
ABSTRACT 

HALLOWELL, GEORGE DEWEY.  Understanding Structural Inertia:  Examining Suburban 
Morphology and Patterns of Persistence and Change. (Under the direction of Dr. Perver K. 
Baran).  
 

As shrinking cities in the US have moved away from the fundamental assumption that a city 

needs to grow and city managers begin to close sparsely populated neighborhoods, 

something unexpected is occurring: Remaining residents are resisting the move.  Why does 

this inertia, or resistance to change, continue even during exceptional urban decay?  This 

study claims that a potentially significant, yet little investigated factor in understanding the 

form and growth of cities is structural inertia: defined as the tendency of an urban area to 

resist change due to its existing physical, economic, social, and cultural fabric. 

 

The primary purpose of this study was to understand how existing patterns of buildings, 

plots, blocks, and streets affect structural inertia in first-ring suburban neighborhoods. In 

order to understand structural inertia, measuring change or persistence in the patterns of 

space and the built environment over time were of primary concern.  Scant research has 

been conducted in suburban theory, other than how suburbs begin, and the concept of 

structural inertia is uncharted territory.  This research develops a theoretical basis upon 

which practical design and policy tools can be generated to predict and design for structural 

inertia: particularly in the growth and decay of first-ring suburban neighborhoods. 

 

To show inertia, resistance had to be either directly measured as the accretion of individual 

decisions measured by looking at the manifest physical changes that occur in a 

neighborhood over time, or as the attitudes and behaviors of contemporary residents.  

Research for this study employed a multiple case study longitudinal approach. Urban 

morphology, space syntax, and place attachment indices were utilized in a 96-year time 



span study of four inner-ring neighborhoods in Raleigh and Charlotte, NC.  Three 

morphological and three space syntax independent variables were compared to the 

dependent variable of change—in building inventory and land use change. It was crucial that 

patterns of change in the case study areas in relation to the predictor variables were 

measured, not merely aggregate change.  Only local patterns of change over time could 

confirm whether the measured transformation would have occurred without the predictor 

variables.  It was also accepted that change had to be gauged rather than persistence, it 

was not reliable to measure lack of change without knowing if any force for change had 

occurred.  Analysis required generating digital maps by heads-up digitizing historic paper 

maps, aerial photographs, and overlaying them onto contemporary GIS data. Space syntax 

measures were completed inputting map data into Depthmap analysis software. Both in-

case and cross case examinations were made of the relationships between the predictor 

and outcome variables in four separate time intervals.  Change-resistant attitudes of 

contemporary residents were also directly measured with two well-tested psychometric 

place attachment scales obtained from 137 responses to 700 mailed surveys. 

 

This study found that the independent variables of block size, plot size, building footprint, 

global integration, local integration, and connectivity were reliable, robust, and consistent 

predictors of change, when measured as existing, new, or demolished building inventory 

over time.  Land use was found to be an unreliable measure of change, due to the sparse 

number of plots that transitioned between residential and non-residential uses, and unclear 

legal/zoning restrictions, but was included in order to triangulate other findings. Maps were 

also created for all four case study areas to visually examine patterns of building change 

and their relationships with the predictor variables.  Findings were then translated into 

design implications and possible future tools for measuring change and its relation to the 

physical characteristics of suburbs.  
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CHAPTER 1: 

INTRODUCTION 

 

In the last few years, urban planners in several post-industrial cities, including Detroit, 

Youngstown, and Flint have begun to walk away “from the most fundamental assumption of 

economic development and city planning: The idea that a city needs to grow” (Joffe-Walt, 

2011; Davey, 2011; Streitfeld, 2009).  However, as governments in these cities start to close 

down neighborhoods to save on budget, something unexpected is occurring: the remaining 

occupants are resisting the move.  “I don't feel right moving in any other neighborhood” said 

a Youngstown resident, “I want to be here” (Joffe-Walt, 2011, para. 14).  In an inner-ring 

Detroit neighborhood, a long-time resident asserted: “I’m going to stay right here.  I don’t 

plan to go anywhere but in the ground” (Davey, 2011, p. 1).  Why does this inertia persist, 

even during exceptional urban decay?  Certainly urban literature is replete with research into 

the causes and processes of decline (Bradbury, Downs, & Small, 1982), but scant theory 

exists to explain this resistance to change.  A number of cities in the US have also 

experienced the rapid decline of one inner-ring suburb, while another very similar 

neighborhood nearby remains stable.  In St. Louis, for example, the Soulard neighborhood 

has survived a shrinking economy while remaining relatively unchanged.  Meanwhile, the 

near north side neighborhoods of Carr Square and St. Louis Place have been ravaged by 

waves of outward migration and declining infrastructure—including the historic failure of the 

Pruitt-Igoe housing project (Sandweiss, 2001).  Both neighborhoods began with similar 

socio-economic populations at relatively equal distances from downtown: So why the 

difference?  Why and how has Soulard remained relatively stable?  Several recent studies 

have also looked at the ability of cities to persist and rebound from extraordinary stresses, 
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including economic cataclysm, natural disaster, war, and terrorism (Campanella & Vale, 

2005; Campanella, 2006; Newman, Beatley, & Boyer, 2009; Sarkis, 2009).  Campanella and 

Vale (2005, p. 345) include as one of their axioms of resilience: “the resilience benefits from 

the inertia of prior investment.”  Certainly the vast investment in built form and infrastructure 

that Campanella and Vale describe provides an inertial resistance to change, however, a 

careful examination of recent urban literature suggests that prior investment is merely one 

component of an active and powerful force at work in the resilience and persistence of cities: 

structural inertia. 

 

1.1.  INTENTION OF THE STUDY 
 

This study claims that a potentially significant, yet little investigated factor in understanding 

the form and growth of cities is structural inertia: which I have defined as the tendency of an 

urban area to resist change due to its existing physical, economic, social, and cultural fabric.  

The immense investment in built form and human resources in the existing urban 

environment fundamentally resists change.  In the early 1970s, the geographer Richard 

Morrill (1970, p. 6) argued: “undoubtedly the greatest influence on the future location of 

people and activities is their present location.  Most human locational decisions depend so 

much on previous experience that existing patterns are strongly reinforced.”  Further, the 

stabilizing elements in the physical environment, including buildings, utilities, roads, and 

land ownership, decay slowly.  Social and cultural linkages, such as urban self-image, 

attachment to place, and sense of neighborhood identity, inextricably weave our society 

together.  Economically and psychologically, an individual’s investment in her home, 

business, and associations render her immobile.  For example, although the price of 
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housing in Detroit has fallen below the replacement value of the structure, and jobs and 

socio-cultural amenities have essentially vanished, people still live in the houses (Glaeser & 

Shapiro, 2003; Glaeser & Gyourko, 2005).  While it is clear that the intrinsic dollar value of 

residential and commercial structures is one ingredient in structural inertia, the decimated 

communities of Detroit and Flint also resist the downward spiral of economic decline and 

change with a well-developed pattern of utility and road infrastructure, mature social 

patterns, imageable neighborhoods with clear senses of place, and a rich heritage of cultural 

and ethnic identity.  Transportation patterns (Warner, 1962), property lines, and existing 

homes and factory buildings—even if unsuited for new uses—also seem to exert inertia on 

urban spatial patterns directly proportional to the cost of altering or replacing that 

infrastructure.  The cultural memories and images of a neighborhood—if strong enough—

appear to resist many forms of change or development, even if that neighborhood has 

decayed beyond self-sufficiency.  Tax code decisions, locations for new public housing, 

building codes, and zoning ordinances affect—and are affected by—the structural inertia of 

reproducibility.  Often inexplicably, that tendency to repeat what has been done before 

remains unaltered, even if that pattern is demonstrably ineffective.   

 

A larger question remains however.  If all of these factors exhibit a strong resistance to 

change inherent in the socio-economic and formal structure of our suburbs: How does this 

process work?  How do these factors interact to enhance or modify persistence and 

resilience?  Even though city planners and designers intuit the existence of these inertial 

factors in the growth and change of communities, how can they design for either change or 

persistence without understanding these factors of structural inertia? 
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1.2.  SIGNIFICANCE AND PRIMARY GOAL OF THE RESEARCH 
 

McManus and Ethington (2007, p. 318) assert that although the origins, compositions, and 

periodicities of America’s suburbs have been well researched, little effort has been exerted 

to understand the process of change within suburban neighborhoods over time.  “With very 

few exceptions, the field of suburban studies has ignored the question of what happens to a 

suburban seedbed after it has been planted: after it ceases to occupy the leading edge of a 

metropolis, once it no longer stands as the historically typical suburban form” (McManus & 

Ethington, 2007, p. 319).  Taking up the gauntlet of their challenge, this study aims to shift 

the focus from suburbs at the point of their initial founding on the periphery, to a 

comprehensive longitudinal study of their ongoing metamorphosis and resistance to change, 

long after they have matured and been absorbed into their larger metropolitan regions.   

 

The main purpose of this study is to understand the relationship between patterns of space 

and the built environment, and their affect on structural inertia in suburban neighborhoods.  

Because structural inertia has been defined here as the tendency of an urban area to resist 

change due to its existing physical, economic, social, and cultural fabric, resistance to 

change is of primary concern in this exploration.  It is also clear from the definition that a 

number of potential impinging factors from a wide range of disciplines must be explored in 

order to understand the processes of urban structural inertia.  While it is true, as McManus 

and Ethington (2007) claim, that little research has been done in suburban theory other than 

how they started; the notion of structural inertia as an active and powerful force is essentially 

uncharted territory.  First and foremost then, this study strives to develop a theoretical basis 
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upon which practical design and policy tools can later be generated in the pursuit of a more 

comprehensive understanding of structural inertia. 

 

The overarching practical goal of this study is to produce a viable structural inertia model as 

a primary step in the future development of a new set of tools to understand and predict the 

persistence of economically or physically devastated neighborhoods; as well as the normal 

urban growth patterns that we see around us every day.  Without an understanding of the 

forces of structural inertia at work in a declining city such as Detroit, how can urban 

planners, architects, and policy-makers understand why a city persists even though 90% of 

its housing stock has fallen below the cost of building anew?  Knowledge of structural inertia 

could enable urban designers to better stabilize and strengthen affected neighborhoods, 

rather than potentially working against existing patterns and forces.  Architects and planners 

would be able to successfully revitalize older suburbs in preference to unsustainably leap-

frogging to new greenfield developments.  Designing in concert with the forces of structural 

inertia, however, requires an understanding of the variables and processes that drive and 

sustain this apparently active and powerful resistance to change.  Finally, this research is 

directed toward a relatively unexplored segment of older North American cities, first-ring 

suburbs.  Puentes and Warren (2006, p. 1) contend that a vital change in urban policy has 

been a recent focus on inner-ring neighborhoods. “Home to nearly 20 percent of the US 

population, first suburbs are, and have always been important.” 

 
1.3.  ORGANIZATION OF THE DISSERTATION 
 

The tasks suggested by this research are: (1) reviewing recent literature on suburban and 

urban space, form, and change to identify processes and factors that indicate inertial forces 
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at work.  Identifying and diagramming urban characteristics that relate both cited examples 

of inertial factors as well as potential moderating variables (Chapter 2, Section 2.1); (2) 

Reviewing an earlier model of structural inertia created by organizational ecologists, in order 

to discover any precedents in their notions of reproducibility and inertia for use in a urban 

model (Chapter 2, Section 2.2); (3) Focusing on the mechanisms in the new urban structural 

inertia model, review methodological approaches and research techniques that have 

provided insight in previous studies (Chapter 2, Section 2.3); (4) Developing a conceptual 

framework and new model for understanding structural inertia (Chapter 3, Sections 3.1 – 

3.2); (5) Generating targeted research questions to investigate specific variables and 

mechanisms of the model of structural inertia (Chapter 3, Sections 3.3 – 3.4); (6) Defining 

and justifying the selection of a multiple case study approach research strategy to answer 

the proposed research questions (Chapter 4, Section 4.1); (6) Determining case study 

neighborhoods, and defining selected data collection methods, analysis procedures, and 

quality standards (Chapter 4, Sections 4.2 – 4.5); (7) Investigating and describing brief 

histories of each neighborhood, and current socio-economic and formal characteristics in 

order to illustrate both similarities and differences between the selected study communities 

(Chapter 5, Sections 5.1 – 5.3);  Chronicling the within case findings for each study 

neighborhood, including morphological, syntactic and place attachment perceptions of the 

residents (Chapter 5, Sections 5.4 – 5.6); (8) Describing and comparing the cross-case 

morphological, syntactic and survey findings between the four case study communities 

(Chapter 6, Sections 6.1 – 6.3); (9) Reviewing and interpreting the cross-case findings of 

age and size as moderating variables in the structural inertia model (Chapter 6; Sections 6.4 

– 6.6); and finally, (10) reviewing, interpreting, and concluding the research, (11) 

Implications for the design community and future research (Chapter 7).  
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CHAPTER 2:  

LITERATURE REVIEW 

 

Literature in the field of urban form and change is as diverse in geographic scope as it is 

multi-disciplinary in perspective.  Understanding the seeds of a new theory of structural 

inertia requires a broad-brush approach within a literature review.  With an attempt to be as 

inclusive as possible, this study has reviewed literature from the fields of architecture, urban 

planning, economics, urban geography, civil engineering, urban policy, psychology, 

sociology, and psychiatry.  This chapter will review and analyze pertinent literature focused 

on six topics: (1) urban factors that appear to correlate with structural inertia; (2) previous 

theories of structural inertia in related fields; (3) Conzenian morphology; (4) space syntax; 

(5) empirical research literature that has employed a synthesis of Conzenian morphology 

and space syntax; and (6) research in environmental psychology that has operationalized 

and refined measurement scales of place identity and place attachment.  The first part of 

this chapter will examine categories of urban factors that have appeared in previous 

research in relation to resistance to change in suburban and urban neighborhoods.  The four 

categories of factors that will be examined are political/governmental, built-form and 

infrastructure, economic, and cultural/social factors.  Each category will be reviewed toward 

developing a reasonably comprehensive list of contributing factors, as well as areas where 

the research literature has been silent—that is to say, gaps in the literature.  Once 

composited, the categories of identified inertial factors will be woven into a relational matrix 

(Figure 2.1) as the first step in the construction of a model of structural inertia.  This chapter 

will then review a previous example of a structural inertia model that emerged from the field 

of organizational ecology as a potential frame for developing an urban model of structural 
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inertia.  Finally, this chapter will investigate the theories and research methodologies of 

Conzenian morphology, space syntax, and psychological measures of spatial identity, while 

delving into studies that have employed these approaches separately or in combination 

toward a research approach and understanding of urban and suburban morphogenesis. 

 

2.1. FACTORS RELATED TO STRUCTURAL INERTIA 
 

The following four factor categories related to urban and suburban structural inertia are 

derived from research literature emanating from a wide range of fields.  The literature 

implicating these factors also relates to issues over an extensive spectrum of geographic 

scales, from a single building to an entire metropolitan region.  

2.1.1.  Political, Governmental, and Legal 

One of the least observable, yet most powerful factors of inertia in the structure of any North 

American city is the fee-simple ownership of private property.  Campanella (2006, p. 142) 

notes that this system of transferring and owning property has created a means of 

organizing space that is virtually indestructible.  Campanella asserts: “even if a city is turned 

into nuclear ash, property lines can be recreated if the legal documents still exist.”  Kevin 

Lynch (1972, pp. 3-4; Campanella, 2005, p. 346) pointed out that following the great fire of 

London in 1666 there were no complete maps nor precise title deeds, no long term credit or 

insurance, and properties were held under a “complicated system of free-holds, leases, and 

subleases.”  Yet, despite the unclear nature of property ownership, the existing complex and 

entrenched property rights had the power to stymie bold and determined new plans for the 

city.  Moudon (1986, p. XVIII) emphasized that one of the critical findings from her study of 

Alamo Square in San Francisco was the importance of the way that land was first 
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subdivided.  “The original gridiron which drew the line between public and private territories 

not only dominated patterns of change, but also remains as an indelible footprint of city 

form.”  In fact, Moudon (1986, p. 134) contends: “the single most powerful determinant of 

urban architecture is the ownership structure of the land.”  Clearly urban designers, 

planners, and historians have recognized the critical importance and permanence of the 

initial layout and tenure of land ownership and rights-of-way within suburban neighborhoods; 

however, sparse theory exists to explain the relationship between morphogenesis and the 

initial division of land and its ownership.    

    

Five years after the destructive fury of hurricane Katrina, areas of New Orleans, such as the 

Lower Ninth Ward, remain decimated and barren in places; yet the otherwise hidden power 

of plot lines, street rights-of-way, and infrastructure are still obvious.  Figure 2.1 shows clear 

Figure 2.1: The Manifestation of Property Lines in New Orleans After Katrina 

Source: All Photographs by the author 
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spatial demarcations of property lines made manifest by the mere maintenance of 

vegetation and fragments of built infrastructure such as sidewalks and utility lines.  Breunlin 

and Regis (2006, p. 745) note that since Katrina, many residents have used the power of 

property ownership to contest forced displacement. Raynard Casimier Sr., a New Orleans 

pastor and property owner, is quoted in the local paper as saying, “Somebody wants our 

dirt. Disaster is big money. I want to see my people come back for their dirt” (Breunlin & 

Regis, 2006, p. 745).  The ownership of land has at times formed the legal basis for 

citizenship rights, and still serves to anchor a cultural citizenship in the US.  Although the 

contributions to structural inertia by sense of place and social infrastructure shall be further 

investigated in section 2.1.4, there is clearly a broad range of inertial factors involved with 

property ownership and other equally potent associations with the land.  In fact, proprietary 

rights are assumed without hesitation even in situations where legal property ownership is 

uncertain, and a specific social or ethnic group inhabits a local community playground or 

other territory (Fried, 2000, p.193).  Indeed, many societies maintain a strong identity 

between place and people.  “This social image is the primeval core of territorial identity…a 

latent assumption that people belong to the land” (Fried, 2000, p.194). 

 

Prior to the legitimization of individual property ownership, the Laws of the Indies embedded 

a development pattern for New Orleans and other planned North American cities. Original 

city plans have created powerful inertial forces in the growth and expansion of those cities.  

Anderson (1993, p.110) describes a founding plan as: “a system of artifacts that provides 

conditions of support and constraint over time.”  In the case of Savannah, Anderson 

contends that the original 1733 Oglethorpe plan for the city has successfully constrained 

large-scale development over time due to its unusually small block.  Anderson adds that this 
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condition of diminutive city blocks has also influenced other inertial factors in the 

morphogenesis of Savannah, including: “a continuously built street edge, which in turn, 

provides the opportunity for an active exchange between public and private space.”  

Anderson clearly indicates a relationship between the original pattern of small blocks and a 

resulting mosaic of socio-cultural activity and street edge condition, but why does the 

historic initial morphology result in these later patterns of activity—what mechanism takes 

place that results in the current configure of socio-cultural and physical conditions? 

 

Stahura (1979, pp. 938-940) succinctly describes another political/legal process that 

increases the structural inertia of established suburbs.  He notes that existing and well-

established neighborhoods “play an active role in selecting in-migrants with socio-economic 

characteristics consistent with those of the resident population.  Control over the zoning 

laws is probably the most efficacious—new housing is typically required to closely resemble 

existing housing.”  Moudon (1986, p. xix) also indicates that although zoning is often cited as 

the culprit in the separation of land uses in North American cities, “the phenomena actually 

has roots in the latter part of the nineteenth century, and perhaps earlier, when entire 

neighborhoods sought to re-district land uses via covenants.”  Certainly Houston is a prime 

example of alternate forces of inertia at work, since it has no zoning code.  Part of the 

reason that Houston resembles most other large North American cities is that developers 

employ widespread private covenants and deed restrictions, which serve a comparable role 

as zoning (Coy, 2007).  Stahura also points out that even the vigorously enforced 

maintenance in well-established suburban neighborhoods can be part of the informal and 

formal inertial processes aimed at reproducing the status quo in both physical form and 

perceived image (Stahura, 1979, p. 938; Moudon, 1986, p. 141). 
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2.1.2.  Physical: Infrastructure and the Built Environment 

In many ways, the forces of structural inertia correlated with the built environment are the 

most visible and comprehensible.  Scheer and Ferdelman (2001, p. 25) argue that “early 

streets and subdivisions form a kind of destiny of a place—they limit the extent to which 

normal social and economic changes can really affect a place.”  Arnis Siksna’s (1997, p. 

29), in his study of the effects of block size and shape on the morphology of cities, 

demonstrated that certain sizes and dimensions of the most basic element of urban form—

the city block—were better suited to the stability and persistence of urban form.  In 

examining the effect of block sizes in 12 different cities in the US and Australia, Siksna 

determined that where initial block sizes were small or medium, the street and block patterns 

remained intact over time–-they were relatively inert.  This apparent persistence effect of 

diminutive block size provides an intriguing clue toward the development of a larger model 

of structural inertia.  Portland, Savannah, and Seattle, with relatively small blocks, were 

found to have undergone few changes and were the most stable type of division—

particularly small square blocks.  In the cities with larger block sizes, such as Adelaide, the 

author found that the street and block patterns had been considerably modified.  The study 

suggested that large blocks were more easily reconfigured by the insertion of new streets, 

alleys, and arcades.   Further, the researcher contended that smaller blocks were more 

persistent than larger blocks “because they produce a finer-mesh circulation and finer-

grained block and urban fabrics” (Siksna, 1997, pp. 22-25; Scheer & Ferdelman, 2001, p. 

15).  Smaller blocks also allow greater numbers of intersections with more directional choice 

promoting easier circulation.  The case could be made that smaller block patterns with finer 

mesh circulation exhibit more stability over time, and therefore manifest more structural 

inertia than larger blocks.  Anne Moudon’s seminal work on the Alamo Square neighborhood 
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of San Francisco (1986, p. Xviii) presents a number of clues to the structural inertia of built 

form at several different scales at different points in time.  At the scale of the urban block, 

Moudon notes that the permanence of the gridiron division of streets and blocks in the early 

residential sections of San Francisco is one of the most apparent features of the 

neighborhood: “surviving essentially intact throughout the development of the city” (Moudon, 

1986, p. 134).  It must be noted however, that other research focused on the persistence of 

block shapes and sizes have found differing results.  In a study of block form change in 

Detroit between 1900 and 2000, Ryan (2008, p. 165) found—contrary to Siksna—that most 

of the block reconfiguration identified by his study, involved combining smaller blocks into 

larger forms, rather than subdividing larger blocks.  “All of the changes observed combined 

city blocks, thereby reducing overall block frontages.  No block subdivision, which would 

have added new streets and block frontages, was observed.”  However, the Ryan study only 

looked at Detroit, and the study indicated that most of the changes that did occur were 

observed within the period from 1950 to 1970: a period of considerable local and national 

governmental policy change.  Ryan also contends that before and after this 20-year period, 

block reconfiguration was almost non-existent.  Rather than simply a question of whether 

large or small blocks are more likely to correlate with reconfiguration in the blocks 

themselves, this study is primarily focused on how block shapes and sizes relate to 

persistence of land use, building longevity, and lot configuration within the blocks: Are large 

or small blocks more likely to be associated with reconfiguration within the block?  Lynch 

(1981, p. 405) contends that cities have “in general become more and more coarse-grained 

in regard to land use and building type.”  It would appear his contention concerned 

increased homogeneity in land use and building type rather than persistence of block size or 

shape.  Jane Jacobs also theorized that one method to generate “exuberant diversity” in 
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urban form would be to make blocks smaller: “Most blocks must be short; that is, streets and 

opportunities to turn corners must be frequent” (Jacobs, 1992, p. 150).  Clearly Jacobs’ 

recommendation is focused on the economic and cultural success of a neighborhood, but 

what is the implication for block size vis-à-vis resistance to change, and how might this 

relationship differ in suburbs?  Although studies have looked at various rates of change over 

time to street and block configurations due to block size, considerably less research has 

examined the relationship between the initial street/block patterns and the relative 

persistence of land use, building longevity, and property ownership within urban blocks. 

 

Within the block, Moudon (p. 134) observed that small lots as territories of ownership affect 

building form and change, and are significant mechanisms regulating urban form.  The 

subdivision of lots is “another structural element that has proved hard to remove:” again 

suggesting a high level of structural inertia in both small blocks and small lots within the 

block.  In Siksna’s (1997, p. 30; Moudon, 1986) study, he finds agreement with Moudon’s 

findings: that “small lots produce more predictable building forms and fine-grain block 

fabrics.”  Both studies also agreed that inserting alleys and subdividing block interiors more 

easily, and more commonly, modified large, deep blocks.  Additional inertial force 

mechanisms highlighted by the Alamo Square study included; small lot size affecting the 

footprint of the buildings and their position relative to the street, and the fact that the original 

houses were built and sold in small parcels so that the next generation of houses had to be 

“consistent with the original increment of space” (Moudon, 1986, p. 141).  The study also 

indicated that lot size affects rebuilding—and thus rate of change—within the urban fabric.  

More time, difficulty, and costs are involved in assembling smaller lots for larger or different 

land uses.  “As a result, the smaller the typical lot in any given area, the greater the difficulty 
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of changing the environment.”  In other words: as lots decline in size, structural inertia 

increases, ceteris paribus.   

 

In a study of the morphogenesis of a first-ring residential neighborhood in Cincinnati, Scheer 

and Ferdelman (2001, p. 20) identified four important factors that correlate with the survival 

of historic buildings in the neighborhood: (1) street width and continuity; (2) lot configuration 

within the block; (3) building size; and (4) land use.  They also found that several or all of 

these factors could be interrelated in their effect on city morphology.  The widest streets 

appeared to be the ideal location for larger commercial and industrial buildings, and were 

more vulnerable to obsolescence, disuse, abandonment, and finally destruction.  In the case 

of the largest through-streets in the neighborhood, 90 percent of the original 1891 buildings 

had been destroyed by 1991.  The largest through street, Central Parkway, provided an 

interesting interaction of inertial forces (Scheer & Ferdelman, 2001, p. 20).  The right-of-way 

for the parkway was originally a canal, and the central focus for employment in the area.  As 

the waterway fell into disuse because of the advent of the railroad, the indelible right-of-way 

of the canal provided a much-needed corridor for through traffic, when filled-in and paved-

over.  The width and size of the resulting connector boulevard then shaped the land use and 

building sizes along its length.  As the proximity to transportation for commerce increased 

the value of the lots and blocks along the boulevard, more valuable land uses requiring 

larger-sized lots such as; multi-story commercial buildings, warehouses, breweries, and 

factories were developed.  In a common inner-city pattern, white-collar residents then fled 

the changing land use to the new suburbs.  As technological and economic advances made 

the factories, warehouses, and breweries obsolete in the course of time, many were 

abandoned and demolished.  The narrower and discontinuous north-south streets in Scheer 
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and Ferdelman’s study did not go through this same cycle of obsolescence and demolition.  

Structures on these streets were five times more likely to survive (p. 23).  Of the buildings in 

the study area, the most likely to change—demonstrating the least structural inertia—were 

the very smallest buildings at less than 700 S.F., and the second most likely to change were 

the larger buildings.  Standard single or double row houses with commercial use on the first 

floor were the most structurally inert.  Scheer and Ferdelman (2001, p. 25) note that the 

larger non-residential buildings were less flexible than the standard row house, and were 

more expensive to renovate: for this reason, they were more susceptible to the forces of 

change, and many did not survive.  Ryan (2011) has also established an intriguing and 

significant difference in persistence within historic patterns of both plot and building form in 

Philadelphia and Detroit.  His research indicates that even the construction materials 

predominately used in neighborhood homes seems to significantly affect the structural 

inertia in the community.  The lightweight materials typically employed in older Detroit and 

New Orleans homes were relatively ephemeral—deteriorating or burning with comparative 

ease.  However, in cities that were more typically brick or stone rowhouses, like Philadelphia 

or Baltimore, older neighborhoods displayed remarkable persistence—even in abandoned 

rowhouse blocks. 

 

In a discussion of the how the original comparative advantage of urban areas continue to 

shape cities, Song (2009) has noted the tendency of the petrochemical industry in Houston 

to continue to persist in its current spatial pattern partially as a response to the extreme 

value of its associated infrastructure.  Certainly, pipelines, seaports, railroads, and highways 

have demonstrated structural inertia in the case of Houston’s petrochemical infrastructure to 

resist migration or spatial change.  The interaction of structural inertia in various 
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infrastructure subsystems is also significant.  Herman and Ausubel (1988, p. 9) note that 

coal-use, railroads, and the telegraph all grew simultaneously, as did highways, autos, 

telephones, and the use of petroleum.  The authors also contend that there is a complex 

and variable mix of competition and dependency between infrastructure systems—in fact, 

transportation and communication systems may even advance and decline in tandem.  It is 

important to remember as we proceed, that the structural inertia of road and utility rights-of-

way also affect the persistence of the utilities and technology using these same corridors.  

Melosi (2000, p.425) proffers the idea that this dependence on permanent paths or routes 

has constrained the choices of current infrastructure designers.  Current engineers and 

planners must maintain or expand systems that were designed generations in the past for 

different circumstances, “or face extraordinary costs.”  Policy decisions on spending for new 

infrastructure are also influenced by the location and pattern of existing infrastructure.  

There is a significant push to repair and widen highways rather than build anew—partially 

because of cost implications—but also because the developed spatial patterns reinforce the 

existing structure.  In a reference to the persistence of urban street patterns, Bosselmann 

(2008, p. 242) maintains: “Streets have permanence because they give access to 

properties.  But for the same reason they are places of conflicts between various users.  

Once defined in space, property owners will strongly resist any change to a street’s routing.  

Streets are frequently made wider to accommodate more traffic and parking but are almost 

never made smaller.”  Even prior to the actual construction of streets, Southworth & Ben-

Joseph, (1997, p. 3) contend that the metropolitan street standards in place at the design 

stage of a neighborhood also have a profound and permanent effect: “Street standards may 

appear benign but they are powerful in the way they shape the environments we live in.” 

Given the apparent permanence afforded by roads, highways, street rights-of-way, and 
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utilities indicated in these studies, it is startling to observe that the original planning and 

layouts of today’s new suburban communities are very often relegated to private developers 

and contractors with little oversight by city planning departments.  However, even if policy 

makers and city designers were willing and able to control more of the initial suburban street 

layouts, utility rights-of-way, street standards, and patterns of property ownership: future 

growth, endurance and success of these neighborhoods would be no more predictable than 

those privately developed without a more comprehensive understanding and workable 

model of the underlying forces of structural inertia. 

 

Discussing the longevity of urban infrastructure in the US, Maryland and Weinberg (1988; 

Herman & Ausubel, 1988, p.19) note that a surprising number of systems last longer than 

expected, or designed for.  Certainly this is true of dams, power plants, and bridges.  The 

authors also discuss the permanence of rights-of-way and the essentially eternal nature of 

sites.  “Even if roads and plants decay, their routes and the sites on which they are located 

appear to have immortality.  It is easier to widen roads or add to sites than to obtain territory 

for new infrastructure.  The man-made backbone of our society is probably well established 

and unlikely to change.”   Maryland and Weinberg (1988, p. 328) also clarify a difference in 

inertial forces between current technology and routes or sites.  Obsolescence of technology 

or design may not arrive in the inability of the transmission line or bridge to perform its 

designed function anymore, but in the changing requirements of the city.  For example, even 

if a bridge was designed for permanence in structure and maintainability, it may prove 

inadequate if the changing morphology of the city makes the bridge a bottleneck to growing 

traffic (p. 329).  Melosi (2000, p.425) also notes that sometimes “systems were designed to 

be permanent, to resist change, in order to justify their worth to the contemporary 
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community:” perhaps indicating that even the perception of efficiently spent public funds 

may increase structural inertia. 

2.1.3. Economic 

In a study undertaken to derive a model of the evolution and persistence of “status” in 714 

North American suburbs, Stahura (1979, p.938) noted that among the factors that 

accounted for the inertia of suburbs was: “the fact that housing is a durable commodity 

initially designed for occupancy by a particular income group with certain family size 

characteristics.”  He also indicated that changes to housing typologies are expensive and 

occur only if other non-resident groups have high demand, or if there is a considerable drop 

in the demand from the existing neighborhood residents.  Stahura added that this mismatch 

condition has occurred in the core of older central cities where first-ring middle-class 

neighborhoods found themselves in the path of rapidly expanding populations of inner city or 

blue-collar residents with very different housing needs, such as: larger families, single or 

transient residents, and required proximity to public transportation.  At the same time that 

the central city was expanding, the original white-collar residents of the neighborhoods were 

turning their attention to outer suburbs or peri-urban areas where transportation changes 

and government-backed financial arrangements made these new areas more attractive 

(Stahura, 1979, pp. 938-939).  More than a decade earlier, Farley (1964. P. 40) had 

recognized: “as individual entities, suburbs demonstrate a stability of characteristics 

relatively little affected by population growth. This suggests that the characteristics of a 

suburb may be fixed relatively early in that suburb's history and subsequent growth 

reinforces existing socioeconomic residential patterns.”  But what is the process that 

reinforces this early morphology and resists changes in population growth and character? 
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Simple yet powerful economic models of urban spatial structure have been developed that 

successfully explain the principal regularities observed in the urban landscape: including the 

Alonso-Mills-Muth urban model (Glaeser & Gyourko, 2001, p. 4; Glaeser & Gyourko, 2005; 

Mieszkowski & Mills, 1993).  Indeed, economic models of agglomeration provide robust 

explanations of how cities form and why people stay in those cities, even after the loss of 

their original comparative advantage.  Agglomeration theorists have long argued that if a 

critical mass of firms assembles in one place, “then workers will stay there because they are 

either able to earn higher ways, or buy cheaper manufactured goods, or face less 

unemployment risk (2001, p. 3; Krugman, 1991).  However, economist Edward Glaeser 

(Glaeser & Gyourko, 2001, p. 33) contends that until quite recently, studies of housing 

durability and urban growth in the economics literature had “not considered the physical 

nature of cities as an important factor in explaining urban dynamics.”  Further, he asserts 

that although the durability of housing in growing cities may not be a crucial element, it is 

absolutely essential to understanding the nature of urban decline.  Indeed, common 

agglomeration models do not explain the persistence of cities like Detroit, St. Louis, and 

Cleveland that have both low wages and high unemployment.  Glaeser and Gyourko (2001) 

offer a more prosaic reason than agglomeration models: “these places have houses, and 

houses are very durable.”  In discussing the inertia of housing patterns in decaying cities 

such as Detroit, Glaeser (Glaeser & Gyourko, 2001; Glaeser, & Shapiro, 2003) notes that 

although the price of housing has fallen well below the replacement value of the physical 

structure, and jobs and social/cultural amenities have essentially vanished, people still live in 

the houses.  He surmised that the physical structure of the residents’ homes retained a 

certain life-span value simply as infrastructure. When cities decline, housing prices fall and 

people continue to live in the houses.  To a first approximation, there is a one-to-one 
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correspondence between the number of homes in a city and the number of people in that 

city.  It takes decades, if not centuries, for the housing in cities to disappear, and while the 

houses remain, the cities remain, attracting residents with homes that cost a fraction of new 

construction costs” (Glaeser & Gyourko, 2005, p. 3; Glaeser, 2008).  While the notion of 

housing-as-infrastructure is a nascent development in the field of economics, it is almost 

non-existent in the study of persistence and change in urban design and planning studies.  

How does this seemingly powerful factor in suburban morphogenesis fit into a larger model 

of change?  What are the ramifications of housing persistence on agglomeration modeling? 

 

Stahura’s study (1979, p. 940) also indicated that employment specialization of a 

neighborhood was inversely related to population growth.  The researcher surmised that as 

an area “becomes more specialized as an employment center and an inertia in land use 

emerges, the potential for population growth is diminished.”  Further, as more land was 

dedicated to employing activities for the job specialty, less land would be available for new 

housing developments.  Both Sathura and earlier researchers in the late 1950s and 1960s 

found that the role a suburb played in the metropolitan division of labor at the time it was 

developed determined, to a large extent, the characteristics of the initial population.  

