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accessibility or socio-economic character; that vacant land
use within the core does not vary as a function of distance
from city center or adjoining land uses.

ABSTRACT

The contemporary American city has undergone a period

of significant transition influenced by advancement in transportation technology and extensive urban renewal programs. To

an alarming extent one outcome of this transition has been

the addition of new vacant land to the environment of the
urban core. .This thesis is an empirical examination of the .

location of such vacant land and the applicability of selected

classical urban land use theories to its explanation.
The major objectives of this thesis are I) to map and

assess the pattern of vacant land, 2) to examine factors
hypothesized to influence this pattern, and 3) to assess-the---

ability of classical models to account for the pattern.

The

methodology utilized in achieving these objectives includes
I) mapping of vacant land use and evaluation of its location

in regard to overall land use pattern, land ownership and land

value, 2) an investigation of the correlation between vacant

land location and transportation arteries, crime rates, income

characteristics , retail outmigration, and urban characteristics, and 3) assessment of the variability of vacant land with
distance from city center and land use sectors.
Conclusions drawn from the investigations made in

attaining the stated objectives are that no significant
statistical correlation exists between vacant land use and

It is concluded,

however, that urban renewal and retail outmigration are of

direct significance in the location of vacant land use.
As the conclusions drawn from this research point

out, the forces underlying vacant land location do not rest
upon the operation of single factors, but is more dependent

upon the operation of combinations of the factors studied.

Also implied by this research is the need for additional
investigation of such groups of factors as personal perceptions and land speculation, vis a vis vacant land.
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Throughout the preparation of this research numerous

INTRODUCTION

agencies and individuals have been of significant assistance.
Notable among these are: The Downtown Revitalization Founda-

The core area of the contemporary central city is an

tion of Durham, Inc. and its director Mr. Jack Bundy; the

area of rapid change.1

City of Durham Police Department; Mr. Gene Clemmons of

tion, outmigration of higher income groups, burgeoning of

Trumble-MCGu±rk Associates; and` the Durham County Tax Super-.

peripheral retail centers, and urban renewal programs have

visor's Office.

all contributed significantly to this change, one result of

Faculty members of Appalachian State Univer-

Recent advancements in transporta-

sity to whom I am indebted are Dr. 01e Gade, Geography; and

which is the phenomenon of vacant land.2

It is with this

Dr. Larry Kitchens, Mathematics.

problematic aspect of change that this study is concerned.

Vacant land is significant in its effect upon the
socio-economic character of an area and in the implications

it holds for comprehensive land use planning.

It is within

the analytical framework of central core structure that the
study of vacant land adds to .the knowledge and understanding

of the central city and thus is of value to the discipline
of geography.

This thesis examines the location of vacant land and

the factors influencing such location with the following
specific objectives: I) to map and assess the pattern of
vacant land in the research area; 2) to examine factors

hypothesized to be influential in causing the pattern; and
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Figure
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3) within this context to assess the ability of classical

theory to account for the pattern.
Research Area

The research area with which this thesis is concerned
is the central core of Durham, North Carolina.

This core is

defined as 'the retailing center' , plus a contiguous area
d.ominated by retailing, wholesaling, and industrial land
uses.4

(Figure i)

The boundary of the study area is defined

by the zone where the mixed land use of the' central core

gives way to predominantly residential use.

Areal extent

of the study area is roughly 750 acres and consists of more
than 1600 parcels of property.5

Rationale for choosing

Durham as the area of investigation is its manifestation
of : I) large parcels of urban vacant land; 2) recent chariges

in intraurban transportation; 3) an outmigration of commercial uses to suburban locations; and 4) an active urban
renewal agency.

Within the study area are many different land uses,
eg. the central business district (CBD) , and major industrial
complexes.

Although wholesaling and warehousing are still

functional within the core area, significant outmigration of
such firms depending upon automotive rather than rail transport has occurred.

On the other hand, as is true in many

cities today, the governmental, financial, and administrative functions are increasingly dominant.

Two areas of

residential land use are also included. Here, as elsewhere,

I

4

5

land use has little respect for rigid demarcation lines,
varying rather through zones of transition.

the socio-economic structure of the area,
the existence .of suburban shopping centers,
and the urban renewal process.
This major hypothesis lends itself to assessment by testing

Research Design

The research methodology consisted of three phases:

i) a review of classical land use theories as they relate
to the urban core, 2) a description and assessment of land

uses within the study area, and 3) analysis of factors in-

fluencing the pattern of vacant land and the applicability
of classical constructs in explaining the pattern. . The

its component parts.
Hypothesis One:

Vacant land use within the study
area is not randomly distributed.
Evaluation of this hypothesis is accomplished through

the application of a chi-square test of randomness to the

structure of this thesis follows these three phases with a

Pattern of vacant land.7

final section summarizing the findings of the study as they

Hypothesis Two:

relate to the three main objectives.
A.

The evolving transportation system of an
area af fects the pattern of vacant land use

The first research objective is to identify,

map, and assess the pattern of vacant land.

with=

a.

This provided

a base of material for further analysis accomplished

b.

through: 1) a field study of ground floor land use of all
property parcels; and 2) a general assessment of major con-

centrations of vacant land using land ownership and value
data . 6

areas ilnmediately adjoining the
downtown loop exhibiting a low
vacancy rate, and with
areas immediately adjoining major

transportati`on arteries exhibiting
a low vacancy rate.

In evaluating this hypothesis, two procedures are

utilized.

First an assessment of the variation in vacancy

rates between properties abutting arteries and those not
8.

Identification and assessment of factors contri-

buting to the pattern of vacant land is the focus of the
second objective.

From this objective derives the main

research hypothesis.

Vacant land use in the central core is
shaped by the intraurban transportation system,

is made. Secondly, linear regression techniques are employed

to assess the correlation by grid references between vacancy

rates and linear feet in primary artery.
Hypothesis Three:

The socio-economic characteristics of an

area affect the pattern of vacant land, with

7

6

a. .areas of low income exhibiting
a high vacancy rate, and with

b.

areas of high crime rate
exhibiting a high vacancy rate.

The technique utilized in evaluating 3a is a chisquare test for independence between the categories of
vacancy rate and income level.

Sub-hypothesis 3b is evalu-

ated using Spearman rank correlation tests applied to
vacancy rates and Durham Police Department crime data.9

one or more of these nuclei with the surrounding support

area.11

Examination of the existing land value pattern is

applicable to all the classical theories, however, in that
each assumes variations of the same basic pattern.
Hypothesis Four :

Classical theoretical frameworks of
urban land use pattern do not adequately
depict the pattern of vacant land. Specifically=

a.

Included within the main research hypothesis but not

field data.

The impact of peripheral shopping centers dpon

the pattern of vacant land is assessed in light of occur-

rences of vacant land directly traceable to retail outmigration.10

Impact of urban renewal is assessed in like manner,

evaluating the extent to which vacant land can be directly

tied to renewal activity.
C.

classical theory to explain the pattern of vacant land in
Of principle interest here are the concen-

tric zone and sector theories.

Assessment of the multiple

nuclei theory was limited by the size and character of the
study area.

vacant land pattern does not
vary as a function of land use
sector,

Hypothesis four is evaluated through a two-fold
procedure.

Concentric zones of varying distance from city

center are delineated and tested in their ability to depict
the pattern of vacant land using a Spearman rank correla-

tion test.12

Evaluation of 4b rests upon a linear regres-

sion analysis of the occurrence of vacant land and eight

other land use types.

The third objective is to assess the ability of

the study area.

b.

Analysis of these

factors is more subjective though based upon quantitative

function of the-f distance from

city center, and

subjected to statistical analysis are the factors of suburban shopping centers and urban renewal.

vacant land pattern is not a

Durham's core constitutes a single nuclei while

Harris and Ullman's concept is based upon the interaction of

Conclusion

Through the examination of the pattern of vacant

land and the factors inf luencing such pattern this research

strives to clarify the role of vacant land in a contemporary urban environment.

Such clarification contributes to

both comprehensive land use planning and in planning for

alternative uses for vacant areas.

Although this research

8

does not provide sufficient evidence to discard past

theoretical frameworks, it provides impetus for further
research and thus contributes to new theoretical concepts
of land use in the urban core.

NOTES

LCore area is defined under "Research Area", p. 2.

2Sources expanding upon this change in character include: James 0. Wheeler, The Urban Circulation Noose (North

Scituate, Mass.: Duxbury 5EEss,1974); B.J.Ih Berry and F.E.
Horton, Geographi_€ Perspectives On Urban Systems (Englewood
Cliffs, N.T.-: Prentice Hall, 1970), chapters 10,12, and 13;
and Dean S. Rugg, Spatial Foundations of Urbanism (Dubuque,
Iowa: Win. C. Brown,1972), chapter 5.
In the contextof this

research vacant land use includes any parcel of land, other.
than improved parking areas, that is unimproved or whose improvements are unused. "Vacant land is that not given over to
any urban use even though it may be potentially available for

development . " Harland Bartholomew, Land Uses in American
Cities (Cambridge : Harvard UniversityTiEe5F;T15T5 ), p.13.
A valuable source on structural change and vacant land is
B.J.L. Berry Commercial Structure and Commercial Blight
(Chicago: University of Chicago, Department of Geography
Research Paper 85, 1963) .

