunctionutunii,.''''i"@
Geosraphv' J' Beaujue-Gamierdescribesfour spatial
divisions in this "ont"*r Tl-:e of thesedivisions
occur in zones dominated by human activity.
The interactionsbetweenthe static .rd functional
units
within these divisions and the products of those
interactionsare the focus of this vestigatior
"functional
In the first'
areasdevelop round a pole of economic activity or
an administrative
or commercial town""between the clearly-defined
fragmentsof spaceis a loose fabric on which
differential factors operateprogressivelyas human
societiesthemselvesevolve. population density
is
therefore a good index of local variation (relative
to the pole) within this ,human division of
space'"16'For this discussion,suburbanand rural
contexis *itl upp.o*imate a backdrop for this
division.
In the seconddivision highly developedareas,"where
man's presencehas had a profound
spatial impact""where natural featuresare fragmented,
...functionalnodes are superimposedon the
static divisions and become their fundamentalcharacteristics.
In a perfect system,not one but a whore
series of functional divisions are superimposedon
a static unit, permitting choice, competition, internal
change and ultimately the provision of the highest
order of central functions and the dimensions of
the
center of attraction - most commonly the urban network.,,17
"a
The third division is
geographicdivision par excellencein which all
of the characteristics
coincide' The phvsical environment provides a precise
clearly-definedframework, the life and
-environment,
economy of the inhabitantshave adaptedto this
a major town has developedand is the
market and nerve center of the whole complex."rs Few
examplesof this division exist. The point is
that they do exist' Most often they result i.o. "*""ptional
circumstrricesthat do not seem to occur
very often in reality. Therefore, they will only be aidressed
in this study in terms an ideal - an
objective goal.
In the first of the two : levant spatial divisions the concept
of open spacerelatesto ,the loose
fabric on which differential factors op"rutr'. However,
in our sensethe spaceis much more
fragmented than that of the original model proposedby
Meynen and Hammerschmid. in 1g67. In our
proposition population density can index the variation;
u"in! identified as the fabrics iexrure or more
specifically, the mesh of the fabric. Christaller and Losch
b=othdesribedspatial constructionsof
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economicbehaviorusing a geometricallyconsistenthexagonalmesh. Isard allowed hexagonsize to
vary, even to the point of departurefrom the geometry. In our study with the concept of open space
as the mesh, uniform geometry is lost completely and the texture changesaccording to the intensity of
human use in the spatial structure.Studying the gradationof this intensity of use texture could reveal
high or low quality areasof the fabric in our proposedmodel if it weren't for the functionsassociated
with the seconddivision.
In the secondrelevantdivision, a model proposedby Berry and Pred in 1961,the correlation
is similar. Open spacestill exemplifiesthe meshbut, sincethe functionalunits tend to overwhelmthe
static units their activities or their pattern becomesthe fundamentalcharacteristicsof these divisions,
the integrity of the overall fabric is compromisedand much of the characterof the open spacemesh is
engulfed by the activities which occur in associationwith it.
The range of open spacesthat occur within thesetwo divisions is broad. Open spacewhich
occurs can be used for some purposeor it can be unsued; tended or untended. It can be of any size,
shape,or ownership. Open spacecan be public, in the traditional senseof a park or in another sense
as a public street right-of-way, or a downtown pedestriancorridor, even in terms of the space
associatedwith a public facility. Open spacescan be quasi-public,for example, the spacesadjacentto
railroad tracks, power lines or other infrastucturalcomponents,legally describedas easementsor other
right-of-ways. Open spacescan occur privately on industrial properties,exhibited as vacant land. The
popular view of open spaceregardsit in associationwith new suburbandevelopment. Open spaceof
'common'
this nature is generally termed
area. This researchwill study not just common open space
but all open spatial structure.
Open space,in and of itself, may or may not provide benefit. ln fact, in some casesit may be
detrimental. Its benefit, for our purposes,is determinedby its condition and the activities which take
place on it. In defining the many different kinds of open spaceswhich occur, the idea should be
reinforced that we wish to study the disaggregatedbackdrop of the static units, or in other words, the
left over spacesof a collection of various land uses . These left over spacesfunction differently
relative to the activities they are associatedwith and to the spatial divisions in which they occur.