Additionally, the persistence of a suburb’s functional position assured that outward-migrating 

residents were replaced with inward-migrating residents of similar composition, and the 

formal characteristics of the neighborhood remained essentially the same (Stahura, 1979, 

pp. 946)—an example of reproducibility increasing inertia.  The researchers also concluded 

that the suburban population composition, land use, and roles tended to persist once the 

neighborhood had attained a stable employment or residential character compared to the 

neighborhoods around it: that is to say, structural inertia increases with the age of a 
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neighborhood.  Many of the socio-economic studies and models produced during the 1950s 

through the 1980s that focused on aggregate differentials of suburbs and cities, reinforced 

notions that individuals with higher social and economic status deserted inner cities for 

suburbs—and certainly in the aggregate, this Burgess (1925, pp. 47-62) model of city 

growth had empirical support.  However, researchers that began to look at change in 

individual neighborhoods uncovered a substantially different pattern of change and 

persistence in suburban areas.  As early as the 1960s, researchers began to discover that 

when individual suburban growth and change patterns were examined, particular suburbs 

retained their unique socio-economic characteristics for long periods of time, even during 

periods of rapid population growth.  “Yet as individual entities, suburbs demonstrate a 

stability of characteristics relatively little affected by population growth.  This suggests that 

the characteristics of a suburb may be fixed relatively early in that suburb's history and 

subsequent growth reinforces existing socioeconomic residential patterns” (Farley, 1964, p. 

40).  Later studies continued to reinforce, detail, and expanded this persistence model 

(Collver & Semyonov, 1979; Stahura, 1979), yet the central trend of research into suburban 

change has continued to follow the aggregate patterns of change rather than the 

persistence of the individual suburb.  This lack of attention to the individual neighborhood 

characteristics of change and persistence—especially longitudinally—would seem to 

indicate a need for further research. 

2.1.4.  Social/Cultural Factors: Inertia of Real and Perceived Social Fabric 

In the remarkably thorough and insightful book Root Shock, psychiatrist and researcher, Dr. 

Mindy Fullilove (2004), presented the results of her eight-year study of loss and grief in 

people displaced from their homes and neighborhoods by over twenty-four years of US 

Federal Urban Renewal.  She described a moment of critical clarity in one of her many 
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interviews of displacement survivors: “I realized the loss he was describing was, in a crucial 

way, the collective loss.  It was the loss of a massive web of connections—a way of being—

that had been destroyed by urban renewal; it was as if thousands of people, who seemed to 

be with me in sunlight, were at some deeper level of their being wandering lost in a dense 

fog, unable to find one another for the rest of their lives.  It was a chorus of voices that rose 

in my head, with the cry, ‘We have lost one another’” (Fullilove, 2004, p. 4).  What Fullilove 

describes as a “massive web of connections,” this “way of being,” is a succinct introduction 

to the next category of inertial factors: the psychological, social and cultural fabric of society. 

 

In a study of people displaced from the West End of Boston, Marc Fried (1963; 2000, p.194) 

argued that the people-place relationships he found were profound attachments people had 

developed to the communities that they lived in—communities where they shared familial, 

communal, and ethnic or cultural bonds with their neighbors.  These were intimate links 

between people and places that “may extend beyond the home and the street into a wider 

area where a sense of belonging is established.”  Fried also noted that this attachment to 

place is often most profound when human relationships encompass in-group affiliations, and 

when identity is based on cultural, class, ethnic, or racial parameters (Fried, 2000p. 195).  

This complex socio-spatial framework with the added distinction of class or ethnic overtones 

is fundamental to “welding an array of physical streets into a loose sense of community.”  

When the West End residents in the neighborhood were displaced by urban renewal, Fried 

came to the startling realization that the grief and loss of a community—or even of a single 

building that symbolized the neighborhood—could manifest grief and mourning similar to the 

death of an individual.  In answering a number of questions concerning the “feelings of 

sadness and depression which people expressed after moving, many replies were 
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unambiguous: ‘I felt as though I had lost everything’” (Fried 1963, p.151). Spatial identity 

designates the geographic or physical dimension within which “houses, streets, even whole 

communities can bound, intensify, and provide a spatial locus for identification and 

community attachment linked to social group identity” (Fried, 2000, p.197).  Fried (1963, 

p.156; 2000; Fullilove, 1996, p. 1520) postulated: “We might say that a sense of spatial 

identity is fundamental to human functioning.  It is based on spatial memory, spatial 

imagery, the spatial framework of current activity, and the implicit special components of 

ideals and aspirations.”  Fried (1963, p. 168) concluded that identification with community 

and dislocation-loss emerged from a dual sense of identity: spatial and group identities.  

Spatial identity is based on important spatial experiences and memories concerning 

environmental arrangements and contacts in relation to “a person’s conception of her own 

body in space” (p. 156).  Of equal importance is the individual’s dependence on a sense of 

group identity based on stable, social networks and the external availability and overt 

contact with familiar groups of people.  At the extreme end of place attachment, 

psychological and social bonds can even become dysfunctional, when the desire to cleave 

to the fragments of a home that has been physically or socio-culturally destroyed—even 

against all possibility of living there again (Fullilove, 1996).  Resistance to change in a place 

that is so extreme that it has become indelibly attached to the psyche is certainly a force of 

structural inertia.  Although the power of identity and attachment appear undeniable through 

decades of environmental research: how these constructs fit within the processes of 

neighborhood change and persistence are less clear—and certainly worth further study. 

 

From these and other studies of dislocation in the middle 1960s and 1970s, several 

psychological constructs emerged from notions of self-attachment, group-identity and self-
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identity, including: spatial identity, place identity, place attachment, and life course (Fried, 

2000, p.197; Giuliani, 2003; Proshansky, et al., 1983; Relph, 1976; Robert, et al., 2010).  A 

more comprehensive review of place identity and place attachment is presented in section 

2.3.4 toward a methodology for measuring the relationship between these socio-cultural and 

psychological constructs and structural inertia in suburban neighborhoods.  

2.1.5.  Summary: Factors Identified With Urban Structural Inertia 

The diagram in Figure 2.2 summarizes the factors deriving from the literature review in 

Section 2.1.1 that appear related to structural inertia.  A matrix is also developed in Chapter 

3 that indicates the direction of relationships (either positive or inverse) to levels of structural 

inertia, as well as the variations in neighborhoods that appear related to age, size, and 

homogeneity.  The diagram in Figure 2.2 is complex both in terms of the content of each 

category–vertically, as well as in the horizontal interaction of individual factors.  For 

example, buildings are indelibly connected to both property ownership structure and 

financing.  Although Figure 2.2 is neither complete nor without exception, but it does provide 

a robust and fairly comprehensive starting place.  From the standpoint of urban design and 

architecture, the factors that relate to the physical environment, such as buildings, and 

transportation seem most intelligible and logical as a place to begin an investigation.  These 

factors are also fundamental to the overall goal of understanding the relationship between 

patterns of space and the built environment, and their affect on structural inertia in suburban 

neighborhoods. Toward modeling these factors and processes of urban resistance to 

change: a previous model of structural inertia from the field of organizational ecology will be 

examined in the following section for its relevance and precedence.  
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2.2. PRECEDENTS FOR STRUCTURAL INERTIA: MODELS AND THEORIES 

 

2.2.1.  An Organizational Ecology Model of Structural Inertia 

In the early 1980s, Michael Hannan and John Freeman (1984) introduced the notion of 

structural inertia to the field of organizational ecology to help explain the forces of change 

and persistence in the dynamics of large corporations.  Hannan and Freeman argued that 

prior to that time, theories of change in large organizations had been modeled on a 

Figure 2.2: Diagram of Factors Affecting Urban Structural Inertia 
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Lamarkian understanding of biotic evolution, with a core belief that organisms and large 

organizations altered their structure and processes with the goal of accommodating the 

forces of change placed upon them.  However, Hannan and Freeman contradicted this view, 

instead asserting that all modern Darwinian theories of biological evolution assumed that the 

creation of new strategies and structures in the animal world are random with respect to 

adaptive value.  “Innovations are not produced because they are useful; they are just 

produced.  If an innovation turns out to enhance life chances, it will be retained and spread 

through the population with high probability; in this sense, evolution is blind” (Hannan & 

Freeman, 1984, p. 150).  It was their basic contention that the key to understanding 

organizational evolution was not to look at the adaptability of individual corporations, but 

instead to look at the population level of organizations.  They sought to explain most of the 

observed changes in organizational features, not as planned or unplanned adaptations to 

existing organizations, but as selection and replacement at the population level (p. 150).  

They then surmised that selection in populations of organizations favors corporate forms 

with high reliability of performance and high levels of accountability.  Further, that reliability 

and accountability require that organizational structures be highly reproducible: In other 

words, organizations are selected at the population level based on their ability to maintain 

the same image, product, service, use of input materials, performance, and so forth; both 

over time and across the entire structure of the corporation.  In order to achieve a high level 

of reproducibility, organizations maintain singularly standardized routines and constant 

processes of institutionalization.  The critical realization of Hannan and Freeman was that 

the much-valued goal of reproducibility is a double-edged sword (see Figure 2.3).  “The 

other edge of the sword is structural inertia.  The very factors that make a system 

reproducible make it resistant to change” (Hannan & Freeman, 1984, p. 154).  Just as with 
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urban neighborhoods, Hannan and Freeman realized that inertial pressures on existing 

organizations are high, but that structural inertia is a consequence of a selection process 

rather than a chosen and desirable precondition for selection.  The authors also proposed 

that inertial forces vary with the age, size, and complexity of an organization. 

 

Hannan and Freeman argued that the relationship between the factors of structural inertia 

could not be considered statically.  In the development of a suburban model of structural 

inertia, it is assumed a priori that urban processes should be considered dynamically.  To  

 

 

claim that urban morphology is subject to strong inertial forces is not the same as claiming 

that urban fabric does not change.  Rather, it means that suburban neighborhoods respond 

relatively slowly to the occurrence of threats and opportunities in the environment.  

Therefore structural inertia must be defined in both relative and dynamic terms (Hannan & 

Freeman, 1984, p. 151).  It is also helpful to remember James Vance’s (1990, p.6) 

observation that the study of urban processes poses “a real problem: how can a continuous 

Figure 2.3:  An Organizational Ecology Model of Structural Inertia 
Source:  Adapted from:  Hannan & Freeman, 1984; Kelly & Amburgey, 1991 
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force be captured for observation and analysis?  We may start with rather scant, or gross, 

phenomena, leading to a statement of basic process relationships, and hope as more 

information is made available to refine that statement.” 

 

With an understanding of how the Hannan and Freeman model applies to the persistence of 

large organizations of people: what processes or components might be applicable to an 

urban model of structural inertia?  If the evolutionary process of an urban community is 

selection and replacement at the population level, than core change of a neighborhood 

would likely involve the development of new neighborhoods and the replacement of old 

ones.  From the Hannan and Freeman model, we know that selection and replacement at 

the population level of suburban communities would favor neighborhoods with high 

reproducibility: in other words, the continual reproduction of built-form and socio-economic 

character.  If someone choses to live in a neighborhood because of its socio-economic 

characteristics, it seems very probable that they would have a strong desire to retain the 

basic nature of the neighborhood in order to protect and enhance their investment.  That 

means that residents would want to see the same proportion of land uses, similar look and 

feel to the buildings, and homologous socio-economic demographics of new arrivals (Farley, 

1964, p. 40; Moudon, 1986, p. xix; Stahura, 1979, pp. 938-940).  However, we also know 

from the organizational ecology model that reproducibility of the structure of the 

neighborhood would have the side effect of increasing structural inertia.  Finally, in the same 

manner that persistence in large organizations is moderated by size, age, and complexity of 

the organization, it is also suggested that size and age of a neighborhood moderate levels of 

reproducibility and inertia of the structure.  Rather than moderation due to complexity in the 

Hannan and Freeman model however, suburban neighborhoods would seem to be 



 

30 

moderated by the homogeneity of the forms, spaces, and socio-economic characteristics of 

its residents.  These analogous components and processes in the Hannan and Freeman 

model will be examined in an urban model of structural inertia in Section 3.2. 

 

2.3. METHODOLOGICAL APPROACHES FOR THE STUDY OF URBAN PERSISTENCE 
 

This section of the literature review explores three methodological approaches that appear 

useful for studying patterns of urban morphogenesis and the underlying processes of 

change and persistence in urban settlements.  Prior to the advent of two of these 

approaches—Conzenian morphology and space syntax—research into the relationship 

between the social/historical/cultural aspects of urban society and the changing fabric of city 

form and space had been hampered by the lack of appropriate quantitative research 

methods.  However, the last several decades have seen significant advances in theory 

toward efficacious empirical and quantifiable techniques for research through the 

development of both Conzenian morphology and space syntax.  The following sub-sections 

will examine the background of each methodology, and then review studies that have 

successfully synthesized the two approaches into a coherent and workable methodological 

approach.  A third methodological approach will also be explored that has proven useful for 

directly examining attitudes and behaviors associated with geographic belonging and 

resistance to change: the psychometric measures of place identity and place attachment.  

The following reviews of methodological approach will also delimit their strengths, 

weaknesses, and uses within studies over a wide range of disciplines. 
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2.3.1. Conzenian Morphology 

Scheer (2004, p. 106) notes that the study of urban and suburban morphology is the study 

of the form of cities over time.  Morphologists analyze a city’s evolution from its inception 

through all of its subsequent transmutations: identifying, categorizing, and dissecting its 

manifold components (Moudon, 1997, p. 3).  Because the city is an accretion and synthesis 

of incalculable numbers of decisions made as individual and group actions at every moment 

of every day: urban morphologists focus instead on the tangible culminations of these socio-

economic and cultural forces at play, rather than the decisions themselves.  They study “the 

outcomes of ideas and intentions as they take shape on the ground and mould [sic] our 

cities” (1997, p.3).  In a broad sense, there are three schools of thought in the field of urban 

morphology that involve architects, geographers, historians and planners studying form, 

space and change in cities.  Two of these schools center on the works of prominent early 

figures in the field.  M.R.G. Conzen, a geographer transplanted to England from Germany 

founded the core of the British School beginning with his detailed study of Alnwick (Conzen, 

1960).  Muratori (1963) developed operational histories of Venice and Rome as a theoretical 

basis for his architectural design studios using his own inductive and inductive reasoning 

process.  The French School was centered on work at the architecture school at Versailles 

at the dissolution of the Beaux-Arts movement (Moudon, 1997).  This study follows the 

general process of Conzen and the British School, including the teachings of M.R.G. 

Conzen and later researchers such as J.W.R. Whitehand (1977), K. Kropf (2009), and P. 

Larkham (2006).  At its most basic level, the Conzenian school of urban morphology looks at 

plots—property ownership boundaries, streets and the blocks they form, constructed 

space—built forms, and open space—parks, gardens, plazas, yards, etc.  All of these 

components are examined at multiple points in time in the life of a city or suburb (Levy, 
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1999, p. 79).  The goal is to track the physical indicators of change in a longitudinal or 

diachronic process that is used to record and code micro-level changes first in separate, 

individual detail.  These changes are then examined in the aggregate toward identifying a 

discernible mosaic.  Aggregated patterns at the macro scale can then be used to examine 

how and where the physical manifestations of change are taking place.  A morphological 

approach theorizes that a city, town, or suburb can be ‘read’ and explored within the fabric 

of its physical form.  Moudon (1997, p. 7) explains that morphological analysis is founded on 

three basic principles: (1) Urban form is defined by three fundamental physical elements, 

including buildings and associated open spaces, lots or plots, and streets; (2) Urban form is 

comprehensible at varying levels of resolution—usually four—corresponding to the building 

and lot, the street and block, the city, and the region; and (3) Urban form can be perceived 

historically and dynamically since the elements of a city sustain continuous transformation 

and replacement.  Therefore, form, resolution, and time embody the three foundational 

components of morphological research into cities and suburbs.  Moudon (1997, pp. 7-8) also 

notes that the fundamental cell of Conzenian theory is the individual plot of land combined 

with its building(s) and open spaces.  The characteristics of this smallest cell of the city 

define the shape and density of the suburb, as well as the actual and potential uses of the 

suburban or urban area.  Empirical studies beginning with Conzen’s work in Alnwick (1960) 

have shown that the traits of the cell and its composite elements demonstrate both a 

particular period of history, and more importantly: the socio-economic and cultural conditions 

that were in existence at the time the land was developed and the buildings were 

constructed.  Over a period of time, these various physical elements of the urban form are 

used differently—for example by different social or economic classes, or transformed 

physically, demolished, or replaced by new built forms.  The rates of change vary according 
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to the city or region of the country, and are commonly related to concurrent cycles in the 

economy, or the rhythm of change in the structure of society and culture.  Morphological 

theory also tends to focus on what Conzen referred to as the ‘plan unit’, or what Muratori 

and the Italian school of morphology term ‘tissue’—tessuto.  These tissues are groups of 

buildings, open spaces, lots, streets, and blocks that form a cohesive fabric because of 

some defining characteristic, such as: the year they were built or a common process of 

transformation. 

2.3.2. Space Syntax 

Thirty years ago, Hanson and Hillier (1982, pp. 5-25) looked at Georgian and Edwardian 

period London row houses to understand the significant differences in appearance and use 

between renovated and non-renovated units.  Traditionally, investigators of domestic spatial 

morphology had assumed that internal plan organization was purely functional, and the 

layered hierarchy between the interior and the street was primarily concerned with privacy 

and security similar to the defensible space hierarchy posited by Newman, Alexander and 

others (Newman, 1996; Alexander, Ishikawa, & Silverstein, 1977, pp. 375-396).  Yet, these 

theories “completely failed to account for the findings of ethnographic studies of domestic 

space organisation [sic].”  To their surprise, Hillier and Hanson (1982, p.6) found that in 

society, space “features a means of social and cultural identification.”  It became clear that 

“there are broad principles underlying the set of manifest spatial behaviors, the origins of 

which are not to be sought in basic human needs, but rather in the ways in which space 

encodes and transmits social meaning” (Hillier and Hanson, 1982, p.6).  Through this early 

study and those to follow, Hillier and his colleagues demonstrated in the basic theory of 

space syntax that is “is that it is primarily, though not only, through spatial configuration that 

social relations and processes express themselves in space” (Hillier, et al., 1987, p. 363).  
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This primacy of configuration in space does not “just happen” to be the case, it arises in the 

logic of space itself.  Hillier proposed a simple demonstration.  Figure 2.4 indicates a simple 

divided cell in diagram (i) consisting of two spaces, “B” and “C”, with a gap in between.  The 

gap creates a relation, or permeability, between the two spaces.  This is not significant until 

we know the relation of these two spaces to at least one further space: that is until “we know 

the position of each with respect to a configuration” (Hillier, et al., 1987, pp. 363-364).  For 

example, diagrams (ii) and (iii) show possible relations of spaces B and C to the outside—

space A.  This means that the relation between B and C is altered when A is considered.  In 

one case (iii), B controls the path from A to C, and in the other (ii), it does not.  This 

difference can be graphically clarified by a technique for representing spatial configuration: 

the justified graph: a topological graph in which a particular space is selected as the root, 

and the spaces in the justified graph are then aligned above it in levels according to how 

many spaces must be passed through to arrive at each space from the root.  Below each 

diagram in Figure 2.4, are justified graphs that topologically represent the configuration of 

the diagram.  The justified graphs in Figure 2.4 demonstrate two of the most critical 

configurational properties of spatial layouts for understanding cultural ideas and social 

relations (Hillier, et al., 1987; Hillier & Hanson, 1984).  The (1) first property is termed depth.  

A space at depth 1 is directly accessible from another, and if it is necessary to pass through 

one intervening space to get to the other, than it is at depth 2.  Therefore, in the justified 

graphs of Figure 2.4, depth from one space to another will show as height, when the first 

space is used as the root: the graph for (ii) is one level deep, and two levels deep for (iii).  

The (2) second configurational property illustrated by Figure 2.4 is that of choice: in other 

words, the existence—or not—of alternative routes from one space to another.  In diagram 

(ii), there is a branching between the first level and the second, indicating a choice of a 
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different route.  These two concepts underlie much of the theory of space syntax, but depth 

will be used in a more developed and quantitative form: which is termed integration.  The 

integration value of a space articulates the relative depth of that space from all other spaces 

in the graph. 

Here, in their early thesis, is the basic premise of structuralism—that all human cultural and 

social behavior has an underlying structure that is unobservable.  Eight years before, Hillier 

& Leaman (1974) suggested that understanding spatial configuration requires an 

appreciation of how the “internal autonomic structure of the simplest structures of the 

morphology already contain the rules which govern aggregation into higher logical forms” 

(Hillier & Leaman, 1974, p. 6).  Epistemologically, Hillier and Hanson did not assume an 

objective understanding of the world, but rather, a subjective perception of a set of arbitrary 

built artifacts that were given social and cultural meaning by a non-manifest elemental 

structure that was encoded in the formation of space itself.  Hillier and Hanson accepted that 
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Figure 2.4: Demonstration of Configuration and Resulting Justified Graphs 
Source: Based on Hillier, et al., 1987, p. 383 
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what was directly perceivable was merely a set of arbitrary built artifacts and that knowledge 

of social and cultural reality was in the interrelationships between these spatial artifacts.  

Hillier and Hanson were working within the well-established tenets of structuralism 

developed in the late 1920s by the Swiss linguist Saussure, and later works by the 

anthropologist Levi-Strauss.  Levi-Strauss postulated that culture is like language, in that it is 

a “collection of arbitrary symbols”—like phonemes—that follows a hidden system of 

interrelated rules and patterns (McGee, 2000, p.330).  In the same way that the Saussure 

had found an atomistic unit in linguistics, Levi-Strauss wanted to uncover a basic and 

indivisible unit that could be used in the study of anthropology—a set of arbitrary symbols 

that would allow an understanding of culture.  He was not concerned with the set of symbols 

themselves, but rather the patterning of the elements/symbols, and the way that these 

cultural elements relate to one another to form the overall system (Levi-Strauss, 1963, 

p.208). 

 

Working from their studies in the 1970s and 1980s, and the earlier work of Saussure and 

Levi-Strauss, Hillier and Hanson produced the first of two foundational works on the theory 

and methods of space syntax: The Social Logic of Space (1984).  Hillier wrote the second 

text, Space is the Machine, (1996) twelve years later in order to incorporate the extensive 

research and well-tested techniques that had been developed by the space syntax 

community.  At the most basic level, the authors proposed a research program that is able 

to examine the relationship between human social and cultural behavior, and the structure 

of inhabited space, with a quantifiable and non-discursive approach.  Hillier, et al. (1987, p. 

363) describe space syntax as a set of techniques for “the representation, quantification, 
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and interpretation of spatial configuration in buildings and settlements.”  They further define 

configuration as, at least, the relation between two spaces taking into account a third, and at 

most, “the relations among spaces in a complex taking into account all other spaces in the 

complex.”  Hillier and his colleagues realized that human societies use space as a critical 

and essential resource in organizing themselves.  “In doing so, the space of habitation is 

configured; a term that space syntax recognized as an act of turning the continuous space 

into a connected set of discrete units” (Bafna, 2003, p. 17).  In configuring space into 

discreet units, the experience of a building or settlement is defined.  More than this, spatial 

configuration both carries critical social and cultural information, and is also itself 

manipulated by society and culture—each domain modifies the other.  Socially and 

culturally, space is never a mere neutral background of our physical existence.  The 

configuration of space is an essential aspect of how cultures and societies are made 

manifest in the objective reality of the world.  As Hillier (2007, p. 20) contends: “Human 

behavior does not simply happen in space.  It has its own spatial forms.  Encountering, 

congregating, avoiding, interacting, dwelling, teaching, eating, conferring are not just 

activities that happen in space.  In themselves they constitute spatial patterns.”  It is also 

clear that these spatial patterns—just as with the hidden system of interrelated rules and 

patterns that occur in language—are not the attributes of individuals, but are the patterns, or 

configurations, of groups of people.  Hillier and Hanson began to see a schism that was 

occurring in research of the early 1980s between spatial structure and social formations.  

Hillier saw this lack of model theory that looked at both realms as “the problem of space.”  

This fundamental problem was that social theorists conceptualized society as a relation 

between a “material realm of physical space, without social content in itself, and an abstract 

realm of social relations and institutions without a spatial dimension” (Hillier & Hanson, 
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1984, p. 26).  In their view, the lack of theory involving both social logic and spatial structure 

was due to the de-socializing of space and the de-spatializing of society.  Hillier contended: 

“Society can only have lawful relations to space if society already possesses its own intrinsic 

spatial dimension; and likewise space can only be lawfully related to society if it can carry 

those social dimensions in its very form” (Hillier & Hanson, 1984). 

Space Syntax: Movement and the City 

Hillier, Hanson, and their colleagues at the University College London, have continued to 

develop space syntax research into a reliable and comprehensive theoretical and 

methodological approach.  Although the theory of spatial configuration and social structure 

in space syntax is an efficacious approach for a range of scales from the interior of a 

building to the spatial and social patterns of a city or region, the basic principals and 

methodologies are somewhat different between building interiors and urban scale spaces.  

At any scale, though, Hillier (1996, p. 153) notes that form and function in space are not 

independent.  At a very basic level, Hillier observed that there is a natural geometry to what 

people do in space.  “People move in lines, and tend to approximate lines in more complex 

routes.  Then if an individual stops to talk to a group of people, the group will collectively 

define a space in which all the people the first person can see can see each other” (p.153).  

Hillier (1996, p. 153) contends that the fundamental correlate of the spatial configuration of 

cities and suburbs is movement.  In fact, a foundational tenet of space syntax is that the 

configuring of space in cities provides the material preconditions for patterns of movement, 

encounter, and avoidance (Osmond, 2010, p.14; Hillier & Hanson, 1984).  

 

The primary theorem of movement in space syntax theory involves linear spaces such as 

roads in urban areas or circulation spaces in buildings, and the paths of movement along 
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and through those spaces.  The notion of an urban movement economy says that if a city is 

considered as a complex that carries movement from every space to every other space 

inside the system, than certain linear spaces that are most directly connected to every other 

space will have a tendency to attract higher densities of through-movement—they will be 

most integrated into the system as a whole.   

 

Peponis & Wineman (2002, p.271) note that this foundational theorem has three corollaries.   

(1) First, the form and distribution of movement in cities and buildings is a direct function of 

spatial configuration (Hillier, Penn, Hanson, Grajewski, & Xu, 1993).  Social logic arises from 

the spatial configuration itself—space has a generative function such that extraneous social 

rules or norms do not have to be applied in order to account for the distribution of 

movement.  (2) Second, patterns of co-awareness and co-presence that emerge as a 

consequence of movement present a form of virtual community—such as restaurants and 

bars taking advantage of areas of greater exposure to “liveliness.”  (3) Third, the movement 

theorem establishes an analytical approach to spatial systems as economies, with the ability 

A
B

A
B

CONVEX SPACE CONCAVE SPACE

Figure 2.5: Diagram of a convex space where all points are visible from all others 
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to distinguish space uses according to their attraction or repulsion from movement 

densities—such as retail uses demanding the closest connection to concentrated movement 

patterns. 

 

It is of critical importance to understand that space syntax analysis considers the topological 

relationships of spatial configuration, rather than mere metric data, and allows rigorous and 

quantifiable examinations of both cities and building interiors that are both theoretically 

based, and mathematically repeatable.  The first important topological aspect of urban 

spatial structure is the one-dimensional straight line or axis.  The second critical aspect is 

the two-dimensional convex space.  Convexity in mathematical terms is the notion that any 

straight line constructed within a certain space will stay within the space.  For example (see 

Figure 2.5), a space with a corner that intrudes into the space would be concave rather than 

convex because it would be possible to inscribe a straight line that leaves the boundary of 

the space.  The map of convex urban spaces presented in Figure 2.6 illustrates the “fattest” 

convex spaces—based on their area/perimeter ratio—of non-overlapping convex areas in 

the plan of a town.  The connections between each convex space and the next are the 

permeable thresholds—gaps that allow movement from one space to another.   

 

In Figure 2.7, we see the second stage of analysis, which is the creation of an axial map, or 

the least set of maximum length straight lines that fit within the convex spaces of the town 

plan, while crossing a minimum of one permeable threshold—in other words, an intersection 

between two spaces that allows movement from one space to the next.  The axial map is 

equivalent to the set of the most efficient potential paths through the defined environment 

with the maximal accrual of visual information (Osmond, 2010).  Bafna (2003) notes that the 
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importance of the axial line map is based on two major assumptions: the importance of line-

of-sight as an intelligibility and way-finding device, and that the number of turns on a path 

are more important to human spatial experience than actual metric distance covered. 

 

The ultimate goal in the generation of the axial and convex space maps is an abstracted 

graph of the axial map because the target of the investigation is the topology of configured 

spaces rather than their manifest geometries.  The derived axial graph represents—contrary 

to intuition—lines of the axial map as nodes and the intersections of lines as edges.  From 

this relatively straightforward construct, a wide variety of metrics for the study of configured 

space (Hillier & Hanson, 1984) have been generated, including: Connectivity—which is the 

measure of how many other nodes are connected to each node; Global Integration—which 

is the measure of how well each node is integrated within the overall system of radius=n; 

Figure 2.6: A Figure/Field Map of Convex Public Spaces (Black) and Buildings (White) 

in an Urban Setting 
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Local integration—which is the measure of how well each node is connected to all other 

nodes within a certain number of steps or radius, most commonly as radius=3; and 

Intelligibility—which is the measure of the correlation between connectivity and global 

integration values for each node in the system, giving a notion of the global nature of an 

environment through its local properties. 

 

A foundational premise of space syntax is that “it is possible to identify certain underlying 

structures of space that are linked to observable patterns of behavior and that these 

patterns, in turn, create social function, whether generative as in the first example or 

reproductive as in the second example” (Peponis & Wineman, 2002, p.272).  The critical 

concern of space syntax—given the singularity of the graph—is then the problem of 

translating configured space to an appropriate graph.  It is important to remember at this 

point that space syntax is founded on two formal ideas.  First, that space must be thought of 

Figure 2.7: An Axial Map of an Urban or Suburban Area 
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not merely as a background for human activity, but rather as an intrinsic aspect of 

everything human beings do (Hillier  & Vaughan, 2007, p.3): it forms, and is formed by, 

human activity and culture.  As people move though space, interact with other people in 

space, or just see ambient space from a single point, all these activities have a natural and 

necessary spatial geometry: movement is linear, interaction requires a convex space, and 

any point in space can see a visual field referred to as an isovist (Benedikt, 1979).  Each of 

these three geometric notions describes some aspect of how we experience space.  For 

example, urban space is for the most part linear—streets, boulevards, and roads: with 

occasional convex spaces, such as squares or plazas.  The second core idea in space 

syntax is that human space is not merely about individual spaces, but rather the 

interrelations between the many spaces that form part of the morphology of a city or suburb 

(Hillier  & Vaughan, 2007, p.3): referred to as the configuration of space.  The reason that 

the configuration of space is important—the means by which space acquires social meaning 

and has social consequences—is that spatial configuration is different when seen from 

different points of view in the layout of the city.  In Figure 2.4 we saw a spatial configuration 

within an enclosure—a building, and the resulting justified graphs of the layout based on 

different available paths.  The shapes of the two justified graphs then culminate in a 

measure of integration-segregation.  The pattern of the graph shows the degree to which 

one must pass though other spaces to go from a particular location—space—to all other 

locations—spaces.  The graph of (ii) is shallower than (iii), and is therefore said to be more 

integrated, and the graph (iii) is deeper therefore more segregated than (ii).  Every space in 

the configuration can then be indexed to determine its relative integration into the entire 

complex, and the average for the whole layout will be the degree of integration or 

segregation of the whole complex.   
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Although there are a number of metrics that can be used to describe the configurational 

properties of an urban grid, Hillier and others (Hillier, Penn, Hanson, Grajewski & Xu, 1993, 

p. 35; Hillier & Vaughan, 2007, p.4) note that by empirical evidence, by far the most 

important measure is termed ‘integration radius n’—also known as ‘global integration’.  

Global integration measures the mean depth from each line or space to every other line or 

space in the system: “relitavised with respect to how deep they could possibly be with that 

number of spaces” (Hillier & Vaughan, 2007, p. 18).  The most integrated spaces within the 

layout—those from which all other spaces are shallowest, and the most segregated spaces 

are those from which all other spaces are deepest.  Another important measure, called 

‘integration radius 3’—also referred to as ‘local integration’, measures the mean depth of all 

other spaces up to three steps away from each space in turn.  From a mathematical 

perspective, the integration metric is also known as closeness (Hillier & Hanson, 1984, pp. 

108-114).  For an illustrated example of deriving measures of integration and segregation of 

an axial map through the use of justified graphs, refer to Figure 2.8. 

  

Beyond these simple axioms, space syntax is also able to examine spatial and social 

correlates such as: depth/integration, co-awareness, co-presence, inhabitants versus 

visitors, symmetry, distributedness, convexity, and the dynamic nature of the spatial 

structure.  Combining global integration and the local measure of connectivity, the 

intelligibility or legibility of a road system can also be gauged.  “The degree of correlation 

between connectivity and integration values can be used as a measure of the predictability 

built into the entire environment and therefore of its intelligibility” (Bafna, 2003, p. 27). 
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Figure 2.8: Illustration of a Urban Grid Axial Map and Justified Graph 
Source: Adapted from Hillier & Hanson, 1984 



 

46 

• Space Syntax: Technique and Measurement 

Stepping back to the foundational theory in The Social Logic of Space (Hillier & Hanson, 

1984) for a moment, it must be remembered that the configuration of an urban street 

network is in itself a major determinant of movement flows.  The empirical evidence 

supporting this hypothesis was originally based on representing the street system as a 

network of the fewest lines that cover the system, and then translating that axial map into a 

topological graph in which lines are nodes and intersections are links: See Figure 2.8 (Hillier 

& Iida, 2005, p. 476).  The segment graph allows a system of urban movement spaces to be 

examined at varying spatial scales in terms of its relative accessibility of other line 

segments—spaces—at that scale.  The focus is then on accessibility as a potential for 

through movement.  Griffiths et al (2010, p. 90) contend: “Space syntax measures of 

accessibility provide a relatively robust spatial index for the consideration and analysis of 

change and continuity in patterns of land use, especially where data can be mapped to 

individual segments.” 

• Space Syntax: Limitations of the Syntactic Approach 

Jiang and Claramunt (2002, p. 300) allege that one of the limitations of the standard axial 

line-based space syntax technique is that axial lines do not exist in reality: as the concept 

was developed to represent small-scale enclosed spaces.  The idea that a view-shed—or 

isovist—is created along each axial line is also less distinct in the analysis of suburban 

street grids.  Certainly, people move and see in straight lines, but the direction of movement 

and view in a typical suburban low-density environment is significantly less constrained 

physically than in an urban core: how is the axial line decided?  Should it follow the road 

right-of-way, or a sidewalk, or building/tree line?  Should it follow the edges of buildings that 

often sit back a minimum of 20 to 25 feet from the street right-of-way in suburbs?  In other 
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words, what are the boundaries of the convex space, and what creates the boundaries in 

terms of visibility and intelligibility?  In a dense urban environment, the corners of buildings 

constrict visual access as well as pedestrian movement lines, but what circumscribes that 

axial line and convex space in a suburban environment?  Do fences and trees act as 

boundaries, and how do we know from GIS map data how high or visually porous a 

boundary is?  Should road right-of-way act as the common boundary?  Recent studies have 

suggested that because we are considering an aggregate distribution of integration values, 

the most reasonable solution is to remain consistent and rigorous in whichever process of 

axial line construction is selected. 