3'Classical theory' refers to E.W. Burgess's concentric zone theory, Robert E. Park, Ernest W. Burgess, and Robert

:;2gf¥eE:::i ¥t¥e::::a:g::r;T±¥:;::t¥e::r::i::::i:=e£:;±n_
istration, The Structure and Growth of Residential Neighbor-

hoods in AmEETc an Cities, by Homer Hoyt (Washington, D. C.
Office, i939) ; and Harris and Ullman's
Government Pr
multiple nuclei model, C.D. Harris and E.L. Ullman, "The

Nature of Cities'', Annals of the American Academy of Political
and Social Science 242 (November 1945): 7-17.

4The definition of retailing center is that used by
the 1972 Census of Retail Trade; U.S., Department of Commerce,
Bureatiif the. .CeEI5:us , 19.72 Census of Retail Trade, vol. 3,
ina
Major Retail Center Statistics, pt. 2, North Carol

5The exact figures are 1651 parcels of property and
an extent of 743 acres.
6Information concerning land value and ownership was

obtained from Durham County tax files. Literature of interest
9

10

concerning various factors involved in assessing land use
patterns include F. Stuart Chapin, Jr., Land De;e|Opment
Patterns In the Piedmont Industrial Crescent (
I Hills
University-o
Carolina
Press,1960);
C.E.
Browning,
"Selected Relationships of Land Use and bistance From City

CHAPTER 11

_ _ ---- _-_ _I, ,

-_ __ , _ _ _ I, - - _ _
_
Center,"
C.A.T.S. Research
News (Chicago: Chicago Area Transit
System, 195g)T and Carl W. Ha-IET, "Impact of Technological
J _ _ ___

Change on Urban Market Areas, Land V-alues and Land Uses,"
Land Economics 49 (August 1973) :351-356.

7Pertinent source materials concerning the chi-square

test are: Robert Hamlnond and Patrick Mccullogh, Quantitative
Techniques In Geography (Oxford: Clarendon Pie;s 1974); and
Leslie J. KI=:g, Statistical Analvsis
In Geography
Geoaraoh (Englewood
Analysis In
Cliffs, N.J.: Prentice Hall, 19,6T9|

8The designation of 'primary arteries' is taken from:

"Durham Urban Area Transportation Study -1975 annual Report,"
(City of Durham -Traffic Engineering and Planning Divisions,

1975) .

9Crime data covered 'major crimes' -murder, rape,

theft, burglary, auto theft, and assault.

Interview with Bill

Robbing , Chief Auxiliary Forces ,_J)urham_Police_Department,
Durham, North Carolina, Septerrber 1976.

L°A major aid in this segment of the research was the

Downtown Revitalization Foundation of Durham, N.C. , Inc.

LLThe major concern here was distance from city center
which was defined as the peak land value intersection.
1

[2Pertinent source materials concerning the Spearman
rank correlation test are: Robert Halnmond and Patrick
Mccullogh, Quantitative
Ip Geography; and Roger
Dalton et a 1 . , Correlation
George 5Hil ip and Son, 1972) :

UREAN LAND USE THEORY

Cities of the modern world have developed into com-

plex, diverse entities, and have been the focus of much
geographic research.

In synthesizing the complexity of

factors influencing urban development the role of geographic
=tf

models in particular have been significant.

These models

vary greatly in analytical framework and in f actors they
consider, yet their common goal is to symbolize the struc-

ture of the city more completely and accurately than previous
attempts.

Although the idea of models depicting urban growth

and structure is not universally accepted there is a considerable volume of material concerning them.

As Yuill notes:

Much of the most public`ized material (concerning urban growth) has been of the type which
deplores urban geography as a formless sprawl.
The accumulated evidence. . .indicated that patterns

:±p=::::I:?:tial growth are both recognizable and
Inasmuch as this thesis concerns examination of forces
at work within the contemporary urban environment as well as

evaluations of past portrayals of such factors a synthesis of
such portrayals is needed.

This synthesis is provided here

through a discussion of previous contributions to the study
of urban structure and land use.
11

12

13

Models of Urban Structure

for.erunner of critical assessment the remainder of this

There are several different types of urban growth
models.

The basic distinction may be made between 'partial'

chapter overviews the classical theories in preparation
for their extrapolation to Durham's central core.

and 'comprehensive' models, where partial models deal with

the location of a specified set of activities such as retailing, park land or other exclusive category of use, and

comprehensive models deal with all the activities in the
urban area.

In addition to the basic classification as either
partial or comprehensive, other typologies may be applied.
A model may be either 'form' or 'process'.

Form models are

essentially descriptive, either mathematically or graphically; while the process model, more narrow in scope,

emphasizes the generating factors of a certain condition,

such as retail outmigration.

Prominent among the models of urban growth and struc-

ture are three particular theoretical frameworks.

Often

referred to as the classical models of urban structure they
are: the concentric zone theory of E.W. Burgess, the sector
theory of Homer Hoyt, and the multiple nuclei concept of
• 5
Edward Ullman and Chauncy Harris.

.

Though these models are

not the most recent, they provide the basic framework from
which additional contemporary and more detailed concepts
have spawned.6

Concentric Zone Model

Models may also be classified as 'descriptive',
'predictive' , or 'planning'. The aim of descriptive models

is to provide "evidence of the ways in which everything in

the city affects everything else".

Classical Theories

Predictive models, as

the name implies, are concerned with prediction of the

An urban sociologist, Ernest Burgess, proposed the

first of the classical models.

Developed primarily from a

study. of Chicago in 1925, the concentric zone theory becJame

quite universal in its application. The model postulated
. five concentric zones within the city, each of a particular

future and deal with causal relationships among variables.

land use category and capable of moving progressively out-

Planning models go a step further to condition;i prediction,

ward with city growth.

or 'what will happen if . . . ' , and the implications this
future occurrence may hold for planning goals.4

In this thesis three comprehensive, descriptive
models are evaluated from a process orientation.

As a

(Figure 2)

These zones are:

i) Innermost zone (CBD) - The center of

commercial, social and civic life, the
most accessible place within the city.

2) Zone in transition - Area of deteriorating
older homes, an area of attraction for
immigrants, become slums or give way to
growth of the inner zone.

14
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Figure

2-

3) Zone of working men's homes -L6wer

income housing, primarily people who
have moved out f ron the second zone

but are compelled by transportation
costs to live near their place of
employment.

Concentric

4) Residential zone - Zone of higher rent
single family residences, primarily
white collar neighborhoods.

Zone

5) Commuter zone - Zone of still higher
incomes, people who work within the

city but can af ford the greater travel
costs of longer journeys to work.7

As in most models treating broad areas of concern,

the Burgess formulation assumes uniform land surface, uni-

Sector -

versal accessibility, and free competition for space.
Sector Theory Model

Homer Hoyt developed the sector theory, second of the

classical models, from an analysi_s of residential _patterns
of sixty-four American c±ities.

analysis of areas of varying rent levels.

I

Multiple

Hoyt's study centered on the

Nuclei

He found that

areas of like rent levels occurred in various 'sectors' of

EH
I- Central Business District
'2-Wholesale, Liqht` Industry

the city, rather than in concentric bands.9

drawn from Hoyt's model is that "if one sector of the city

first develops as a high, medium or low rental residential
6- Heavy Industry

area, it will tend to retain that character for long dis-

.7- Outlylnq Business

3-Low

Status

Residenliol

4-Medium Slotus

.5-High

Sla|us

Residenlial
rl

The conclusion

8-Resldentiol

Suburd

9- Induslrlal

Suburb

tances as the sector is extended outward through the process
of the city's growth.wL°

Residenliol

Developed primarily in regard to residential patterns,

Adapted from: David Herbert, rm g±y. P.7l.

Hoyt's sector analysis may be generalized to additional land

.`_ r ----.-------- _ '---...--...--`_-

-_

__

'
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uses -thus holding that similar uses, originating near the
center, will migrate within the same sector away from the
center as the city grows.LL

A major contribution of the

1) Certain activities require specialized
districts; the attachment of the retail

ai§trict to the point of greatest
intracity accessibility is exemplary

sector model to models of urban structure is the introduc-

2) Some activities group together because
they profit from cohesion

tion of the ef feet of land pricing or rent and the imf luence

3) Certain unlike activities are negatively

of major transportation routes.

Specific factors Hoyt saw

affecting the pattern of land use development are:
I) established development routes
2) topography - seeking amenities of high
ground, open country'; waterfronts;
avoidance of natural and man made barriers and f lood prone areas

3) the amenity of the fastest transportation
routes
4) the placement of colnlnunity leaders' homes. 12
b

Multiple Nuclei Model

The third classi`cal theory is the multiple nuclei
model.

First proposed by R.D. MCKenzie, this theory is

known primarily through the elaboration of C.D. Harris and
E.L. Ul|man.L3

The multiple nuclei model holds that, "the

land use pattern is built not around a single center, but
around several discrete nuclei."14

Compared to the previous

theories this model is more flexible, but less precise than

either the sector or concentric zone.
Harris and Ullman postulate that the rise of separate

nuclei is reflected in a combination of the following four

factors :

imf luenced by colrmon location

4) Certain activities are unable to afford
the rents of sites most desireous to
them. 15

Significant in regard to this research is that none
of these classical models treats vacant land use - thus the.
to evaluate the generalistic patterns
particular concern
presented
by these
r-____
Gal setting.

models in a specif ic contemporary empiri-

Attention also needs to be given to the

economic base of these models in that each casts land
economics in a prominent role in land use decision making.
The following section explores such economic foundations

along with contemporary developments in land rent as f actors

in land use patterning.
Dete rminlsm

I-ike other work in land use analysis the models of
Burgess, Hoyt, and Harris and Ullman place heavy emphasis
.