Open spacesin the first division can retain their own integrity and are more easily defined. Open
spacein the seconddivision becomeshomogenizedwithin its respectivefunctional units and loses its
"definition
identity. In studying these spaceswe find that
of spatial homogeneity and measurementof
relationshipsbetween flows and the function of centrality must also derive a classification of regional
types and determine the laws of evolution and developmentwhich transform them."re Previous
classificationsrelate to the central activities. This one will addressthe spatial by-product of the
activities. In an attempt to calculate measurableindices,to identify these significant relationshipsand
derive a typology, the following list of landusetypes will be used as an organizationalframework for
the structureof open space.
Landuse Classifications for Open Space Type Designation
district
rural-conservation-agriculture
flood hazard districts
residencedistricts
large lot zoning
detached and semidetachedsingle family zoning
planned apartment districts
mixed use office /apartment

229

MIDDLE STATES GEOGRAPHER. VOL. 28, 1995
institutionaldistricts
professionaldistricts
commercial districts
downtown developmentdistricts
shopping center districts
limited industrial districts
limited office districts
planned industrial park districts
hotel office district

The different open spacesthat occur in each of these land use types can be evaluatedin many
ways.
They can be rated functionally, in a context of their operationalutility. They can be rated,
as
previously eluded to, according to population density or intensity of use, as in people per
open space
unit. A framework of visual quality objectivesand visual absorptioncapability "un b" used
to derive
values' The rating can be basedon their intrinsic benefits to society, whether they are
negative,
neutral or positive extensionsof the usesthey are associatedwith. Open spacescan be rated
economically, based on the property value of the land they occur on. They can also be distinguished
by various descriptive factors such as form, line, color, texture, variety, exposure,harmony and
contrast.
Quality can be evaluatedin terms of landscapeperceptionwhich is basedon the informational
elementsof coherence,complexity, legibility and mystery. Other systemsof evaluation exist as well.
No matter what system is used, this evaluative processrepresentsa departurefrom purely pragmatic
quantification and classification. The current literature review suggeststhat a combination
of
evaluative techniqueswill be required to fully analyzethe complexity of open spacevalues. Further
discussionswill detail the specific, empirically basedvalue systemsto be used and referencetheir
authors. At this point, however, it remains necessaryto further specify the structuralnature of
open
spacethat gives it real significance.
INFRASTRUCTURE
Many classification schemeswould consider open spaceto be an additional land use type. Open space
however' in this classification it is not a land use per se. Rather, it is a part and parcel of every use
of
land. Of course there are some exceptionalopen spacesystemsthat are of such high amenity value
that they have been preservedand maintainedas their own land uses.This kind oiop"n spacedoes
occur in both of our relevant spatial divisions, specifically in terms of parkland or natural preserves.It
is not included in this land use typology though, becauseit generally retains its own character. For
this discussion then, the open spacesoccur as the dissaggregatedmaterial that is integrating the static
and functional units, as previously described,the mesh. In our landscapefabric of spatial units, we
consider open spaceas the mesh binding togetherthe patchwork cloth of the individual, integrated
activities. It provides transitionsbetween the activities, within and around all functional units. Is open
space infrastructure? In the sensedescribedhere it is. The ubiquitous nature of open spaceand the
various types and functions of it which occur in associationwith every potential land use suggestthat
its operation resembles,much more, a network than a group of singulariy operating units. Since the
specification of open spacedescribedhere does give it a network-like quality *" *itt assumefor the
moment that it does provide a structure.
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It is not merely the existenceof open spacethat gives it any value, it is the quality of the
amenity provided by it. Infrastructure,of any kind, is uselessif it does not function. If networks are
severedor blocked or unstablethen the supportivefunction intendednever occurs and they are
consideredto have collapsed. Again, like much of our urban infrastructure,this is the current state of
our open spacestructure.
Traditional infrastructuremust be managed.To this end it is placed under the purview of some
economic or administrative body. These bodies can be political authorities,managementauthoritiesor
utility companies,what is relevant here is that they are organizationsthat own or interface with land.
Their infrastructure,like open space,also becomespart and parcel of the land uses that it supports.
Their interestslie in providing utility. This utility occurs as electric, water, sewer, gas, phone, cable,
streets,and sanitation services. Some utilities are land usesthemselves,just as some open spacesare.
A few examples include things like airports,port authoritiesor rail yards. The basis for evaluating
open spaceas infrastructureis founded on the assumptionthat it, like infrastructure,possessesutility
and that its utility can be measuredempirically.