2.3.3. Syntheses of Space Syntax and Morphological Approaches 

 Jones, et al. (2008, p. 048:2) contend that research focused on the built environment has 

suffered because of a lack of collaboration between disciplines, and the use of inconsonant 

analytical techniques by researchers in the built environment and human and social 

geographers.  However, recent studies by urban geographers, morphologists, and urban 

designers have demonstrated an awareness of the social-spatial complexities of Anglo-

American suburban morphology (Giffiths, et al., 2010; Harris & Larkham, 1999; McManus & 

Ethington, 2007; Whitehand & Carr, 2001).  Current research has also examined the 

longitudinal relationship between early street systems and historic settlement patterns in 

suburbs (Hillier & Vaughn, 2009).  At issue, however, is the relative paucity of research 

techniques that are capable of combing both meaningful descriptions of road networks—

from the macro-scale to the day-to-day micro scale of human activity—with a quantifiable 

approach to the role that historic built forms and spaces play in the historic block patterns, 

and the formative mosaic of property ownership.  For example, space syntax technique and 

theory provide a powerful means of exploring the spatial configuration of the built 



 

48 

environment with a quantitative methodology derived from graph theory and represented on 

axial maps and j-graphs.  “However, this emphasis on spatial structure can seem to 

marginalize the social-economic and demographic processes that are the human 

geographer’s primary concern” (Jones, et al. ,2008, p. 048:2).   

 

Several recent studies have utilized mixed-method and case study approaches to examine 

urban and suburban form and change.  Of note is a research effort by Griffiths et al. (2010) 

in a study of the persistence of suburban centers near London.  This longitudinal multi-case 

study looked at three suburban centers and how they changed over four points in time—the 

1820s, 1890s, 1950s and in 2005.  The Griffiths et al study used a combination of space 

syntax and Conzenian techniques to examine the resilience of individual “villages” or historic 

suburban centers.  This study built on previous works of the authors (Griffiths, 2009; Haklay, 

Vaughan, Jones, Griffiths, 2008; Jones, Haklay, Griffiths & Vaughan, 2008) that had also 

attempted to develop quantifiable theory and methodology to examine the persistence of 

suburban form over time.  Following the Larkham (2006, p. 130) suggestion that “a great 

opportunity clearly exists for exploring the potential complementarity of the different 

traditions of space syntax and Conzenian morphology,” the authors proposed a combination 

of methodologies through the shared belief that it is the historical grain of the built 

environment rather than administrative boundaries that address the interrelationship of 

society and space (Griffiths, et al, 2010, p. 87).  Both space syntax and Conzenian traditions 

have shown that it is the configurational structure of space rather than the formal geometric 

manifestations or arrays of objects that explain the fundamental social nature of space.  The 

value in combining the two disciplines is that where space syntax is robust at network 

analysis—providing a technique for bringing the regional properties of a road network to 
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bear on the morphological characteristics and land-use patterns of particular suburban 

centers, it is not as sensitive to place-specific historical complexities of development 

(Griffiths, et al, 2010, p. 88).  By adding a Conzenian approach, the researchers were able 

to enhance their analysis of the historic relationship between street plan, plot patterns, and 

land uses in the fine grain structure of socio-economic activity.  The syntactic methodology 

looked at three spatial scales of accessibility in the road system in the four points in time: a 

radius of 400m to capture walking movement, 2000m to capture short drives, and radius=n 

for the relative integration of the entire metropolis of London—global integration.  First they 

looked at the most locally integrated street segments, and the streets with the greatest 

global integration to identify tendencies toward through movement.  They were then able to 

overlay these findings with the Conzenian maps of building, lot, and land-use change over 

time.  They found that the local accessibility maps demonstrated the suburban village cluster 

structure, while the radius=n maps demonstrated the resilience of the over-all urban 

structure and the primacy of the roads with highest movement values.  The analysis 

concluded: “a single street plan may sustain the signature of different structures of through 

movement relating to distinctive phases of a settlement’s historical development” (Griffiths, 

et al, 2010, p. 95).  Griffiths et al. measured (1) the independent variables of local and global 

integration using a syntactic segment angular analysis of street systems, and (2) patterns of 

built form within a GIS platform, using Conzenian measures of buildings, plots, and block 

metrics.  The dependent variable in the Griffiths et al. study was socio-economic activity 

measured in the final time period only, using percentage of “activity-generating land uses 

located within a short walking distance of the high street”—neighborhood center (Griffiths et 

al., 2010, p. 90).  Although sufficient quantitative data were available for a number of 
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statistical analyses, the Griffiths et al. (2010) study relied solely on pattern matching, a 

developed case description, and theoretical propositions (Yin, 2009, p. 130).   

 

In a longitudinal single case study, Scheer & Ferdelman (2001) examined a large first-ring 

suburb in Cincinnati to understand the relationship between various patterns in the built 

environment and change.  The authors asked: How do the original street forms, land 

subdivisions, and building types interact to produce specific patterns of destruction and 

survival of the neighborhood’s buildings?  The study utilized independent variables of: 

patterns in the street system, land subdivisions (plot boundaries), and land use (building 

types).  The single dependent variable in the study was a measure of building longevity 

using GIS maps, and tax data to illustrate and analyze percentage of buildings changed.  

The exploratory case study design used time-series, explanation building, and pattern 

matching at four points in time as the primary strategy for data analysis.  The Scheer and 

Ferdelman (2001) reliance on descriptive statistics (for example, percentage of buildings 

surviving at each time period) limited causal linkages, although the detailed empirical time-

series approach had some causal capabilities.  Song and Knaap (2004) employed a single 

case study of Portland, Oregon to examine potential methodologies to quantify sprawl.  The 

authors hypothesized that it was possible to develop a series of quantitative techniques that 

could detect whether Portland’s suite of policy instruments had a measurable influence on 

various elements of urban form.  The study looked at a number of independent variables; 

including internal connectivity, density, land use, and median nonresidential area.  The 

dependent variable was median year built, and the researchers performed multiple bivariate 

analyses between each independent measure and the dependent variable.  Although the 
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intent and scope of this study was somewhat afield of structural inertia research, the authors 

introduced a number of useful techniques, including a measure of neighborhood delineation. 

 

A promising approach to the study of structural inertia would be to combine a space syntax 

approach to natural movement and spatial configuration—flow, with a modified 

morphological approach to building form, plot, block, and land use similar to the Conzen, 

Caniggia, and Scheer studies.  Scheer and Ferdelman (2001) were focused on the 

relationship between fixed street layouts, parcel boundaries; and patterns of building 

demolition in a neighborhood over time.  However, some of the weaknesses of the Scheer 

and Ferdelman (2001) study were its reliance on only descriptive statistics, and the lack of a 

measure of the movement flows in the street system.  The Sheer and Ferdelman study 

would have benefited from a better-integrated and synergistic combination of space syntax 

and Conzenian morphology to provide a robust set of quantifiable and repeatable tools to 

examine the manifest consequences of structural inertia in the changing pattern of spatial 

configuration and form.  However, even with the inherent connection to socio-cultural 

processes in both space syntax and Conzenian morphology, a more direct understanding of 

psychological and socio-cultural attitudes and behaviors that occur in relation to structural 

inertia would also prove valuable. 

2.3.4. Place Attachment, Place Identity, and their Measure  

As a complementary approach to the quantifiable measures of persistence and change in 

the built-fabric of cities offered by Conzenian Morphology (reviewed in Section 2.3.1) and 

space syntax (reviewed in Section 2.3.2), this section will examine literature demonstrating 

potential direct measures of the socio-cultural factors identified with structural inertia (see 

Figure 2.2).  As discussed in Section 2.1.4, several psychological constructs emerged in the 
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1960s and 1970s partially deriving from the concepts of self-attachment and self-identity, 

including: spatial identity, place identity, place attachment, rootedness, and life course 

(Fried, 2000, p.197; Fried, 1963; Giuliani, 2003; Proshansky, Fabian, & Kaminoff, 1983; 

Relph, 1976; Low  & Altman, 1992).  Fullilove (1996, p. 1516) postulated that these various 

psychological processes could be subsumed within psychology of place: a notion “that 

explores the connection between individuals and their intimate environments.”  Further, 

individuals are linked to their spatial environment through three fundamental psychological 

processes of self: 1) attachment, 2) familiarity, and 3) identity.  Place attachment is 

analogous, but separate from attachment to a person, and “represents a mutual caretaking 

bond between a person and a beloved place” (Fullilove, 1996, p. 1516).  Familiarity 

describes the cognitive processes involved in the development of knowledge about a 

person’s spatial environment.  Finally, place identity focuses on the derivation of a sense-of-

self founded on the places in which a person lives their life.  In order to understand and 

directly measure the socio-cultural aspects of structural inertia, this section will focus its 

inquiry on studies of place attachment and place identity that have emerged subsequent to 

the seminal works of Fried (1963) and Proshansky et al. (1983).    

 

Until the 1960s, studies that examined socio-cultural and psychological processes at a 

neighborhood scale in the social sciences were substantively ahistorical, and engaged 

primarily with synchronic rather than diachronic processes (Low & Altman, 1992, p.2).  At 

that time, emphasis was also on comparisons between cultures rather than on changes and 

development within cultures.  Broadly speaking, research on socio-cultural issues comprised 

instability, migration, and change, with studies emphasizing how people seek out and adapt 

to new situations rather than focusing on how they affiliate and attach themselves to their 
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current locales.  Therefore, this search for social and cultural measures of the psychology of 

place will primarily examine more recent research that has incorporated both diachronic 

tools, with a focus on how people attach themselves—individually or in groups—to their 

current neighborhood.  

•  Place Attachment 

Scannell and Gifford (2010, p. 4) note: “the most important dimension of place attachment is 

the place itself.”  Yet, they also conclude that most of the research on attachment to place 

has only focused on the social aspects of the concept.  Although Fried’s (1963) study of the 

West End of Boston is considered a foundational work in Environmental Psychology, the 

potential theoretical implications that might have issued from it toward the creation of a 

“theory of affective bonds with places” were never fully developed (Giulliani, 2003, p. 144).  

Indeed, the notion of community attachment does not reappear in the literature until nearly 

two decades later, except as in a generic sense-of-satisfaction with neighborhood.  Work on 

the notion of place, attachment, and rootedness by Tuan (1974; Giulliani, 2003) and Relph 

(1976) moved the psychological processes of place attachment forward.  Relph (1976; 

Giulliani, 2003, p. 146) also introduced the idea that attachment to place is a fundamental 

human need: a need that contemporary society is increasingly unable to satisfy owing to its 

tendency towards gradual spatial uniformity.  One aspect to bear in mind concerning the 

underlying processes in self-attachment theory is the distinction between attachment 

behavior and bond.  Attachment behavior refers to any of the several forms of behavior that 

a person engages in to obtain and maintain a desired closeness to a protective figure: 

whereas, an attachment bond is a durable affective—experience of feeling or emotion—tie 

involving a specific individual.  Low & Altman (1992, p.4) contend that place attachment is 

an “integrating concept comprising interrelated and inseparable aspects” with varied and 
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complex origins, and connections to individual, group, and cultural self-definition.  This 

integrating notion of place attachment includes patterns of: (1) affect, cognition, and practice 

attachments; (2) places that vary in scale tangibility, and specificity; (3) individual, groups, 

and cultures as actors; (4) varying social relationships among groups and individuals; and 

(5) both secular and cyclical aspects of time. 

•  Place Identity 

Although the concept of individual and group identity was already widely in use in 

psychology prior to Fried’s (1963) seminal study, his use of the notion spatial identity was a 

new concept (Giulliani, 2003, p. 150).  Identity defines what, or who, a person is: such as the 

unique characteristics constituting what is referred to as personal identity (Twigger-Ross, et 

al., 2003, p.203).  But social identity can as well refer to involvement in social groups or 

categories of the community.  Moreover, identity can also involve belonging to geographical 

locations or places, a notion indicated by the term place identity.  Within the fields of 

environmental psychology and human geography, Proshansky’s (1978) model of place 

identity has been the cornerstone of the literature: however, the theoretical underpinnings of 

place identity have not yet been adequately tied to a general theory of self-identity (Twigger-

Ross, et al., 2003, pp. 203-204).  Fried (1963) considered a notion of spatial-identity in his 

research; yet, it was Proshansky (1978; Twigger-Ross, et al., 2003, p. 212) that originated 

the idea of place identity to illustrate the aspects of self-identity focused on the physical 

environment.  Twigger-Ross, et al. (2003, p. 215) define place identity as “cognitions about 

the physical world in which a person lives with environmental past at the core of these 

cognitions.  Environmental past is evidence of all the physical environments experienced by 

a person, positive and negative attitudes about their tangible world, as well as, other 

people’s views, norms, behaviors, and rules of their shared environment.” 
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 Having identified a variety of socio-cultural factors in the literature that appear to relate to 

structural inertia (see Section 2.1.4), and examined how the processes of place attachment 

and place identity derive from the constructs of self-attachment and identity and function in a 

neighborhood setting (see Section 2.6), the next step is to incorporate these psychological 

processes into a model and method for measuring structural inertia in suburbs. 

 
2.4. CONCLUSION OF LITERATURE REVIEW  
 
 
Bosselmann (2008, p. xix) provides us with a useful summary of the interdisciplinary 

approach that is necessary to understand urban persistence versus change: “In the 

transformation of cities much attention is given to economic forces.  Rightfully so, but 

designing the qualities of the physical settings, and the process of shaping environments 

requires knowledge that goes beyond an understanding of market forces.  City design 

remains a political, social, and environmental affair.”  Bosselmann also underscores the vital 

position that structural inertia plays in a longitudinal understanding of urban change: “Urban 

history cannot be explained without reflecting on the inertia that exists in city 

transformations” (Bosselmann, 2008, p. xix).  This literature review has attempted to first sift 

through a wide variety of factors that are repeatedly implicated in the resistance to change—

structural inertia—that emerges in the formation, growth and change we see in suburban 

and urban neighborhoods.  Section 2.2 then reviewed a model designed for interpreting 

structural inertia in large organizations of people in order to map a path forward in the 

formulation of a model for recognizing and understanding structural inertia in the processes 

of urban growth and change.  The next step in the process of developing and investigating a 

workable model of suburban structural inertia is to synthesize the factors related to urban 

persistence (Section 2.1) and the organizational ecology model of structural inertia (Section 
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2.2) into a theoretical model that can be further developed and examined.  Figure 2.9 and 

Appendix A provide more finely detailed information about the specific literature citations 

that apply to the theoretical model developed Chapter 3.  The literature review has also 

investigated three robust methodological approaches that appear efficacious for 

operationalizing and examining a suburban model of structural inertia.   

 

 

   Figure 2.9:  Literature Diagram (For additional reference detail, see Appendix A) 
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CHAPTER 3:  

CONCEPTUAL FRAMEWORK AND RESEARCH QUESTIONS 

 

3.1. THEORETICAL PERSPECTIVE OF THE RESEARCH 
  

As the issues inherent in this study bridge the divide between post-positivist and naturalistic 

world-views (Groat, & Wang, 2002, p. 31), this research will be approached from a 

structuralist paradigm.  By examining how people perceive and use objects and space, it is 

possible to postulate a foundational structure of human culture—an underlying set of 

explanatory principals and relationships (Lawrence, 1989, p. 41).   Because the structuralist 

perspective sees the manifest as an arbitrary set of symbols that have meaning only by 

virtue of their relation to other phenomena as elements within a systematic structure, human 

understanding is released from the rigid control of “mundane reality” and epistemologically 

becomes fully subjectivist (Crotty, 1998, p.198).  However, other structuralists such as 

Althusser and Foucault have described structuralism as both positivist and objectivist.  How 

can it be that structuralists see meaning inherent in the object—objectivist—and yet at the 

same time see that meaning is imposed on an object form somewhere else—subjectivist?  

Crotty (1998, p.201) explains this apparent schism by noting that two different objects are 

being discussed: “if what we have in mind as object are realities in the world to which 

meaning is ascribed, we are right to characterize structuralism as subjectivist” since the 

structure from which meaning is derived is free of worldly reality.  However, if we are 

referring to the non-manifest underlying structure as object, then the object “is within itself 

well and truly meaningful.”  Because meaning resides in the structure independently of any 

individual consciousness, it can be studied scientifically and objectively, and in this sense, 
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structuralism can even be considered as positivist.  This apparent epistemological duality in 

structuralism between subjectivist reality and the objectivist notion of structure will also allow 

a degree of flexibility in the methodological approach in this research.   

 
3.2. MODEL DEVELOPMENT AND CONCEPTUAL FRAMEWORK 
 

If the Hannan and Freeman organizational ecology model of structural inertia (Section 2.2) 

is applied to a suburban neighborhood instead of a large organization, and the inertial 

factors discussed in Section 2.1 (see also Figure 2.2) are encompassed, an inertial model of 

urban persistence can be framed.  The first question to consider: What is the nature of 

evolutionary change in a suburban neighborhood?  If the Hannan and Freeman (1984) 

notion of selection and replacement is considered viable for an urban environment, than 

most of the variability in the morphology of suburban or urban communities comes about 

through the development of new neighborhoods and the replacement of old ones—a 

Darwinian notion.  Even when actors strive to cope with their environments, “action may be 

random with respect to adaptations as long as environments are highly uncertain or the 

connections between means and ends are not well understood.  It is the match between 

action and environmental outcomes that must be random for selection models to apply” 

(Hannan & Freeman, 1984, p. 151).  The existence of selection and replacement 

mechanisms also hinge on the degree to which a neighborhood is under the guidance or 

control of rational and informed actors.  Finally, even if rational and informed actors are 

ostensibly in control of the pattern of development of a community, and the structure of the 

neighborhood is responsive to the planned changes: the speed of the changes must be 

commensurate with the temporal patterns of the threats or opportunities.  For example, even 

if rational decision-makers in a neighborhood realize that certain land use changes must be 
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made in order for the community to accommodate increased pressures from developers, 

and the leaders are able to make functional and rational decisions to accommodate or resist 

changes: the speed of the alterations must still equal the speed of the threat, or the change 

may make the threat worse.  “Therefore, structural inertia must be defined in relative and 

dynamic terms” (Hannan & Freeman, 1984, p. 151).  If urban or suburban morphological 

change is not rational, under control, and timely, and the pressures for change are both 

endogenous and exogenous, then the most likely nature of urban change is selection and 

replacement. 

 

Figure 3.1: Urban Structural Inertia Model (Dashed line indicates scope of Study) 
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Figure 3.1 proposes a model of the urban structural inertia mechanism.  Beginning with four 

inertial factor categories (see Figures 2.2 and 3.2 for additional detail), it is hypothesized 

that increased levels of factors occurring in each category relate to increased levels of 

inertia, or the reverse (indicated by + symbol for increase and – for decrease).  Deriving 

from the search of relevant literature in Section 2.1, and the organizational ecology model of 

structural inertia in Section 2.2, it is also suggested that three characteristics of suburban 

neighborhoods act as moderating variables in the generation of structural inertia: (1) 

neighborhood age, (2) neighborhood size, and (3) neighborhood homogeneity.  With an 

evolutionary—or selection and replacement—model of urban morphology, then the following 

statements may be asserted: 

 Selection at the population level of urban areas favors neighborhoods with high 

reproducibility—the continual reproduction of form and socio-economic character  

 High levels of reproducibility of form and structure generate strong inertial pressure  

 The process of selection and replacement favors neighborhoods that are difficult to 

change 

 Structural inertia is moderated by the neighborhood variables of age, size, and 

homogeneity 

 

Referring again to Figure 3.1: as factors increase in each of the four categories, and they 

are modified by the variables of age, size, and homogeneity, the reproducible nature of the 

neighborhood is increased.  As reproducibility increases, so does structural inertia.  

Depending on the ability of structural inertia in the neighborhood to resist endogenous and 

exogenous pressures for transformation, a core change in the character of the 

neighborhood may occur.  If a core change occurs, the neighborhood may successfully 
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transform and reset the clock on inertial factors.  Alternatively, if the neighborhood does not 

successfully transform, the community may either begin a process of decline, or be 

bypassed or leap-frogged in favor of newer neighborhoods.  

 

 All other things being equal, the faster the speed with which new competing 

neighborhoods can be built, the greater is the relative inertia of existing communities  

 When the costs for building new suburbs are low, and the period from design to 

construction is short, the threat is intense to extant neighborhoods—unless there are 

legal barriers such as zoning, to new competing suburban developments 

 As an urban neighborhood ages, more intensely utilized land precludes expansive new 

housing or employment development.  Thus older suburbs have less potential for 

population growth reflected with the lessening availability of land for housing 

development (Stahura, 1979, p. 940).  Therefore age moderates structural inertia.  

 

If a core change does not occur, levels of inertia will continue to increase as they feed back 

through the original factor categories.  As increasing levels of inertia make the neighborhood 

more rigid and inflexible, even the minor levels of change required day-to-day can eventually 

lead to either decline, or bypass to new, less costly, alternative neighborhoods. 

 

The final model depicted in Figure 3.1 and detailed in Figure 3.2, is an attempt to be as 

comprehensive and inclusive as possible in terms of factors that are hypothetically related to 

structural inertia.  The resulting model is, however, rather complex, both in terms of the 

range of the domain of interest and the likely horizontal interaction between categories of 

input factors.  In light of the foundational and preliminary nature of this model of structural 
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inertia—as well as limits in time and resources—this study will only examine factors and 

processes likely to be most visible in structural inertia: changes in space and the built 

environment.  A portion of the model related to place attachment and place identity as 

described in Section 2.3.4 will also be investigated.  The dashed lines in Figures 3.2 and 3.3 

(see also Appendix D) illustrate the selected factors, variables, and processes of the 

structural inertia model that will be examined in this study. 
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Figure 3.2: Matrix of Inertial Factors and Moderating Variables  

Categories of Urban Structural Inertia Factors  Moderating Neighborhood Variables Source References 

Primary Secondary Tertiary Age Size Homogeneity 

Legal/ 
Political/ 
Government 

Fee Simple 
Property  
Ownership 

Founding Plan    (Anderson, 1993), (Lynch, 
1972),  

Plat System    (Breunlin, & Regis, 2006), 

(Campanella, & Vale, 
2005), (Fried, 2000), 

(Moudon, 1986), (Sheer & 

Ferdelman, 2001) 

Easements    

Eminent Domain    

Zoning Codes / Building Code    (Hayden, 2003, p. 233), 
(Moudon, 1986), (Stahura, 

1979), 
Covenants / Deed Restrictions     

FHA Regulation    

Tax Structure    

Political Power 
Local    (Schwirian, 1983) 

National    

Built 
Environment 

Buildings/ 
Built 
Structures 

Block    (Anderson, 1993), 

(Moudon, 1986), (Sheer 
and Ferdelman, 2001), 

(Siksna, 1997),  

Lot: Size / Shape    

Building    

Land Use Commercial     

Residential    

Public/ Institution    

Infrastructure/ 
Transportation 

Roads    (Sheer & Ferdelman, 2001), 
(Siksna, 1997), 

Rail    (Warner, 1962) 

Bus    

Air    

Infrastructure/ 
Utilities 

Sewer    (Herman, & Ausubel, 1988), 
(Maryland, & Weinberg, 

1988), (Melosi, 2000), 
Gas    

Telecom    

Fiber Optic    

Electric    

Water    

Economic Financing     

Employment Location Fixed    (Stahura, 1979), 

Location Flexible    

Specialization    

Original Comparative Advantage    (Glaeser & Gyourko, 2005), 

(Glaeser & Shapiro, 2003), 
(Stahura, 1979), (Song, 

2009) 

Cost of Recovery of Capital     

Social/ 
Cultural 

Place Attachment    (Fullilove, 1996), (Fullilove, 
2004), (Fried, 1963), (Fried, 

2000), (Proshansky, 

Fabian, & Kaminoff, 1983), 

Neighborhood Identity    

Cultural / Ethnic Identity    (Breunlin, & Regis, 2006), 
(Fullilove, 2004), (Hunter, 
1971). (Simone, 2004), 
(Stahura, 1979),  

Social 
Networks 

Social Clubs    

Non-Gov. Org.    

Associations    

Family Friends    

Political/Social    

Perception Amenities     

Disamenities    

 
Hypothesized relationship of moderating variables to iner tial factors  

Represents a positive relationship to inertial factors  

Represents an inverse relationship to inertial factors  
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3.3. PURPOSE, SCOPE, AND PRIMARY VARIABLES OF THE RESEARCH 
 

The main purpose of this research is to understand the relationship between patterns of 

space and the built environment, and their affect on structural inertia in suburban 

neighborhoods.  Because structural inertia has been defined here as the tendency of an 

urban area to resist change due to its existing physical, economic, social, and cultural fabric 

(see section 1.1): resistance to change—or change—is the primary outcome of the model 

process that must be examined.  The definition also tells us that the existing physical, 

economic, social, and cultural characteristics of a neighborhood are considered the 

predictors of change in this study (see Figure 3.3).  The first-ring suburbs of eastern North 

America constitute the context for this research. 

 

 

Figure 3.2: Conceptual Diagram 
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In order to examine structural inertia as resistance to change, resistance must either be 

directly analyzed in the form of attitudes and behaviors of people in a neighborhood: or else 

we must assess the results of the accretion of attitudes and behaviors using the manifest 

physical changes that occur in a neighborhood over time.  If a longitudinal measure of the 

physical changes in a neighborhood is to be made, it is also of critical importance that the 

metric should be patterns of change in a community that occur in relation to the predictor 

variables, not simply levels of aggregate change within the community. In other words, 

merely measuring whether a suburban area undergoes a certain level of aggregate change 

over time will not confirm whether the measured transformation would have occurred without 

the predictor variables.  Comparison among similar neighborhoods will also be used as 

additional confirmation across cases of the relation between predictor and outcome 

measures.  However, within an individual case it will be necessary to relate the pattern of 

change in the dependent variables within each time period to the existing mosaic of 

independent variables.  A direct measure of resistance-to-change in attitudes and behaviors 

will also be accomplished by the use of a psychometric place attachment and place identity 

scale.  The proposed psychological measure of place attachment and place identity is, 

however, limited by access to neighborhood residents living in the present community.  

These measures therefore have limitations in a longitudinal framework, especially within the 

data collection time allowable in this research.  

 

In summary, looking at the structural inertia model presented in Section 3.2, as further 

defined by the overlaid dashed line (see also Appendix C), the variables in this study are 

stipulated as follows:  The primary dependent variable, or outcome variable, is change or 

resistance to change: Changes in buildings—measured by counts of buildings constructed 
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or demolished over time, as well as frequency of changes to parcel land use.  An additional 

dependent measure of place attachment and place identity will also be used, but for 

practical reasons it can only be used within the most recent time period.  The independent 

variables, or predictor variables, are the existing neighborhood forms and spaces inherent in 

blocks, plots, building sizes, and streets.  It is also important to understand that measures of 

change or persistence in the dependent variables will be examined both in terms of quantity 

of change, but also where the change takes place within the geography of form and space 

(see Figure 3.3).  The moderating variables are neighborhood size and age. 

 

3.4. RESEARCH QUESTIONS AND VARIABLES 
 

The overall research question of this study is: 

“How do existing patterns of buildings, plots, blocks, and streets affect structural inertia in a 

first-ring suburban neighborhood?” 

 

In order to answer this fundamental question, we must first ask: What are the relationships 

between the existing patterns of space and built environment in a neighborhood, and the 

relative levels of change occurring in land use and building longevity over time?  In a study 

of suburban change and persistence, Collver & Semyonov (1979, p. 480) remind us: 

“change and persistence are complementary aspects of every active, open system of 

relationships.  Whether a system is to be described as changing or stationary depends on 

the conceptual and time frames within which it is viewed and the sensitivity of the 

instruments for detection of change.”  Critical in this inquiry then, is the notion that change is 

a diachronic concept.  Change is only measurable with knowledge of an earlier condition or 
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series of conditions.  An empirical understanding of this concept will therefore require a 

longitudinal or time-series approach to answer the following questions: 

 Research Question 1: How do existing patterns of buildings, plots, and blocks of a 

neighborhood relate to change over time? 

 Research Question 2:  How do existing patterns of streets, roads, and boulevards in a 

neighborhood relate to change over time? 

 Research Question 3:  How do neighborhood size and age moderate the relationship 

between change and existing patterns of buildings, plots, blocks, and streets? 

In addition to longitudinal questions of morphological change, it is also possible to assess 

relative levels of structural inertia through a direct socio-cultural measure of place 

attachment and place identity in the most recent time period, both within a single case and 

across multiple cases.  Because only a single time period is possible in assessing place 

attachment and place identity their measure is limited to an exploratory investigation. 

 Research Question 4:  How do existing patterns of buildings, plots, blocks, and streets of 

a neighborhood relate to residents’ perceptions of place attachment and place identity? 

 

3.5. DEFINITION OF KEY TERMS 
 

First-ring Suburb: Also known as inner-ring suburb—the innermost ring of suburbs that 

originally formed near or outside the outer expanding edge of the city, as in the United 

States or British Commonwealth countries, especially Canada, Australia and New Zealand.  

In a report for the Metropolitan Policy Program at The Brookings Institute, Puentes and 

Warren (2006, p. 1) suggest that one of the most invigorating changes in urban policy in the 

last several years has been the increasing attention paid to North America’s older inner-ring, 
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‘first’ suburbs. “Home to nearly 20 percent of the US population, first suburbs are, and have 

always been important.  They are generally defined as those places that developed first 

after their center city, before or during the rapid suburban expansion right after World War II, 

and before the newly developing suburbs of today.  They are usually in the first ring of 

communities very close to the metropolitan core.” 

 

Structural Inertia:  The tendency of an urban area to resist change due to its existing 

physical, economic, social, and cultural fabric.  This definition is derived from the component 

terms:  Inertia, meaning “a tendency to do nothing or remain unchanged”, or when combined 

with an adjective, the sense of resistance to change on some other physical property 

(Concise Oxford English Dictionary, 2008).  Structural is defined as: of, or relating to, the 

arrangement of, and relations between the parts or elements of a complex whole, as in  

“There have been structural changes in the industry.” 

 

Morphology:  The study of urban and suburban morphology is the study of the form of cities 

over time (Scheer, 2004, p. 106).  Morphologists analyze a city’s evolution from its inception 

through all of its subsequent transmutations: identifying, categorizing, and dissecting its 

many components (Moudon, 1997, p. 3).  Because the city is an accretion and synthesis of 

incalculable numbers of decisions made as individual and group actions at every moment of 

every day: urban morphologists focus instead on the tangible culminations of these socio-

economic and cultural forces at play, rather than the decisions themselves.  These tangible, 

or physical, forms that are studied often include: plots—property ownership boundaries, 

streets and the blocks they form, constructed space—built forms, and open space—parks, 
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gardens, plazas, yards, etc.  Morphologists examine all of these components at multiple 

points in time in the life of a city or suburb (Levy, 1999, p. 79). 

 

Spatial Configuration: The non-geometric, or topological, relationship between one space 

and another, or multiple spaces, within a holistic account of all spaces within the system 

(Hillier & Hanson, 1984).  Hillier (1996, p. 1) also describes spatial configuration as “relations 

taking into account other relations.”  The configurational analysis approach of space syntax 

has developed techniques that give quantitative expression to the idea “that it is how things 

are put together that matters” (Hillier, 1996, pp. 1-2).  In other words, the formal and spatial 

aspects of architecture and urban design are fundamentally configurational, in that the way 

the parts are put together to form the whole is more important than any of the parts taken in 

isolation.  Space syntax methodology includes several research techniques that can be 

used to objectively describe and measure the spatial configuration properties of a suburb, 

including integration and connectivity. 

 

Integration:  Configurational pictures of the city from the point of view of each of its 

constituent axial lines or spaces can be objectively and quantitatively measured through the 

measurement of integration (Hillier, 1996, p. 160).  The integration value of each line formed 

in an urban grid reflects its mean linear depth from all other lines in the system. This 

measure can be measured at different scales; global integration describes the average 

depth of a space—or line—to all other spaces in the system. Local integration, or integration 

at radius=3, measures the mean depth from every line to every other line three steps away.  

The spaces—or lines—of a system can be ranked from the most integrated to the most 

segregated.  Certain linear spaces that are most directly connected to every other space will 
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have a tendency to attract higher densities of through-movement—they will be most 

integrated into the system as a whole (Peponis & Wineman, 2002, p.271).  The integration 

values can then be grouped and mapped by color; and a global integration map of the whole 

city—or suburb—can be produced.  A useful map of local integration can also be created by 

calculating integration up to a certain number of lines away from each line: In most research, 

local integration is usually calculated at a radius three lines (R = 3).  Each of the individual 

terms within this definition of integration will now be examined individually: 

Axial Map:  The initial approach of the space syntax methodology utilizes an axial line-based 

representation of an urban structure (Hillier & Hanson, 1984; Jiang & Claramunt, 2002, p. 

297).  Axial lines are employed to represent directions of unbroken vectors of movement 

and visibility; therefore they illustrate the longest visibility lines in two-dimensional suburban 

space.  Over the last twenty years, this approach beginning with the axial map has been 

utilized in solving various conundrums in urban processes, such as prediction of crime 

analysis, way-finding, and vehicle and pedestrian flows.  “A set of axial lines, that mutually 

intersect and cover a whole free space, is called an axial map” (Jiang & Claramunt, 2002, p. 

297).  In Hillier and Hanson’s (1984) original description, an axial map comprises the least 

number of longest axial lines that pass though at least one convex space and a permeable 

threshold. 

Depth: The depth of an axial line is defined by the number of lines—steps or turns—in 

distance it is from another axial line (See Section 2.3.1 and Figure 2.8 for detailed 

procedure).  A syntactic step is defined as the direct connection, or permeable relation, 

between a convex space and its immediate neighbors.  In an axial map a syntactic step may 

be understood as the change of direction from one line to another.   Depth between two 

spaces—or between two lines in an axial map—is defined, as the least number of syntactic 



 

71 

steps in a graph required moving from one space to the other, rather than metric distance.  It 

also follows that each line has a minimum average line ‘depth’ from all other lines in the 

system.  The concept of depth can also be extended to include total depth.  This is the sum 

of all the depths in the system from a given origin space—or line.  It can be interpreted as 

the total distance to go from the starting line to all other lines in the system.  It can also be 

read as mean total depth if it is simply divided by the size of the system in total lines.  There 

are significant differences in the mean depth of lines from all other lines, and it is these 

differences in depth that account for the influence of the urban grid itself on movement in the 

system.  Hillier (1996, p. 160) notes that within the urban/suburban street grid, the less 

depth—shallowest lines—the more movement: conversely, the more depth, the less 

movement. 

 

Global Integration: A measure of the integration, or depth, from any one point or axial line to 

all other points in the system. It is therefor a metric of how well each node is integrated 

within the overall system of radius=n.  

Local Integration:  A measure of the relative depth of a space or line from all lines within a 

certain topological or metric distance.  It is therefor a metric of how well each node is 

connected to all other nodes within a certain number of steps or radius, most commonly 

measured as depth to all lines within three steps—also known as radius=3. 

Integration Core:  Hillier and Hanson (1984, p. 115) note that it is important to determine 

what type of pattern the most integrating lines make in an axial map of an urban area.  “A 

useful device is to make a map of the 10%, 25% or 50% most integrating spaces.  This map 

might be thought of as the core of the settlement.”  In other words, this indication of the 10% 

most integrating lines would then be considered the integration core of the system.  Hillier 
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also suggests looking at the opposite extreme of depth and examining the distribution of the 

25% least integrated—or most segregated lines, often indicating a cluster in the quieter 

zones of the settlement.  This study thus incorporates four levels of global and local 

integration, the 10% most integrated core lines, the next 40% of medium-high integration 

lines, the next 25% of medium-low integration, and finally, the lowest 25% integrated lines: 

also known as the most segregated lines. 

 

Connectivity:   The connectivity of an axial line is a measure of the number of lines that 

directly intersect that given axial line.  Jiang and Claramunt (2002, p. 298) state that 

connectivity also denotes” the number of immediate neighbourhoods [sic] of this axial line.”  

The sum of the inverse connectivity values of the immediate neighborhoods of an axial line 

is the control value of that axial line.  In simpler terms, the control value of an axial line 

measures the degree to which a line controls the access to its neighboring lines. 