_I 1..a nea_16

determinants of land use.
on
the economic
J\\ ++,+~
-_ __

Some of the

earliest work dealing with urban land values was that of
Richard M. Hurd just after the turn of the twentieth century.
Robert M. Haig's work, following Hurd's by twenty-three
JL1--

detailed treatment, though the
years , is a somewhat more

18

trioughts of the two are quite similar as the following

19

quotations illustrate.

Like Hoyt, Harris and Ullman assume an irregular decline of

Hurd-

land value.
Since value depends on economic rent,
and rent on location, and location on
convenience, and convenience on nearness,

wanedm:Eye::I:i:a::p:::sis:e::::::::.#eps
Haig-

The multiple nuclei model, however, considers

several nodes from which this decrease may take place, while

the sector model concentrates on one point, the city center.2L

Three concepts are prominent in literature pertaining
to urban land value, specifically, I) land market, 2) land

Rent appears as the charge which the

owner of a relatively accessible site
can impose because of the saving in transport costs which the use of his site

makes possible.18

value surface, and 3) the factor of accessibility.

The land

market is a theoretical framework within which various

activities bid for specific sites through either their

Burgess, the urban sociologist, follows .closely the land

willingness or nonwillingness to pay the rent for that site.

economists Hurd and Haig.

The land value surface is an aggregate view of the rents

Burgess-

assigned to each parcel on the basis of the forces within

Iiand values are the chief determining
influence in segregation of local areas

:£:c:na:h:r::t::in::::±gn Of the uses to
while the concentric zone model is tied to the assump-

tion that land values decline at a regular rate with increasing distance from the city center, the sector model assumes

that land values decline at an irregular rate with increasing distance.

Partial rationale for the differences between

the two is that -Hoyt takes into account the distortions
caused by natural and man made barriers and transportation

routes; Hoyt's sectors being the result of land value differences between transportation radii.20

Though to less

extent than either of the aforementioned models, the multiple
nuclei model, too, places significant emphasis on land value.

+,-

the market.22

The role of accessibility in the determina-

tion of urban land values is a central one.

Most models of

urban structure to date are based on the criteria that the
most accessible point within the city is the city center,
marked by the I.Peak Land Value Intersection'

(PLv|) .23

The

basic relationship between value and accessibility is that

other market factors held constant, if accessibility to a

particular site is increased the costs of transportation will
be reduced.

Reduced transportation costs will in turn be

represented in a rise of the rent for that site.24
Although the classical models place heavy emphasis

of land values and accessibility, recent efforts have
diverged from the dominance of centrality.

Homer Hoyt in

analysis of changing trends in land values notes a decen-

tralization of land value.

Evidence of this decentralization

21

20

is the lowering of old central land value peaks with a con-

utilizes both social and economic factors in investigation

commitant rise in the value of farm land along the city's

of vacant land.

periphery.25

Additional evidence of changing trends are

Land Use Theory and the Empirical Setting

the factors utilized by Maurice Yeates in depicting the
land value trends in Chicago.

The six factors are:

I) distance from central business district
2) distance from nearest regional level
shopping center

In studying urban structure and land use pattern in

an empirical setting there are three prominent contributions
made by land use theory.

nature of theory.

The first of these is the focusing

Theoretical models give the researcher a

3) distance from Lake Michigan

base from which to work in conceptualizing problems and

4) distance from nearest elevated subway line

organizing methods of analysis'.

5) percent non-white population of the block

ing and testing theoretical models in real situations we may

where the site is located

6) Population density.26

The ideas of land economics and their dominating role

in the determination of land use are not concepts of universal acceptance. _ Two authors_in _particular, Waiter Firey and
E. Gordon Erickson, have argued for broadening land use

analysis to include social as well as economic factors. 27

J. Wolpert attacks land economics at its base, arguing that
man's decision to migrate (and thus change land use) is in-

herently individualistic.

Wolpert disputes what he terms

spatial model's principal assumption -the rationality of
man, his perfect knowledge, the certainty and predictability

of his actions, and his interest in operational success
rather than social benefit.28
Thus social and economic determinants are considered

central to land use patterning.

As such this thesis

The second is that by apply-

measure the degree to which our conceptions are in line with

reality.

Third is the use of theory as a guide in the

selection of factors to be examined in empirical analysis
1

of urban -structure and development.

The factors assessed in this thesis are derived
primarily from the theoretical frameworks presented in the

foregoing synopsis.

Central to the classical theories is

the importance of land value and accessibility in the
determination of land use.

Both of these elements are

included in the study, accessibility being the focus of
the second hypothesis.

From subsequent theoretical contri-

butions are derived factors reflecting the changing socioeconomic character, the suburbanization of retail functions,
and urban renewal decision making.

29

In addition to testing of individual factors influencing vacant land location, the classical frameworks will be

22

examined as well.

Such examination will concern the funda-

mental concepts of the theories rather than their treatment
as entities.

Regarding the concentric zone theory the

NOTES

relationship between the pattern of vacant land and distance

from city center is evaluated.

Attention is given to con-

centric bands, but the major consideration is whether vacant
land increases with increasing distance from the peak land

value intersection.

Applicability of the sector model is

LRobert S. Yuill, A General Model For Urban Growth:
A Spatial Simulation, (Ann
University of Michigan
Department of Geography, 1970) , p. 2.

28.]. Garner, "Models of Urban Geography and Settlement Location", in Models in Geography, ed. Richard T.
Chorley and Peter Haggett (Londori: Methuen, 1967) , p. 335.

3yuill' A General Model For Urban Growth,

assessed through the change of vacancy rates with changes
in accompanying land uses.

Assessment of the multiple

nuclei model involves largely the analysis of the land value

surface of the core area.
Rather than a test of the models as they were proposed, pe±= E±, the study assesses the basic locational

principles upon which most land use theory is based.

Thus,

this thesis develops from theoretical concepts a two pronged

4B.J.L. Berry and F.E. Horton, £eg_graphic Perspectives
On Urban Systems (Englewood Cliffs, N.J.: Prentice Hall,1970),
p. 490 reprinted from Ira S. Lowry, "A Short Course In Model

Design", Journal of American Institute of Planners

location of vacant land in the urban core; the second, the

evaluation of the capability of the classical models to
depict this pattern of location.

Toward this purpose

Chapter Three examines land use, value and ownership patterns

in the study area as they relate to the occurrence of vacant
land.
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of property the study area has more parcels th?n individuals
holding property.
Land use was recorded by color coding on Durham

CHAPTER Ill

County Tax Maps.2
LAND TENANCY IN DURHAM'S CORE AREA

The coding system employed contained

limited categories to ease recording of data in the field.

In the empirical examination of land use patterns

These categories were: I) Retail, 2) Financial, 3) Office

and of factors influencing such patterns many logistical

Buildings, 4) Public, 5) Institutional, 6) Residential

problems must be overcome.

(low density, medium density, high density) , 7) Industrial,

data gathering.

First among such problems is

Although seldom glamorous, data gathering

is nonethel:ss the foundation of research, and it is with

data gathering, its presentation and analysis, that this

8) Transportation, Utilities, 9) Wholesaling and Warehousing,
.-

10) Vacant.

The recording of land use, even within this limited
number of categories, is quite time consuming.

chapter deals.

Such effort

is required, however, due to the rapid change in land use
=±± ±±±£ !!±± Survey

One of the first steps toward analysis of land use
is the mapping of such dse.

For the purpose of this thesis

land use of the study area is napped parcel by parcel.I
The detail of this scale precludes the use of much readily
available data such as generalized land use maps.

The use

of the parcel by parcel approach, however, permits a closer

look at the factors inf luencing individuals decision making

vis-a-vis vacant land.

This scale also enables a vacant

area to be broken down into a number of units, giving better
indication of the number of decisions that may have been
involved in vacating the area.

With 1651 separate parcels

presently being experienced within the area.

Land use data

a few years old is of seriously limited value in analysis
of contemporary use due to rapid outmigration and an active
redevelopment program.

A possible limiting factor in the land use survey
is the inclusion of only ground floor use.3

Ground floor

use is typically that which clef ines the character of an
area, however, as exemplified by storage lofts occurring
within the CBD.

A second possible limiting factor is that

the survey was conducted at a singular point in time rather
than being an averaging of multiple surveys.

Continual

revision in a zone of rapid change would be valuable, but

not possible within the time frame of this study.
26

For this
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reason land use, including vacant land use, was recorded by

field survey in July 1976 and not subsequently revised.

With this recorded land use as a base an indication

TABLE i

of relative areal extent of the land uses was calculated
using a randomized areal sample.

The median value obtained

ESTIMATED AREAL EXTENT OF LAND USE CATEGORIES

Use

No. of

for respective uses was: Residential-26.6%, Commercial-

Category

21.3%,

Resident.
Corme rc .

Institutional-3.0%,

Industrial-9.7%,

Office-l.0%,

Points

Standard

Error

80

26.6

2.5

21.6-31.6
(159 . 8-233 . 8)

6`4

21.3

2.4

16.5-26.I
( 122 .I-19 3 .I)

3.0

I.0

9.7

1.7

Office

I.0

0.6

Public

17.0

2.2

i.7

0.7

Public-18.7%, Wholesaling and Warehousing-9.7%, and Vacant-

10.0%.

These figures are based on a sample and thus not

definitive, but they do provide .a statistically meaningful
guide to areal coverage by the various land use categories.
(See Table i)

Central to this thesis and hence to the land use

survey is the delineation of vacant parcels.