Traditional infrastructureis also a community investment.New infrastructureis generally
created as a result of new development. The cost of most new infrastructureis initially borne by the
real estatedeveloper who, in turn, passesit on to the consumer. The new residentsof a single-family,
detachedhousing developmentmay not realize they've paid for part of the whole developments' pipes
and wires but they have. They do however,realize they've paid for the "common" open spacethat is
often included these days. They can see it right there in front of them. Not only did they paid for it,
they continue to pay for its maintenancethrough their home owner's associationdues. They pay these
dues, often, much to their disgruntlement. Up until recently, the value of open spaceas a potential byproduct of developmentproduction was not even recognized. It has always been there though, in one
form or another. In the form of its utility to the owner or in the form of its utility to the local
populace who consciously or subconsciouslyhave relied on it.
In its traditional form, residentialopen spacehad, for the most part, occurred under private
ownership as large yards on large lots. Although this developmentstyle provides the illusion of
openness,this "large lot" zoning of the landscapehas been a primary causeof the urban sprawl which
has inflicted many metropolitan regions. These large yards, by our definition do constitute open space.
It is this kind of disaggregatedopen spacehowever, which contributesto the compromise of the fibric
by reducing the characterof the spaceto that of the activity taking place within it. It is not only large
lot zoning which contributesto this compromise. It is any activity which operatesas if the spatial
structure it operates within does not exist.
What it really boils down to is just a matter of how we view the responsibilitiesand rewards
associatedwith ownership and maintenanceof the land. Many land userspay a great deal of attention
to the amenity value afforded by their properties. They maintain it for their own utility and that of the
community at large, realizing of coursethat, what benefits the community, inevitably returns to benefit
them. However, since we do not all sharethe sameconvictions or understanding,perhapsopen space
structure should be managedprofessionallyand maintainedfor its utility as community support
structureor as corporateinfrastructure.
This is not to say that spacewhich is simply open should be consideredcommon property.
Though it could bear a resemblanceto the "'oppornrnity of the commons' in which governmentcreates
economic incentives that promise increasedprofits to a company that decreasesits pollution
output."2o The ownership of open spacein this sensehas nothing to do with it struitural attributes.
Common property rights would be the worst context to place this kind of space in. The most
important rights to consider here are rights to amenity, for the property itself. Rights of the owner to
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profit from its amenity improvement as well as the rights of the community to not have its value
affectedby potentialdisamenitycausedby individual negligence. "Common properryresources
cannot be managedby a single individual, nation, or corporation,becausewithout some form of
governmental or internationalregulation to allocate resourcesamong users,individuals have little
incentive to preserveor protect resourcesfor future generations."2lAn example of governmental
regulation of common property at the national level is the clean air act. As an amendment,the EpA
establishedits PSD (prevention of significant deterioration)policy, "which effectively limits the extent
to which clean air can be degradedby managingeconomic growth in various regions (National
ResearchCouncil, 1981)."22Clearly this kind of an approachwould not function to meet the
demands of a dynamic system like open space. People and their activities do not occupy air space,
they occupy open space. Not to mention the fact that legislating the bits and pieces of the open
landscapeis not quite as simple as legislatingair quality. Still the idea of a user's responsibilityfor
preventing significant deteriorationof the spacesthey occupy or use can have some operational
significance.
The real point is that the infrastructurewhich exists now has been createdas a by-product of
development production. Once it has been created,it is viewed as an investment,it is managedand
maintained. Open spaceis createdin the same way as infrastructure.It should, therefore,be managed
and maintained in the same way, as an investment. In order for this to happen,for it to retain and
improve its value, it must be able to provide equity to itself and to its owner.
Another feature of infrastructureis that it can be representedas a legal entity, it is corporate.
"The
world of the lawyer is peopled with inanimateright-holders:trusts, corporations,joint ventures,
municipalities, SubchapterR partnerships,and nation states,to mention just a few."23 Christopher D.