 

Intelligibility:  As noted, connectivity for each spatial unit is the number of spatial units 

directly connected to it: which is simply the number of convex spaces directly accessible 

from a given convex space or the number of axial lines intersecting an axial line.  Combining 

global integration and the local measure of connectivity, the intelligibility of a road system 

can be gauged.  “The degree of correlation between connectivity and integration values can 

be used as a measure of the predictability built into the entire environment and therefore of 

its intelligibility” (Bafna, 2003, p. 27). This degree of correlation is expressed by the 

Pearson’s Product Moment Coefficient ( r ). 
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Place Attachment and Place Identity:  Proshansky et al. (1983, p. 59) define place identity 

as: “a sub-structure of the self-identity of the person consisting of, broadly conceived, 

cognitions about the physical world in which the individual lives.”  In simpler terms: our 

subjective sense of self is defined and made manifest not merely by our relationship to other 

people, but also by our relationship to the various physical settings that define and structure 

day-to-day life (p. 58).  Relph (1976, p. 20; Proshansky et al., 1983) contends that through 

personal attachment to geographically locatable places, we acquire a sense of belonging 

and purpose, which give meaning to our lives.  Furthermore, these cognitions—these mental 

processes by which knowledge is acquired, represent memories, ideas, feelings, attitudes, 

values, preferences, meanings, and “conceptions of behavior and experience which relate to 

the variety and complexity of physical settings that define the day-to-day existence of every 

human being.”  Proshansky et al. (1983, p. 59) also note that inherent in the notions of self-

identity and place identity, is the idea that the psychologically healthy state of a person’s 

self-identity is not a static condition: rather it is distinguished by growth and change in 

response to a changing physical and social environment.  
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CHAPTER 4: 

METHODOLOGY 

 

This chapter contains five sections, including: a summary of the research approach adopted 

in this study, an overview of the protocols for selecting cases for the study, a detailed 

description of the data collection techniques incorporated, data analysis procedures, and 

finally, the identification of quality standards for the research.   

 

4.1. RESEARCH STRATEGY OVERVIEW 
 

The overall research strategy of this study is: multiple case studies with multiple units of 

analysis (embedded) and a time-series, or longitudinal, tactic within each case.  While the 

fundamental literature on case study design varies in the interpretation and use of a case 

study approach, a workable definition of the strategy is presented in two parts as follows: 

(1) “A case study is an empirical inquiry that (i) investigates a phenomena or setting in 

depth and within its real-life context, especially when (ii) the boundaries between 

phenomenon and context are not clearly evident” (Groat & Wang, 2002, p 346). 

(2) “The case study inquiry (i) copes with the technically distinctive situation in which 

there will be many more variables of interest than data points, and as one result (ii) relies 

on multiple sources of evidence, with data needing to converge in a triangulating 

fashion, and as another result (iii) benefits from the prior development of theoretical 

propositions to guide data collection and analysis” (Yin, 2009, p. 18). 

 

A case study design is utilized here because this research endeavors to understand a real-

life phenomenon in depth, but this understanding incorporates significant contextual 

conditions because they are highly pertinent to the phenomena of study (Groat, & Wang, 

2002, p. 346; Yin, 2009, p. 18).  A case study strategy is not simply the examination of a 
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phenomenon in the field; it involves the specific choice of a case, or cases, and the complex 

dynamics with which it is interconnected.  It is important to note that a case study design is 

not a variant of a research design for a different strategy, such as quasi-experimental: the 

case study has been recognized as something singular and different (Yin, 2009).  Stake 

(2005, p. 236) tells us that a case study strategy for research is defined by interest in 

individual cases, not by the methods of inquiry: “The name case study is emphasized by 

some of us because it draws attention to the question of what specifically can be learned 

from the single case.”  Even in the use of multiple cases in a research strategy, Stake 

reminds us that although we may simultaneously examine more than one case, “each case 

study is a concentrated inquiry into a single case…the more the object of study is a specific, 

unique, grounded system the greater the usefulness of the epistemological rational” (2005, 

p. 236).  Groat & Wang (2002, p. 346) also add that the potency of a case study strategy is 

in its ability to generalize to theory, not necessarily to a larger population. The case under 

investigation must also be well bounded and defined. 

 

The units of analysis in this study are first-ring suburban neighborhoods selected from 

mature eastern US cities for the purpose of theoretical replication.  Four different suburban 

neighborhoods have been selected, and longitudinal data from four time periods have been 

collected for analysis for each neighborhood.  The four cases will be “embedded” with 

several subunits of analysis within each neighborhood, including: buildings, plots, blocks, 

and streets (refer also to variables in Section 3.3 and Appendix C). 
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4.2. DEFINING CASES AND TIME PERIODS 
 
 
The research strategy in this dissertation uses a collective case study approach in order to 

look both synchronically—across cases, and diachronically—longitudinally within each case 

at the four selected case neighborhoods with theoretical replication, and generalization to 

theory.  Stake (2005, p. 237) describes three types of case study: (1) the intrinsic case 

study, is utilized because the researcher is interested in this specific case, not for any 

similarity to other cases or potentially universal traits. The second study type (2) is the 

instrumental case study, where the case itself is of lesser interest than providing insight into 

an issue or the fine-tuning of a theory.  The third (3) type of study is the collective case 

study.  In this type of study, the researcher has even less interest in the peculiarities of one 

case, and may study a number of cases jointly in order to probe into a particular 

phenomenon.  As noted in Section 4.1, the selection of cases for this collective case study 

research is dependent upon analytic generalization (generalizing to theory) and theoretical 

replication.  Part of the process for selecting the four cases in this study was to investigate 

similarities in socio-economic dimensions between neighborhoods. Pairs of matched 

neighborhoods have been selected for each of two cities in North Carolina, and will be as 

closely aligned as possible based for their earliest time period.  Time periods for data 

collection are similar across all four cases, and are the same within each city pair. 

4.2.1. Selection of Case Neighborhoods 

Reviewing studies by Scheer (2004, 2001a; 2001b) and Vaughan et al (2010; 2009: 2008; 

2006) on suburban morphology in the US and the UK, certain patterns emerge in terms of 

where to expect structural inertia versus where to expect strong indications of change.  

Many of the Vaughan et al. studies have focused on what had been small crossroad centers 
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formed during the area’s oldest time period.  These early centers were then enveloped into 

the outer suburban, and then urban fabric of the central city over periods of 80 to 100 years.  

Significant support for the persistence of the suburban centers in these studies appears to 

have come from the global integration of the original crossroads, that is to say integration 

that resulted in a tendency toward through-movement.  The spatial configuration of the 

original rural roads—the natural movement resulting from their integration—continued to 

draw land uses that would benefit from increased traffic over time.  The question is—does 

the crossroad area itself exhibit high-levels of structural inertia, or do areas nearby that are 

more segregated, yet still close to the high-integration crossroads, exhibit inertia?  If a 

particular street or section of the network is privileged for more through-movement, what is 

the implication for inertia or change at the intersection versus in adjacent neighborhoods? 

 

For a full examination of the processes of change and persistence in suburban 

neighborhoods, a combined methodological approach utilizing morphological and syntactic 

techniques requires a comparison of the same geographic location at several points in time 

to detect either change or persistence in that location.  In this research, change is measured 

in structures built or demolished, or in changes to land use per parcel that occur in specific 

locations over time.  The Scheer & Ferdelman, (2001a) examination of Cincinnati compared 

four different points in time using a combination of publically available geographic 

information system (GIS) map data, Sanborn Insurance Maps, and other historical 

documents.  Unfortunately, a longitudinal study of a single case does not allow an 

examination of possible moderating variables such as neighborhood age and size.  This 

study will therefore require an examination of additional neighborhoods that are similar in all 

categories, except for variances in age or size at several points in time.  It would be quite 
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difficult to define potential moderating variables of size and age of the neighborhood without 

comparisons between locations that exhibit differences in these community characteristics.  

Further, in order to help control for significant differences in economics, demographics, 

history, policy, and culture between metropolitan areas, this study examines pairs of 

neighborhoods within the same city. 

 

The selection of a case/site for analysis also suggests a neighborhood that exhibits at least 

some of the anticipated formal markers that were shown in Chapter 2 to be related to 

structural inertia.  Another marker to consider in the selection process of case study 

neighborhoods is the overall street pattern.  Southworth & Owens  (1993, p. 273) contend 

that the physical fabric of streets in a neighborhood is of primary concern in the design and 

growth of a suburban area.  The roads “invariably constitute the first marks of settlement on 

the undeveloped landscape at the fringe.”  Streets in neighborhood development both divide 

and connect suburban space as the basic skeletal frame of the community.  As Hillier (2007, 

p. 20) reminds us, “Human behavior does not simply happen in space.  It has its own spatial 

forms.  Encountering, congregating, avoiding, interacting, dwelling, teaching, eating, 

conferring are not just activities that happen in space.  In themselves they constitute spatial 

patterns.”  These social and movement patterns are initiated by the concretions of streets 

laid-out during various historic cycles of development.  Southworth & Owens  (1993, pp. 

273-277) used a comparative case study approach to look at the historic development 

patterns of several suburban areas in the San Francisco Bay Area, and established a 

typology of four street patterns that were commonly used over time on the urban/suburban 

growth edge.  The authors contend: “the clarity, orientation, and topographic sensitivity of 

street patterns significantly shape a community’s self-image and sense of place” (p. 273).  
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The four typologies that they identified were: (1) the speculative gridiron; (2) interrupted 

parallels; (3) incremental infill; and (4) various forms of cul-de-sac and loop patterns.  Their 

study also indicated that the four typologies were integrally connected to the economic and 

social development cycles that were occurring during the historic period concurrent with the 

growth of the urban fringe.  Their research showed that the speculative gridiron was 

associated with a pre-1930 growth cycle that involved the inexpensive subdivision of land 

into simple lots and streets that could then be developed by small-scale builders involving 

one or several lots on one or several blocks.  The interrupted parallels type indicated a 

development cycle that was more internally focused on a neighborhood and formulated by a 

single developer, and was therefore more disconnected from the overall community.  Streets 

typically became looped and curved rather than connecting to adjacent neighborhoods, and 

blocks grew in length in order to reduce costs associated with street building and provide 

quieter residential areas.  This period usually occurred during and just after WW II.  

Examining several Vaughan et all (2010; 2009: 2008; 2006), and Scheer (2004, 2001a; 

2001b) studies looking at the interaction of early street patterns and subsequent growth of 

suburban areas, it appears that case neighborhoods that involve both an early pattern of 

speculative gridiron and later interrupted parallels would yield a potentially rich 

neighborhood for examination. 

 

Toward an examination of the potential moderating effects of neighborhood age and size, 

the four case communities selected for this study were carefully matched for early socio-

economic and spatial character, except for one younger case study to look at age, and one 

larger case study to examine size.  Figure 4.1 illustrates a diagrammatic representation of 

the selection process for assessing case study neighborhood age and size potential 
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moderating variables.  If the demographic characteristics of all selected cases are matched 

for relative uniformity between neighborhoods in the earliest time period, then the 

moderating variables of neighborhood age and size can be explored with only four cases. 

 

 

•  The Four Selected Case Study Neighborhoods 

For ease of data gathering as well as maximizing similarity, this research uses two 

communities selected from each of two cities within the same state, for a total of four case 

study neighborhoods.  The four case study neighborhoods selected for this study are: 

•  Oberlin Village, Raleigh, NC 

•  College Park / Idlewild, Raleigh, NC 

•  Biddleville, Charlotte, NC 

•  Cherry, Charlotte, NC 

Figure 4.1: Case Study Neighborhood Selection and Comparison Guide 
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During the preliminary stages of this research, a pilot study was performed to test some of 

the research techniques proposed for this examination.  After investigating eight possible 

sites in Raleigh and Durham with similar spatial and socio-economic origins, including, 

Method, Nazareth, South Park, College Park, Idlewild, Smoky Hollow, Five-Points, and 

Mordecai: Oberlin Village neighborhood was selected for the pilot study work.  The study 

boundaries of Oberlin Village contain approximately 339 acres.  Oberlin Village was found to 

be similar to the ages of the other three older neighborhoods in this study; therefore a 

younger neighborhood within the City of Raleigh was needed as a matched second case 

within the same city. 

 

Figure 4.2: Raleigh Locator Map for Oberlin and College Park 
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After reviewing approximately seven neighborhoods within Raleigh, College Park / Idlewild 

was selected for its similar socio-economic and spatial beginnings, as well as size, distance 

to downtown, and existence of a nearby college and early streetcar line.  Including College 

Park in this study will allow for an examination of age as a moderating variable since it is 

nearly 40 years younger than Oberlin Village and the other two neighborhoods.  The 

boundary selected for the case study of the College Park / Idlewild neighborhood 

encompasses 251 acres (see Table 4.1) along the southern edge of the St. Augustine’s 

Campus and Oakwood Cemetery.  Essentially, Linden Avenue and Raleigh Boulevard make 

up the east and west perimeters, and Oakwood Avenue is used to designate the northern 

edge.   The southern boundary is primarily along Hargett St., Battery Dr., and Cotton Pl. 

 

Figure 4.3:  Charlotte Locator Map for Biddleville and Cherry 
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Table 4.1: Selected Case Study Neighborhoods 

City Neighborhood Study Time Periods Area (Acres) Origin Date 

Raleigh, NC Oberlin Village 1914, 1953, 1983, 2010 339 Circa 1872 

College Park / Idlewild 1914, 1953, 1983, 2010 251 Circa 1910s 

Charlotte, NC Biddleville 1929, 1953, 1983, 2010 300 Circa 1880s 

Cherry 1929, 1953, 1983,  2010 217 Circa 1870s 

Note:  Origin dates indicate approximate formation of distinct neighborhood or rim village 

 

In order to minimize the effects of local and state politics and economics, the second set of 

case study neighborhoods was selected within North Carolina, in the City of Charlotte.  

Having established Oberlin Village and College Park/Idlewild as the older/younger pair, the 

goal was to find a pair of neighborhoods within Charlotte that were as similar at their origin 

as possible, while being different in terms of size.  Biddleville, northeast of downtown is well 

matched in early socio-economic, spatial, and demographic characteristics to Oberlin Village 

and College Park in Raleigh.  After reviewing ten additional similar neighborhoods in 

Charlotte, Cherry was selected as the fourth case study neighborhood—matching most of 

the characteristics of the other three while being considerably smaller than the other three 

case study areas.  Biddleville was established in the 1880s and the study area of this 

neighborhood contains approximately 300 acres.  Cherry on the other hand is essentially the 

same distance as Biddleville from downtown Charlotte, and was also an African American 

rim village (see Sections 5.1 and 5.2 for additional detail) formed at about the same time as 

Biddleville.  However, Cherry only includes 217 acres within the study area boundary 

delimited by this research, providing a reasonable comparison to the larger size of 

Biddleville.  The introductory sections of Chapter 5 for each neighborhood will describe how 

the four case study areas all originally began as predominately African-American 

settlements within two miles of their city center.  All of the study neighborhoods are bordered 
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by at least one college or university, are served by a fairly robust road system, and have had 

service from at least one streetcar line in the past.  The neighborhoods typically began as 

blue-collar and skilled labor centers (Hanchett, 1998, p. 43; Simmons-Henry, 1993, p. 18).  

Local employment in all four neighborhoods tended to focus on skilled crafts such as 

carpentry or masonry, or support personnel for the adjoining universities or the domestic 

needs of nearby wealthy neighborhoods.  Freedmen, or former slaves, formed three of the 

four study neighborhoods soon after the end of the Civil War.  College Park was developed 

in the 1920s, and is included in this study specifically for this difference in age, in order to 

provide an examination of the age of the community as a potential moderating variable. 

Three of the neighborhoods are also similar in area and parcel size, whereas Cherry was 

included specifically for consideration of community size as a possible moderating variable. 

 

In summary, a total of four cases, with two pairs of neighborhoods in each of two cities were 

selected based partially on the following criteria: 

 Old and young neighborhoods, based on mean age, are in one city.  Large and small 

neighborhoods, based on mean size, are in a different city.   

 Demographics, history, socio-economics, cultural background, and local and state laws 

and policies are as similar as possible for the early time periods in each neighborhood.  

 Raleigh and Charlotte are both within North Carolina in order to minimize political, 

cultural, and region-wide economic differences.  

 The pairs of matched neighborhoods per city were selected based on available data for 

the selected time periods. Three of the four time periods are the same for all four 

neighborhoods, and each city pair of neighborhoods has exactly the same time periods.  

The earliest time period is different between Charlotte and Raleigh: 1929 versus 1914. 
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 Part of the process for selecting the four cases was investigating similarities in socio-

economic dimensions between the four cases: such as prominent industries and original 

comparative economic advantages and early demographic and cultural similarities. 

 Case neighborhoods that involve both an early pattern of speculative gridiron and later 

interrupted parallels may yield potentially rich examples of structural inertia. 

4.2.2. Database Development 

As described in Chapter 3 and Section 4.2.1, in order to establish a pattern of change, four 

points in time are examined for each neighborhood in this study.  The choice of time periods 

considered several factors, including (1) three roughly equal spans between T1 and T2, T2 

and T3, and T3 and T4; and (2) readily available and consistent data for each time period.  

Between each pair of neighborhoods within one metropolitan area, the selected time periods 

should be as close to identical as possible in order to minimize the threat to external validity.  

Early time periods, before 1970, rely on Sanborn Insurance maps for building, parcel, block, 

land use, and road data.  Sanborn maps were only created at specific times in history and in 

specific cities, therefore availability of Sanborn Maps became a primary factor in deciding 

the first two time periods to be used in each of the four case study neighborhoods.  

Fortunately, both Raleigh and Charlotte had fairly extensive Sanborn map coverage in 1950 

to 1953.  Both College Park and Oberlin Village in Raleigh also had consistent coverage in 

1914.  Biddleville and Cherry in Charlotte did not  have reliable Sanborn coverage until 1929 

for both neighborhoods.  The two later time periods for all four neighborhoods were well 

documented with aerial photographs in 1980, and GIS shapefiles and US Census data for 

2010.  The four time periods used for Raleigh were therefore 1914, 1953, 1980, and 2010.  

For Charlotte, the time periods selected were 1929, 1953, 1980, and 2010 (see Table 4.1). 
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All map data were developed using ESRI ArcMap 10.0TM following a similar procedure for 

each neighborhood and within each time period (see Appendix F for GIS shapefile and layer 

information created and used in the analysis of each neighborhood time period).  Early data 

collection and preparation included: downloading shapefiles and other digital map data from 

Mecklenburg and Wake Counties and the city GIS departments of Raleigh and Charlotte; 

setting coordinate systems, projections, and units to the same datum; and combining the 

available feature sets into a personal geodatabase.  Sanborn Map data were downloaded in 

digital form from the NC State University library site (http://www.lib.ncsu.edu/gis/).  Publically 

available data from the Wake and Mecklenburg County Tax data bases also provided 

background data such as: sale or deed date, property value, building footprint size, and 

parcel or plot size and shape.  Once the GIS background information was prepared and 

applied in separate layers, historic and missing building, road, and property line information 

for older time periods was heads-up digitized from historic photographic or Sanborn 

Insurance maps. 

 
4.3. DATA COLLECTION METHODS 
 
 
This section details the use of the three selected methodological approaches described in 

Section 2.3 and illustrated in Figure 3.3: (1) Conzenian morphology; (2) space syntax; and 

(3) a measurement scale of place attachment and place identity.  Section 4.3 also describes 

how each data collection technique will specifically address individual research questions 

and further: describes which variable of this study is addressed in the procedure.  Figure 4.4 

presents a summary diagram of the data collection approaches, and the study variables. 
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4.3.1. Conzenian Morphology 

Three independent measures and three dependent measures in this study are analyzed 

using an integrated morphological methodology (see Section 2.4 and Figure 4.4) developed 

by M.R.G. Conzen, Muratori and others (Conzen, 1960; Levy, 1999; Moudon, 1997; 

Whitehand & Carr, 1999; Larkham, 2006).   

 

 

Figure 4.4: Methodology and Data Collection Diagram 
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Counts of new building construction, frequency of building demolition, and changes in land 

use as dependent variables; and block size, plot size, and building size as independent 

variables; are developed using ESRI ArcMap software version 10.0 and the GIS database 

described in Section 4.2.2 (also see Figure 3.3 and 4.4).  Raw GIS map data were obtained 

from open-source city, county, and state archives. US Census data were obtained from 

American Fact Finder website as well as through the NC State Library system.As described 

in Section 2.3.1, the morphological method is intended to measure the built-form factor 

subset of the structural inertia model.  Examining the specific techniques utilized in previous 

studies, including the nature of the data, how the techniques are performed, and how the 

findings are likely to appear, inform the use of a morphological approach in this 

investigation.  As with several similar studies that have been completed by Vaughan et al., 

the built forms and spaces such as buildings, plots, open spaces, and blocks have been 

analyzed and interpreted with a typical Conzenian morphological approach.  However, 

streets, roads, and any other movement corridors will be investigated and interpreted by 

using space syntax techniques (see Section 2.3.2 for theoretical background): specifically by 

examining measures of global integration (radius=n), local integration (radius=3), and 

connectivity.  The separation of roads is a departure from many previous morphological 

studies, but the necessity for focusing on accessibility and movement in an examination of 

the neighborhood and regional street networks take precedence over the inclusion of street-

as-surrounding-space in the morphological approach.  Using a similar approach, Griffiths et 

al (2010) have successfully completed several studies in historic suburbs in Great Britain 

that incorporated space syntax with a simple form of urban morphological study in the 

Conzen tradition.  Following the example set by these studies, as well as other hybridized 

techniques in research by Scheer (2001a) and Osmond (2010), this study will use a 
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modified methodological approach that incorporates sections of these earlier studies, but is 

more specific to an exploration of structural inertia. 

Although more detail in the generation and use of the morphological data are provided in 

Section 4.4, this section provides general procedures for the techniques and processes 

used in the development of morphological data incorporated within this study.   

1. Initially, a GIS data set was developed by setting 2010 background data such as 

planimetric shapefiles showing parcels, building footprints, road edges, street centerlines, 

etc. to the same coordinates and projection. 

2. then Sanborn Insurance map scans were georeferenced to the already prepared 2010 

background data set starting with the earliest time period—such as 1914 for the Raleigh 

neighborhoods. 

3. Once the Sanborn maps were aligned with the GIS map base, each building footprint was 

examined to see if it was different in 1914 than today.  If a different building existed in that 

location in 1914, a building footprint was heads-up digitized in that location, and categorized 

as existing in 1914, and if any buildings in the GIS database were not shown on the 1914 

Sanborn maps, their footprints were removed. 

4. The same procedure was followed to correct street edges, land uses, parcel boundaries, 

and block outlines to 1914 conditions. 

5. Then all of the existing 1914 building footprints, street edges, parcel boundaries, and 

block outlines were carried onto a new map for the 1953 time period as existing in 1914. 

6. Sanborn maps for 1953 were then georeferenced below the existing 1914 digitized 

shapes and remaining GIS data from the 1914 map. 

7. The process then repeated, looking at each building on the 1953 Sanborn map to see 

what changes had taken place.  The building footprint might have three possible outcomes, 
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having been demolished since 1914, or a new building having been built in that location 

since 1914, or the 1914 building still existing. 

8. Each outcome, whether demolished, built new, or existing at every location was coded 

and recorded.  At the same time, changes in parcel size, land use per parcel, and street 

edge changes were also coded and logged. 

9. Once all the building and parcel counts had been heads-up digitized and logged, a large 

shapefile of all the building and parcel data were created with coding for existing, new, or 

demolished, and the new and existing building data were carried forward to a new 1980 map 

as buildings existing in 1953 so that the process could be repeated for 1980 and 2010. 

4.3.2. Space Syntax 

Three syntactic measures in this study were derived from axial maps developed for each 

time period within each neighborhood: (1) global integration (radius = n); (2) local integration 

(radius = 3); and, (3) connectivity, using the approach developed by Hillier & Hanson (1984, 

2008) and reviewed in Section 2.3.2.  As described in Chapter 2, global and local integration 

are, in a general sense, measures of accessibility: with varying radii of integration relating to 

differing scales of access.  Within this study, the focus will be on accessibility as potential for 

“through movement” (Hillier & Iida, 2005): or in other words, the proclivity of a particular 

street for movement, measured on a continuous and quantifiable scale.   

 

An intelligibility index was also derived for each time period, and for each neighborhood.  

The intelligibility index is simply the correlation, or Pearson’s r, of the bivariate regression 

between global integration and connectivity.  It is measurable regardless of the size of the 

system, and does not have units.  Peponis and Wineman (2002) note that the syntactic 

measure of intelligibility is the degree to which spaces with high values of integration also 
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have high levels of connectivity within the system.  High levels of integration, particularly 

global R=n integration, and connectivity are associated with an intelligible system of street 

segments, and therefore indicates easier navigation for both drivers and pedestrians (Hillier, 

et al., 1993).  The derivation of an intelligibility index will provide measurable comparisons 

between time periods within neighborhoods, and also between the four case study 

communities in Chapter 6. 

 

Several software applications have been developed for use in analyzing the syntactic 

properties of global integration, local integration, and connectivity of the axial maps that can 

be created from GIS data.  Currently available software includes: Confeego, Axwoman, and 

Depthmap.  At present, the most powerful tool in space syntax computer applications 

appears to be Depthmap 10.0, created by Turner (2004) and others connected to The 

University College London (UCL) and spacesyntax.com.  The largest single drawback to 

Depthmap is that it is not directly accessible by ESRI’s ArcMap or ArcCatalog, but must first 

be exported through the CAD DXF format.  CAD format exporting from ArcMap is relatively 

straightforward, but particular care was taken during the process of transferring and 

importing to Depthmap in order to ensure that all axial lines maintained georeferencing for 

later reimporting into the GIS database.   

 

The general procedure used for generating and processing the syntactic data was as 

follows:  

1. First an axial map was generated for every time period and for all four neighborhoods 

using techniques described in Section 2.3.2.  It should be noted that in order to avoid 

possible edge effects or excess emphasis on centering (Hillier, 1996, p. 505), every 
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neighborhood axial map was first generated with a catchment area wider than the 

neighborhood boundary on all four sides by at least as wide as the dimension of the most 

globally integrated (R = N) line. 

2. Then the axial map was exported from ArcMap as a DXF file and imported into Depthmap 

and it was converted into an axial map configuration in the Depthmap software.  Because it 

was simply a 2-dimensional drawing file at that point, it first had to be checked for unlink/link 

conditions such as overpasses where roads do not actually intersect or tunnels where the 

interaction is not shown. 

3. The axial map was then processed for global and local integration, as well as 

connectivity. 

4. Finally, the processed file, known as a graph file, is then exported from Depthmap and 

reimported into ArcMap for comparison to the morphological building and parcel GIS 

information. 

4.3.3. A Measurement Instrument for Place Identity and Place Attachment 

As described in section 2.3.4, the notion of a construct of place identity, or place attachment 

has been well developed beginning with Marc Fried and furthered by Proshansky and others 

(Fried, 2000; Proshansky, Fabian, & Kaminoff, 1983).  Although this study primarily focuses 

on structural inertia factors arising from the built environment, and measured by 

morphological and space syntax techniques: a socio-cultural approach to the psychological 

dimensions of structural inertia presents a useful and convergent form of data collection.  In 

order to assess these psychological constructs of attachment and identity, a 41-item survey 

instrument was developed for administration in the four case study neighborhoods.  Rather 

than developing a new index, a well-tested and utilized measurement scale of place identity 

and place attachment was adapted from earlier studies (Bonaiutoa, et al., 1999; Buckner, 
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1998; Lalli, 1992; Pretty, Chipuer  & Bramston, 2003; Stedman, 2002) that had derived and 

tested items targeted at these constructs.  Place attachment and place identity in the Pretty, 

et al. (2003, p. 17) scale were assessed using the Neighboring subscale of the 

Neighborhood Cohesion Instrument (NCI).  The NCI incorporated in the Pretty et al. study 

was adapted and modified from the original Buckner (1998, p. 798) measure, and is “an 18-

item multidimensional questionnaire tapping residents’ perceptions of three aspects of 

neighbourhood experience; sense of community, attraction to neighbourhood, and 

neighbouring [sic]” (Pretty, et al., 2003, p. 17).  See Appendix B for an example of the 

original Buckner NCI Scale.  The items in the original Buckner measure were rated on a 

Likert scale from 1 (strongly disagree) to 5 (strongly agree).  A Neighboring subscale 

consisted of 5 items describing behavior such as “If I needed advice about something I 

could go to someone in my neighbourhood”.  Cronbach’s Alpha for the subscale in the 

Pretty, et al. (2003, p. 17) study was: .80 and .76 for adults and adolescents, respectively.   

 

The Bruckner’s NCI scale is incorporated as the first 18 items in this research.  It should be 

noted that the original NCI scale, as well as the version used in this research, has two 

reverse-coded questions designed to ensure that respondents do not simply run down the 

list checking all the boxes without reading the questions.  The responses to these two 

questions were reversed as the surveys were returned and recorded.  In other words, in 

question five, if the response was 2 out of 5, the answer was recorded as 4 out of 5.  In 

addition to the Bruckner NCI scale, an additional nine-item place attachment scale 

(Jorgensen, & Stedman, 2001, p. 241) was added to the questionnaire using the same five-

point Likert scale with one reverse coded item.  Four items that had been shown to correlate 

with place attachment and identity behavior in previous studies (Scannell, & Gifford, 2010; 
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Pretty, G.H., Chipuer, & Bramston, 2003; Stedman, 2002) such as: “How many years have 

you personally lived in your present neighborhood?” were also added to the survey.  The 

questionnaire contained six demographic questions to allow cross comparison of results, 

including queries about age, income, race, household size, gender and education.  The 

survey was rounded-out with four open-ended questions concerning general likes, dislikes, 

and perceptions of the respondent’s neighborhood. 

4.3.4. Survey Instrument Process, Sample Selection, and Distribution 

Although it was not possible to examine the outcome variables of place attachment and 

place identity identified in Research Question 4 within a true longitudinal approach, an 

attempt has been made to at least ensure a variety of respondent residency spans within 

each neighborhood.  In other words, because it was initially hypothesized that longer term 

residents will tend toward increasing levels of place attachment or place identity and thus 

increasing levels of resistance to change, under ideal circumstances the survey would have 

been most effectively applied in a longitudinal fashion by requesting the same participants to 

retake the questionnaire multiple times over specific multi-year time periods.  Because that 

process was not available for practical reasons, stratified random sampling was employed.  

The sample selection process included two major steps; first stratifying participants 

according to the amount of time they have lived within the neighborhood into three groups, 

and then randomly selected participants from within each group.  The sample frame for 

application of the survey instrument included all residential address locations listed in the 

Wake or Mecklenburg County tax data set within each neighborhood.  The county tax 

databases are publically available without charge, and include fairly robust information about 

the property listed in each location, including current owner and mailing addresses.  

However, at least some portion of the residential data frame included rental properties, and 
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properties with multiple tenant addresses.  The sample frame is thus locations rather than 

specifically named residents.  The survey cover letter (see Appendix D) specifically 

requested that only one adult household member respond to the survey, in compliance with 

the Institutional Review Board (IRB).  Because one of the primary goals of this research was 

to relate measure of place attachment and place identity to syntactic and morphological 

physical characteristics in the vicinity of the individual respondent, it was necessary to 

geocode the survey responses.  As per the IRB, the survey instrument addresses and 

response identities were carefully encoded an held in private control for anonymous spatial 

processing during data analysis.  In order to increase response rate for the survey 

instrument, a $50 gift certificate was sent to one randomly drawn respondent from each 

neighborhood by mail approximately one month after the completion of the survey process  

 

The survey instrument administration process was as follows: 1) A sample frame of potential 

respondents was drawn from the county property tax database; 2) After the sample frame 

had been cleaned and verified by comparing to online county or city GIS databases, each 

neighborhood sample frame of approximately 750 residential addresses was stratified 

according to deed-date age of the property into three approximately equal-sized groups of 

250 samples each; 3) Using a random number generator, 50 resident locations were drawn 

from each of the three strata within each of the four neighborhoods, for a initial survey 

mailing of 600: n=600, or 3 strata x 50 recipients x 4 neighborhoods = 600 initial mailing.  

Each cover letter, survey and self-draw map package was then mailed with a self-addressed 

and stamped envelope to the mailing list; then, 4) as the surveys were returned, they were 

separated by neighborhood, the responses coded into a spreadsheet, and each response 

was geocoded with an anonymous location for morphological and syntactic comparisons.  
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Because the initial mailing did not yield a minimum response rate of 30 residents from each 

neighborhood due to undeliverable mailing addresses, vacancies, and other causes, an 

additional 30 locations per neighborhood were randomly drawn from the original strata and 

survey packages were mailed to these addresses two weeks later.  From the total mailing of 

approximately 720, responses were as follows: Oberlin Village N=37; Cherry N=35; 

Biddleville N=33; and College Park/Idlewild N=32; for a total number of returned surveys of 

137 (N=137 total) for a response rate of 19.03 percent.  

4.3.5. The Self-Draw Map and Naming Components of the Survey 

As a part of the mail-out/mail-back survey that was distributed to each neighborhood, the 

respondents were asked to draw a map indicating the boundaries of their neighborhood.  

They were supplied with a GoogleTM map background on which to draw, and were also 

asked to fill in a name for their neighborhood in a provided space. The returned maps were 

quite varied, depending on the respondent’s home location and which neighborhood they 

considered their own.  A composite of all returned maps is presented in Section 5.5.  

Although the respondents were not provided with any boundary guidance in the mail-out 

survey instrument, the composite maps in presented in Chapter 5 are shown in the findings 

with a red line indicating the boundary that have been utilized in this study.  All of the survey 

respondents resided within the red boundary, yet the self-designated boundaries sometimes 

corresponded well with the assumed boundary, and other times exceeded the edge of the 

study area, or bounded a much smaller area.  The cumulative findings of the self-mapping 

component of the survey instrument serves two purposes; first to compare the perception of 

neighborhood boundaries from respondents to the boundary assumed for this study; and 

secondly to see whether there is a general agreement between residents as to the shape 

and formal identity of the community.   
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4.4. DATA ANALYSIS PROCEDURES 
 
As a data analysis approach for multiple case studies, Yin (2009, p. 130; 2003, p. 110) 

recommends several general strategies, including reliance on theoretical propositions, 

pattern matching, replication-seeking, and using both quantitative and qualitative data.  

Because a case study approach with four case neighborhoods does not strive for statistical 

generalization, generalization to theory and repeated results with matching patterns within 

and across cases were pursued.  This study uses a combination of in-case analysis followed 

by a cross-case analysis relying on the theoretical propositions set forth in Chapter 3 as well 

as the use of quantitatively derived morphological, GIS, and syntactical data. This research 

also includes qualitative analysis in the form of archival, historical and open-ended personal 

perspective survey questions and a self-draw respondent mapping exercise.  The primary 

analytic technique employed for the in-case strategy is a time-series—or longitudinal 

method using various data analysis techniques, including descriptive statistics, bivariate 

regression analysis, chi-squared tests, multivariate analysis, and visual map pattern analysis 

(See Tables 4.2, 4.3, and 4.4 for detailed list).   

 

Table 4.2:  Research 1: Variables and Analysis Tactics 
Research Question: How do existing patterns of buildings, plots, and blocks of a neighborhood 
relate to change over time? 

Outcome Var.-Change Predictor Variable 

Block Plot / Parcel Building Size 

New Building Descriptive Statistic  - % 
Bivariate Pearson  
   R– Square 
Chi-Square 
Visual Map Pattern 

Descriptive Statistic  - % 
Bivariate Pearson  
   R–Square 
Visual Map Pattern 

Descriptive Statistic  - % 
Bivariate Pearson  
   R–Square 
Visual Map Pattern 

Demolished Building Descriptive Statistic  - % 
Bivariate Pearson R–Square 
Chi-Square 
Visual Map Pattern 

Descriptive Statistic  - % 
Bivariate Pearson R–Square 
Visual Map Pattern 

Descriptive Statistic  - % 
Bivariate Pearson R–
Square 
Visual Map Pattern 

Land Use Descriptive Statistic  - % 
Visual Map Pattern 
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Table 4.3:  Research Question 2:  Variables and Analysis Tactics 

Research Question:  How do existing patterns of streets, roads, and boulevards in a neighborhood 
relate to change over time? 