A definitional

distinction needs to be made concerning this topic.

Vacant

land use, for the purpose of this research, is not synonymous

with visible vacant land.

As treated by this thesis vacant

land includes areas with structural improvements, where
such improvements are without function, ie. vacant.

Vacant

land use also includes vacant areas presently used for
parking where such areas exhibit no improvements (as for
example, the addition of gravel, space markers, and measures

to restrict entrance) .

Instit.
Indust.

29

Semi-Pub.

Wholesale
Warehouse

29

9.7

1.7

Vacant

30

10.0

I.7

Interval*

I.0-

5.0

(7.4-37.0)

6.3-13.I

(46.6-96.9)

0-

2.2

(0-16.3)

12.6-21.4

(9 3 . 2-158 . 4)

0.3-

3.i

(2.2-.22.9)

6.3-13.I

(46.6-96.9)

6.6-13.4

(48.8-99.2)

300

*Ranges shown in parenthesis are the number of

acres corresponding to the ranges in percentage coverage
by each of the land use types.

Data gathering on vacant land followed the same

basic field methodology as the other types of land use color coding on tax maps following visual inspection.

95% Confidence

% of n

A
29

31

30

total of 175 vacant parcels were delimited.

L-L-

Data concern-

ing vacant land use is more detailed than the other categories, however, in that ownership was also investigated.
Determination of public versus private ownership was made
through examination of Durham County tax files.4

The tally

of ownership showed 44 publicly owned and 131 privately

owned vacant parcels within the study area. (Figures 3 and
4).

Land use sectors are utilized in this study to aid
conceptualization of the structure and function of an urban
area.

What follows is a brief delimitation of such func-

tional districts within Durham's core.
The Land Use Sectors

To ease assessment of the. patterning of land use

the data from the field study was compiled and transferred

to a scale representation of the study area.

Nine functional

districts of sectors were delineated using the following
classification scheme :

i) Retail, Service, and Office Activities
2) Industrial and Manufacturing Activities
3) Warehousing and Wholesaling

4) Residential

CORE

AREA

I

E-'Cro

Ore

-Prlve..Iy ll.ld Vcegil Lend -

Fur

Each land use or functional sector carries the appropriate
classification number.

DURHAM.S

In the case of multiple sectors

within one category the sector's number is appended by an
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Following this method of identification

the nine sectors are: I, la, lb, lc; 2, 2a; 3; 4, 4a.
(Figure 5) .

Retail, Service and Office Activities

The retail, service and office category has the
largest number of sectors within the study area, but these

four sectors differ, by degrees, in character.

Sector I

consists of all parcels encircled by the downtown loop and
a contiguous four block appendage abutting East Main Street..

Sector i includes, but is not limited to, the CBD, and

characteristically exhibits the highest density of land use.

Sector i contains, in addition to retail functions, the
most prominent financial and legal offices and the major

governmental facilities.

Sector la, while dominated by

retailing activities, lacks any major office facilities.
This sector also differs by exhibiting a lower overall
density of land use than sector 1.

tor la is the result of leapfrogging of commercial activi-

DURHAM.S

ties of sector I over the adjoining Liggett-Myers manufac-

CORE AREA
- Publlcly

a

1-:---:

To a large extent sec-

5oo

Fur

H.I. Veclm. Loud -

rooo

_i

A4giv.a I I-I Fhom .O`rhem Ptap.rty lh.

S..le..

turing complex.5

Neither sector lb nor lc displays either

the predominance of retailing or the density of land use
of sectors 1 or la.

Both sector lb and lc include parcels

recently disposed of by the Durham Redevelopment Cormission,

and each boasts large new establishments on portions of the
recycled urban renewal land.6

Sector lb exhibits a new

multi-storied motel along with two newly completed office
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buildings while sector lc enjoys the two block utility and
Flgure 5

transportation complex of Duke Power Company.

Sectors lb

and lc, as exemplified by these activities, are closely

identifiable with the service and office portion` of the
'retail, service, and office' continuumof the first func. tional category.
Manufacturing

Sectors 2 and 2a represent the second classification
category.

These two sectors co'htain the dominant manufac-

turing functions within the study area.

Sector 2 is a nine

block area held almost entirely by Liggett Myers Inc., one

of the world's largest cigarette manufacturers.

Predominant

in this sector are large brick building complexes, motor
transport loading docks and rail sidings.

Sector 2 is

immediately adjacent to `the central business district's
western edge, essentially blocking contiguous commercial

expansion in that direction.

Sector 2a is also dominated

by a cigarette manufacturing firm, American Tobacco Company.

Sector 2a, also proximate to the central business district,

lies on the southern side of the series of railroad tracks
that effectively block southern expansion of the bus`iness
I- Retail, Service, and Office Activities
2- Industrial

and

3- Worehousing

4-Fie§idential

Monufacluring

and
ri

Activities

Wholesaling

district.
Warehousing and Wholesaling

Warehousing and wholesaling is third on the list of

classifications and is represented by a single large sector.

37

36

Sector 3 is the least homogeneous of any of the sectors.

quiet, pleasant in-town neighborhood of tree lined streets.

Within its boundaries are large privately held parking

Probably the best example of the contrast between these

facilities, a series of retail firms, the city maintenance

two residential areas is housing value data from the "1970

facility, and the municipal ball park.

Census of Housing".

Despite this mix-

The highest average value for a block

ture of uses the overall character of the area is tied to

in section 4 is Sl1,300, while the highest value for a

wholesaling and warehousing.

block in section 4a is $24,900.

Dominating much of this sec-

On the opposite end of

tor are the single-story, multi-block tobacco warehouses.

the continuum, the lowest average value by block in sector

Also within the sector are petroleum, building supply,

4 is $5,400 as compared to $19,500 in 4a.7

agricultural supply, and automotive parts wholesale firms.
.,

Fourth and final among the land use classifications

Within this category are two quite dis-

similar sectors.

•~

within the study area using the four category classifica-

Residential

is residential.

Thus nine functional sectors can be delineated

Sector 4,-by far the larger of the two

residential areas, includes a wide range of residences.

The northern edge of the sector, particularly those lots
abutting Trinity Avenue, exhibits residences larger in

tions. Although not necessarily similar in all respects,
sectors within the same category are dominated by the same

type of land use.
Characteristics of Land Ownership and Land Value

Ownership Patterns

Within the study area there are two types of publicly

size and higher in quality than is characteristic of the

held land, utilized and non-utilized.

area as a whole.

ings include s.chools, parks, city or county office buildings,

Although some quality residences exist in

Utilized public hold-

this sector they are the exception rather than the rule.

parking garages, and police and fire facilities.

Poor quality single family housing predominates.

utilized public holdings fall into the vacant classification.

The

Non-

majority of the most squalid residences have been razed

Within the core area the majority of publicly owned vacant

through urban renewal, yet the overall quality of the housing

parcels are deeded to Durham's Redevelopment Commission.

stock remains poor.

the 44 publicly owned vacant parcels only 9 are deeded to

Sector 4a, on the other hand, is one of

Of

the few remaining middle to upper middle class entrenchments

government agencies other than the Redevelopment Commission.

in or around the core area.

Ownership of these 9 parcels is divided among five agencies,

Sector 4a is composed of what

has recently become known as Trinity Park, a reasonably

the Public Housing Authority of Durham, the Durham City
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Board of Education, the North Carolina Department of Transportation, the City of Durham, and the County of Durham.

Considering all land use categories Durham's core

consists predominantly of privately held land.

Private

Within the core area the influence of the Redevelopment Commission must not be underestimated.

The power of

this agency, in cooperation with other branches of local
government, is evidenced by the 'C.B.D. Conversion Project'.

ownership is not to be equated with ownership by single

The execution of this federally assisted project began in

individuals, however.

1966 with initial funding of 16.5 million dollars and

Numerous parcels in the core area

are held in trusts or by corporations, investment companies,

affected 127 acres of land.

and other types of private institutions.

nevertheless has changed the face of downtown Durham.

Private ownership,

within the scope of this research, also includes such in-

stitutions as churches, private hospitals and retirement
homes, and recreational facilities such as YMCA's and
YWCA , s .

Examination of field data indicates that the majority

of utilized public parcels fall within or immediately adja-

cent to the central business district.

Of the publicly

held parcels not located in or adjacent to the CBD, two

are schools, two are public housing projects, one is a pub-

lic health center, one is a parking lot, one is a city
maintenance facility and one is the site of the public
library.

There seems to be no discernible overall trend

in the location of these parcels.

The two school sites do,

however, abut residential districts.

Two additional par-

cels, the health care center and the parking lot, are
similar in that both occupy areas recently vacated by

retail outmigration.

Still incomplete, this project

Patterns of Lafid Value

As noted in Chapter Two, the pattern of land values

or the land value surface is also important in the analysis
of land use.

Consequently, representation of the land

value surface of Durham's core was included in this research.

Depiction of the land value surface through the construction

of land value isolines is based on front foot land value
assessments by the Durham County Tax Supervisor's Office.

The data, while destroying personally held preconceptions

of land value in the study area, lends evidence to the
widely accepted conic structure of land value surfaces.
(Figure 6)

The peak land value intersection or loo percent corner, is located at the southwestern corner of Main and
Corcoran Streets.9

Evident from the land value isolines

is the influence of the major transportation radii on the
shape and slope of the land value surface.

The major east-

west growth artery, Main Street, stretches the isolines and
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distorts the surface in similar east-west direction.
Bulges in the isolines are also clearly visible along
other, somewhat less predominant radii.