Stone, Professorof Law at the University of SouthernCalifornia, argued this belief eloquently and
convincingly in his essay,Should Trees Have Standing? Toward Leeal Riehts for Natural Obiects. In
it he wrote that: "It is not inevitable, nor is it wise, that natural objects should have no rights to seek
redressin their own behalf. It is no answer to say that streamsand forests cannot have standing
becausestreamsand forests cannot speak. Corporationscannot speakeither; nor can states,estates,
infants, incompetents,municipalities, or universities. Lawyers speakfor them. One ought, I think, to
handle the legal problems of natural objects as one does the problem of legal incompetents. . . those
concernedwith his well-being make such a showing to the court, and someoneis designatedby the
court with the authority to managethe incompetent'saffairs. The 'guardian' then representsthe
incompetent in his legal affairs."2a
This transferenceof legal rights does not just relate to representativeconceptsof people or of
groups of people. A splendid example that Stone points to in this regard is the case of "United States
v. Cargo of the Brig Malek Adhel"2s In this case,a ship that had been siezedand used by pirates,
without the knowledge of the owners, was held accountablefor the crimes that were committed "by
it". The "offending vessel" was condemnedand sold at the owners protest. The idea of legal rights
for infrastructureparallels more closely a corporaterights example than it does this physical ship
example. However, the case is pertinent to our study since it exemplifies this transferenceof rights to
an inanimate object. To take it one step further, let us supposethe owners of the ship, prior to its
offending voyage, had just completed a major overhaul of the ship; ... The money that they spent for
the required maintenance,legislatively would have become,in effect, an investment inevitably
belonging to the ship not necessarilyto the owners. Indeed the owners may have had to make the
overhaul to make the ship seaworthy just to pass an inspection permitting its use. We require
minimum standardsof quality to grant the privilege of operating such vessels. We do this for other
kinds of machinery as well: cars, farm equipment,industrial equipment,factories,school systems,
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infrastructure. . . why not for quality of the spacesthat we all share. By granting rights to open space
as corporateinterest or guardianshipwe can begin to associateits right to retain or improve its own
value. Like infrastructureits function as support structureis far too important to avoid preserving its
quality by at least granting the same sort of corporatelegal rights.
The distinction has been made, betweenopen spaceas a land use and open spacesthat are
integral parts of every land use. The spacewe are dealing with here is part of every use of land, part
of every activity that takes place on the land. It is the network or the mesh which integratesand binds
individual activities together. This kind of spacecan be managedor not managed. Its utility can be
appreciatedor ignored. It, like infrastructureis createdas a result of developmentproduction; it
functions as a support structurefor the amenity value of all developedactivities. The community can
consider their own investment in it or they can simply view it as the responsibility of someoneelse.
Once it is recognized as an investment and its true economic value identified, it will be managedand
maintained as an investment. As an investment,the corporatebodies or amenity authorities,who
would maintain it would do so becauseof their responsibilityto the corporateinterest of keeping its
value high. Value that would have to be based on its quality as support structure rather than on any
market value associatedwith it. This is exactly why its amenity value is not common property. If
we view it as common property and think of it in terms of a quantified land parcel, its value becomes
zero. A corporate interest has value. It is managedin order to improve its own value. That value is
not legally associatedwith any individual, it is associatedwith the corporation. It is not then open
spaceas property that is being valued. It is the amenity value of open space. It is the value that it
has of its own accord, legally, as a corporateinterest.
The conglomerationof attributesthat comprise open space,its occurrencein associationwith
all other activities, in all manner of land use types; The functional identity of open space,as a supporr
structure,providing the amenity value of the corporateinterest;In addition to its corporateright to
maintaining a high value of that interest;All of thesefeaturesserveto distinguish this kind of space
from that of the integrated material which has traditionally been the focus central place study. This is
the spaceassociatedwith the mesh, the matrix of the fabric that occurs on our landscapeto integrate
all of the activity functions of life. As such, then, this amalgam will be defined from here on as the
open structure.
The issue which remains to be resolved,obviously rests in identifying the economic value of open
structure. The purpose of this paper has been to lay the foundation. To establishthe focus of the
researchto be performed and to proposethe existenceof this structuralquality which the open spatial
material affords to our environment. More background study remains in order to further protract the
implications of this concept into areasof study like urban sprawl, externalities,economic development
and quality of life. The assessmentof amenity value and the techniquesused to empirically measureit
must be simple and straight forward enough to be applied and, at the same time be comprehensive
enough to consider the myriad of operationalfactors. These empirical techniquesdo exist, as do good
examples of well managedopen structuresystems. The future work of this researchwill be to study
these systemsand the techniquesavailable for evaluatingthem and to derive the necessaryequations
for the modeling and analysis of this open structureand its potential benefits to our quality of life.
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