Outcome Var.-Change Predictor Variable 

Global Integration Local Integration Connectivity 

New Building Descriptive Statistic  - % 
Bivariate Pearson R–
Square 
Chi-Square 
Visual Map Pattern 

Descriptive Statistic  - % 
Bivariate Pearson R–
Square 
Visual Map Pattern 

Descriptive Statistic  - % 
Bivariate Pearson R–
Square 
Visual Map Pattern 

Demolished Building Descriptive Statistic  - % 
Bivariate Pearson R–
Square 
Chi-Square 
Visual Map Pattern 

Descriptive Statistic  - % 
Bivariate Pearson R–
Square 
Visual Map Pattern 

Descriptive Statistic  - % 
Bivariate Pearson R–
Square 
Visual Map Pattern 

Land Use Descriptive Statistic  - % 
Visual Map Pattern 

  

 

 
 

 

Table 4.4:  Research Question 3: Variables and Analysis Tactics 

Research Question:  How do neighborhood size and age moderate the relationship between change 
and existing patterns of buildings, plots, blocks, and streets? 

Outcome Var.-Change Predictor Variable 

* Block * Plot / Parcel * Building Size 

* New Building Descriptive Statistic  - % 
Bivariate Pearson R–
Square 
Chi-Square 
Visual Map Pattern 

Descriptive Statistic  - % 
Bivariate Pearson R–
Square 
Visual Map Pattern 

Descriptive Statistic  - % 
Bivariate Pearson R–
Square 
Visual Map Pattern 

* Demolished Building Descriptive Statistic  - % 
Bivariate Pearson R–
Square 
Chi-Square 
Visual Map Pattern 

Descriptive Statistic  - % 
Bivariate Pearson R–
Square 
Visual Map Pattern 

Descriptive Statistic  - % 
Bivariate Pearson R–
Square 
Visual Map Pattern 

**Land Use Descriptive Statistic  - % 
Visual Map Pattern 

  

* Some data tables from individual neighborhood time periods were used to compare between neighborhoods.  
Combined data sets were also developed using time-ordered ‘merged data’ from the entire 81 to 96 history of 
each of the four case study communities. **Chapter 5 noted: land use change data was inconsistent and limited 

 

 

Table 4.5:  Research Question 4: Variables and Analysis Tactics 
Research Question:  How do existing patterns of buildings, plots, blocks, and streets of a 
neighborhood relate to residents’ perceptions of place attachment and place identity? 

Outcome Variable Predictor Variable 

Block, Plot, Building SF R=N, R=3, Connectivity Other Social & Physical 

NCI Scale  
(Bruckner) 

Bivariate Correlation  
    analysis for data reduction 
Multivariate regression Model 

Bivariate Correlation  
    analysis for data reduction 
Multivariate regression Model 

Bivariate Correlation  
    analysis for data reduction 
Multivariate regression Model 

Attachment Scale 
(Stedman) 

Bivariate Correlation  
    analysis for data reduction 

 

Bivariate Correlation  
    analysis for data reduction 

 

Bivariate Correlation  
    analysis for data reduction 

 

The multivariate regression model is only used in full combined data set with N=137 
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The cross-case data analysis strategy primarily focuses on bivariate analysis, pattern 

matching, replication, and explanation building  (Yin, 2009, p. 130).  Data generated from 

the measurement scale of place attachment and place identity will also be compared within 

and between neighborhoods as a part of the cross-case analysis.  In order to focus on 

generalization to theory, repeated results and pattern matching, a systematic and rigorous 

approach to gathering, analyzing and then comparing findings first within-case sites, and 

then across cases has been employed as an overall approach.  The statistical analysis 

procedures referenced in Tables 4.1, 4.2, and 4.3 will primarily be performed using SPSSTM 

(version 20) software.  In a few isolated conditions, such as the graphic display of scatter 

diagrams, JMPTM (version 10) software was also incorporated in the analysis for ease of 

operation and clarity of the in-process data display. 

4.4.1. In-Case Analysis 

As described in Section 4.3 and Figure 4.4, data were collected at each of four selected 

points in time for all four neighborhoods.  Morphological and syntactic data were first 

combined in a GIS map framework and then tabulated into combined tables for comparing 

and processing the information.  In the first stage of data analysis, each time period within 

each case neighborhood was individually analyzed and interpreted by initially generating 

matrices to display and analyze the findings as suggested by Miles and Huberman (1984, 

pp. 79-150). 

•  Research Questions and in-Case Variables 

The research questions of this study will now be selectively reviewed question-by-question 

(and by sub-questions) in order to carefully decode the analysis strategy. 

•  Research Question 1: How do existing patterns of buildings, plots, and blocks of a 

neighborhood relate to change over time? 
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This primary question can be subdivided into:  

a) How do existing patterns of building sizes relate to change over time?  

b) How do existing patterns of plot sizes relate to change over time?  

c) How do existing patterns of block sizes relate to change over time?   

It is also worthwhile to examine a metric that could be considered the opposite of change: 

patterns of persistence.  In other words, how do the predictor variables of block, lot, and 

building size relate to indications of inertia, such as buildings that have remained in 

existence between time periods with no change? 

 

• Research Question 2:  How do existing patterns of streets, roads, and boulevards in a 

neighborhood relate to change over time? 

This primary question can be subdivided into:  

a) How do existing patterns of global integration relate to change over time? 

b) How do existing patterns of local integration relate to change over time? 

c) How do existing patterns of connectivity relate to change over time? 

 
The primary objective at this stage was to understand the relationship between various 

morphological and syntactic measures of form and spatial configuration as predictor 

variables and change detected both in buildings and land use.  The matrix illustrated in 

Table 4.5 was developed to collect and display findings based on research questions 1a, 1b, 

1c, 2a, 2b, and 2c. For each time period in each neighborhood (total=16), a matrix was 

developed that displayed block acreages, plot areas, and building sizes, global integration, 

local integration, and connectivity of street segments (axial lines) in columns.  In the table 

rows, frequencies (counts or percentages of total) of new buildings constructed, buildings 
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demolished, and counts of changes in land use were collected and displayed.  Each cell in 

the matrix represents some form of analysis described in Tables 4.2, 4.3, or 4.4.  Some 

portion of the findings collected and displayed in a matrix similar to Table 4.5 was then 

presented in the appropriate table in Chapter 5. 

 

 
Table 4.5: Matrix for Answering Research Questions 1a, 1b, 1c, 2a, 2b, and 2c 

NEIGHBORHOOD SPACE AND FORM FORM  SPATIAL CONFIGURATION 

TIME PERIOD: 
 
_____________ 
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Note: Colored areas designate one table of findings: such as Table 5.3 or Table 5.4 for Oberlin Village 

 
 

 

•  Research Question 4:  How do existing patterns of buildings, plots, blocks, and streets of 

a neighborhood relate to levels of place attachment and place identity in residents? 

This primary question can be subdivided into:  

a) How do existing patterns of building sizes relate to place identity / place attachment? 

b) How do existing patterns of plot sizes relate to place identity / place attachment? 

c) How do existing patterns of block sizes relate to place identity / place attachment? 

Oberlin Village 
Example: 

 

Table 5.3 

Oberlin Village 
Example: 

 
Table 5.4 
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d) How do existing patterns of global integration relate to place identity / place attachment? 

e) How do existing patterns of local integration relate to place identity / place attachment?  

f) How do existing patterns of connectivity relate to place identity / place attachment? 

 

The matrix illustrated in Table 4.6 was developed to display findings based on research 

questions 4a, 4b, 4c, 4d, 4e, and 4f.  The primary objective at this stage was to understand 

the relationship between various morphological and syntactic measures of form and spatial 

configuration as predictor variables and measures of neighborhood respondent’s indications 

of place identity and place attachment.   

 

Table 4.6: Matrix for Answering Research Questions 4a, 4b, 4c, 4d, 4e, and 4f 

NEIGHBORHOOD SPATIAL FORM AND CONFIGURATION 

MORPHOLOGICAL MEASURES SYNTACTIC MEASURES 

BLOCK 
SIZE - AC 

PLOT SIZE 

SF 

BUILDING
SIZE -  SF 

GLOBAL 

R = n 

LOCAL 

R = 3 
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For each neighborhood (total=4), a matrix was developed that displayed block acreages, 

plot areas, building sizes, global integration, local integration, and connectivity of street 

segments in columns.  In the matrix rows are mean values of all items on the respondent’s 
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NCI scale, or the attachment index.  Each cell in the matrix represents some form of 

analysis of the corresponding variables (See Tables 4.3, 4.3, 4.4, and 4.6). 

4.4.2. Cross-Case Analysis 

As noted in Section 4.4, the strategy for cross-case data analysis will primarily focus on 

pattern matching, replication, and explanation building.  Typically, pattern matching involves 

comparing the empirically derived patterns with hypothetical patterns predicted by the model 

and theory (Yin, 2009, p. 136).  Predicted patterns under examination will be both 

geographic locations of change (map presentations and discussions of findings) and 

statistical findings compared through time periods within and between neighborhoods.  For 

example, the structural inertia theory and model contend that the 10% core of highest global 

integration streets will exhibit more change in building demolitions and new construction.  

This hypothetical pattern is then examined against empirically derived summary tables of 

the global integration predictor variable and the outcome variables of change.  Charts also 

display findings by time period with noted and displayed patterns in how the statistics 

change over time.  The hypothetical pattern can then be related within and across cases to 

understand whether the predicted patterns match the empirical findings.  If in this example, 

the empirical findings do indeed show a higher number or proportion of demolitions and new 

construction along the streets with the highest global integration, then the predicted and 

actual patterns are well matched.  Geographic displays of the findings are then presented as 

three small maps of time periods within the neighborhood, and a discussion follows that 

triangulates between statistical findings in tables, patterns of the findings in chart form, and 

the geographic patterns in map form.  Yin (2009, p. 141) also notes that explanation building 

is actually a type of pattern matching where the goal is to analyze the case data by building 

an explanation about the case.  In order to create explanations, a set of possible causal 
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links about how or why something happened are developed and examined.  Toward this 

goal, all of the findings of predictor and outcome variables derived during the in-case 

analysis process are then compared across the four neighborhoods with a focus on where 

similarities and differences in patterns have occurred over time, and the development of 

alternative explanations for differences.  Cross-case analysis also allows for an examination 

of the two moderating variables hypothesized in the research questions, in order to answer 

the following research question: 

•  Research Question 3:  How do neighborhood size and age moderate the relationship 

between change and existing patterns of buildings, plots, blocks, and streets? 

This primary question can be subdivided into:  

a) How does neighborhood size moderate the relationships between the predictor and 

outcome variables over time?  

b) How does neighborhood age moderate the relationships between the predictor and 

outcome variables over time? 

 

Answering Research Questions 3a involves individual case analyses being compared 

across two cases (Biddleville as a large neighborhood and Cherry as small) for the 

relationship between morphological and space syntax predictor variables and measures of 

change.  First as cross-case comparisons at each individual time period (T1 – T4), then as 

cross-case comparison for the sum of all time periods. 

 

Answering Research Questions 3b required individual case analysis being compared across 

two cases (Oberlin Village as an old neighborhood and College Park as a young 

neighborhood) for the relationship morphological and space syntax predictor variables and 
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measures of change.  First as cross-case comparisons at each individual time period (T1 – 

T4), then as cross-case comparison for the sum of all time periods. 

 
4.5. QUALITY STANDARDS: STRENGTHS AND LIMITATIONS 
 
 

4.5.1. Construct Validity 

Construct validity is the degree to which inferences are warranted from the observed 

persons, settings and causal operations in the study, to the constructs that these instances 

are purported to represent (Shadish, Cook & Cambell, 2002, p. 38).  In other words, is the 

study measuring what it is intended to measure?  As a tactic to strengthen validity, this study 

uses multiple sources of evidence, such as change measured in building construction, 

demolition, and land use; and an established chain of evidence in all three categories of 

data collection (morphological, syntactic, and place identity - see section 4.3).  Robert Yin 

(2009, p. 42) also specifies two specific steps for reducing threats to construct validity in 

case study research of urban communities: “(1) define neighborhood change in terms of 

specific concepts (and relate them to the original objectives of the study); and (2) identify 

operational measures that match the concepts (preferably citing published studies that make 

the same matches).”  Yin’s first tactic refers to a thorough delineation of the outcome 

variables listed in section 3.4 and 3.5, as well as a clear theoretical linkage to the constructs 

in question: How is change measured, and what are the outcome variables?  Part of Yin’s 

second tactic is accomplished in this study by comparing empirical studies described in 

section 2.5.  What were their outcome and predictor variables, and how are they similar to 

this study?  By comparing similar methodologies and findings in earlier studies, an attempt 

is made to improve weaknesses that might occur in this study by strengthening specific 

techniques or overlaying complimentary methods. 
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 4.5.2. Internal Validity 

Shadish et al. (2002, p. 38) note that internal validity is concerned with whether observed 

covariation between the predictor and the outcome variables reflect a causal relationship as 

these variables are measured.  Yin (2009, p. 42) contends that internal validity is primarily a 

concern for explanatory case studies.  Whereas part of the goal of this study is to move 

beyond a simple exploratory approach, there will be a concern with threats to internal 

validity.  Yin also advises that internal validity extends to a wider concern with making 

inferences.  In other words, whenever an event is not directly observed, an inference occurs: 

the researcher will infer that a specific event was a reaction from some earlier occurrence.  

Have all rival explanations been considered?  Is the inference correct?  Is the presented 

evidence convergent toward the inference?  Although tactics for internal validity are not as 

clear in case study design, Yin (2009, p. 43) suggests resolving rival explanations, building 

explanations, and pattern matching as a ploy for strengthening internal validity.  In this 

study, rival explanations will be addressed as data are collected and analyzed, and pattern 

matching is one of the prime tactics that will be used by this study for longitudinal 

morphological investigations.  Indeed, one of the principle strengths of the methodological 

approach in this study is its inherent ability to imply causality through a time-series, as well 

as a cross-case analysis.  Yin (2009, p. 148) contends: “The chronological sequence again 

focuses directly on the major strength of case studies cited earlier—that case studies allow 

you to trace events over time.”  However, it should be noted that this research should, by 

necessity, be interpreted with some caution.  The imputation of causality in this study may 

be limited by several factors, including, potentially weak evidence of temporal precedence.  

Although data collection is rigorous and detailed per time period, and initial patterns of the 
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independent measures of the built environment are indeed quantifiable, the interaction and 

lag time of the affect on the outcome variables will always be less clear. 

 4.5.3. External Validity 

The third quality standard addressed here concerns the problem of knowing whether this 

study’s findings “are generalizable beyond the immediate case study” (Yin, 2009, p. 43).  

Within this research, will the results in one neighborhood be applicable to another 

neighborhood?  The critical point is that generalization in the case of a case study design is 

analytic: that is to say, the goal is to generalize the particular set of results in one case to a 

broader theory.  The theory set forth in this study is used to select and analyze the first 

case—Oberlin Village—this selection helped to identify College Park as a younger 

neighborhood of similar origin.  Biddleville was then selected as a larger community in a 

similar city with Cherry as a smaller neighborhood with similar origins.  The procedure for 

selecting cases for analysis began by identifying a neighborhood within which the 

hypothesized processes of structural inertia was occurring.  The model and theories of 

structural inertia is thus the domain to which the results will later be generalized. 

4.5.4. Reliability 

In general terms, the goal of reliability (Yin, 2009, p. 45; Groat & Wang, 2002, p. 36) is to be 

assured that, if a succeeding researcher conducted this same case study over again, the 

later investigator should arrive at the same findings and conclusions.  It is important to note 

here that the operative phrase is “the same case”: not by replicating the results of one case 

in researching another case study (Yin, 2009, p. 45).  Essential toward a goal of 

repeatability is the requirement to fully document the procedures followed in the preceding 

case.  Two specific tactics will be employed to facilitate reliability: (1) the design and 

implementation of a case study protocol, and (2) the development of a case study database.  
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Among other items, the database involves all GIS mapping layers and shape files, including 

original Sanborn background image files, and Depthmap-generated syntax graph files.  The 

case study protocol also includes: procedure logs illustrating the ESRI ArcMap production, 

procedure logs for the Depthmap analysis, sources and origins for all map and demographic 

data, and all other sources and procedures for gathering and analyzing data.  Finally, it is 

important to remember that the data collection procedures in this study were thorough, 

detailed, and quite robust.  The morphological and space syntax data set was not a sample 

used for inference, it was the entire sample frame of buildings, roads, blocks, and parcels. 

4.5.5. Study Strengths and Limitations 

The primary strength of this research design is its inherent ability to imply causality through 

a time-series analysis, as well as cross-case analysis, between theoretically different 

neighborhoods.  Yin (2009, p. 148) contends: “The chronological sequence again focuses 

directly on the major strength of case studies cited earlier—that case studies allow you to 

trace events over time.”  For several reasons, the research undertaken here is, by necessity, 

to be interpreted with some caution.  The imputation of causality in this study is limited by 

several factors, including, weak evidence of temporal precedence.  Although data collection 

was thorough and detailed per time period, and initial patterns of the independent measures 

of the built environment are quantifiable and repeatable: the interaction and lag time of the 

affect on the dependent variables is less clear.  If analysis could have been employed 

immediately before and after the impact of a single temporal event, causation would have 

been a stronger assessment, but this option is not in the nature of the available data.  The 

NCI index and place attachment scale elucidated in Section 4.3.3 is also limited by use in 

only the last time period.  Although these measures were derived from scales that have 

been well-tested for validity and reliability: it must be remembered that all of the other 
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dependent measures in this study are based on a longitudinal case scenario, designed to 

identify change at several points in time.  The limitation of the NCI and place attachment 

scales are that they can only be applied in cross-sectional, or cross-case comparison, in the 

final time period, and are therefore susceptible to threats of internal validity; including 

ambiguous temporal precedence.  This limitation was addressed, to a certain extent, by 

stratifying the respondents according to the length of time of their residency and grouped 

into similar categories for analysis.  
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CHAPTER 5:  

FINDINGS IN INDIVIDUAL CASES 

 

The research questions of this dissertation are addressed through an examination of four 

case study neighborhoods, Oberlin Village and College Park/Idlewild in Raleigh, NC, and 

Cherry and Biddleville in Charlotte, NC.  The first section of this chapter provides a brief 

introduction to the two cities involved, considering both their similarities and differences as 

they might apply to the four case neighborhoods.  Because the selection of the four 

neighborhoods in this study involved finding communities that were very similar at their point 

of origin, part of the task of this introduction and the following prologs to each individual case 

study neighborhood is to illustrate their correspondence with the other three neighborhoods 

and the specific issues upon which they differ significantly. 

 

Beyond the introduction, the subsequent four sections of this chapter will consider each 

neighborhood study area separately and in succession in relation to their history, 

demographics, formal, and spatial characteristics.  The morphological, syntactic, and place 

attachment findings for each case neighborhood are also examined in reference to research 

questions 1, 2, and 4 on a case by case basis.  At the end of each case study neighborhood 

section a brief summary and discussion of that neighborhood is subsequently provided.  The 

final section, at the close of this chapter, presents a brief summary of all individual case 

findings as a preamble to the ensuing cross-case findings in Chapter 6. 

 

The following section presents and discusses findings within each case neighborhood 

relating to three of the four research questions in this study:  
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Q1. How do existing patterns of buildings, plots, and blocks of a neighborhood relate to 

change over time?  

Q2. How do existing patterns of streets, roads, and boulevards in a neighborhood relate 

to change over time?   

Q4:  How do existing patterns of buildings, plots, blocks, and streets of a neighborhood 

relate to residents’ perceptions of place attachment and place identity? 

 

Findings from each neighborhood case study are reviewed individually at all four time 

periods with a focus on the appropriate morphological and syntactic variables (see Figure 

4.4 and Table 4.1) necessary to answer these three research questions.  Each 

neighborhood sub-section begins with a description of the spatial and formal characteristics 

at each time period and a general summary of the morphological and syntactic findings as 

they apply to each of the research questions and variables.  Then each of the four case 

communities is reviewed for correlations between change/persistence and morphological 

and syntactic predictor variables specifically as they relate to research questions 1, 2, and 4.  

Finally, findings from each neighborhood are summarized with a discussion and 

identification of relationships to be examined across cases in Chapter 6. 

 

5.1. GENERAL CITY CHARACTERISTICS 

 
5.1.1. A Brief History of Raleigh, NC 

The City of Raleigh, North Carolina is a planned metropolis, originally surveyed and laid-out 

by William Christmas in 1792 under a mandate from the state legislature to establish a new 

capitol city.  The Christmas plan provided a simple orthogonal urban design constructed with 

a hierarchical street grid with major axes radiating in the four cardinal directions from the 
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capitol, and four squares/parks offset from the Capitol by two blocks.  Raleigh remained the 

original size of one square-mile until 1857 when the city limits were expanded on three sides 

by roughly three blocks (Ross, 1992).  Until that time, the city’s commercial expansion had 

been relatively gradual.  A general view of the City of Raleigh in 1872 shows the 

arrangement of the community shortly after the Civil War with the commercial section 

emerging along Fayetteville Street, just south of the State Capitol.  Foundries, factories and 

warehouses were located near the tracks on the north and west sides of town.  With future 

expansion in mind, the early city planners reserved two large lots on the west edge of town 

for brick-making and other construction endeavors.  Waugh (1992, p. 4) contends that “since 

in 1790 almost a fourth of the state population were slaves,” this western portion of the new 

state capital was also the primary residential location for the skilled-labor force of former 

slaves and African-American freedmen.  Waugh’s assumption may help to explain the 

numerous early villages of African-Americans on the near-west side of the new city: 

including Oberlin Village and Method. 

 

With the advent of new streetcar lines and water supply facilities, the growth of Raleigh 

occurred in all cardinal directions, and employment opportunities appeared in the form of 

new commercial and institutional enterprises, particularly north and west of the city center.  

In 1920, the city limits were extended to include areas such as Mordecai, Georgetown, Five 

Points, Oberlin Village, the North Carolina State Fairgrounds, and the North Carolina 

College of Agriculture and Mechanic Arts—later to be known as North Carolina State 

University.  The two neighborhoods selected from the City of Raleigh for this study are 

essentially the same distance from the central business distance: Oberlin Village to the 

west, and College Park/Idlewild to the east (see Figure 4.2). 
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5.1.2. A Brief History of Charlotte, NC 

In the early 1750s, the first Indo-Europeans to settle in Charlotte, established a hilltop site 

for the future city at the junction of two Native American trading paths connecting upland 

tribes with coastal tribes (Writers' Program, NC, 1939, p. 11; Hanchett, 1998).  Although the 

Catawba River—named by white settlers for the most prominent local tribe—coursed ten 

miles to the west, the waterway provided little economic advantage to the early hamlet 

(Hanchett, 1998).  Charlotte sits in the Carolina Piedmont between the Appalachian 

Mountains to the west and the flat coastal plain to the east, and the rock-strewn rapids and 

waterfalls make the piedmont section of the Catawba River and other waterways in this 

region essentially non-navigable.  Therefore transportation by both Native Americans and 

white settlers primarily used overland pathways and roads.  One of the first settlers at this 

intersection of trading routes, surveyor Thomas Polk, acquired 360 acres of land for the 

community to “build a new town” from the British holder of title, George Selwyn (Kratt, 2009, 

p. 21).  For nearly 15 years the area remained a part of pre-existing Anson County, then in 

1762, localized demand and the interests of traders convinced the general assembly to split-

off a new county of Mecklenburg (Writers' Program, NC, 1939, p. 14).  The local settlers and 

tradesman of the future Charlotte also worked to establish their village as the new county 

seat for Mecklenburg.  Toward that end, they named their community Charlotte in honor of 

England’s Queen, and their main thoroughfare after the colonial governor.  After a period of 

time, Governor William Tryon acquiesced and signed Charlotte’s official charter as a 

courthouse town in 1768 (Hanchett, 1998).   

 

In the decades following the Revolutionary War, Charlotte remained an agricultural trading 

center, primarily exporting corn and wheat.  Although gold was discovered in 1799, the 
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resulting flurry of activity certainly did not rise to the level of a gold rush.  A new agricultural 

crop entering the fields during the 1780s had far more consequence in the growth and 

progress of Charlotte and the greater piedmont plateau: cotton (Writers' Program, NC, 1939, 

p. 24; Hanchett, 1998).  The perfectly suited soil of the area and Eli Whitney’s invention of 

the cotton gin, patented in 1794, established the destiny of the Carolina Piedmont.  Only two 

major obstacles stood in the way of rapid growth for the area however, the arduous task of 

harvesting the cotton, and transporting it to distant markets, primarily through the port of 

Charleston, SC.  The solution to the latter was obvious: “build a railroad” (Hanchett, 1998, p. 

20).  The opening of the Charlotte & South Carolina Railroad in 1852 was a landmark in 

Charlotte’s economic development, as the city then possessed a distinctive economic 

advantage over all the other courthouse towns that dotted the North Carolina Piedmont 

(p.21).  By 1854, several additional railroads had connected Charlotte from the eastern ports 

of North Carolina via the state capital in Raleigh, and along an arc through South Carolina to 

the nearest traditional port of Charleston.  The two case study neighborhoods selected from 

Charlotte for this research are Biddleville to the northwest of the original four wards of the 

city center, and Cherry, roughly the same distance to the southeast of downtown (see 

Figure 4.3).  Sections, 5.2, 5.3, 5.4 and 5.5 are included to present summary findings on an 

individual case-by-case basis, beginning with Oberlin Village in Section 5.2. 

 
5.2. FINDINGS: OBERLIN VILLAGE CASE STUDY NEIGHBORHOOD 

 
5.2.1 A Brief History of Oberlin Village 

In the years following the Civil War, two large African-American communities were formed 

outside the Northwest boundary of Raleigh.  One of these two villages was originally named 

Peck’s Place for a white Raleigh merchant and farmer named Lewis Peck.  Peck and other 
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landowners had offered building lots to African-American freedmen at fifty dollars an acre 

after the war, from their personal farms and homesteads (Simmons-Henry, 1993, p. 18).  By 

1872, village residents had adopted the name Oberlin in deference to the anti-slavery efforts 

of Oberlin College in Ohio, the alma mater of freed-slave and village founding father, James 

Harris.  The new residents of Oberlin Village immediately set to work building homes, 

churches, civic buildings, and businesses.  By 1880, the approximate 750 residents included 

a variety of artisans and skilled crafts people, including brick masons and carpenters.  

Twenty years later, at the turn of the century, the prosperous community had streets lined 

with simply, sturdy vernacular houses on regular quarter and half-acre rectangular lots, as 

well as grander examples of fashionable Queen Anne and Colonial Revival style homes on 

larger acreage.  Between the end of the Civil War and the turn of the twentieth century, the 

village had also constructed a public grade school, a number of churches, and an African-

American university named after the Reverend M. L. Latta.  Latta University originally 

comprised seven buildings, and had the express purpose of “solving the race problem” 

(Simmons-Henry, 1993, p. 19).  In 1889, Holladay Hall was constructed just south of Oberlin 

Village as the first building on a new campus that would later be called North Carolina State 

University (Waugh, 1992, p. 145).  A significant economic and spatial impact on the 

neighborhood was also generated by the location of the North Carolina State Fairgrounds at 

the Southwest corner of the Oberlin community.  The 55-acre state fair location moved to 

Cook’s Hill across Hillsborough Road from the NC State campus in 1873, and remained in 

that location until 1926 (Perkins, 1994, p. 79). In 1914, Oberlin Village and surrounding 

territories had been annexed to the city of Raleigh, and the original appearance of the 

community had been altered by encroaching development.  By 1948, the original 12-block 

village had grown to a population of about 1,000, with an infill of one and two story homes, 
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several churches, the Oberlin Public Graded School, and a civic auditorium.  In 1910, 110 

acres of the old Duncan Cameron estate was sold and used to create the early nearby 

planned community of Cameron Park.  The western-most portion of the original Cameron 

Park neighborhood is also included in this study of Oberlin Village in order to allow an 

examination of both sides of the all-important Oberlin Road. 

 

In 1947, one of the most significant changes to Oberlin Village and surrounding 

neighborhoods occurred when 158 acres of the former Duncan Cameron estate were made 

available for the construction of the Cameron Village Shopping Center to serve the existing 

community (Waugh, 1992, p. 183).  The initial clusters of brick, flat roofed buildings on the 

north and south sides of Cameron Street, were patterned after the Country Club Plaza in 

Kansas City, Missouri.  The layout of the shopping center was focused on six square blocks 

connected by intersecting streets, and has left a sustained economic and morphological 

mark on the surrounding neighborhoods: as well as the entire ‘inner-loop’ of Raleigh.  The 

annexation date of Oberlin Village in 1914 to the City of Raleigh, and the development of the 

Cameron Village shopping center in early 1950 suggest two of the four time periods 

selected for this study.  The third time period of 1983 allows a mid-point of examination with 

sufficient data for analysis between 1950 and the most recent period of GIS and census 

data: 2010.  Although the impacts of annexation and the Cameron Village development 

cannot be specifically ‘controlled for’ – using 1914 and 1953 as study time periods for this 

research allows an examination of the immediate after-effects of these two major events.  

Discussion of the findings during in case and cross case analysis will include some of the 

suggested ramifications from these events in constructing a plausible explanation of the 

ensuing growth patterns in Oberlin Village. 
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As will be seen to a significant extent in the history of all four neighborhoods in this study, 

Oberlin Village was a cooperative effort between black and white citizens of Raleigh “to 

establish a community for freedmen” (Simmons-Henry, 1993, p. 18).  James Harris, one of 

the principal founders of Oberlin Village, was the chairman of the National Freemen’s 

Savings and Trust Company and the Raleigh Cooperative Land and Building Association, 

and early Oberlin Village residents borrowed money from these institutions to construct their 

houses (Simmons-Henry, 1993, p. 18).  The skilled labor force of masons and carpenters in 

early Oberlin Village allowed the community to quickly develop new homes, businesses, 

social facilities, a public graded school, and churches.  “By 1880, there were some 750 

residents calling Oberlin home” (1993, pp. 18-19).  In the late 1860s, Oberlin was described 

as “a village near the city of Raleigh, separated from the city by several miles of road” 

(Perkins, 1994, p. 79) and undeveloped woods.  The street to the village area in 1870 was 

known as Oberlin Road.  By 1900, Oberlin ran from Hillsborough St. all the way to what is 

now Brooks Avenue.  Although originally Oberlin was merely a rural village on the edge of 

Raleigh, the community soon found the city growing out and around it: partially driven by job 

opportunities at North Carolina State University along the southern edge of the 

neighborhood (Perkins, 1994, p. 80).  As documented by local residents, the thriving Oberlin 

Village neighborhood did undergo a period of decline within a few years of annexation to the 

city of Raleigh, in the 1920s.  Perkins (1994, p. 80) notes that by the 1920s, “the 

combination of assessments, taxes, and the Depression were just too much for some of the 

residents, and [their] Oberlin land went up for sale at the courthouse door.”  Notwithstanding 

this period of shrinkage before and during the great depression, the community survived 

fairly intact into the late 1930s and 1940s. 
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A. Historic 1910 House on Oberlin B. Typical House From the Early 1950s 

  

C. Typical Duplex from the Early 1980s D. Typical New Home, Built in Late 2010 

  

E. Local Commercial Deli Built in 1910 F. Historic 1910 Wilson Temple on Oberlin 

Figure 5.1: Typical Construction from Each Study Time Period 

 

With the economic vitality encouraged by WW II, and the development of Cameron Village 

shopping center in the late ‘40s and ‘50s, Oberlin Village was still extensive with at least 175 
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homes, and over 1000 residents in 1948.  Figure 5.1 depicts either typical or significant 

historic structures still found in Oberlin Village, with the images illustrating construction dates 

from the four historic periods in this study. 

5.2.2 Demographic and Socio-Economic Characteristics 

In order to examine the current demographics and socio-economic characteristics of Oberlin 

Village, 2010 Census block data were processed from their row form by clipping the census 

areas by the GIS case study neighborhood boundaries.  The Census block shapes aligned 

well with the study area boundary created for this study, making an analysis of the block 

data satisfactory for estimating demographic averages and summaries of the case study 

area.  The demographic character of Oberlin Village has changed considerably between its 

origins in 1872 and the final 2010 time-period used in this study.  What began as a 

predominately African-American settlement of freedmen and former slaves has become an 

inner-ring suburb of 29% black and 62% white residents, with the remaining 9% of the 

population a mixture of primarily Hispanic and Asian.  Surprisingly, males, at 62% of the 

neighborhood population, outnumber females at 43%: a mixture significantly different from 

the national average.  The mean age of residents throughout Oberlin is 24.36 years, and 

there were a total of 895 households with an average family size of 2.32 people.  For 

reasons of privacy, the US Census does not break down census data below the tract level in 

economic categories.  Oberlin comprises parts of two census tracts, and consequently, data 

were summed or averaged for this study.  Using the most current information—the American 

Community Survey (ASC) 5 year estimates—correcting for 2010-dollar values, the median 

family income for Oberlin Village is just above $100,000.  The per capita income averaged 

between the two tracts and corrected for 2010 dollars is $33, 414.  
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5.2.3. Oberlin Village - Formal and Spatial Characteristics  

In 1914, Oberlin Village had a total of 238 residential structures (see Table 5.1), including 

homes, garages, and other outbuildings over 250 square feet (SF) in size.  In 1950, that 

number had grown to 747 homes and major outbuildings.  Following the construction of 

Cameron Village, Oberlin Road and Hillsborough began to change to a higher percentage of 

commercial structures; consequently, the number of individual houses and residential 

outbuildings grew only slightly to 788 in 1980.  As of 2010, the number of homes and 

residential outbuildings had actually diminished slightly to current total of 726 structures.  

The 2010 Census data give slightly different values for building inventory, since there is not 

a perfect alignment of the block group shapes with the neighborhood boundary.   

 

Table 5.1: Oberlin Village – Summary of Building Characteristics 

Oberlin Village:  1914 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum SF Total Bldg. 
Count 

Existing Building  *238 51 64 25,542 289 

New Building N/A N/A N/A N/A N/A 

Demolished Building N/A N/A N/A N/A N/A 

Oberlin Village:  1953 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum SF Total Bldg. 
Count 

Existing Building *152 11 61 6,909 163 

New Building 531 53 126 70,329 584 

Demolished Building 86 9 254 9,708 95 

Oberlin Village:  1980 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum SF Total Bldg. 
Count 

Existing Building  * 532 22 69 66,531 554 

New Building 158 76 264 59,134 234 

Demolished Building 211 45 38 21,216 256 

Oberlin Village:  2010 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum SF Total Bldg. 
Count 

Existing Building * 475 78 41 119,594 553 

New Building 138 35 61 68,256 173 

Demolished Building 131 18 259 66,530 149 

Note:*  Residential building counts comprise only buildings > 250 SF  New and Demolished in 1914 are not 
applicable (N/A) since this is the initial time period 
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The US Census lists a total of 957 housing units in Oberlin Village, both owned and rented.  

Of course, some of these housing units are clustered at a higher density in apartment or 

condo form, which is not picked up in the GIS data.  Of the listed housing units in 2010, 895 

of them were occupied, while 62 were vacant, making a very low 6% vacancy rate.  