Particularly of

interest is the quite rapid truncation of high property
values and land rents south of the central business dis-

I

trict.
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This rapid depreciation in property value no doubt

reflects the barrier presented by the railroad tracks and
historic depressed nature of the area.10
Z

Although Durham

roughly follows the classical conical concept of land
values, soft spots and bulges do appear on the land value

surface, influenced by transportation, physical barriers,
and to some degree past use. 11

Durham's core area, particularly the central business

district, falls short of value appreciation levels exhibited
in general trends of land value in the southeastern United
States.

In the southeast an average increase of 49<2 to 6

percent is expected per year in property values.

The Durham

incorporated area has experienced an average increase of 43<2
DURHAM.S

`-T`-

CORE AREA

---Land Value Isol •aes
0

500

=_-_-==

Fwl

` percent per year over the past few years.

of Durham has experienced little if any increase, however,

1' i

with some portions experiencing an actual decrease.

This

means that land values in the central part of the city are

1000

-i

Adapl.a h Ftrl Foam .D`.rhom Prep..ty Lfro

The central area

lagging behind value increases experienced by other parts

S-i®'

Land Value Districts
Front Foot Values
I.

greater thaa $2500

;: ;1!::::::8

of the urbanized area.
5.

$300-500
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Latest data, however, indicates

that relative property value decline in Durham's. core is at

a turning point and should return to healthy appreciation
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levels.[2

Such increase will be gradual however, dependent

upon numerous other considerations such as public planning

policies, and further suburbanization of population and

retailing.
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East-West Freeway.

are possibly impacted by the recent construction of the
freeway and the redevelopment activities immediately to the
east.

Patterning of Vacant Land Use
Examination of Figures 3 and 4 indicates the occur-

These parcels of past residential use

Two other nodes of concentration are located west of

Mangum Street just north of the central business district,
and west of Foster Street north of the Downtown Loop,

rence of vacant land use parcels throughout the study area.

respectively.

Comparison of these locations and the land use sector

ized by considerable mixture of land uses.

boundaries further indicates that vacant land use is found .

Both of these nodes are in areas character-

By mentally superimposing the land value isolines

in each of the nine activity zones delineated earlier.

upon Figures 3 and 4 it is clearly evident that vacant

While being widely distributed throughout the study region,

land use parcels occur in varied land value areas.

nodes of concentration are evident.

to logical anticipation, a large amount of vacant land use

One such node is the southeastern portion of the

study area just east of Roxboro Street.

This concentration

Contrary

occurs within the central business district, in close

consists to a large extent, of publicly owned vacant parcels.

proximity to the peak land value intersection. There is
no visually detectable relationship between either public

Such publicly owned parcels are the result of redevelopment

or private vacant land use parcels and land value as

efforts in a decaying area.

indicated by the isolines shown on Figure 6.

All of the redevelopment tracts

within this area are prepared for sale, yet remain vacant
due to slow disposition.

Notable within this concentration

While examining the overall pattern of vacant land

use within the study area it is interesting to note the

are the two largest vacant land use parcels within the study

size and shape of some of these parcels.

area, one at the northeast corner of the intersection of

town Loop and the East-West Freeway there are several

Roxboro Street and the East-West Freeway, and the other

instances of truncated parcels, some vacant in character,

just east of Roxboro at i.ts intersection with the Downtown

some not.

Loop.

(Figures 3 and 4).

Additional concentrations occur along Gregson and

Duke Streets just north of their intersection with the

Along the Down-

Elsewhere within the study area there are addi-

tional examples of Ray Northam's remnant parcel category. 13
Thus Durham's core area follows general expectations

concerning land value and land ownership.

The land value
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surface is a distorted cone with value isolines being

stretched by transportation and truncated by physical
barriers and preexistent low order use.

The one exception

to accepted notions of urban land values is the loss of

relative value by parcels within the central business district.

Land ownership, too, follows normal patterns with

high incidence of public ownership within the core due to

governmental service functions and the 'focal' nature of
the area.

Though vacant land use can be seen as deployed

throughout the area, concentrations are also evident.

The

analysis of factors underlying these concentrations is the

NOTES

[The distinction of a parcel from any other division
of land ownership is that parcels are the divisions used to
record real property for taxation. "A land parcel is a unit
of real property under single ownership or control surveyed
or platted as a separate unit of real estate", Ray M. Northam,
Urban Geography (New York: John Wiley and Sons, 1975) , p.
169.

2Tax maps are scale representations of platted
property. The tax maps utiliz-ed ranged in scale from
1:600

focus of the succeeding chapter.

to
3

grade .

I:2400.

Ground floor is taken to be the level nearest street

4Each parcel of .property within the county has an
ownership card on file with the Durham County Tax Super-

visor's Office.

Mr. Bruce Mangum, Durham County Tax Super-

visor was helpful in obtaining this data.

5This leapfrogging is also noted in Downtown Durham

Revitalization Plan 1974/2000, prepared by L.B.C. & W.
Inc.; Kimley-Horn and Associates, Inc.; and

Consultants

Hamer, Siler, George Associates for the Downtown Revitalization Foundation of Durham, North Carolina, Inc.

6Each of these sectors have large car dealerships
located adjacent to the East-West Freeway, both are located
on urban redevelopment parcels. Both parcels exist to a
large extent of what were before slum sites and derelict
mill buildings.
7U.S., Department of Commerce, Bureau of the Census,
1970 Census of Housing Block Statistics, Durham, North
zed Area, Table 2.
Carol |na

8Interview with Carl D. Luquire, Durham Redevelopment
Commission, Durham, North Carolina, August 1976.
45
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9This statement is borne out by the frontage foot
value at this corner as of the last valuation and by an

interview with Gene Clemmons of Trumble-MCGuirk Associates,

who is director of that firm's present revaluation of

property within Durham County; interview with Gene Clemmons,
Trumble-MCGuirk Associates, Durham, North Carolina, August
1976.

CHAPTER IV
EMPIRICAL ANALYSIS OF VACANT LAND USE

L°The 'depressed nature' of the area has been signi-

ficantly relieved recently through urban redevelopment as
indicated by the land use now existent and the price of
of fice space in new buildings now located in the study
area' s southwestern section.

research is to examine the pattern of vacant land in the

||Gene Clemmons of Trumble-MCGuirk Associates stated
that actual land values ref lect the age of structures on
it, although. theoretically this should not be the case;

influential in such location.

August 1976. The influence of buildings upon land values
is also in Richard M. Hurd, Principles of City Land Values
(New York: Record and Guide, 1903) , p.15

L2This information was gained from an interview With
Gene Clemmons and was supported by information resulting
from an interview with Dareyl Bateman, Durham County Planning Director; interview with Dareyl Bateman, Durham County
Planning Director, Durham--, North 'Carolina, August 1976.
L3Ray Northam, ''Vacant Urban Land In The American
City", Land Economics 47 (November 1971) : 345.

As stated previously, the underlying purpose of this
urban core and to assess selected factors proposed to be

Toward
this objective this
',

chapter tests and assesses the individual research hypotheses.
Randolnness of Vacant Land

In testing the randomness of vacant parcel location
a chi-square (x2) format was utilized.

First step in the

procedure was the imposition of a grid upon the study area.

Following this, calculations were made indicating the expected number of vacant parcels within each grid cell.

These 'expected parcels' were then compared statistically
to the actual or observed number of vacant parcels.
Preliminary analysis was based upon forty-seven,

twenty acre grid cells but these cells proved unable to
consistently produce expected outcomes above zero.i

Final

analysis was therefore based upon a revised grid of twentythree, forty acre cells.

Formula 4.1 was employed to

calculate the chi-square statistic.
47
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From this point it is logical to proceed to an inves-

Formula 4.I
x

where

2

tigation of factors that may be responsible for the pattern

= I ,OijE..- Eij'2

|J

of vacant parcels.

Such an investigation is the focus of

the following sections.

Eij = # Nij

The Influence of Transportation

with

(R C) - I degrees of freedom

This formula, specifically the E. . element, accommo-

|J

dates grids that do not fall entirely within the study area.
`''

Stated as the second hypothesis of this research is

the infl.uence of transportation upon the patterning of
vacant land use parcels.

Stated specifically within the

hypothesis is the negative relationship between primary

Computationally, the I n±j (the sum of the vacant parcels in

arteries and the occurrence of vacant land use.3

:ach cell) , divided by I N±j (the sum of all parcels in each
cell) gives the probability of any parcel within the study

directly to a lack of accessibility.4

area being vacant.

By multiplying this n±j / N±j .element by

N±j (the number of parcels within the cell) , we obtain the

expected nuhoer of vacant parcels within that grid cell.
The number of degrees of freedom associated .with the test is

22 or i less than the total nulrber of fractions calculated.2

The null hypothesis is that the pattern of vacant
parcels was random.

Rejection or acceptance of this null

Underlying

this relationship is the assumption that vacant land is tied
As noted in Chapter One, analysis of this relationship involves two procedures.

First is the comparison of

vacancy rates exhibited. by I) parcels abutting arteries,
2) parcels not abutting arteries, and 3)` all parcels within

the study area.

Portions of five arteries and the entirety

of another occur within the core area.

Main, Roxboro,

Mangum, Duke, Gregson and Chapel Hill streets occur partially

hypothesis is based on the calculated chi-square value with

and the Downtown Loop totally within the core.

22 degrees of freedom at the 99 percent confidence level.