According to Wake County tax data, there were 606 residential structures – homes, condos, 

etc. – with a mean heated size of 2, 271 SF.  These data were also summarized in Table 

5.1.  It should be noted that every time period in Table 5.1 lists a slightly greater number of 

buildings in total than summarized here.  The reason for this difference is due to the listing 

of significant buildings, or those greater than 250 SF, in the summary text.  During the 

processing of data for each time period, a pattern began to emerge differentiating smaller 

sheds, greenhouses, and one-car garages.  After considerable review into possible reasons 

for the difference in smaller newly built and demolished buildings, it became apparent that a 

significantly divergent rational existed with homeowners when building or demolishing a 50 

SF shed, compared to much larger single-family residence.  Certainly the budgetary 

concerns were crucial in a homeowner’s decision, but there also appeared to be a rational 

pattern of small sheds and outbuildings being added to existing homes when that 

homeowner and their residence planned to remain in the neighborhood.  Indeed most of the 

small sheds and minor construction seemed to follow the same pattern as the more 

persistent homes.  In other words, those sheds occurred most often in areas where 

buildings existed over longer periods of time.  Therefore, references to residential buildings 

that are newly constructed, existing, or demolished in this study include only structures 

greater than 250 SF.  In the case of commercial or other non-residential buildings, no effort 

was made to omit smaller buildings, as a similar pattern with smaller commercial structures 

did not appear to follow the pattern of residential structures.  For example, in 1914, the total 
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number of buildings was 370, but after omitting residential structures that were smaller than 

250 SF, the total number of significant residential and non-residential buildings dropped to 

289 (see Table 5.1). 

 

Table 5.2:  Summary Statistics–Block, Plot, and Building Characteristics – Oberlin Village 

Oberlin Village:  1914 Mean SD Median Minimum Maximum Unit Count 

Block Size - Acres N/A N/A N/A N/A N/A N/A 

Plot Size  SF 43,575.2 335,045.6 9511.5 4076.6 4,706,326.3 196 

Building Footprint SF 990.9 203.5 546 37.8 25,542.2 370 

Oberlin Village:  1953 Mean SD Median Minimum Maximum Unit Count 

Block Size - Acres 5.49 6.16 3.85 0.68 39.86 54 

Plot Size - SF 19,384.6 53777.2 9006.1 1791.5 1,013,598.0 619 

Building Footprint - SF 1383.3 3770.0 864.3 37.8 70,329.2 1,009 

Oberlin Village:  1980 Mean SD Median Minimum Maximum Unit Count 

Block Size - Acres 6.08 6.44 4.43 0.97 40.64 49 

Plot Size - SF 17,799.1 52,496.9 8942.6 1,397.2 1,082,469.1 658 

Building Footprint - SF 1,849.2 4,644.3 1145.8 33.6 66,530.9 1,229 

Oberlin Village:  2010 Mean SD Median Minimum Maximum Unit Count 

Block Size - Acres 5.22 6.19 3.21 .60 38.13 52 

Plot Size - SF 17,350.3 51,858.7 8918.4 751.2 1,082,469.1 692 

Building Footprint -SF 2,481.1 6,512.7 1481.9 54.6 119,594.6 971 

 

 

As noted in Section 5.3, three of the four study neighborhoods, including Oberlin Village, 

began with an initial block of purchased or donated land that was divided and sold among 

African American freedmen and former slaves.  By the first time period under examination, 

1914, the rim village of Oberlin was clustered along several primary roads including Oberlin 

Road, Hillsborough Street and what is now Chamberlain Street.  The community had 

approximately 22 blocks and 42 axial lines ranging from a very connected street segment 

with 13 connections to a very isolated, or segregated street segment with only a single 

connection at one end (see Table 5.2, 5.3, and Figure 5.2).  It should be noted that the block 

size characteristics for the 1914 time period is listed as N/A—not applicable—due to the 
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large quantity of undesignated land around the initial rim village, and lack of data in Sanborn 

Insurance maps and other historic data for this time period.  The approximation was derived 

by assuming divisions between areas of development and not including the large swath of 

land that comprises the northeast section of the study boundary in that time period.  It is also 

important to highlight the skewed nature of the block and parcel size characteristics in 

Oberlin Village.  In the 1914 time period, even though tracks of undesignated land did not 

allow precise block calculations, a very large block and parcel of land on the southeastern 

edge of the neighborhood that was owned by the State of North Carolina and used for the 

State Fair Grounds until 1926, also skewed the mean and standard deviation (SD) for block 

and parcel characteristics.  The State Fairgrounds also included almost all of the large SF 

buildings in the community during the 1914 time period.  The 1953, 1980, and 2010 time 

periods were also skewed in the block and parcel characteristic categories because of the 

development of a large parcel and block of land on the north side of the neighborhood that is 

controlled by the City of Raleigh park system.  This park system parcel did change size 

between 1953 and 1980 as land on the east and west was developed into commercial and 

residential parcels and structures, which also changed the effective block size.  However, 

this parcel and block tends to skew the mean and standard deviation of both parcels and 

blocks in the latter three time periods (see Table 5.1).  Figure 5.2 is a map of Oberlin Village 

in the first time period—1914—within the case study.  The map indicates the 10% core of 

global integration street segments as well as known parcels and all existing residential and 

non-residential buildings.  By comparison to the general morphological features, the 

syntactic characteristics of the axial lines in each time period are relatively evenly distributed 

and stay fairly consistent between time periods.  The number of street segments increases 

over time as the neighborhood develops, but global and local integration remain similar. 
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Figure 5.2: Oberlin Village, 1914 – Global Integration, Building, and Parcel Data 



 

125 

As with other three study areas, a new axial map was created for Oberlin Village for every 

time period.  This axial map was generated with a larger catchment area (see Section 4.3.2) 

in order to ameliorate possible false-centering side effects.  An intelligibility index was also 

derived for Oberlin Village for each time period, and for each neighborhood.  The derivation 

of an intelligibility index for Oberlin Village will provide measurable comparisons between 

time periods within this neighborhood, and also between the four case study communities in 

Chapter 6.  The intelligibility value for Oberlin Village indicates a fairly predictable reduction 

over the 96-year time span of the study, starting at 0.609 in 1914 and ending with 0.551 in 

2010.  Essentially, as additional roads, culs-de-sac and smaller cross-streets were added to 

the neighborhood over the years, the road system became less memorable and presumably 

less easily navigated.  The greatest drop in intelligibility occurred between 1914 and 1953, 

which also saw the addition of the greatest number of smaller streets and culs-de-sac, 

particularly at the northeast portion of the community near the old fair grounds.  

  

Table 5.3:  Summary Statistics – Integration and Connectivity Characteristics 

Oberlin Village:  1914 mean SD min max # Lines * Intelligibility 

Global Integration R=n 0.828 0.061 0.740 1.007 
42 of 
489 

0.609 
P ≤ 0.001 

Local Integration   R=3 1.791 0.431 0.785 2.825 

Connectivity 3.786 2.587 1 13 

Oberlin Village:  1953 mean SD min max # Lines Intelligibility 

Global Integration R=n 0.843 0.066 0.681 0.977 
108 of 
879 

0.535   
P ≤ 0.001 

Local Integration   R=3 1.939 0.387 1.014 3.176 

Connectivity 4.185 2.257 1 15 

Oberlin Village:  1980 mean SD min max # Lines Intelligibility 

Global Integration R=n 0.906 0.084 0.741 1.116 
122 of 
969 

0.578 
P ≤ 0.001 

Local Integration   R=3 1.890 0.440 0.887 3.249 

Connectivity 4.148 2.445 1 17 

Oberlin Village:  2010 mean SD min max # Lines Intelligibility 

Global Integration R=n 0.859 0.074 0.670 1.040 
111 of 
1290 

0.551 
P ≤ 0.001 

Local Integration   R=3 1.859 0.465 0.499 3.178 

Connectivity 4.144 2.427 1 16 
Note *:  # lines refers to the number of axial lines in the neighborhood versus in the catchment area used for the study 
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5.2.4. Oberlin Village - Morphological Characteristics and Change 

In order to answer the first research question, “How do existing patterns of buildings, plots, 

and blocks of a neighborhood relate to change over time?” the predictor variables of block 

size, plot size (also known as parcel or lot size), and building footprint area are examined, 

as well as the outcome variables of change in new and demolished building counts.  

Change in land use was also examined (see Section 5.2.7), but was limited to visual map 

patterns for two reasons: First the number of plots changing use was exceedingly small; and 

secondly, it was not possible to control the case study examinations for political and legal 

control over zoning and land use during the 96-year study period.  As noted in Section 4.4.1, 

a metric is also presented in order to examine the opposite of change: patterns of 

persistence.  In other words, a measure of whether the predictor variables of block, lot, and 

building size relate to indications of inertia, such as buildings that have remained in 

existence between time periods with no change.  Table 5.4 and Figure 5.3 provide a 

summary and comparison between block size, plot size, and building footprint as predictor 

variables and percentages of buildings newly built, demolished, or existing as measure of 

change as the outcome variable.  The table comparisons are made between the largest 

quartile (25%) of blocks, plots and building sizes, versus the smallest quartile (25%).   

 • Q1A - How do patterns of block size relate to change over time? 

Research Question 1A asks how patterns of block size and shape in a neighborhood relate 

to change over time.  Using simple descriptive statistics, Table 5.4 indicates that the 

proportion of demolished buildings occurring within the largest quartile of neighborhood city 

blocks was at least twice the percentage of demolitions that happened in the quartile of 

smallest blocks—in all three time periods (see yellow highlighted cells): Indeed, in 1953, 
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more than 20 times as many buildings were demolished on the largest blocks—66.3% of 

demolished buildings on the largest versus only 3.2% on the smallest blocks.   

 

Table 5.4:  Oberlin Village – Descriptive Statistics for Morphological Characteristics 

Neighborhood Time Period Block Size: Acres Plot Size: SF Building Size: SF 

Oberlin Village 1914-1953 Large 25% Small 25% Large 25% Small 25% Large 25% Small 25 % 

Existing Buildings - %  N=163 62.6 12.3 29.3 22.8 18.0 23.7 

New Buildings - % N=584 34.1 13.7 28.3 18.5 N/A N/A 

Demo Buildings - % N=95 66.3 3.2 27.5 20.8 2.8 45.8 

Oberlin Village 1953-1980 Large 25% Small 25% Large 25% Small 25% Large 25% Small 25 % 

Existing Buildings -% N=554 29.6 16.2 53.4 16.0 29.9 11.2 

New Buildings - % N=234 46.6 27.4 35.1 13.9 N/A N/A 

Demo Buildings - % N=256 46.3 7.8 66.3 11.6 8.2 21.1 

Oberlin Village 1980-2010 Large 25% Small 25% Large 25% Small 25% Large 25% Small 25 % 

Existing Buildings - % N=553 38.8 11.8 31.7 21.4 33.1 7.1 

New Buildings - % N=173 50.9 2.9 35.0 19.6 N/A N/A 

Demo Buildings - % N=149 31.5 12.8 33.6 20.8 10.7 47.0 
Notes: Large 25% indicates Quartile of largest blocks, plots, or buildings.  Small 25% is Quartile of smallest 
blocks or plots.  Building size is building footprint only, not including SF area above or below ground floor 

Color highlighted cells are for references within the body of the text  

 
 
 
 

 
Note: Largest 25% refers to the category of the largest 25% of blocks in the study area  See Table 5.4 for detail data 

Figure 5.3: Charts Showing Existing, New, and Demolished Buildings by Block Size 
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From 1915 to 1953, Oberlin Village also saw the single largest increase to new buildings in 

the 96-year span of this study, with a total of 584 newly constructed residential buildings 

(over 250 SF—see note on Table 5.1) and non-residential structures.  Probably the largest 

single contributing factor for this substantial change in building inventory during this time 

period was due to the opening of the Cameron Village development, which was completed 

in 1949.  Just prior to Cameron Village, during the 1914-1953 time period, 34.1% of new 

building construction also occurred on the quartile of largest case study blocks, yet well less 

than half of that percentage—only 13.7%—of new construction occurred on the smallest 

quartile of blocks (see Table 5.4). In an even more prominent pattern in the period ending in 

1953, 3.2% of demolished buildings took place on the quartile of the smallest blocks.  It is 

quite likely that both the upsurge in construction, and clustering of new construction and 

demolitions on large blocks are related specifically to the opening of Cameron Village.  As 

new commercial development—either within or relating to the new shopping center—began 

to escalate, it was far less difficult and expensive to assemble the needed land on larger 

blocks than on smaller.  These support earlier studies (Siksna, 1997, p. 30; Moudon, 1986) 

that found large blocks to be more easily modified by inserting alleys and subdividing block 

interiors particularly large, deep blocks.  If the road system and access are changed with 

less cost and difficulty, than a large block becomes a target for change, including 

demolitions of existing buildings and construction of new.  Although slightly less prominent in 

the next time period, nearly 50% of the demolition occurred on the quartile of largest blocks 

in 1980, while only 7.8% of demolition happened on the quartile of smallest blocks.   
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An intriguing trend is also observed across the three time periods in terms of the percentage 

of demolished buildings in the largest and smallest block quartiles.  As the yellow trend lines 

overlaid on the bar graphs in Figure 5.3 indicate, the percentage of building demolition 

decreases over time for the largest blocks while the percentage increases for the smallest 

blocks in a relatively linear and opposite direction.  Because this pattern is not as clear in 

percentages of either existing or new buildings in the largest and smallest block quartiles it 

is possible that this linear change will not be repeated in the other case study 

neighborhoods, however this issue is reexamined with regression analysis for Oberlin 

Village, as well as in comparison to other case study neighborhoods.  It is possible that the 

relatively linear decrease over time of demolished buildings occurring in the largest block 

sizes could be an indication of neighborhood age as a moderating variable.  If neighborhood 

age moderates the relationship between change—as building demolition—and block size, 

than we would expect to see a trend over time showing either more or less relevance 

between building change and block size over time.  Clearly Table 5.4 and Figure 5.3 show a 

trend toward less difference between the quartile of largest block sizes, but is this 

moderation due to age?  This potential response to Research Question 3 will be examined 

in the other case neighborhoods in Chapters 5 and 6.   

 

Table 5.4 also indicates a strong relationship between new construction and block size, with 

between 1.7 and 17 times more new buildings occurring on the largest quartile of blocks 

versus the quartile of smallest (as a percent of total new construction in the same time 

period).  Indeed, in the 2010 time period, over 50% of new construction occurred on the 

largest quartile of blocks while less than 3% took place on the quartile of smallest blocks.  

The three time periods in Table 5.4 are depicted in maps of the neighborhood in Figure 5.4 
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and 5.5.  In Figure 5.4, a clear pattern emerges, particularly in 1980, of both residential and 

non-residential demolitions occurring in the quartile of 25% largest blocks, and to a lesser 

degree, in the quartile of “25% Medium Large” blocks.  The pattern for new construction as 

the outcome variable of change is not as clear in the time-period maps shown in Figure 5.5.  

However, the 2010 time period had a substantially higher percentage of new construction 

occurring in the quartile of largest blocks compared to the 25% of smallest.  The clustering 

of both demolitions and new construction are quite noticeable in the large blocks along 

Oberlin Road, especially near Cameron Village.  But there is also significant clustering of 

both new and demolished buildings North of Hillsborough and in the northwest quadrant of 

the neighborhood.  The visual patterns of clustering in the maps in Figure 5.4 and 5.5, 

especially in 1980, reinforce the idea that large-scale development and change are drawn to 

the lesser cost and complexity of larger blocks.  The maps in Figure 5.5 also indicate a 

prevalence of non-residential construction in the quartile of largest blocks.  
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a. Oberlin Village in 1953 b. Oberlin Village in 1980 

 

 

 
 
 

Oberlin Village maps of three time periods that 
illustrate the predictor variable of block size 
compared with the outcome variable of building 
demolition (change). Change is measured as 
both residential and non-residential building 
demolition between the time period listed and 
the previous time period.  In other words, the 
1953 map shows demolitions of buildings 
occurring between 1914 and 1953 in Oberlin 
Village.  See Table 5.4 
NOTE: Layers showing existing and new 
buildings in these maps have been hidden in 
order to clearly indicate only demolitions in the 
study area 

c. Oberlin Village in 2010  

Figure 5.4: Oberlin Village - Block Size and Demolition in Three Time Periods 
 

Cameron  
Village 
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a. Oberlin Village in 1953 b. Oberlin Village in 1980 

 

 

 
 
 

Oberlin Village maps of three time periods that 
illustrate the predictor variable of block size 
compared with the outcome variable of new 
building construction (change). Change is 
measured as both residential and non-
residential building construction between the 
time period listed and the previous time period.  
In other words, the 1953 map shows 
construction of buildings occurring between 
1914 and 1953 in Oberlin Village.  See Table 5.4 
NOTE: Layers showing existing and demolished 
buildings in these maps have been hidden in 
order to clearly indicate only new buildings in the 
study area during the three time periods. 

c. Oberlin Village in 2010  

Figure 5.5: Oberlin Village - Block Size and New Construction in Three Time Periods 
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Exploring Research Question 1 further, the morphological predictor variables are compared 

to various measures of change.  Scatter plots and bivariate linear regression analyses were 

prepared for most combinations of predictor and outcome variables.  Even though strong 

differences were indicated between categories such as percentage of building demolitions in 

the quartile of largest blocks versus smallest blocks in Table 5.4, the mere difference of 

percentages in these categories did not identify the nature or strength of the relationship 

between the predictor and outcome variables.  Therefore bivariate regression analyses were 

performed between most of the outcome and predictor variable pairs in the Oberlin Village 

neighborhood for all three time periods (see Table 5.5), including the predictor variables of 

block and plot size.  The results include R-square and Beta values for every linear 

regression computation.  Most of the resulting R-square values of the regression analyses 

were moderate or weak in strength, but almost all were significant results (P ≤ 0.05) 

indicating that the null hypothesis should be rejected.  Where red numbers appear (Table 

5.5), they indicate non-significance—meaning the null hypothesis should be accepted. 

 

 

Table 5.5:  Oberlin Village, Regression Results - Building Change by Block and Plot Size 
Bivariate 
Relationship 

Time 
Period 

N= Morphological Properties 

Block Area - Acre Plot Area - SF 

Buildings 
New Construction 
(Frequency Count) 

T
1
 – T

2 

1953
 N=584 

r
2
 = 0.028    Beta = 0.166 r

2
 = 0.053    Beta = 0.230 

P = 0.230  P = 0.000 

T
2
 – T

3 

1980
 N=234 

r
2
 = 0.621    Beta = 0.788 r

2
 = 0.045    Beta = 0.212 

P = 0.000 P = 0.001 

T
3
 – T

4 

2010
 N=173 

r
2
 = 0.174    Beta = 0.417 r

2
 = 0.012    Beta = 0.109 

P = 0.002 P = 0.152 

Buildings 
Demolished 
(Frequency Count) 

T
1
 – T

2 

1953
 N=95 

r
2
 = 0.064    Beta = 0.253 r

2
 = 0.001    Beta = 0.029 

P = 0.065 P = 0.781 

T
2
 – T

3 

1980
 N=256 

r
2
 = 0.247    Beta = 0.497 r

2
 = 0.000    Beta = 0.015 

P = 0.000 P = 0.816 

T
3
 – T

4 

2010
 N=149 

r
2
 = 0.019    Beta = 0.139 r

2
 = 0.547    Beta = 0.740 

P = 0.324 P = 0.000 
Note: Red value of P = non-significance.  Cells highlighted in yellow indicate strong relationship               SPSS version 20 
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Table 5.5 shows a strong relationship between new construction and block area in the 

second time period, ending in 1980.  A non-significant bivariate relationship occurred 

between new construction and block size during the surge in new construction 

accompanying the opening of Cameron Village in 1949 (see Table 5.4 and accompanying 

text).  It is likely that this weak linear relationship was the result of a tremendous surge in 

new homes on similarly-sized new lots and blocks on redeveloped land in the northwest side 

of the neighborhood.  The State Fair grounds had previously controlled this unplatted land.  

However, the remarkably strong linear relationship between new construction and block 

area (R2 of 0.621, P≤0.001 highlighted in yellow in Table 5.5) in the 1980 time period is quite 

surprising.  A moderate to strong relationship between demolition and block size is also 

seen in the 1980 time period.  Reexamining the maps in Figure 5.4, the sudden blanketing 

of new residential construction in the 1953 time period is quite clear, but the non-residential 

new construction seems more targeted to the large blocks along Oberlin Road.  Future 

investigation that separates residential from non-residential, particularly when looking at new 

construction, might yield new information and stronger bivariate analyses.  The new 

construction in commercial buildings that occurred in 1980 and 2010 is also clustered on the 

large blocks in and near Cameron Village, increasing the relationship between new 

construction and block size.  In summary, block size was a robust and reliable predictor of 

change in both new and demolished buildings, and also had a significant (P≤0.05) and 

moderate to strong linear relationship with building change in several bivariate comparisons. 

•Q1B - How Do Patterns of Plot Size Relate to Change Over Time? 

Research Question 1B, considers how existing plot sizes in a neighborhood relate to change 

over time.  Comparing plot size to building demolition in Table 5.4; all three time periods 

show a substantially greater percentage of demolished buildings in the quartile of largest 
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plots versus the quartile of smallest plots.  The most significant difference between the 

largest and smallest plots was in the 1980 time period with 66.3% of demolitions in the 

quartile of plots and only 11.6% in the smallest plots.  In other words, almost 6 times as 

many buildings (as a proportion of total demolitions) were demolished in the group of largest 

plots compared to the proportion of buildings torn-down in the quartile of smallest plots (see 

orange highlighted cells in Table 5.4 and Figure 5.6).  Plot size appeared to be a good 

predictor of change, in the form of building demolition, in the 1980 time period.  This finding 

supports a number of previous studies (Moudon, 1986; Siksna, 1997, p. 30; Scheer & 

Ferdelman, 2001, p. 20).  In fact, Moudon (1986, p. 141) found that small lots affect 

rebuilding and thus the rate of change in neighborhoods.  The pattern of new construction 

compared to plot size as a predictor variable in the period ending in 1953 is not as clear, 

with 28.3% of new buildings in the quartile of largest plot sizes, and 18.5% within the quartile 

of smallest plot sizes—the results are only a few percent points from what would be 

expected in a random distribution.  The 1980 time period however, had nearly twice as 

many new constructions in the group of largest plots as in the smallest parcels.  Although 

the pattern of demolished, existing, and new buildings compared to plot size in the 1953 

time period was not definitive, the proportion of demolished and new buildings were still 8% 

to 10% higher in the quartile of largest plots than in the quartile of smallest.  One 

explanation for this less distinctive distribution in 1953 was the nearly homogenous platting 

in the newly developed 584 buildings and parcels (see Table 5.2).  Much of the area that 

was developed in this time period appears to be large-scale multi-lot residential 

development when the individual property sale dates are examined (see map of parcel land 

use change in Figure 5.9).  The linear relationship between change, as building demolition, 

and plot size is non-significant (see Table 5.5) in the first two time periods, but very 
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significant in 2010 with a strong R-square value of 0.547.  This same trend is visible in 

Figure 5.7 as R-square remains very low until 2010, then suddenly jumps to 0.547.  The 

linear relationship between new buildings and block size also had a rapid increase in 1980, 

then a drop to a weak R-square of 0.174 in 2010. 

 

 

Note:  See Table 5.3 for summary data.   

Figure 5.6:  Charts Showing Existing, New, and Demolished Buildings by Plot Size 
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Figure 5.7: Summary Charts- Regression Coefficients -Building Change by Block 
and Plot 

•Q2C - How Does Existing Building Size Relate to Change Over Time? 

The final category of predictor variable illustrated in Table 5.4 addresses question: How 

does building size in a neighborhood relate to change over time?  First it should be noted 

that the measure of change in new building construction does not apply in relation to 

building size as a predictor since the buildings in question do not yet exist.  When examining 

existing and demolished buildings however, the time period ending in 1953 actually exhibits 

a reverse pattern compared to that seen with block size.  Sixteen times as many demolitions 

occurred in the quartile of smallest building footprints (2.8% of demolition in largest building 

quartile and 45.8% in the smallest—as illustrated by the green shaded totals in Table 5.4).  

0.028 

0.621 

0.174 

0.053 0.045 

0.012 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

1953 1980 2010

C
o

e
ff

ic
ie

n
t 

o
f 

D
e

te
rm

in
a

ti
o

n
 R

2
 

Time Periods 

New Buildings by Block and Plot 

Block Area - Acre

Plot Area - SF

0.064 

0.247 

0.019 
0.001 0 

0.547 

0

0.1

0.2

0.3

0.4

0.5

0.6

1953 1980 2010

C
o

e
ff

ic
ie

n
t 

o
f 

D
e

te
rm

in
a

ti
o

n
 R

2
 

Time Periods 

Demo Buildings by Block and Plot 

Block Area - Acre

Plot Area - SF



 

138 

The relationship between building size and demolition is actually quite expected from the 

Scheer and Ferdelman (2001, p. 25) study described in Section 2.1.2.  Scheer and 

Ferdelman found that of the buildings in their study area, the most likely to change—

demonstrating the least structural inertia—were the very smallest buildings at less than 700 

S.F.  Data from the 1953 time period in Oberlin Village would seem support their findings.  

When examined in detail much of the demolitions taking place in this time period were small 

sheds, outbuildings less than 250 SF, and single car garages.  In fact all three time periods 

in Oberlin Village saw this same pattern between demolition and building footprint, with 

between 2.5 and 16 times more demolitions among buildings in the quartile of smallest 

building footprints compared to the quartile of largest.  It seems that building footprint size is 

quite a good predictor of change in demolition and new construction in Oberlin Village. 

5.2.5. Oberlin Village – Space Syntax Characteristics and Change 

Answering Research Question 2: “How do existing patterns of streets, roads, and 

boulevards in a neighborhood relate to change over time?” requires an examination of the 

outcome variables of change—in terms of percentages of new and demolished buildings, 

and the syntactic predictor variables of global integration, local integration, and connectivity. 

•Q2A - How Global Integration Relate to Change Over Time? 

In Although Oberlin Village was not solely the result of formal clustering at historic 

crossroads, as Griffiths et al (2010) found in their study of early hamlets near London, the 

construction of new buildings and the demolition of others in the Oberlin Village study area 

has nevertheless clustered along the early arterials in the core of highest global 

integration—such as Oberlin Road, Hillsborough Street and Chamberlain Street.  Indeed, by 

1953, 27% of new buildings greater than 250 square feet were concentrated along the 10% 

core of the most globally integrated street segments, and more than 36% of new buildings 
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had been constructed along the 10% core of the most locally integrated street segments 

(Table 5.6).  

 

Table 5.6:  Oberlin Village – Building Change by Integration and Connectivity 

Neighborhood Global Integration Local Integration Connectivity 

Oberlin Village 1914-1953 10% Core Low 50% 10% Core Low 50% High 10%  
Low 
50% 

Existing Buildings-% N=163 46.6 4.9 52.8 12.3 50.9 22.7 

New Buildings - % N=584 27.0 21.1 36.3 16.1 30.5 17.0 

Demo Buildings - % N=95 57.9 6.3 63.2 8.4 58.9 15.8 

Oberlin Village 1953-1980 10% Core Low 50% 10% Core Low 50% 10% Core 
Low 
50% 

Existing Buildings-% N=554 12.5 27.6 14.4 24.2 17.5 32.3 

New Buildings - % N=234 17.5 31.2 24.4 27.4 27.4 25.6 

Demo Buildings - % N=256 36.9 8.6 33.7 10.6 28.2 19.6 

Oberlin Village 1980-2010 10% Core Low 50% 10% Core Low 50% 10% Core 
Low 
50% 

Existing Buildings-% N=553 12.9 29.7 18.8 23.9 24.3 37.9 

New Buildings - % N=173 11.6 41.0 16.2 34.1 18.5 37.0 

Demo Buildings - % N=149 20.1 12.8 20.1 15.4 21.5 24.2 
Note: Colored cells indicate referenced used in the text 

 

 

An even more evident concentration of change occurred in the pattern of residential and 

non-residential building demolitions.  In 1953, 57.9% of the demolished buildings occurred 

along the 10% core of highest global integration street segments.  In other words, well more 

than half of all building demolitions occurred along only one-tenth of the street segments in 

Oberlin Village.  This fact would seem a fairly convincing argument for integration values 

predicting building change.  Also striking, is the pattern of new and demolished buildings 

that occurred in 1953 along the lowest integration streets (also known as most segregated 

or syntactically least accessible).  Only 6.3% of demolished buildings were found along the 

half of all street segments that were lowest in global integration (see Table 5.6).  The 1980 

time period also saw 4 times more demolition (as a percentage of all neighborhood 
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demolitions) along the 10% of highest global integration streets versus the entire lower half 

of global integration streets.  Why did both new and demolished buildings so clearly cluster 

along the most globally integrated streets in Oberlin Village?  The Theorem of Movement in 

space syntax theory says that if a city is considered as a complex that carries movement 

from every space to every other space inside the system, than certain linear spaces that are 

most directly connected to every other space will have a tendency to attract higher densities 

of through movement (Peponis & Wineman, 2002, p.271).  These higher densities of 

movement, both pedestrian and vehicular, would have attracted more development, 

particularly for land uses that require higher traffic patterns such as retail and higher density 

residential.  Increased development drives land cost upward and encourages more 

demolition, land use change, and of course new construction.  The final 2010 study period 

still also saw almost 8% more building demolitions near the top 10% of global integration 

streets than along the entire lower half of global integration streets.  This is a smaller 

difference than in the 1953 and 1980 time periods, which introduces an intriguing trend.  

Figure 5.7 indicates decreasing percentages of demolitions along high integration streets, 

and increasing percentages in the lower half of global integration street segments (note the 

yellow trend line sloping downward over time).  The decrease in demolitions along the 

highest global integration streets and increase along lowest integration is nearly linear, and 

apparently showing less difference over time.  In other words, it would appear that 

differences in building demolition as they relate to global integration are equalizing over 

time.  Is this an indication of age moderating dependent variable by independent variable 

relationships?  This trend will be reviewed as it reappears in other case neighborhoods. 
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Note:  10% Core refers to the axial lines that make up the highest 10% of global integration values, and Low 50% refers to 

thehalf of axial lines with the lowest integration values.  See text for discussion of yellow trend lines. 

Figure 5.7:  Charts of Existing, New, and Demolished Buildings by Global Integration  

 

 

Looking at the findings from bivariate regression analyses in Table 5.7, the relationships 

between new construction as outcome variable and global integration as a predictor 

variable, we see very significant (P ≤ 0.009) and a moderate-to-weak relationship in every 

time period in Oberlin Village.  The same trend of a decreasing relationship that we saw in 

Figure 5.7 also occurred with bivariate relationships between new construction and both 

local and global integration: findings from regression analysis decreased from 1953 to 2010. 
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Table 5.7: Bivariate Regression Results - Building Change by Integration and Connectivity 

Bivariate 
Relationship 

Time  
Period 

N = Syntactical Properties 

Integration Rn Integration R3 Connectivity 

Buildings 
New Construction 
(Frequency Count) 

T
1
 – T

2 

1953 
N=584 r

2
 = 0.213   

Beta = 0.462 
r
2
 = 0.292   

Beta = 0.540 
r
2
 = 0.050   

Beta = 0.223 

P = 0.000 P = 0.000 P = 0.024 

T
2
 – T

3 

1980 
N=234 r

2
 = 0.087   

Beta = 0.295 
r
2
 = 0.138   

Beta = 0.372 
r
2
 = 0.033   

Beta = 0.183 

P = 0.001 P = 0.000 P = 0.051 

T
3
 – T

4 

2010 
N=173 r

2
 = 0.053   

Beta = 0.248 
r
2
 = 0.063   

Beta = 0.251 
r
2
 = 0.020   

Beta = 0.140 

P = 0.009 P = 0.008 P = 0.141 

Buildings 
Demolished 
(Frequency Count) 

T
1
 – T

2 

1953 
N=95 r

2
 = 0.135   

Beta = 0.367 
r
2
 = 0.117   

Beta = 0.341 
r
2
 = 0.080   

Beta = 0.283 

P = 0.000 P = 0.000 P = 0.004 

T
2
 – T

3 

1980 
N=256 r

2
 = 0.190   

Beta = 0.436 
r
2
 = 0.148   

Beta = 0.348 
r
2
 = 0.030   

Beta = 0.172 

P = 0.000 P = 0.000 P = 0.066 

T
3
 – T

4 

2010 
N=149 r

2
 = 0.139   

Beta = 0.373 
r
2
 = 0.100   

Beta = 0.316 
r
2
 = 0.012   

Beta = 0.109 

P = 0.000 P = 0.001 P = 0.257 

Note: Red number denote non-significant values of P.  Blue values of P = significant only in 2-tail-SPSS ver 20 

 

The maps in Figure 5.8 show an unambiguous clustering of demolitions along the highest 

global integration street segments in each time period.  It is also interesting to note the 

change in concentration from 1953 to 1980.  In 1953, demolitions did occur primarily along 

high global integration streets, but even more so after the opening of Cameron Village and 

development along adjoining streets.  It would seem that in the period between 1953 and 

1980, the Cameron Village development accelerated the associated commercial 

construction and the demolition and replacement of older residential and commercial 

buildings along Oberlin Rd.  But in addition, the opening of Oberlin Road to the north and its 

interconnection in 1980 with the east/west Wade Avenue connector increased both global 

and local integration values along Oberlin Road, thus attracting even more building 

development and change.  It is important to remember that over time, the development of 
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denser commercial and institutional uses attracts ever more traffic—and the pattern feeds 

on itself, increasing rounds of new construction and then more traffic.  In this sense, the 

dependent variable of building change in 1953 becomes a predictor of new traffic in 1980.  

Streets are widened and better interconnected in the intervening years, and the resulting 

increase integration of the street segments predict change—as demolition and new 

construction—in 2010. 

•Q2B - How Does Local Integration Relate to Change Over Time? 

Tables 5.6 and 5.7 also show very significant relationships between change (both as new 

construction and demolition) and local integration.  The proportion of demolitions that 

occurred along the street segments with the highest 10% local integration values was up to 

7.5 times more than the proportion of demolitions that occurred along the entire lowest half 

of local integration streets.  In other words, in 1953, 63.2% of the demolitions were along the 

5 streets with high local integration, while only 8.4% of the demolitions occurred along the 

27 of 54 total street segments in the neighborhood with the lowest local integration.  The 

1953 time period also saw more than twice the percentage of new construction along the 

core of highest local integration than happened along the lower half of local integration 

values.  Table 5.6 also indicates an interesting pattern in existing buildings along streets 

with the highest 10% of local integration (as well as global integration and connectivity).  In 

1980 and 2010, Oberlin Village saw a higher proportion of existing buildings along the lower 

50% of local integration, global integration, and connectivity street segments.  It appears 

that in these time periods, lower values of integration (the more segregated streets) are 

better predictors of buildings remaining unchanged—inertia.  This pattern will also be 

reexamined in the other case neighborhoods to whether low integration—less syntactic 

accessibility—is indeed a valid predictor of inertia.  Local integration also appears to be a 
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reasonable predictor of change as both new construction and demolition, although not as 

consistently as global integration: Again not a surprising finding, given the Theorem of 

Movement.  The trend in high local integration versus low integration also appears to 

equalize over time—change along high integration streets reduces while demolitions and 

new construction along lower integration streets increase over time.  Perhaps this is also an 

indication of neighborhood age as a moderating variable:  As plots along the main corridors 

fill over time, demolition and construction moves to less desirable locations, such as lower 

traffic streets and smaller blocks and parcels. 

•Q2C - How Does Connectivity Relate to Change Over Time? 

In 1953, 58.9% of demolished buildings occurred along street segments with the highest 

10% of connectivity (see orange highlights in Table 5.6).  By 1980, 28.2% of demolitions 

occurred along streets with the highest connectivity, while only 19.6% happened along the 

entire lower half of connectivity value streets.  Table 5.7 indicates either weak, and/or non-

significant linear relationships between new and demolished buildings and connectivity in 

every time period.  Although there are a few strong indications in certain time periods, 

connectivity would not appear to be a consistent predictor of change—at least not in the 

Oberlin Village case study neighborhood. 

 

The maps in Figure 5.9 introduce another indication of change—as land use—and its 

relationship to the independent variable of global integration.  In 1953, a considerable 

number of parcels were converted from non-residential to residential as the old State 

Fairgrounds were moved farther out Hillsborough St to the west, and the remaining land was 

redeveloped to similar-sized residential lots and new houses. 



 

145 

  
a. Oberlin Village in 1953 b. Oberlin Village in 1980 

 

 

 
 
 

Oberlin Village maps of three time periods that 
illustrate the predictor variable of Global 
Integration compared with the outcome variable 
of building demolition (change). Change is 
measured as both residential and non-residential 
building demolition between the time period listed 
and the previous time period.  In other words, the 
1953 map shows demolition of buildings 
occurring between 1914 and 1953 in Oberlin 
Village.  See Table 5.6 
NOTE: Layers showing existing and new 
buildings in these maps have been hidden in 
order to clearly indicate only demolitions in the 
study area 

c. Oberlin Village in 2010  

Figure 5.8: Oberlin Village - Demolition and Global Integration in Three Time Periods 
 

Wade Ave Connector 
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a. Oberlin Village in 1953 b. Oberlin Village in 1980 

 

 

 
 
 
 
 
 

 
Oberlin Village maps of three time periods that 
illustrate the predictor variable of Global 
Integration compared with the outcome variable 
of Land Use Change in individual plots (parcels). 
Change is measured as either residential to non-
residential between the time period listed and the 
previous time period, or the reverse—as non-
residential to residential.  In other words, the 
1953 map shows land use change occurring 
between 1914 and 1953 in Oberlin Village. 

c. Oberlin Village in 2010  

Figure 5.9: Oberlin Village – Land Use and Global Integration in Three Time Periods 
 

Old State 
Fairgrounds 

Cameron 
Village 



 

147 

In 1953, older homes were also demolished and parcels combined and changed to 

commercial land-use as the Cameron Village shopping center was created.  It is interesting 

to note that the parcels changing from non-residential to residential are considerably greater 

than the parcels being converted to commercial.  In 1980, the pattern changes, and slightly 

more parcels were converted to commercial (or at least non-residential) in the wake of the 

development around Cameron Village.  Finally in 2010, there were no more changes from 

non-residential to residential.  Certainly, part of the explanation for the lack of commercial to 

residential change in 2010 is due to increased land value—to a higher economic use—but it 

is problematic to separate this increasing value from governmental mandates in the form of 

zoning and land use codes.  The number of parcels changing use over time is also quite 

limited—perhaps from the same governmental mandates, or perhaps from diminishing 

demand as marginal costs increase.  In either case, it is quite clear that the reliability of 

examining land use change as an outcome variable is somewhat limited. The total number 

of parcel conversions (N=20 in 2010) also limit analysis techniques to simple descriptive 

statistics and visual pattern matching in map form, and will thus sparingly used in this study. 

 

Figure 5.11 focuses on trends that have occurred in Oberlin Village looking at the findings 

from bivariate regression analysis over time.  The charts show change as new or 

demolished buildings compared to all three syntactic predictor variables—global integration, 

local integration, and connectivity—over the entire 94-year study history.  The reason for 

displaying these charts is to focus on the trends over time.  It seems fairly clear that the 

linear relationships between new construction and all three syntactic predictor variables are 

decreasing over time; global integration, local integration, and connectivity all trend in this 

downward direction, and follow similar slopes.  Local integration decreases from a 
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moderately strong linear relationship of R-square=0.292 in 1953 down to 0.138 in 1980, and 

ending in 2010 at 0.063 (see highlighted data labels in Figure 5.11). 

 

 

  

 Note: The charts indicate bivariate linear regression at each study time period. (See Table 5.6)   R=N is global integration, 

and R=3 is local integration. 

Figure 5.11: Charts Showing Trends in Regression Between Building Change and 
Syntax  
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a. Oberlin Village in 1953 b. Oberlin Village in 1980 

 

 

 
 
 
 
 

Oberlin Village maps of three time periods that 
illustrate outcome variable of building demolition 
(change) and the two-predictor variables of global 
integration and block size.  Change is measured 
as both residential and non-residential building 
demolition between the time period listed and the 
previous time period.  In other words, the 1953 
map shows demolitions of buildings occurring 
between 1914 and 1953 in Oberlin Village. 
NOTE: Layers showing existing and new 
buildings in these maps have been hidden in 
order to clearly indicate only demolitions in the 
study area 

c. Oberlin Village in 2010  

Figure 5.12: Oberlin Village Demolition Block Size and Global Integration 
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Figure 5.12 shows three maps comparing change as building demolition to two different 

predictor variables: block size and global integration.  It would seem that both block size and 

global integration tend to predict where demolitions will take place—sometimes it is block 

size, sometimes it is global integration, and sometimes it is both depending on where you 

are in the neighborhood.  For example, demolitions appear to relate to global integration 

along Hillsborough, but not to block size.  Demolition primarily relates to block size along the 

northern sections of Oberlin Road, and southern Oberlin seems to be a combination of block 

size and global integration as predictor variables.  The concept of high integration streets—

especially as older community ‘high streets’—predicting concentrated development supports 

findings by Jones, et al. (2008) in their studies of early crossroad centers in London.  They 

found that continued development of these suburban centers was sustained over time from 

the global integration of the original street system, resulting in a tendency toward through-

movement.  The spatial configuration of the original rural roads and their natural movement 

resulting from their integration, thus continued to draw land uses that would benefit from 

increased traffic over time. 

 

Finally, in an effort to fully understand the relationships between particular predictor and 

outcome variables in Research Question 2, a series of Chi-Square tests of independence 

were processed.  The chi-square test of independence provides a test of the null hypothesis 

that there is no relationship between the predictor variable and the outcome variable 

(Yockey, 2011, pp. 204-211).  If the test produces an outcome that appears particularly 

unlikely with a true null hypothesis—such as if the result would only occur less than 5% of 

the time—than the null hypothesis is rejected.  In that case, the alternate hypothesis—that 

there is a relationship between the predictor and outcome variables—is accepted.   
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Table 5.8:  Oberlin Village – Pearson Chi-Square Findings for Space Syntax Measures 
Neighborhood Global Integration Local Integration Connectivity 

Oberlin Village 1914-1953 10% High X  90% 10% Core X  90% 10% Core X  90% 

Existing Buildings Chi-Square   P≤ 0.001 Chi-Square   P≤ 0.001 Chi-Square   P≤ 0.001 

by New Buildings Value = 22.689, df = 1 Value = 14.397, df = 1 Value = 24.697, df = 1 

Existing Buildings 
by Demo Buildings 

Chi-Square   P≤ 0.081 Chi-Square   P≤ 0.104 Chi-Square   P≤ 0.180 

Value = 3.049, df = 1 Value = 2.641, df = 1 Value = 1.801, df = 1 

Oberlin Village 1953-1980 10% Core X  90% 10% Core X  90% 10% Core X  90% 

Existing Buildings Chi-Square   P≤ 0.563 Chi-Square   P≤ 0.001 Chi-Square   P≤ 0.085 

by New Buildings Value = 335, df = 1 Value = 11.268, df = 1 Value = 2.976, df = 1 

Existing Buildings Chi-Square   P≤ 0.001 Chi-Square   P≤ 0.001 Chi-Square   P≤ 0.001 

by Demo Buildings Value = 44.134, df = 1 Value = 39.421, df = 1 Value = 4.046, df = 1 

Oberlin Village 1980-2010 10% Core X  90% 10% Core X  90% 10% Core X  90% 

Existing Buildings Chi-Square   P≤ 0.896 Chi-Square   P≤ 0.352 Chi-Square   P≤ 0.009 

by New Buildings Value = .017, df = 1 Value = .864, df = 1 Value = 6.922, df = 1 

Existing Buildings Chi-Square   P≤ 0.004 Chi-Square   P≤ 0.813 Chi-Square   P≤ 0.084 

by Demo Buildings Value = 8.371, df = 1 Value = 056, df = 1 Value = 2.993, df = 1 

Note:  Red numerals indicate non-significance as P ≥ 0.05 

 

Table 5.8 indicates a series of simple two-category by two-category chi-square tests 

between the syntactic predictor variables and building counts as a measure of change.  In 

order to test whether there is a relationship between, for example, global integration and 

new building construction, each variable is made categorical by separating all global 

integration values into two categories: either the 10% highest values or the remaining 90% 

of values.  A chi-square test of independence was performed to determine whether there 

was enough evidence to conclude that the number of new or existing buildings occurring 

along the category of high global integration streets versus along the lower 90% of streets 

were not likely to be a random distribution (rejecting the null hypothesis) indicating a likely 

relationship between the predictor and outcome variable.  Appendix E examined Oberlin 

Village and the other neighborhoods using 25%/75% categories for the predictor variables. 

5.2.6. Oberlin Village - Place Attachment and Place Identity 

To answer Research Question 4: “How do existing patterns of buildings, plots, blocks, and 

streets of a neighborhood relate to residents’ perceptions of place attachment and place 
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identity?” the outcome variables of place attachment and place identity as well as the 

predictor variables of block size, plot size, building footprint, and syntax measures of global 

integration, local integration, and connectivity were examined.  Place attachment and place 

identity measures were administered as the major component of a mail-out/mail-back survey 

instrument (see Section 4.3.3 and Appendix D) that was mailed to a stratified and then 

randomized selection of the Oberlin Village residents in the spring of 2012.  The target 

response rate was a minimum of 30 per neighborhood study area.  Only a single mailing of 

150 was sent to Oberlin Village residents, and a total of 37 (N=37) were returned for a 

response rate of 24.7%.  Figure 5.19 illustrates responses from the first 18 questions in the 

survey.  As noted in Section 4.3, this 18-question group is the Neighborhood Cohesion 

Index (NCI) (Buckner, 1998), and includes three constructs: an attraction to neighborhood 

scale, a neighboring scale, and a sense of community scale.  The original survey item 

numbers are listed in the second column of Figure 5.13 as they appeared in the 

questionnaire, but the responses are reordered here to group them according to construct.  

It also should be reiterated that Items 5 and 15 are asked as reverse-coded questions, but 

were then recoded as responses were tabulated (see Section 4.3.4).  The attachment to 

neighborhood (questions 1, 5, and 13) component of the responses had the highest median 

scores (mean of 4.23) within the overall NCI scale (total NCI mean = 3.77).  Lowest average 

responses occurred in the neighboring and sense of community items (mean of 3.62).  

Figure 5.14 presents the findings from the Stedman Attachment Scale described in Section 

4.3.3, including survey questions 19 through 27.  Note that question 21 is reversed in 

coding.  The mean values for each individual index question as well as overall neighborhood 

mean scores for each total index (NCI and SAS) are presented in Figures 5.13 and 5.14. 

The orange bars represent mean values generated from Oberlin Village responses.  
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# Survey Item Mean Values 

 N = 37  

1 
Overall, I am very attracted to living in this 
neighborhood 

 

5 Given the opportunity, I would not like to move 
out of this neighborhood 

 

13 I plan to remain a resident of this neighborhood 
for a number of years 
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3 I visit with my neighbors in their homes  

7 If I needed advice about something I could go to 
someone in my neighborhood 

 

9 I believe my neighbors would help me in an 
emergency 

 

11 I borrow things and exchange favors with my 
neighbors 

 

15 I rarely have neighbors over to my house to visit 
I often have neighbors over to my house to visit 

 

17 I regularly stop and talk with people in my 
neighborhood 
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2 I feel like I belong to this neighborhood  

4 The friendships and associations I have with 
other people in my neighborhood mean a lot to 
me 

 

6 If the people in my neighborhood were planning 
something I’d think of it as something “we” were 
doing rather than “they” were doing 

 

8 I think I agree with most people in my 
neighborhood about what is important in life 

 

10 I feel loyal to the people in my neighborhood  

12 I would be willing to work together with others on 
something to improve my neighborhood 

 

14 I like to think of myself as similar to the people 
who live in this neighborhood 

 

16 A feeling of fellowship runs deep between me 
and other people in this neighborhood 

 

18 Living in this neighborhood gives me a sense of 
community 

 

 
19 TOTAL MEAN: Summary of all NCI Items, 1 - 18   

 Note that item numbering follows survey (see Appendix D) but items have been reordered in order to group 
according to construct.  All items were written as five point Likert Scale: (1) strongly agree, (2) agree, (3) neither 
agree/nor disagree, (4) disagree, (5) strongly disagree.  Red letters are the reversed question 

Figure 5.13: Neighborhood Cohesion Index – Survey Findings for Oberlin Village  
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 Q# Survey Item 
N = 37 

Mean Values 
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19 
Everything about my neighborhood is a 
reflection of me 

 

20 I feel relaxed when I’m in my neighborhood 
 

21 
My neighborhood says very little about me 
My neighborhood says a lot about me 

 

22 
I feel happiest when I am in my 
neighborhood 

 

23 
I feel that I can really be myself in my 
neighborhood 

 

24 My neighborhood is my favorite place to be 
 

25 
My neighborhood reflects the type of person I 
am 

 

26 
I really miss my neighborhood when I’m 
away for very long 

 

27 I feel comfortable living in my neighborhood 
 

 
Mean Total for neighborhood 

 

Figure 5.14: Stedman Attachment Scale (SAS) –Survey Findings for Oberlin Village 

 

 

Findings are presented as a precursor to Research Question 4 as it relates to Oberlin 

Village, but also for cross case comparisons between neighborhoods in Chapter 6.  In order 

to investigate Research Question 4, the relationship between residents’ perceptions of place 

attachment and place identity and the physical predictor variables had to be examined.  The 

survey response data were investigated in relation to block size, plot size, building footprint, 

global integration, local integration, and connectivity by coding survey responses for the 

geographic location of each participant (after removal of personal identifier information, see 

Section 4.3.5).  The questionnaire also included additional social and demographic 

questions for use in this analysis.  In order to simplify the multivariate regression models 

presented in Chapter 6, correlation matrices were developed for all pairs of predictor and 
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outcome variables using SPSS Version 20.0 software (see Table 4.6 for methodology).  

Table 5.9a and 5.9b show the two correlation matrices prepared for the Oberlin Village case 

study, indicating correlation coefficients for pairs of variables derived in the survey 

responses and associated physical morphological and syntactic predictor variables, as well 

as the mean values from the NCI and SAS attachment scales as outcome variables.  None 

of the individual physical (space syntax or morphological) predictor variables were 

significantly correlated (at the 0.05 level - 2-tailed) with either the NCI or SAS place 

attachment scales.  Interestingly, though, all of the predictor variables were negatively 

correlated with the NCI scale.  Because the survey respondents were all in homes or 

apartments, it was not surprising that their location along high global integration streets 

correlated negatively with the NCI place attachment scale since these streets predict high 

network movement – not necessarily an attribute of a residential street.  Table 5.9a also 

indicates an interesting, and perhaps important, statistically significant and robust negative 

correlation between block area and global integration, local integration and connectivity. 

 

Table 5.9a: Oberlin Village- Correlation Matrix of Physical Predictors, NCI and SAS Scales 
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Heated Area 1        

Parcel Area 0.734** 1       

Block Area -0.096 0.069 1      

Global 
Integration 

-0.168 -0.235 -0.465** 1     

Local 
Integration 

-0.109 -0.206 -0.513** 0.867** 1    

Connectivity -0.143 -0.292 -0.387* 0.701** 0.896** 1   

NCI Scale  -0.231 -0.295 -0.002 -0.119 -0.110 -0.107 1  

SAS Scale -0.033 -0.080 -0.250 0.035 0.139 0.118 0.726** 1 

Note:  All cells represent r-values for each pairwise correlation between variables  ** Correlation is significant 
at the 0.01 level (2-tailed).  * Correlation is significant at the 0.05 level (2-tailed). 
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The strong and statistically significant positive pairwise correlations between the predictor 

variables of global integration, local integration, and connectivity suggests some further 

investigation and concern about collinearity during the multivariate regression modeling in 

Chapter 6.  Multicollinearity, or collinearity, causes problems in analysis because it makes it 

difficult to study the separate effects of independent variables (Berry & Sanders, 2000, p. 

43).  The best regression models are those in which the predictor variables each correlate 

highly with the dependent (outcome) variable but correlate at most only minimally with each 

other.  Table 5.9a indicates relatively strong predictor correlation, and thus suggests non-

independence between syntactic predictor variables.   

 

Table 5.9b: Oberlin Village-Correlation Matrix of Social Predictors, NCI and SAS Scales 
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Neighbors 
known  

1 
           

Age 0.575** 1 
          

Plan to 
Stay 

0.275 0.315 1 
         

Education 0.436** 0.358* 0.284 1 
        

People in 
Home  

0.316 -0.163 0.143 0.303 1 
       

Rent Own -0.699** -0.623** -0.323 -0.446** -0.272 1 
      

Income 0.713** 0.541** 0.297 0.589** 0.275 -0.719** 1 
     

Years 
There 

0.321 0.661** 0.122 0.141 -0.137 -0.374* 0.225 1 
    

Gender -0.264 -0.218 -0.152 -0.330 -0.041 0.068 -0.188 0.054 1 
   

Race 0.024 0.019 -0.281 0.184 0.161 -0.201 0.143 0.014 0.075 1 
  

NCI Scale 0.685** 0.514** 0.370* 0.287 0.255 -0.442** 0.586** 0.283 -0.175 -0.079 1 
 

SAS 
Scale 

0.262 0.213 0.232 -0.020 0.049 -0.170 0.255 0.187 0.020 0.068 0.726** 1 

Note:  All cells represent r values for each pairwise correlation between variables  
** Correlation is significant at the 0.01 level (2-tailed).   * Correlation is significant at the 0.05 level (2-tailed). 
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Table 5.9b shows several significant relationships between the social predictor variables 

and the NCI and SAS outcome variables.  Number of neighbors known, income, age, and 

owning or renting, all had statistically significant and strong correlations with the NCI scale. 

• Oberlin Village - Neighborhood Boundaries 

As a final investigation into the place attachment and place identity levels of Oberlin Village 

residents, the self-drawn maps returned with the respondent surveys are examined in this 

section.  Even though the original purpose of the maps was merely to confirm the efficacy of 

case study boundaries with the perception of neighborhood residents, the returned maps 

appear to have a greater value toward understanding residents’ identity with place.  A 

composite map, with all respondent’s self-drawn maps overlaid, is presented and discussed 

in this section as visual evidence of community perception of place identity.  As noted in 

Section 4.3, part of the mail-out/mail-back survey that went to each neighborhood asked the 

respondents to draw a map indicating the boundaries of their neighborhood.  Participants 

were supplied with a GoogleTM map background on which to draw, and were asked to 

provide a name for their neighborhood in a blank space. The returned maps for Oberlin 

Village were quite varied, depending on the respondent’s home location and which 

neighborhood they considered their own.  A composite of all returned maps is presented in 

Figure 5.15.  Although the respondents were not provided with any boundary guidance, the 

map in Figure 5.15 is shown here with a red line indicating the boundary utilized in this 

study.  All of the survey respondents resided within the red boundary, yet the self-

designated boundaries far exceeded the edge of the study area to the East and West.  The 

six maps indicating an open edge to the southeast border is reasonable considering that 

those respondents were actually situated on the edge of Cameron Park on the East-side of 

Oberlin Road.  
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There are more complex reasons for the maps with wider boundaries to the west.  It is 

possible that these maps indicate an association with neighborhood areas to the west of the 

red boundary with higher land values. It should also be noted that there is a significant 

difference in perceived size of all four case study neighborhoods, which will be examined 

Figure 5.15: Oberlin Village Composite Self-Draw Maps  

Note: Red line indicates study boundary 
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again in a later section.  Finally, a majority of respondents used Oberlin Road as the eastern 

border of the community, yet this street was not adopted for this study.  As seen in the 1914 

map in Figure 5.2, the original Village of Oberlin had significant built-form on both sides of 

Oberlin Road.  The original cemetery and several historic homes and churches were 

developed on the eastern side of Oberlin Road, and the local and global integration cores 

examined later in this chapter involve Oberlin, and thus required an examination of the form 

and space on both sides of the street.  Although the self-draw map component of the survey 

instrument was originally intended merely to confirm the aggregate view of the 

neighborhood boundaries, the map responses also provide a wealth of information about 

neighborhood identity and territoriality, and are worthy of further investigation in a future 

study: Such as differences in perceived neighborhood scale and gender, interior connectivity 

and neighborhood identity, and perimeter access versus neighborhood name and identity. 

5.2.7 Summary of Oberlin Village Findings 

This section provides a brief discussion and summary of overall findings for Oberlin Village.  

Section 5.2.4 considered how blocks sizes, plots sizes, and building footprints, of a 

neighborhood related to change over time.  Findings from outcome measures of change 

were compared to morphological predictor variables with simple descriptive statistics 

comparing new and demolished buildings in the quartiles of largest and smallest blocks.  It 

was found that in all three time periods, the percentages of buildings that were demolished 

in the quartile of largest blocks were between 3 and 20 times more than the demolition 

percentages in the quartile of smallest blocks.  An intriguing pattern was also seen in the 

almost linear reduction of difference between these two categories of block size over time, 

perhaps indicating moderation due to neighborhood age.  Demolished buildings also saw a 

substantial difference in the 1980 and 2010 time periods between the largest quartile of plot 
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sizes and the smallest.  Bivariate linear regression analyses did indicate significant 

relationships (P≤0.05) between building change and the predictor variables of block size, 

plot size, and building footprint in all time periods.  However, the R-square and Beta values 

were only strong or moderate in a few bivariate analyses, including: block size and new or 

demolished buildings in 1980.  Section 5.2.5 then considered how existing patterns of 

streets in a neighborhood relate to change over time.  Surprisingly, it was found that the 

same substantial difference in demolished building percentages also existed in all three time 

periods between the 10% core of highest global and local integration lines (street segments) 

and the lowest 50% of global integration and local integration values.  Connectivity was not 

found to be a consistent predictor of change in Oberlin Village.  However, bivariate 

regression analysis showed a significant relationship between new and demolished 

buildings and both global and local integration in all time periods.  Analysis also showed 

very significant (P≤0.001) in both 1980 and 2010 and weak to moderately strong linear 

relationships during those time periods.  These findings supported earlier studies on block 

size, plot size, global integration and local integration.  Findings from neighborhood survey 

responses were presented and discussed, including both NCI and SAS place attachment 

scales.  Tables 5.9a and 5.9b displayed correlation matrices for all of the physical and socio-

demographic predictor variables and the responses from the NCI and SAS scales.  None of 

the physical predictor variables had significant correlations with either place attachment 

scale, but number of neighbors known, age, and income all had statistically significant 

correlations with the NCI scale. 

•   Oberlin Village showed a strong relationship between both new construction—particularly 

demolition—and the predictor variables of block size and plot size in 1953 and 1980. 
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•  Oberlin Village showed a strong relationship between new construction and demolition 

and the predictor variables of global integration and local integration when examined 

individually in all time periods. 

•  The relationships between new construction and global integration and local integration 

(when examined individually) appeared to trend downward with time—perhaps indicating a 

weaker relationship when moderated with neighborhood age. 

•   Correlation matrices of all the predictor variables and the NCI and SAS outcome variables 

in the survey data indicated several significant correlations with social predictor variables 

and concern with multicollinearity between the three space syntax predictor variables.  

 

5.3. FINDINGS: COLLEGE PARK/IDLEWILD CASE STUDY NEIGHBORHOOD 

5.3.1 A Brief History of College Park / Idlewild 

The College Park neighborhood (see Figure 4.2) developed as a consequence of its 

proximity and strong relationship to the African American academic institution along its 

northern edge—Saint Augustine’s College.  As Simmons-Henry (1993, p. 116) contends, it 

was quite natural for students, faculty, and staff of the thriving college to want to live near 

the campus.  Indeed, the name of the community stems from its close association with St. 

Augustine’s College.  “To many the college campus represented a source of livelihood, a 

place to worship, and an inviting environment for cultural, recreational, social, and political 

activities that emphasized African American heritage and concerns” (1993, p. 116-117).  

Although originally founded by the Episcopal Freedman’s Commission in two houses on 

Blount Street in 1867 near downtown Raleigh, St. Augustine’s College eventually moved to 

its current site on a 46-acre portion of the Seven Springs estate on Oakwood Avenue in 

1868.  In the first few years after settling into its new location, the school had preparatory, 
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normal, collegiate, and theological departments, and a small number of students.  However, 

because of the relative lack of opportunity in public education for blacks in the region and 

throughout the south, African American students were drawn to Raleigh and St. Augustine’s 

College in Raleigh (1993, p. 116) and the institution began to grow.  The campus, and the 

supporting neighborhood remained relatively small until the 1910s and 1920s when growth 

of the student body and the construction of several large buildings around the newly 

designed campus quadrangle began to enlarge the college.  St. Augustine’s also eventually 

abandoned its vocational and precollege courses and became a full four-year liberal-arts 

college in 1928, cementing the reputation and strength of the institution and the surrounding 

community (Perkins, 1994, p. 86).  The neighborhoods along the southern and western 

edges of the campus also developed with this growth of the college, centering on what 

would become College Park, and several other early communities, including Idlewild, 

Hungry Neck, Cotton Place, and Battery Heights.  This research is particularly focused on 

the College Park and Idlewild communities, however, smaller portions of Cotton Place and 

Battery Park are included in this case study in an attempt to include both side of major roads 

along the perimeter including New Bern Avenue and Poole Road/Edenton Street.  

Simmons-Henry (1993, p. 116) notes that while there is not a great deal of distinction 

between the two primary areas in this community, properties to the east of Tarboro Street 

are generally considered to be in College Park, and those to the west of Tarboro Street are 

a part of Idlewild.  The later development of the College Park and Idlewild neighborhoods 

suggested their inclusion in this study as a focus on the potential moderating variable of 

age.  Whereas Oberlin Village, Biddleville and Cherry all developed beginning as rim 

villages in the 1880s and 1890s, Idlewild and College Park followed the growth of St. 
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Augustine’s College in the first decades after the turn of the century.  Idlewild emerged as 

an identifiable community in the early 1900s, and saw significant growth during the 1920s. 

By 1914, College Park and Idlewild had approximately 338 houses, duplexes and small 

residential sheds, garages, greater than 250 SF (see Table 5.10).  The community also 

contained 41 significant non-residential structures, including stores, churches, greenhouses, 

and other retail establishments.  Along the southern edge of the neighborhood south of New 

Bern Avenue on the block between State Street and South Tarboro, an entire block housed 

the Matt Ransom Hospital and associated dormitories, dining halls and other supporting 

structures. On the adjoining block to the east, the neighborhood also boasted a baseball 

stadium—The Raleigh League Park.  In an application prepared for the State Historic 

Commission (Matson & Alexander, 1995, p. 2), it was noted that by 1995, buildings 

remaining in the community older than 50 years were limited to residential structures in the 

College Park and Idlewild neighborhood.  A few older commercial structures remained in the 

area at the time the report was prepared, but most were either newer than 50 years of age, 

or had been significantly altered.  Further, the authors suggested that due to extensive 

modern infill by 1995 and alterations to otherwise historic structures, no historic district could 

be designated within these communities even though a limited number of individual historic 

houses could be identified.  Matson and Alexander (1995, p. 4) noted that the remaining 

historic dwelling units in the neighborhood were typical architectural designs that 

characterized the establishment of African American districts in southern urban areas at the 

turn of the twentieth century, including, shotgun houses, bungalows, and L-shaped cottages.  

Much of the community was within walkable distances, but as with the other three case 

study neighborhoods, College Park and Idlewild were also served by a streetcar line that ran 

along Pettigrew Street stopping at Lane and Idlewild and reversing toward downtown at the 
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end of the line.  A limited amount of commuting to St Augustine’s College also occurred from 

another of the four case study areas—Oberlin Village (Simmons-Henry, 1993, p. 122).  

  

A. 1915 House on Boyer St. B. Typical House From 1953 

  

C. Typical Home from the Early 1980s D. New Home, Built in Late 2010 

  

E. Local Commercial Center Built in 1937 F. Neighborhood Church Circa 1947 

Figure 5.16: Typical Construction from Each College Park Study Time Period 
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The residents of Idlewild in the 1920s and 1930s were a mix of socio-economic classes, 

“ranging from professionals—generally teachers—to skilled craftsmen and day laborers” 

(1993, p. 136).  St. Augustine’s College was a central employer for staff and faculty 

members of College Park, but neighborhood residents also found employment in other 

skilled crafts and services.  As will be seen in the Cherry neighborhood in Section 5.5, the 

nearby older white community of Oakwood generated domestic employment for both 

Idlewild and College Park residents.  Another benefit of the immediacy and interrelationship 

between St. Augustine’s and the surrounding communities was access to healthcare for 

neighborhood residents (Vickers, 1982, p. 77).  Responding to a chronic shortage of health 

care for African Americans in the Raleigh area, St. Agnes Hospital opened in the former 

home of a past principal of St. Augustine’s College, and then eventually moved to a new and 

specifically designed building in 1909.   Besides providing health services, the hospital also 

served as an employer for the neighborhood, just as the hospitals and nursing school along 

the northern edge of the Cherry case study neighborhood in Charlotte (see Section 5.5).  

The photographs in Figure 5.16 are typical examples of residential and non-residential 

structures, selected by the 1914, 1953, 1980, and 2010 time periods utilized in this study. 

The small bungalow illustrated in Figure 5.16a is one of a handful of early homes remaining 

in the study area.  Its existence is unusual when played against the intervening years of 

demolition and development that have taken place in the neighborhood.   

5.3.2. Demographic and Socio-Economic Characteristics 

As noted in the brief history of College Park and Idlewild (see Section 5.3.1), this community 

has been indelibly linked to St. Augustine’s, but also to the fortunes of the nearby areas of 

Oakwood and the eastern side of the central business district.  College Park expanded and 

flourished as the college grew, and developed partially as a consequence of its proximity to 
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downtown.  One of the negative effects of this linkage, however, has been the pressure for 

change on the neighborhood as newer communities to the east and southeast have 

generated new traffic through the district.  One of the most significant morphological shifts in 

the mosaic of built form and property ownership has been the straightening and widening of 

New Bern Avenue and Poole Road as they pierce through the neighborhood from east to 

west.  As these roads were progressively widened, and traffic speeds increased, the mix of 

businesses and residential typology also changed to keep pace: including more drive-

though services, larger parking lots and less walkability both along and across these 

thoroughfares.  The Oakwood neighborhood of older more expensive homes and generally 

higher socio-economic status of its residents has also recently brought gentrification and 

development forces to properties along the western boundary of Idlewild.  What was once a 

symbiotic relationship of support and employment seems now also to indicate a threat. 

 

In order to develop a current understanding of the demographic and socio-economic 

characteristics of the College Park/Idlewild case study neighborhood, 2010 US Census data 

(Factfinder, 2010), ACS 5-year estimates, and 2010 block group data were clipped to match 

the designated study boundary and then summarized.  Although the western, northern and 

eastern designated boundaries matched perfectly with the census block configurations, 

several compromise alterations along the southern edge of the community only provide an 

approximation of census and morphological data.  According to the 2010 block data, the 

neighborhood had an approximate population of 1,904 with 22% of the residents below age 

18, and 48% of the residents were male and 52% female.  77% of the residents were 

African American, 18% white, and the remaining 5% of other races.  The mean age of the 

population was approximately 34 years, and the mean household size was 2.19, with an 
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average family size of 2.72.  Within the district, there were approximately 794 occupied 

housing units and 182, or 19%, of the units were vacant.  Because of the large percentage 

of seasonal student renters, it is difficult to precisely measure the vacancy rate, especially 

nearer to the campus.  Household income data are not released at the census block level, 

and both tract and block group shapes are not particularly well matched to the study 

boundary.  However, an approximation of overlying block groups yields a mean household 

income of $23,219. 

5.3.3. College Park - Formal and Spatial Characteristics 

In 1914, College Park / Idlewild had a total of 338 (see Table 5.10) residential structures that 

were over 250 square feet in size, including homes, apartments, duplexes, sheds, garages 

and other outbuildings.  Just as with Oberlin Village, residential outbuildings smaller than 

250 SF were not counted in this total.  By 1953 that number had grown to 941 homes and 

ancillary sheds, with 268 residential buildings still existing from 1914, and 673 built new over 

the 39-year interim period.  In 1980 the number of existing and new homes had dropped 

slightly to 894, and then remained fairly static over the period ending in 2010 when the total 

was 840.  In 1914, non-residential structures accounted for 41 buildings in the study area, 

and building footprints ranged from 56 square feet to almost 11,000 square feet—a 

surprisingly large building for a young neighborhood.  One of the largest buildings in 1914 

was actually a series of commercial greenhouses on Seawell Avenue (10,946 SF), which 

was partially demolished sometime during the 1953 to 1980 time period.  Two other large 

groups of institutional structures were the Confederate Soldier’s home and the Raleigh 

League Baseball Park south of New Bern Avenue on either side of South Tarboro Street.  

The distribution of residential and commercial structures in 1914 tended to be clustered near 

the western end of the study area: which had developed earlier as the Idlewild and Hungry 



 

168 

Neck sections of the neighborhood (see Section 5.3.1).  In the time period ending in 1953, 

College Park/Idlewild experienced a sudden large increase in residential construction just as 

was seen in Oberlin Village: indeed, Table 5.10 lists 673 new residences above 250 SF, 

while 1980 and 2010 only saw 282 and 112 respectively.  However, in the case of the 

College Park neighborhood, there were no large commercial developments in the area, like 

Cameron Park in Oberlin, to induce this sudden growth.   

 

Table 5.10: College Park / Idlewild – Summary of Building Characteristics 

College Park:  1914 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum SF Total Bldg. 
Count 

Existing Building * 338 41 56 10946 * 379 

New Building N/A N/A N/A N/A N/A 

Demolished Building N/A N/A N/A N/A N/A 

College Park:  1953 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum 
SF 

Total Bldg. 
Count 

Existing Building * 268 11 250 10946 * 279 

New Building * 673 53 227 5136 * 726 

Demolished Building * 74 31 56 9790 * 105 

College Park:  1980 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum 
SF 

Total Bldg. 
Count 

Existing Building * 612 33 227 5136 * 645 

New Building * 282 52 211 82176 * 334 

Demolished Building * 291 32 238 10946 * 323 

College Park:  2010 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum SF Total Bldg. 
Count 

Existing Building * 728 65 227 82176 * 793 

New Building * 112 32 100 12040 * 144 

Demolished Building * 168 21 211 6332 * 189 

Note:*Residential building counts comprise only buildings > 250 SF  New and Demo in 1914 are N/A since this is first period 

 

The cause of this rapid growth will be reviewed again in the findings for Biddleville and 

Cherry, but at least two possibilities may aid in understanding this residential building boom 

between 1914 and 1953.  First, it may be that building data for the 1914 Sanborn Insurance 

Maps are not as thorough and/or accurate as the 1953 data, thus allowing the appearance 

of a sudden increase in the College Park neighborhood.  Second, it is possible that large 
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increases in the overall economic activity of Raleigh following World War II promoted such 

increases in home building.  It may also be a combination of both factors plus the 

coincidental effect of the leading edge of growth from the urban core reaching both Oberlin 

Village and College park at about the same time.  Examining differences in Charlotte may 

help answer this question. 

 

The expansion in numbers of non-residential new buildings remains fairly even in 

comparison to new residential in all time periods, but the size of the largest of the non-

residential structures increases considerably in 1980, with a sudden growth from 

approximately 11,000 SF in 1953 to 82,000 in 1980 (see Table 5.10).  This eight-fold 

increase in size is largely due to the NC State Department of Motor Vehicles building on 

New Bern Ave. at South Tarboro St.  The new Motor Vehicle building is also an indication of 

the spread of large state government buildings from the eastern side of downtown Raleigh 

into the College Park neighborhood. 