Vacancy rates are calculated by dividing the number of

The calculated chi-square value of 160.722 in fact greatly

(Figure 7)

vacant parcels exhibiting a stated criterion, eg. abutting

exceeds the critical point of 48.22 and thus leads to rejec-

arteries, by the total number of parcels meeting that

tion of the null hypothesis.

criterion.

Acceptance of the research

hypothesis concludes that the pattern of vacant land use
in Durham's core is not random.

Using this methodology the following vacancy

rates were calculated:
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Arteries -9.2 percent vacant
Region minus Arteries -11.3 percent vacant
Figure

Region -10.6 percent vacant

7

From this set of data a small dif ference in vaca.ncy rate is

noticeable, with vacancy rate along arteries lower than that
of either of the other categories.

The difference is so

small however that it is held as insignificant for the purposes_of _this research.

Linear regression techniques were also applied in
•^

analysis of .the relationship of vacant parcels to transportation.

In this Segment, as in the analysis of randomness,

it was necessary to impose a grid upon the study area.

In

satisfying assumptions of normality however, the number of

cells was increased to thirty-eight, each with one million
square feet.

For each cell the number of vacant parcels

and arterial linear feet was recorded.

These values were

then used to calculate Pearson product correlation coeffi- .
Cients using Formula 4.2.5
Formula 4.2
(Xi-X) (Yi-Y)

r=
I(
Major . Arteries

(x±-x)2)

(

(¥±-¥)2)]>2

The resultant correlation coefficient was 0.0256, a value

well below any meaningful level of statistical signifi-.
Transportalion
Str®®t

Information
Engineering

acquired

lhrouqh

City

of

Durhom

Department

of

Canoe.
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The conclusion drawn from these two procedures is

that, when taken alone, transportation arteries are not a

significant factor in the location of vacant land use, a
finding which is a rejection of the second research hypothe-

sis.

Such rejection does not indicate that transportation

does not influence decision making in the vacation of
property, however.

Neither does this conclusion accommodate

individual's perceptions of transportation amenities.

It

does indicate that the factor of arterial linear feet is
not significant in the location of vacant parcels when

generalized to the entire study region.

greatly dissimilar residential areas were identified within
the study area. These two areas are the foundation of this
test.

Areas of other than residential use were excluded

from this treatment due to their lack of a population base
from which to derive data.

A chi-square test of indepen-

dence was employed to evaluate the hypothesized relationship

between vacant land use and income.

The test statistic

derived was a measure of the covariability between the two
classifications of vacancy rate and income level.

Rejection

of the null hypothesis at the 95% confidence level - indepen-

Influence of Socio-Economi

Characteristics
This portion of the research concerns the investigation of two socio-economic variables.

As described previously in Chapter Three, two

These variables, as

stated in the third research hypothesis, are not all encom-

dence between the two classifications, would necessitate a

test statistic in excess of 5.99 at the 95 percent confidence level.
Table 2 indicates both the observed and expected

passing of social and economic factors at work within the

frequencies for each residential area (expected frequencies

contemporary urban environment but rather were chosen as

appear in parenthesis) .

indicators of such forces.

by multiplying column total by row total and dividing by the

Expected frequencies were calculated

total number of observations being examined.
Income

of high income with less than 10 percent vacancy rate the

Evaluation of income as an indicator of socioeconomic character presented an interesting problem.

Data

on income was not available for areal units small enough

to be of use in the study.

In the case

Block statistics were available

on housing value, however, and considering the close relationship between the two, housing value was utilized as a

surrogate variable to indicate general income characteristics.

procedure followed to calculate the expected frequency would
be (14) (38)/47 = 11.31.

Derivation of the test statistic is

based upon Formula 4.3.
Formula 4.3
2

x=Z

(o

-E)2
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Summation of the individual cell results produces a chi-

square statistic of I.372, a value well below the critical
level of 5.99.

TABLE 2

TWO CIASSIFICATI0N MATRIX OF RESIDENTIAL USE BY .BLOCKS

Thus at the 95 percent confidence level no

significant relationship between the two categories is
evidenced and the research hypothesis is rejected.

Income Level

Vacancy Rate
0 -

High

9.9%

12

(11.31)

26

-29.9%

2

( i.78)

4

(

4.21)

greater than 30%

0

(

3

(

2.10)

10

Crime

Low

0.89)

Second of the two socio-economic indicators is crime

(26.68)

rate, represented in the third hypothesis as, "areas of
high crime rate exhibit a high'vacancy rate".

Data used

.

in evaluation of this hypothesis was furnished by the Durham
14

33

47

Police Department through their newly established statistical
reference system.6

Crime categories considered arre those

defined by the Federal Bureau of Investigation as 'major' ,
2

x=Z

(0

-E)2

and consist of autotheft, larcency, burglary, aggravated
assault, robbery, rape,` and murder.

The police department's criminal statistics reference
x

2

= 1.371

system breaks each of these categories down geographically

through a grid network imposed upon the central city.

the study area fall nine such grid cells.

Within

Although the

reference system is able to break these statistics down into
smaller geographical units, additional programing costs pre-

cludes their public distribution.
There are two factors that must be considered in the

evaluation of this data, i) the small number of grids

referencing the statistics, and 2) the inability of grid
54
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borders to describe the transitional nature of crime rates.
Statistical analysis of the data was carried out with these
considerations in mind.

TABLE 3

Evaluation of the relationship of crime and vacancy

rates utilized Kendall's correlation coefficient, tau (I) ,

PAIRWISE GROUPINGS OF CRIME AND VACANCY RATE RANKINGS

because of its adaptability to very small numbers of data
sets.

Pairwise Gr_oupin_g_i_

Kendall's coefficient is based upon the analysis of

the total possible nulhoer of pairwise groupings of ranked
data as compared to the actual number of conformantly
sequenced pairwise groupings.

-+

The formula used to calculate

X123456789
Y325476198

the tau (I) value is given by Formula 4.4.
Formula 4.4

X - crime rate rank

S

Y - vacancy rate rank

Statistical significance of the resultant tau value is
tested by Formula 4.5.8`

I = 0.444

Formula 4.5
Z=

s=16

z = 1.670
2(2N + 5)

9N(N

-i)

Table 4 records the pairwise rankings of the data and
the calculated values of S, I, and Z.

Both tau and Z statis-

tics fail to meet the critical values necessary for rejection
of the null hypothesis of classification independence, thus

concluding that there is no significant statistical relationship between the classifications of crime and vacancy rate.
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One such observable condition is the impact of

Consideration should be given to t'he construction of the
data sets, however.

From Table 3 it is apparent that the

seventh ranked data set is highly aberrant.

If in fact the

suburban shopping centers within the triangle area upon
land use.

Table 4 indicates the major competitors of

seventh set is dropped from the calculations, bo.th the tau

Durham's central business district.

and Z statistics exceed the critical value thus supporting

such new and widespread competition Durham's retail sales

rather than rejecting the research hypothesis.

have continually dropped in their percentage of S.M.S.A.

Rationale

Since the influx of

for the seventh ranked crime rate grid e3chibiting the high-

totals.

est vacancy rate may rest on factors other than crime.

been an outmigration of the retail function from the core

Prominent candidates of such influence include the impact

to suburban sites.
Exemplary of outmigration resultant in loss of

of urban redevelopment to the east and the newly constructed
East-West Freeway to the south.

In conclusion what we see

Concolnmitant with this greater competition has

function is the case of Belk-Legget.

Belk's relocation

is that from a restricted set of data a test statistic is

in South Square, a newly constructed shopping mall, has

derived that, while mathematically valid, may not be

left one of the most accessible parcels in the central

accurately representing the true relationship between the

business district functionless for over two years.

two variables.

interesting counterpart to this is the outmigration of

Based upon the original data and methodology

An

the research hypothesis is nevertheless rejected as having

another department store, Thalhimers, which rather than

no statistical significance.

leading to long term vacancy has resulted in a .shift to

Influence of Retail Outmigration and Urban Renewal
This portion of Chapter Four involves a procedural

turn in that while analysis is objective it is non-statistical.
Such is necessary due to the nature of the variables examined.

Both of the variables examined in this section involve extenuating circumstances making them hard to quantify.

Though

not quantitative, evaluation is based upon conditions obser-

vable in the field or information from authoritative sources.

financial use.

Thus the point is made that like functions

vacating proximate sites may present different results.

Often when retail outmigration results in a shift
in function, such shift is to a lower order use, governmental use, or both.9 Durham's core evidences both alter-

natives.

Examples of change to lower order use are the

overall lower quality of merchandise characteristic of

core retail outlets and the influx of 'adult' book stores
and budget record shops.

Impact of governmental activities

\
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upon space vacated by retail outmigration is also well
evidenced.

as a public health care center and the use of the Alexander

TABLE 4
SUBURBAN SHOPPING CENTERS IN THE REGIONAL SETTING

Northgate Shopping Center

400,000 square feet

(Durham)

86 stores

South Square Shopping Center
(Durham)

The utilization of the vacated Sear's building

i,000,000 square feet
120 stores

Motor Company building by the Public Housing Authority are

exemplary of such governmental impact.

Examples such as those given above point out that

vacant land use resultant of retail outmigration is often
short lived, but such is not always the case.

Illustra-

Wellons Village Shopping Center

200,000 square feet

52 stores

tive of long term vacant land use due to commercial out-

University Mall

350,000 square feet

migration include not only the Belk parcel, but numerous

(Durham)

(Chapel Hill)

55 stores

Cameron Village Shopping Center
(Raleigh)

Crabtree Valley Shopping Mall
(Raleigh)

North Hills Shopping Mall

720,000 square feet

70 stores

i,loo,000 square feet
135 stores
760,000 square feet

(Raleigh)

86 stores

vacant buildings along Foster Street.

Other parcels ini-

tially vacated by retail outmigration have been subjected
to urban renewal and now serve as public or private parking

facilities, a function which masks the actual impact of
outmigration upon the character of the core.

In analyzing retail outmigration, change in the locus
of demand through suburbanization of the population is an
important but sometimes overworked motivational factor.

Technological changes in retailing and the deteriorating
condition of many core area buildings also provide impetus

for outmigration.L° The public's perception of travel time

to the central business district and their sense of security
while there are also influential in a retailer's decision
to relocate.LL

All vacant buildings with commercial dis-

tricts are not the result of outmigration.

Businesses may

fold in the best of circumstances and such things as market
60
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fluctuation, poor management and the like also account for
some parcels shift from commercial to vacant land use.
While many governmental actions have impact upon the

character of the core and the patterning of vacant land use,
one in particular is preeminent -urban renewal.

Urban

study area is illustrated by a Department of riousing and
Urban Development contracted investigation into Durham's

inordinate time lag between preparation and public sale of
sites.

The study notes:

It is easy to see that the activities in which

renewal has been an ongoing process in Durham since the

the Redevelopment Commission and its staff had

early 1960's and has dynamically altered the downtown area.

Durham, encouraging private local development,

the least capabilities - that of promoting

Conversion Project' progressed through the four phases of

soliciting development proposals , evaluating
the pros and cons of alternative types of
development, arranging financing of developers
..., soliciting tennants ..., and evaluating
the credentials of prospective developers were the ones that were given the least con-

acquisition, relocation, demolition and rehabilitation

::S::::::nin ::£::::::t:L¥u::::: f::ep:::e::: E3

Durham's core area changed faces.

One method used by the Redevelopment Commission to

As noted in Chapter Three, the 'C.B.D. Conversion Project'

is exemplary of the scope of such projects.
.,

As the 'C.B.D.

Rehabilitation, most

visible of the phases, included structural improvements to

rid itself of vacant parcels, as mentioned in Chapter Three,

some acquired buildings, improvements to and creation of

is to lease the property to the City-of Durham for temporary

additional pedestrian walkways, establishment of shopper' s

uses.

parks, and construction of the downtown loop with its

establishment of long term ownership in some instances, how-

accompanying changes in traffic flow. 12

ever.

Undoubtedly positive in its overall impact upon the

Redevelopment efforts have been successful in the
Evidences of such success are the now functio.nal

recycled parcels occupied by the Ramada Inn, Alexander Ford,

core area, this and other redevelopment projects have never-

Elkin's Chrysler-Plymouth, and several office facilities.

theless altered the pattern of vacant land.

Regardless of its success/failure ratio it is clearly

One point par-

ticularly relevant in this regard is that the Redevelopment

evident that the pattern of vacant land use is shaped by

Commission, Durham's Urban Renewal Agency, is the largest

the redevelopment agency's delineation of project boundaries ,

holder of vacant land .in the city.

direction of demolition and revitalization, and most

This unexpected outcome

results from Durham's problems with property disposition.

Typically the pattern followed in the recycling of urban

land is acquisition, demolition, rehabilitation, and disposition.

Impact of disposition, or the lack of it, upon the

specifically through disposition.
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Evaluation of the Applicability of the Classical

The number of vacant parcels within each band was recorded

So far this chapter has dealt primarily with evalua-

and ranked.

The coefficient``derived from these rankings

tion of factors hypothesized to be influential in the location

of vacancy and distance from city center was .542, and

of vacant land.

proved not to be significant at the 95 percent confidence

This section, however deals not with individ-

ual factors but with models incorporating such factors.

It

level.

Thus the research hypothesis is supported with the

is stated in the fourth hypothesis that the classical models -

conclusion that the occurrence of vacant land use does not

particularly the concentric zone and sector models do not

correlate significantly with distance from city center.

adequately depict the patterning of vacant land use.

In

investigation of this hypothesis, two relationships will be

Support of the research hypothesis leads to doubt
concerning the accuracy of a model primarily dependent upon

<1'

examined, 1). the relationship of vacant land to distance

distance from city center, such as the concentric zone of

from city center, and 2) its relationship to surrounding

Waiter Burgess, at least in regard to its applicability to

land uses.

vacant land use.

Analysis of the first constituent, distance from city

If for the sake of investigation we assume

a land use pattern similar to the concentric zone exists in

center, is based upon the number of vacant land use parcels

Durham's core, then we would expect land use to vary signi-

exhibited by various concentric circles radiating outward

ficantly with distance from city center.

from city center.

a relationship proved negative however.

The concentric bands were constructed

The test for such
Thus the conclusion

radiating. outward from the peak land value intersection at

drawn is that, being based upon a distance function, the

intervals of 250 feet.

concentric zone model is not applicable to the pattern of

The interval distance has no particu-

lar significance although consideration was made for achieving more than ten as below that number the curve upon which

vacant land use fourid within the study area.
The second segment of the evaluation of classical

critical values of Spearman Rank Correlation coef ficients

concepts concerns the variability of vacant land use as

are based becomes quite serrated.

reflected by surrounding land use.

Calculation of the Spearman statistic was based upon

The null hypothesis

connected with this research objective is that vacant land

Formula 4.6.L4

does vary as a function of surrounding land use.

Formula 4.6

Hoyt's sector theory holds that different land uses within
r=1S

6(

d2,

n3-n

Homer

an urban area radiate outward through specialized sectors
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of limit€d lateral movement.

The assumption. underlying

analysis of this model is that if land use varies through

sectors predominated by certain use then it is legitimate
to expect vacant land use to vary through or as a function
of such sectors.

In assessment of such variation the degree of

segregated relationship between vacant land use and other
land uses was examined using linear regression techniques.

As part of the regression analysis both scattergrams and
Pearson correlation coefficients were generated.

Table

5 lists the coef ficients calculated while an example of
the scattergrams is contained in Appendix A.

TABLE 5
CORREIATION COEFFICIENTS OF VACANT LAND US.E
WITH EIGHT LAND USE CATEGORIES AND
LINEAR FEET IN TRANSPORTATION ARTERIES

Commercial

Institutional

-0.196

-0. 0003

-0.257

Semipublic

Office

0.084

•.Warehousing

Transportation
Arteries

0.025

Wholesaling

dent variable '.whi.le the independent variable ranged from

comme-rcial, industrial, institutional, residential, public,
Data

utilized in the regression analysis was again gathered
through the use of a grid system, and as in analysis of

arterial linear feet, each cell contained one million square
Land use rates were recorded for every cell on each

of the eight independent variable classifications and then
analysed individually through simple regression against the
dependent variable.

It is evident, through both visual analysis of
scattergrams and statistical analysis of Pearson coefficients,

that taken as single equations there is no significant correlation between vacant land use and the eight independent

Residential

0 .115

the analysis, vacant land use was maintained as the depen-

feet.

-0.194

Public

Throughout

semipublic, office and warehousing and wholesaling.

Industrial
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0 . 0 75
0.048
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`A negative conclusion, rejection of a hypothesis,

variables. .Such outcomes lead to rejection of .the null

hypothesis and in turn to acceptance of the research

is valuable in that it discloses what does not occur just

hypothesis.

as a supported hypothesis discloses what does occur.

The conclusion is that vacant land use does

not vary through segregated land use sectors.

jection of the research hypothesis concerning transporta-

From the two foregoing assessments comes acceptance

of both sections of the fourth research hypothesis.

Re-

Such

tion and socio-economic character does not necessarily

indicate that these variables have no explanatory power in

support seems somewhat dichotomous, however, in that while

regard to vacant land location.

no evidence is provided to support land use patterns

that these two variables taken 'alone' have no such power.

Of the variables investigated urban renewal is the

suggested by either the concentric zone or sector model, a

basic tenet of both is evident in the area.

The land value

It does, however, indicate

t

most clearly influential in the patterning of vacant land

surface does conform to a roughly conical shape, yet two

use, yet analysis indicates that socio-economic variables

theories assuming such a land value surface fail to repre-

have little effect.

sent the location of vacant land use.

economic factors influence the decision making processes

As pointed out

Nevertheless, it can be seen that socio-

earlier, the multiple nuclei model is not directly assess-

involved in urban renewal, and through this may have direct

ible due to the nature of the study area, but it should be

implications for location of vacant land use parcels.

noted that it too assumes a roughly conical land value sur-

implications are not necessarily evident through examination

face.

of socio-economic indicators themselves, however.

Perhaps the greater flexibility of the multi-nodal

It has also been shown that retail outmigration has

model can explain the pattern of vacant land use, but such

an investigation is beyond the scope of this study.

Integrated Analysis of Vacant I.and Use
As the foregoing sections of this chapter have treated

each hypothesized factor separately, so this section will
treat them cooperatively.

Of the research hypotheses stated

in Chapter One, numbers one and four are supported while two

and three are rejected.

Although unexpected the two rejec-

tions are nonetheless valuable.

Such

direct effect upon the pattern of vacant land use.

Accessi-

bility on the other hand, measured by linear feet in primary

artery, showed little effect.

Here, too, a relationship may

exist that was unexamined by the factors utilized.

Retail

outmigration is surely motivated, at least in part, by
increased accessibility to the shopping populus, yet accessi-

bility showed no significant correlation with vacant land
use.

This may be the result of indicators not representing

71

70

the relationship proposed, or possibly the differenc.e

between the reality and perception of accessibility.

warehousing and wholesaling it is clear that the combination

Per-

haps what is being shown is not the indicator's failure to

represent relationships accurately, but the inco-rrectness

of these variables greatly exceed their individual explanatory power.

Permutations of other factors may also be signif icant

of the assumptions upon which the investigations are based.

in vacant land use location.

Though widely accepted as a primary influence upon land use,

of vacant land occuring in the block bounded by Gregson

accessibility appears not to be as powerful as assumed,

Street, Duke Street and the East-West Freeway is exemplary.

particularly in an area in which accessibility is a generally
high level throughout, as in the urban core.

The concentration may well be tied to a combination of prior

It may well be that combinations of factors rather

than factors treated singlely are the answer to vacant land
use patterning.

Often the power of explanation of a com-

bination of factors greatly exceeds their sum.

Such is the

The conspicuous concentration

use (residential) , recent construction of the expressway,
and proximity to major redevelopment projects to the east.

Other authors have pointed out that blighted urban
land, of which vacant urban land must be considered a part,

is partially resultant of personal motivation.L5

Exemplary

case in the relationship of vacant land use to surrounding

of such motivational forces influencing vacant land pattern

land use.

is land held in estate.

When treated individually none of the land use

Such property may be tied up in

categories proved significant, but when treated by multiple

litigation for long periods Qf time, a limbo state which

regression two land use categories -residential, and ware-

may i) interupt maintenance routines leading to vacation

housing and wholesaling exhibit magnified significance.

by present tennants, 2) disuade development by private in-

In the multiple regression analysis each of the land

vestors due to the lack of a clearly defined title holder,

use categories, and linear feet in arteries, were entered

or 3) for the same reason limit possible public projects.

at the same step.

One particular vacant parcel within the study region is

The coefficient of determination change

brought about by the introduction of residential, and

deeded to an out of town university, no doubt due to an

warehousing and wholesaling variables are .4667 and .3260,

alumnus' bequeath.

respectively.

to the patterning of land use is the holding of land for

The next largest coefficient of determination

is that representing commercial, .0413.

By the significant

jumps occuring with introduction of residential and

Other personal motivations significant

speculative purposes, or land held vacant while the owner

acrues capital for improvements.

Factors of this type, in
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addition to those investigated, are also at work with I;urham's core.

Consideration of these personal motivations in com-

bination with socio-economic character, transportation,
retail outmigration, and urban renewal, leads to a complex
interwoven set of motivational forces.

Within this complex,

mazelike interrelationship no doubt lies the rationale for
vacant land location.

NOTES

LExpected observations of zero do not f it the
assumptions of the chi-square test.
2Appreciation is due Dr. Larry Kitchens of

Appalachian State University for aiding in the construction of this adapted forlnula.

3The definition used to delineate primary arteries

is that set up in, "Durham Urban Area Transportation Study -.
1975 Annual Report", prepared by The City of Durham Traffic
Engineering and Planning Divisions, p. 11.
+,-

4Accessibility and value are closely correlated
theoretically and thus this hypothesis may have implications for the placement of vacant parcels in regard to value
as well as to transportation radii.
5Computation of all other Pearson Product correla- .
tions also use this formula and were computed using the
Statistical Package for `the Social Sciences (SPSS) version
5; Norman H. Nie et al., Statistical Package For The Social
Sciences 2nd. ed.|NEff York: MCGraw H
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6Interview with Bill Robbins, Chief Auxiliary
Services, Durham Police Department, Durham, North Carolina,
September 1976.

7Crime rates decline from a centrally located point,
much like ripples radiating from a stone being dropped into
water; Interview with Bill Robbins, Chief Auxiliary Services, Durham Police Department, September 1976.
8R. Harmond and P. Mccullogh,

In Cleography

(Oxford:

Quantitative Techniques

Clarendon Press,1974),

p.197.

9Shifts or decline in functions is covered thoroughly `in B.J.L. Berry, Cormercial Structure and Commercial Blight
(Chicago: Department of Geography, University of Chicago,

1963) .
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L°Techndlogical , advancements refer to advancements

in methods of retailing, store layout, increased space
requirements , aesthetic considerations.

LLThe concern of perceived security is exemplified
through a study on the topic conducted by Mr. David Aker
of Duke University under the auspices of the Downtown
Revitalization Foundation of Durham, North Carolina, Inc. ,
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The impact of vacant land use upon contemporary

urban environments is one that entails wasted physical

resources, blighted asetheticsv; and fiscal liability for
central city government.

Greater understanding of the

motivations behind property vacation in the core area leads

to greater predictability of future blight and insight into
solution of contemporary land use problems.

Emergent

patterning of vacant land use may signal new -adaptations-i

of urban functions, or perhaps the relocation of these
functions.

Study of core area property utilization may

also answer the question of death versus dormancy of core

area activities.
As noted in Chapter One this thesis had three objec-

tives, i) the mapping and assessment of the pattern of
Vacant land, 2) the examination of factors hypothesized to

influence this pattern, and 3) assessment of the ability of

classical models to account for the pattern.

The first

segment of the research found the pattern of vacant land
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use to be non-random, yet extensively dispersed, occuring

and.warehousing and wholesaling were found to exhibit

in all land use sectors and land value areas.

coefficients of determination of .4667 and .3260, indica-

The second objective led to investigation of the
influence of accessibility, socio-economic character,

retail outmigration, and urban renewal upon the pattern of
vacant land use.

Conclusions drawn from this investigation

ting that their respective percentages of explanation of
the dependent variable vacant land use are 46 and 32.

This finding leads to the conclusion that the location of vacant land is dependent upon a combination of

are that 1) no significant statistical correlation exists

factors rather than a single motivation.

between vacant land use and accessibility, 2) no significant

Chapter Four, concentrations of vacant land use may be

statistical correlation exists between vacant land use and

explained through interrelationships
of such factors as
',

As discussed in

indicators of socio-economic character, and 3) the forces

proximity to urban renewal projects and recent freeway

of retail outmigration and urban renewal definitely effect

construction, and to combinations of surrounding land use.

the pattern of vacant land use in the core area.

The conclusion of this research then `is that the pattern

Beyond investigation of these factors the study also

of vacant land use while not explanable by factors evalu-

evaluated the adaptability of the concentric zone and sec-

ated singlely does vary as a function of the combinations

tor theories to explanation of the pattern of vacant land.

of the factors of urbanr=-renewal decision making, retail

Based primarily upon two hypotheses, this evaluation con-

outmigration, and the degree to which surrounding land use

eluded that neither model is particularly adept at describ-

is residential, warehousing or wholesaling in function.

ing the pattern found in that, I) vacant land use within
the core area does not vary as a function of distance from
city center, and 2) vacant land use location showed no sig-

nificant correlation to any segregated land use.
While no significance was found between correlation

of vacant land use and other land uses when each land use

was evaluated separately, heightened significance is found
when vacant land is analyzed as a function of all land uses

taken together.

In multiple regression analysis residential,

Outlook For Vacant Land

± EEL Study ±

Durham's core area, while still undergoing revitalization programs, seems to be headed for a decline in vacant

land use.

This prediction is based upon several indicators,

1) a bottoming out of land value decline in the central

business district, 2) the core area's increased accessi-

bility to the city's support region due to the completion
of the East-West Freeway and Downtown Loop, and 3) increased

78

79.

use of recycled urban land as prime suburban sites are

utilized and suburban land prices rise.

There is, nevertheless, still a problem in the core
area with high value sites being utilized for low order
uses.

Examples of this are the previously mentioned urban

renewal sites used as street level parking facilities, and
encroaching lower order retail functions.

Durham, like

many cities, is more and more dependent on office rather

than commercial or cultural uses to support its core area.
In the future, however, such office functions will have to

spread from the public to the private sector if efficient
use is to be made of available sites as present government
construction meets public needs.

Increased renovation of buildings, whether privately
financed or publicly subsidized, will be of increasing
importance as technology advancesand building conditions

deteriorate.

Neglect of these fact`ors will increasingly

cause vacation and relocation of core functions whether

residential, industrial or commercial.

than single factors.

Thus one suggestion is that more

research effort be given to multiple regression and auto-

correlation techniques.
It is also evident that in studying vacant land use
in the urban core additional attention needs to be given
to personal perceptions as motivators, and the role of land
speculation and ramif ications of land held in estate or by
absentee landlords.

With such suggestion goes the advice

that data gathering of such variables is meticulous,
-I,-

abundant with dead ends, and time consuming.

Although

computerization of tax data is growing in fashion it is
not universal, and such data, while valuable in regard to
value and location gives no indication of motivations
behind ownership.

Investigation into such elements is needed to expand
upon the role played by vacant land use in the urban core.

Comparative investigation of multiple study areas is even
more important in analysis of general trends of urban core
land utilization.

Researchers exploring relationships among

groups of variables and/or groups of study areas are warned

Implications For Future Research

Through preparation of this thesis several considera-

that the most time consuming portion of the research is the

tions concerning future vacant land use studies have become

gathering and compiling of data into meaningful format

evident.

adequate for analysis.

The conclusion drawn from this study is in itself

an implication for additional investigation.

Analysis of

the factors hypothesized has shown that the location of

vacant land is a result of combinations of forces rather

APPENDIX A
SAMPLE SCATTERGRAM OBTAINED IN ANALYSIS
OF HYPOTHESIS FOUR
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