 

The size and total number of city blocks in College Park remained similar through the 90-

year study period, except for the as yet undeveloped sections of the grid in the eastern 

section of the neighborhood (see Table 5.11).  Median block size also remained remarkable 

consistent through the 96 year time span of the study.  The rectilinear street grid seen in the 

1914 plan of College Park (see map in Figure 5.17) is an extension of the 1792 William 

Christmas Raleigh plan that was originally used to layout the planned city, and explains 

much of the consistency in the street and block layout.  Modifications to that original grid 

begin to appear over time as development moved east—particularly in the southeast corner 

of the neighborhood near the future Poole Road (see Section 5.3.4.). 
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Table 5.11:  Summary Statistics – Block, Plot/Parcel, and Building Characteristics 

College Park:  1914 Mean SD Median Minimum Maximum Unit Count 

Block Size - Acres N/A N/A N/A N/A N/A N/A 

Plot Size  SF 12199.7 22939.5 6534.2 1788.3 250319.6 400 

Building Footprint SF 2437 4559.3 933.4 37.1 48555 678 

College Park:  1953 Mean SD Median Minimum Maximum Unit Count 

Block Size - Acres 2.76 2.27 2.03 .60 13.04 67 

Plot Size - SF 9778.8 16064 8329.5 1587.6 242575.8 823 

Building Footprint - SF 960 775.9 909.1 47 10946 1294 

College Park:  1980 Mean SD Median Minimum Maximum Unit Count 

Block Size - Acres 2.80 2.20 2.24 .26 13.13 65 

Plot Size - SF 8219.1 14435.5 5453.7 1558.0 279773.7 966 

Building Footprint - SF 1167.4 2263.0 1059.7 47.0 82176.0 1540 

College Park:  2010 Mean SD Median Minimum Maximum Unit Count 

Block Size - Acres 2.64 2.15 2.08 .29 13.05 68 

Plot Size - SF 7784.0 13987.0 5248.5 1558.0 297773.7 1001 

Building Footprint -SF 1306.8 2460.4 1199.5 50.1 82176.0 1305 

 

 

The 1914 map also indicates the global integration values of the street segments in the 

neighborhood at the beginning of this study of College Park.  Although the syntactic 

characteristics in the neighborhood are considered at length in Section 5.3.5, it is worth 

considering the strong influence in 1914 of the east-west grid of streets connecting the study 

area to the downtown core of Raleigh towards the west side of the map.  Of the six east-

west streets passing through the neighborhood in 1914, two are in the 10% core of highest 

global integration, including New Bern Avenue, and the other four are in the second highest 

(40% medium high) category of integration. 
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Figure 5.17: College Park in 1914-Global Integration, Building, and Parcel Data 
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Table 5.12 indicates a summary of the syntactic characteristics of the neighborhood.  As 

noted in Section 5.2.3, the size of the catchment area (in number of axial lines) for 

generating syntactic values for each study neighborhood, as well as the axial lines for the 

study area itself, are noted in the ‘# Lines’ column in Table 5.12.  Intelligibility indices for 

College Park / Idlewild indicate very strong intelligibility for the community in 1914, and then 

lower values over time as we saw in Oberlin Village as more streets and intersections are 

added to the neighborhood.  One possible reason for the increase in the Intelligibility Index 

between 1980 and 2010 (0.491 to 0.528)—even though street segments increased—is that 

more streets became reconnected along New Bern Ave. and near Poole Rd.  Indeed, the 

last two time periods have no single connection streets anywhere in the study neighborhood 

(no line with connectivity = 1 in Table 5.12). 

 

Table 5.12:  Summary Statistics – Integration and Connectivity Characteristics 

College Park:  1914 mean SD min max # Lines * Intelligibility 

Global Integration R=n 1.883 .339 1.310 2.712 
31 of 
275 in 

0.761 
p =.000 

Local Integration   R=3 2.651 .571 1.367 3.828 

Connectivity 7.871 6.964 1 30 

College Park:  1953 mean SD min max # Lines Intelligibility 

Global Integration R=n 1.505 .238 1.124 2.253 
56 of 
605 

0.493   
p =.000 

Local Integration   R=3 2.600 .562 1.474 3.819 

Connectivity 6.804 6.537 1 28 

College Park:  1980 mean SD min max # Lines Intelligibility 

Global Integration R=n 1.320 .127 1.072 1.613 
52 of 
988 

0.491 
p=.000 

Local Integration   R=3 2.613 .566 1.545 3.837 

Connectivity 6.846 6.112 2 26 

College Park:  2010 mean SD min max # Lines Intelligibility 

Global Integration R=n 1.341 .124 1.091 1.636 
57 of 
1050 

0.528 
p =.000 

Local Integration   R=3 2.622 .559 1.567 3.843 

Connectivity 6.649 6.265 2 27 
Note *:  # lines refers to the number of axial lines in the neighborhood versus in the catchment area used for the study 
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5.3.4. College Park - Morphological Characteristics and Change 

To answer Research Question 1, “How do existing patterns of buildings, plots, and blocks of 

a neighborhood relate to change over time?” the outcome variables of change in new and 

demolished building and the predictor variables of block size, plot size, and building footprint 

were examined.  Table 5.13 provides a summary of building change and the predictor 

variables of block size, plot size, and building footprint.  As with Oberlin Village, Table 5.13 

compares building demolitions or new construction in the quartile (25%) of largest blocks, 

plots and building sizes, versus new or demolished buildings in the quartile (25%) of 

smallest. 

• Q1A-How do patterns of block size relate to change over time? 

This subsection considers how block size in a neighborhood relates to change over time. 

From 1915 to 1953, College Park saw well more than half of all building demolitions 

occurring in the quartile of largest blocks (59.4% of the total building demolitions–highlighted 

in yellow in Table 5.13).  The accompanying chart in Figure 5.18 also demonstrates 

(highlighted in yellow) a fall-off in the number of demolitions and new construction occurring 

in the quartile of largest blocks over time.  This trend was also seen in Oberlin Village (see 

Figure 5.3) and may be related to neighborhood age as a moderating variable.  The 

equalizing of change (demolition and new construction) occurring in the quartiles of largest 

versus smallest blocks is not as dramatic as that seen in Oberlin Village, but it is still quite 

apparent and nearly linear for demolitions.  Table 5.13 also indicates that all of the building 

demolitions and new constructions occurring in the quartile of largest blocks—in all time 

periods—are at least twice the percentage of demolished and new occurring in the quartile 

of smallest blocks (note orange highlights in Table 5.13 and maps in Figure 5.19). 
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Table 5.13:  College Park/Idlewild - Descriptive Statistics for Morphological Characteristics 

Neighborhood Time Period Block Size: Acres Plot Size: SF Building Size: SF 

College Park 1914-1953 Large 25% Small 25% Large 25% Small 25% Large 25% Small 25 % 

Existing Buildings-% N=279 42.0 12.7 44.0 15.5 31.8 5.7 

New Buildings - % N=726 35.4 15.3 38.5 19.0 N/A N/A 

Demo Buildings - % N=105 59.4 13.8 63.6 5.9 17.8 26.7 

College Park 1953-1980 Large 25% Small 25% Large 25% Small 25% Large 25% Small 25 % 

Existing Buildings-% N=645 34.5 14.1 22.4 28.2 29.4 5.8 

New Buildings - % N=334 26.6 9.2 40.4 15.5 N/A N/A 

Demo Buildings - % N=323 39.0 18.2 59.7 8.3 10.2 28.4 

College Park 1980-2010 Large 25% Small 25% Large 25% Small 25% Large 25% Small 25 % 

Existing Buildings-% N=793 37.8 11.2 27.7 24.0 31.7 7.9 

New Buildings - % N=144 45.1 12.5 40.2 11.8 N/A N/A 

Demo Buildings - % N=189 30.1 16.4 31.2 19.5 13.2 26.4 
Notes: Large 25% indicates Quartile of largest blocks, plots, or buildings.  Small 25% is Quartile of smallest blocks or plots 
Building size is building footprint only, not including SF area above ground floor 

 
 
 

 

Note:  Largest 25% refers to the category of the largest 25% of blocks in the study area  See Table 5.3 for summary data 

Figure 5.18: Charts of Existing, New, and Demolished Buildings by Block Size  
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In order to further explore research question 1, relating various measures of change to the 

morphological predictor variables, this study also prepared scatter plots and bivariate linear 

regression analyses for most combinations of outcome and predictor variables using the 

procedures depicted in Table 4.1.  The findings in Table 5.15 show regression analysis for 

new or demolished building (change) by block area or plot area in all three time periods in 

the College Park study area.  All of the analyses indicated a significant relationship (P ≤ 

0.05) except two, and several pairs had a moderate to strong linear relationship.  New 

construction by block area in 1980 and 2010 (highlighted in yellow in Table 5.15) were 

strong and very significant (P≤0.001) linear relationships. 

 

Table 5.14: Bivariate Regression Analysis - Building Change by Morphological Measure 

Bivariate 
Relationship 

Time 
Period 

N= Morphological Properties 

Block Area - Acre Plot Area - SF 

Buildings 
New Construction 
(Frequency Count) 

T
1
 – T

2 

1953 
N=726 

r
2
 = 0.102    Beta = 0.320 r

2
 = 0.034    Beta = 0.186 

P = 0.008 P = 0.000 

T
2
 – T

3 

1980 
N=334 

r
2
 = 0.416    Beta = 0.645 r

2
 = 0.411    Beta = 0.641 

P = 0.000 P = 0.000 

T
3
 – T

4 

2010 
N=144 

r
2
 = 0.208   Beta = 0.456 r

2
 = 0.020    Beta = 0.142 

P = 0.000 P = 0.090 

Buildings 
Demolished 
(Frequency Count) 

T
1
 – T

2 

1953 
N=105 

r
2
 = 0.116    Beta = 0.341 r

2
 = 0.308    Beta = 0.555 

P = 0.005 P = 0.000 

T
2
 – T

3 

1980 
N=323 

r
2
 = 0.230    Beta = 0.480 r

2
 = 0.013   Beta = 0.112 

P = 0.000 P = 0.043 

T
3
 – T

4 

2010 
N=189 

r
2
 = 0.025   Beta = 0.157 r

2
 = 0.092    Beta = 0.303 

P = 0.202 P = 0.000 

Note: Red value of P = non-significance.  Cells highlighted in yellow indicate strong relationship               SPSS version 20 

 

Demolished buildings by block area in 1980 and 1953 would also be considered moderate 

to strong relationships.  Findings listed in red are non-significant (P > 0.05), thus accepting 

the null hypothesis.   
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• Q1B-How do patterns of plot size relate to change over time? 

The College Park/Idlewild study area also exhibited a strong pattern of change—in both new 

and demolished building percentages—in the quartile of largest parcel sizes (see green 

highlighted cells in Table 5.13).  Indeed the percentage of demolished buildings in the 

quartile of largest parcels was 63.6 in 1953, yet demolished buildings in the quartile of 

smallest parcels only accounted for 5.9% of the total—less than one-tenth as much.  In 

1980, the quartile of largest parcels saw 59.7% of the demolished buildings, yet the quartile 

of smallest parcels only had 8.3% of the total demolished buildings in that time period.  The 

sizable number of building demolitions that occurred in the large parcels of the Confederate 

Soldier’s Home and baseball stadium complex south of New Bern Avenue before 1953 

explains some of the strong correlation between demolition and plot size.  Also, as the 

neighborhood was developed from east to west, the availability of large parcels along 

Oakwood Avenue, and near the intersection of Poole Road and New Bern Ave in 1980 

contributed to the demolitions of older small homes and replacement with new commercial 

construction.  Table 5.15 also indicates a very significant and strong correlation between 

new construction and plot size in 1980 (Beta=0.641, R-square=0.411, P≤0.001 highlighted 

in yellow).  The findings from linear regression analysis between demolition and plot size is 

also remarkably significant and moderately strong in 1953 (R-square=0.308, P≤0.001) for 

many of the same reasons.  Although not as consistently as we saw in Oberlin Village, plot 

size does appear to be a predictor of building change in College Park, thus supporting the 

findings of earlier studies (Moudon, 1986 pp. 141-142; Scheer & Ferdelman, 2001, p. 20). 

• Q1C-How do patterns of building size relate to change over time? 

As with Oberlin Village, the pattern of building demolition occurring in the quartiles of largest 

and smallest building footprints in two of the three time periods in College Park is reversed 
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from the pattern seen with block and plot sizes (see red cells in Table 5.13).  Specifically, in 

two time frames, more demolitions of buildings occurred in the quartile of smallest buildings 

rather than largest buildings.   

 

  
a. College Park / Idlewild in 1953 b. College Park / Idlewild in 1980 

 

 

 
 
College Park maps of three time periods that 
illustrate the predictor variable of block size 
compared with the outcome variable of building 
demolition (change). Change is measured as 
both residential and non-residential building 
demolition between the time period listed and 
the previous time period.  In other words, the 
1953 map shows demolitions of buildings 
occurring between 1914 and 1953 in College 
Park.  See Table 5.13   NOTE: existing and 
new buildings are hidden to clarify demolition  

c. College Park / Idlewild in 2010  

Figure 5.19: College Park–Maps of Block Size and Demolition in Three Time Periods 
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This pattern supports the findings of Scheer and Ferdelman (2001, p. 25) that buildings 

most likely to change were the very smallest at less than 700 SF, and indeed the quartile of 

smallest buildings in College Park included only demolished structures less than 400 SF in 

size.  Because only residential buildings of 250 SF or more were included in the findings, the 

fact that nearly twice as many demolitions occurred in this quartile of smallest buildings is 

indeed dramatic.  The demolitions of a large number of smaller homes along New Bern Ave. 

and around its intersection with Poole Rd. for widening and interconnecting these streets 

during the 1914-1953 time period, probably accounts for some of the higher percentage of 

demolition in the quartile of smallest building footprints.  Plot size would seem to be a 

consistent predictor of change—as demolition—in College Park: it is however, a reverse 

relationship just as it was in Oberlin Village. 

5.3.5. College Park - Syntactic Characteristics and Change 

Answering Research Question 2: “How do existing patterns of streets, roads, and 

boulevards in a neighborhood relate to change over time?” required an examination of the 

outcome variables of change—new and demolished buildings—as well as the predictor 

variables of global integration, local integration, and connectivity. 

• Q2A-How Does Global Integration Relate to Change Over Time? 

The pattern of global integration compared to building change in Table 5.15 and Figure 5.20 

are not as consistent as that seen in Oberlin Village, but the percentage of demolished 

buildings that were adjacent to the highest 10% of global integration streets in the 1953 time 

period is over 30 times more than the percentage of demolished buildings that occurred 

adjacent to the lowest 50% of global integration street segments (yellow cells in Table 5.15).  

The proportion of demolished buildings alongside street segments with the highest 10% of 

global integration values does not fall-off over time in a linear fashion, but it does diminish. 
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Table 5.15:  College Park – Building Change by Integration and Connectivity 
Neighborhood Global Integration Local Integration Connectivity 

College Park 1914-1953 10% Core Low 50% 10% Core Low 50% 10% Core Low 50% 

Existing Buildings-% N=279 51.4 9.7 49.7 13.0 43.6 16.7 

New Buildings - % N=726 22.2 37.0 26.9 34.8 24.7 14.5 

Demo Buildings - % N=105 59.4 1.9 69.3 1.9 57.4 8.9 

College Park 1953-1980 10% Core Low 50% 10% Core Low 50% 10% Core Low 50% 

Existing Buildings-% N=645 21.7 24.0 25.1 26.2 26.0 20.9 

New Buildings - % N=334 17.6 32.0 22.4 32.3 23.0 26.6 

Demo Buildings - % N=323 26.0 16.4 34.9 15.1 24.4 14.8 

College Park 1980-2010 10% Core Low 50% 10% Core Low 50% 10% Core Low 50% 

Existing Buildings-% N=793 20.4 28.2 21.5 30.6 20.8 24.4 

New Buildings - % N=144 23.6 19.4 36.1 24.3 35.4 20.8 

Demo Buildings - % N=189 28.0 25.9 32.2 28.0 33.3 11.1 
Note: Bold numbers indicate strong differences between the core 10% and lowest 50% of street segments 

 

 

 

Note:  10% Core refers to the axial lines that make up the highest 10% of global integration values, and Low 
50% refers to the half of axial lines with the lowest integration values. 

Figure 5.20: College ParkGlobal Integration by Existing, New, and Demolished  
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The yellow trend line in Figure 5.20 indicates that the percentage of demolitions occurring 

along the 50% of lowest global integration streets does increase in a linear fashion over 

time, just as seen in Oberlin Village.  Thus the trend over time toward less difference in 

demolitions along streets with the highest 10% of global integration compared to streets with 

the lowest 50% of global integration is also seen in College Park.  As land available for 

development becomes less available, and scattered throughout the neighborhood, the 

relationship to high integration (high traffic) streets may become less powerful. 

 

Table 5.16: Bivariate Regression Analysis - Building Change by Syntactic Measure 

Bivariate 
Relationship 

Time Period Syntactical Properties 

Global Integration Local Integration Connectivity 

Buildings 
New 
Construction 
(Frequency 
Count) 

T
1
–T

2 

1953
 N=726 

r
2
 = 0.213 Beta= 0.462 r

2
 = 0.255 Beta=0.505 r

2
 = 0.179 Beta=0.424 

P = 0.000 P = 0.000 P = 0.001 

T
2
–T

3 

1980
 N=334 

r
2
 = 0.088 Beta=0.296 r

2
 = 0.071 Beta=0.267 r

2
 = 0.097 Beta=0.312 

P = 0.033 P = 0.055 P = 0.025 

T
3
–T

4 

2010
 N=144 

r
2
 = 0.217 Beta=0.465 r

2
 = 0.194 Beta=0.441 r

2
 = 0.173 Beta=0.415 

P = 0.000 P = 0.001 P = 0.001 

Buildings 
Demolished 
(Frequency 
Count) 

T
1
–T

2 

1953
 N=105 

r
2
 = 0.219 Beta=0.468 r

2
 = 0.210 Beta=0.458 r

2
 = 0.219 Beta=0.468 

P = 0.000 P = 0.000 P = 0.000 

T
2
–T

3 

1980
 N=323 

r
2
 = 0.256 Beta=0.506 r

2
 = 0.236 Beta=0.486 r

2
 = 0.192 Beta=0.438 

P = 0.000 P = 0.000 P = 0.001 

T
3
–T

4 

2010 
N=189 

r
2
 = 0.163 Beta=0.403 r

2
 = 0.144 Beta=0.380 r

2
 = 0.141 Beta=0.375 

P = 0.002 P = 0.004 P = 0.004 

Note:  Red number denote non-significant values of P.  Blue values of P = significant only in 2-tail             SPSS version 20 

 

By the 2010 time period, however, the demolitions were less clustered around the 10% core 

of highest global integration streets (see maps in Figure 5.21).  It seems logical that much of 

the change in 1953 and 1980 would occur along the major east-west grid of streets as the 

growth of businesses and housing densities moved outward from downtown.  Why this 

pattern of demolition visually appears more randomly dispersed in 2010 is a question.  One 

possible explanation may be that change along the global integration core is less dramatic 
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over time.  However, a more likely explanation for the notion that building demolitions in the 

College Park neighborhood appear less related to both global integration and block size 

(even though both the descriptive statistics and bivariate analysis indicate moderate to 

strong correlation) can be seen at a higher resolution.   

 

  
a. College Park / Idlewild in 1953 b. College Park / Idlewild in 1980 

 

 

 
College Park maps of three time periods that 
illustrate the predictor variable of global 
integration (R = N) compared with the outcome 
variable of building demolition (change). Change 
is measured as both residential and non-
residential building demolition between the time 
period listed and the previous time period.  In 
other words, the 1953 map shows demolitions of 
buildings occurring between 1914 and 1953 in 
College Park. (See Table 5.14) Note that 
existing and new buildings are hidden for clarity 

c. College Park / Idlewild in 2010  

Figure 5.21: College Park / Idlewild – Global Integration and Demo in Three Time Periods 
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First, it is useful to examine the maps in Figure 5.21, especially the demolition patterns in 

1980.  Most of the medium-to-high global integration streets run in a parallel east/west 

direction, and they are very close together when looking north to south.  In fact almost every 

east/west street in College Park has moderate to high values of global integration.  Figure 

5.22 shows a blow-up of the College Park neighborhood south of St. Augustine’s Campus.  

There are several smaller streets with lower global integration values that run north/south, 

but they tend to have fewer demolitions than the highest 10% global integration roads that 

run east/west.  When examined at this larger scale, it becomes apparent that demolitions 

are indeed clustering along the major east/west arterials. 

 

 

 

 

Figure 5.22:  Detail of College Park in 1980 Showing Global Integration and Demolition 

 

It seems reasonable that these major arterials extending out from downtown with high levels 

of global integration tend to see linear clusters of demolition and new construction.  It is also 

Note building demolitions primarily 
occur along high integration street 
segments either east/west or one 
of the few major north/south roads 
 
Note that new and existing 
buildings are hidden to clarify 
demolitions 
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interesting to note that the College Park neighborhood grew from west to east, and looking 

carefully at the maps in Figure 5.21, we see the east/west arterials change from low to high 

global integration over the three time periods—particularly from 1953 to 1980.  As the global 

integration values increase toward the east, so does the linear clustering of demolitions. 

• Q2B-How Does Local Integration Relate to Change Over Time? 

The Charts in Figure 5.23 show existing, new, and demolished buildings by local integration 

in all time periods in College Park (see Table 5.15).   

 

    

Note:  10% Core refers to the axial lines that make up the highest 10% of global integration values, and Low 50% refers to the 
half of axial lines with the lowest integration values. 
Figure 5.23:  College Park - Integration by Existing, New, and Demolished Buildings 

49.7 

25.1 

21.5 

13 

26.2 

30.6 

0

10

20

30

40

50

60

1953 1980 2010

E
x

is
ti

n
g

 B
u

il
d

in
g

s 
: 

 %
 o

f 
T

o
ta

l 

Time Periods 

Existing Buildings by 
Local Integration 

10% Core

Low 50%

26.9 

22.4 

36.1 
34.8 

32.3 

24.3 

0

5

10

15

20

25

30

35

40

1953 1980 2010

N
e

w
 B

u
il

d
in

g
s 

:  
%

 o
f 

T
o

ta
l 

Time Periods 

New Buildings by 
Local Integration 

10% Core

Low 50%

69.3 

34.9 

32.2 

1.9 

15.1 

28 

0

10

20

30

40

50

60

70

80

1953 1980 2010

B
u

il
d

in
g

s
 D

e
m

o
li

s
h

e
d

 :
  
%

 o
f 

T
o

ta
l 

Time Periods 

Demo Buildings by 
Local Integration 

10% Core

Low 50%



 

184 

Here, the percentage of building demolitions occurring alongside street segments with the 

10% core of highest local integration decreased over time, going from 69.3% in 1953 to 

34.9% in 1980, then finally to 32.2% in 2010.  Demolitions occurring along the lowest 50% of 

local integrations also quite markedly increased over time—in a linear trend.  Again, this 

may be an indication of moderation due to neighborhood age.  Table 5.16 indicates findings 

from bivariate regression analysis in the outcome categories of new construction and 

building demolition compared with the syntactic predictor variable of local integration.  All of 

the bivariate relationships are significant (P ≤ 0.05) as highlighted in yellow in Table 5.15, 

except for one correlation in 1980 (indicated in red).  It would seem that local integration is a 

reliable and fairly powerful predictor of change in both new and demolished buildings. 

• Q2C-How Does Connectivity Relate to Change Over Time? 

Connectivity, as a local syntactic measure of accessibility, was a consistent predictor of 

change in both new construction and demolition in College Park.  In all three time periods, 

more demolitions occurred along the 10% of highest connectivity streets in the 

neighborhood, then occurred along streets with the lowest 50% of connectivity.  In fact, in 

1953 the proportion occurring along the highest 10% of connectivity was more than 6 times 

higher than the entire lowest half of connectivity street segments.  The relationship was not 

as clear with new construction, but the bivariate regression analyses in Table 5.16 showed 

statistically significant (P≤0.004) linear relationships between connectivity and both new 

construction and demolition in every time period.  This is expected, as high connectivity 

tends to show accessibility within the scale of the neighborhood, and the connection to the 

St. Augustine’s campus immediately to the north of the community has always been crucial 

to the success and development of the neighborhood.  Indeed, the very inception of the 
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neighborhood was dependent on ease of access to the campus, and helps explain the linear 

relationship between change—as demolition and construction—and high connectivity. 

5.3.6. College Park - Place Attachment and Place Identity 

In order to answer the fourth research question: “How do existing patterns of buildings, 

plots, blocks, and streets of a neighborhood relate to residents’ perceptions of place 

attachment and place identity?” the outcome variables of place attachment and place 

identity, as well as the predictor variables of block size, plot size, building footprint, and 

syntax measures of global integration, local integration, and connectivity were examined.  

As described in Section 4.3.3, place attachment and place identity measures were 

administered as the major component of a mail-out/mail-back survey instrument (see 

Appendix D) that was mailed to a stratified and randomized selection of College Park 

residents in the Spring of 2012.  A total of 32 completed surveys were returned, for a 

response rate of 17.9%.  In addition to the responses for the NCI and SAS indices 

(questions 1- 27 on the questionnaires - see Tables 5.24 and 5.25), 10 questions were also 

asked on the survey about socio-cultural attitudes and demographics (see Appendix D).  

Because morphological and syntactic characteristics were coded and recorded for each 

respondent’s geographic location, comparisons could be made between the NCI and SAS 

scales in the survey responses, and all of the social and physical predictor variables used in 

this study.  It is important to note that two of the items in the NCI scale, and one in the SAS 

index are reverse coded.  That is to say, a question like “I rarely have neighbors over to my 

house to visit” is included to ensure that respondents are carefully reading the items.  The 

inverted question would read “I often have neighbors over to my house to visit”.  Returned 

surveys were corrected for this reversal as they were received and logged.  Even though the 

mean scores for all respondents were relatively low compared to the other case study areas, 
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the single highest mean score was item 12 with a score of 4.6.  The question asked whether 

the respondent would be willing to work together with others on something to improve their 

neighborhood, and shows a clear sense of community.  The neighboring items also showed 

fairly low scores, perhaps indicating a change in the definition of community. 

 

In order to reduce the number of variables for the multivariate regression models presented 

in Chapter 6, correlation matrices were developed for all pairs of predictor and outcome 

variables using SPSS Version 20.0 software (see Table 4.6 for methodology).  Table 5.17a 

and 5.17b show the two correlation matrices prepared for the College Park case study, 

indicating correlation coefficients for pairs of variables derived from the socio-demographic 

survey responses and associated physical morphological and syntactic predictor variables, 

as well as the mean values from the NCI and SAS attachment scales as outcome variables.  

None of the individual physical (space syntax or morphological in Table 5.17a) predictor 

variables were significantly correlated (at the 0.05 level - 2-tailed) with either the NCI or SAS 

place attachment scales.  Interestingly, none of the predictor variables were negatively 

correlated with the NCI scale as we saw in Oberlin Village.  The strong and statistically 

significant positive pairwise correlations between the predictor variables of global 

integration, local integration, and connectivity also suggest further investigation and concern 

about collinearity in College Park.  As noted in Oberlin Village, collinearity, may cause 

problems in analysis because it makes it difficult to study the separate effects of 

independent variables (Berry & Sanders, 2000, p. 43).  Table 5.17a indicates relatively 

strong predictor correlation, and thus suggests non-independence between syntactic 

predictor variables.  
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# Survey Item Mean Values 

 N  = 32  

1 
Overall, I am very attracted to living in this 
neighborhood 

 

5 Given the opportunity, I would not like to move out 
of this neighborhood 

 

13 I plan to remain a resident of this neighborhood for 
a number of years 

 

N
e
ig

h
b
o
ri

n
g

 i
te

m
s
 

3 I visit with my neighbors in their homes  

7 If I needed advice about something I could go to 
someone in my neighborhood 

 

9 I believe my neighbors would help me in an 
emergency 

 

11 I borrow things and exchange favors with my 
neighbors 

 

15 I rarely have neighbors over to my house to visit 
I often have neighbors over to my house to visit 

 

17 I regularly stop and talk with people in my 
neighborhood 

 

P
s
y
c
h
o
lo

g
ic

a
l 
s
e
n
s
e
 o

f 
c
o

m
m

u
n
it
y
 i
te

m
s
  

2 I feel like I belong to this neighborhood  

4 The friendships and associations I have with other 
people in my neighborhood mean a lot to me 

 

6 If the people in my neighborhood were planning 
something I’d think of it as something “we” were 
doing rather than “they” were doing 

 

8 I think I agree with most people in my 
neighborhood about what is important in life 

 

10 I feel loyal to the people in my neighborhood  

12 I would be willing to work together with others on 
something to improve my neighborhood 

 

14 I like to think of myself as similar to the people who 
live in this neighborhood 

 

16 A feeling of fellowship runs deep between me and 
other people in this neighborhood 

 

18 Living in this neighborhood gives me a sense of 
community 

 

 
19 TOTAL MEAN: Summary of all NCI Items, 1 - 18   

 Note that item numbering follows survey (see Appendix D) but items have been reordered in order to group 
according to construct.  All items were written as five point Likert Scale: (1) strongly agree, (2) agree, (3) neither 
agree/nor disagree, (4) disagree, (5) strongly disagree.   Red letters indicate the reversed question 

Figure 5.24:  Survey Results for College Park  Neighborhood Cohesion Index 
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 Q# Survey Item 
N = 32 

Mean Values 

A
tta

c
h

m
e
n

t S
c
a
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19 
Everything about my neighborhood is a 
reflection of me 

 

20 I feel relaxed when I’m in my neighborhood 
 

21 
My neighborhood says very little about me 
My neighborhood says a lot about me 

 

22 
I feel happiest when I am in my 
neighborhood 

 

23 
I feel that I can really be myself in my 
neighborhood 

 

24 My neighborhood is my favorite place to be 
 

25 
My neighborhood reflects the type of person 
I am 

 

26 
I really miss my neighborhood when I’m 
away for very long 

 

27 I feel comfortable living in my neighborhood 
 

 
Mean Total for neighborhood 

 

Figure 5.25: Survey Results for College Park – SAS Index 

 

 

Table 5.17a: College Park-Correlation Matrix of Physical Predictors, NCI and SAS Scales 
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Heated Area 1 
       

Parcel Area 0.560** 1 
      

Block Area 0.291 0.094 1 
     

Global Integration -0.126 -0.104 -0.107 1 
    

Local Integration -0.089 -0.105 -0.154 0.981** 1 
   

Connectivity -0.103 -0.139 -0.050 0.816** 0.831** 1 
  

NCI Scale  0.243 0.174 0.064 0.024 0.075 0.021 1 
 

SAS Scale 0.242 0.077 0.121 0.104 0.181 0.101 0.818** 1 

Note:  All cells represent r-values for each pairwise correlation between variables  ** Correlation is significant 
at the 0.01 level (2-tailed).  * Correlation is significant at the 0.05 level (2-tailed). 
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Table 5.17b: College Park-Correlation Matrix of Social Predictors, NCI and SAS Scales 
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Neighbors 
known  

1 
          

Age 0.157 1 
         

Plan to 
Stay 

0.432* -0.058 1 
        

Education 0.276 -0.125 0.394* 1 
       

People  
in Home  

-0.370* -0.295 -0.154 -0.178 1 
      

Rent or 
Own 

-0.601** 0.226 -0.595** -0.335 0.175 1 
     

Years 
There 

0.146 0.639** 0.208 -0.186 -0.129 -0.094 1 
    

Gender 0.380* -0.052 0.252 0.151 0.014 -0.407* 0.094 1 
   

Race -0.393* 0.531** -0.290 -0.498** 0.175 0.404* 0.617** -0.265 1 
  

NCI Scale  0.799** 0.043 0.721** 0.270 -0.249 -0.624** 0.143 0.349 -0.373* 1 
 

SAS Scale 0.563** 0.060 0.678** 0.074 -0.255 -0.401* 0.145 0.422* -0.299 0.818** 1 

Note:  All cells represent r-values for each pairwise correlation between variables  ** Correlation is significant 
at the 0.01 level (2-tailed).  * Correlation is significant at the 0.05 level (2-tailed). 

 

Table 5.17b indicates a number of strong and very significant pairwise correlations between 

the social and demographic predictor variables and the NCI and SAS indices, including, the 

‘number of neighbors that the respondent knew’—which had the highest correlation with the 

NCI scale (r = 0.799 for the NCI scale and r = 0.563 for the SAS scale).  There were also 

several variable pairs that were quite different than Oberlin Village, including the strong and 

significant correlation between ‘years planned to stay’ and both the NCI and SAS scales. 

• College Park - Neighborhood Boundaries 

As a final investigation into the place attachment and place identity levels of College Park / 

Idlewild residents, the survey self-drawn map responses are examined in this section.  The 

cumulative illustration of respondent maps (see Figure 5.26) is relatively predictable, and 

provides a close approximation to the red line of the study boundary.  The majority of map 
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responses followed the boundaries of College Park or Idlewild, with exceptions for reasons 

noted in Section 5.3.2 occurring along the southern and northwest edges. 

 

Residents south of New Bern Ave. saw their neighborhood reaching much farther to the 

south.  Also, the historical identity of Idlewild among residents included geographic areas 

farther north of the red line study boundary, east and west of Oakwood cemetery.  It thus 

Figure 5.26: College Park / Idlewild - Composite Self-Draw Maps.  

Note: Redline Indicates Study Boundary 
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appears logical that some of the respondents might perceive the boundary of their 

neighborhood to include areas alongside the cemetery and St. Augustine’s campus, 

especially if they were located in Idlewild.  It is also interesting to note that there was a great 

deal of conformity in the selection of the perceived boundary between the original 

neighborhoods of Idlewild and College Park along North Tarboro Street.  In general, the 

cumulative map indicates a fairly clear perception of the respondents as to the shape and 

boundary of their neighborhood.  The biggest differences between the red study boundary, 

and maps returned by respondents were beyond the north and west edges of the 

neighborhood.  The differences in the north are explained by the purposeful omission of the 

sections of land that are the St. Augustine’s campus and Oakwood cemetery.  The area in 

the northwest labeled “Pace Street Village” in Figure 5.26 has also occasionally been 

named as a part of the original Idlewild neighborhood, but was purposefully not included as 

a part of this study.  

5.3.7. Summary of College Park / Idlewild Findings 

This section provides a brief discussion and summary of findings for College Park / Idlewild.  

Section 5.3.4 began the College Park / Idlewild case study by considering how existing 

patterns of buildings, plots, and blocks of a neighborhood related to change over time.  The 

outcome measures of change were compared to the morphological predictor variables of 

block, plot, and building size with simple descriptive statistics, such as comparing new 

buildings and demolished buildings in the quartiles of largest and smallest blocks.  In all 

three time periods, the percentages of buildings that were demolished in the quartile of 

largest blocks were between two and four times more than the demolition percentages in the 

quartile of smallest blocks.  In a similar pattern to Oberlin Village, a near-linear reduction of 

the difference between demolitions in the quartile of largest and smallest block sizes–over 
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time–also occurred in College Park.  Demolished buildings saw a substantial difference in 

the 1953 and 1980 time periods between the largest quartile of plot sizes and the smallest, 

with between seven and ten times more demolitions in the quartile of largest plots than the 

quartile of smallest.  Indeed, findings for College Park indicate that the predictor variables of 

block and parcel size are consistent and strong predictors of change—as both new and 

demolished buildings.   It is also worth noting that the highest percentage of demolitions 

occurred in the quartile of smallest building SF footprints rather than largest (see red 

shading in Table 5.13).  This pattern agrees with the findings of Scheer and Ferdelman 

(2001, p. 25; Moudon, 1986) that the smallest buildings are the most likely to be removed 

first.  There were also a number of moderate to strong bivariate regression findings when 

considering new and demolished buildings compared to both block and size (see highlighted 

cells in Table 5.15).  For College Park, Section 5.3.5 considered Research Question 2: “How 

do existing patterns of streets, roads, and boulevards in a neighborhood relate to change 

over time?”  In the 1953 time period, College Park saw between 31 and 36 times more 

demolition along the 10% core of highest global integration and local integration street 

segments compared to demolitions adjacent to the lowest 50% of global and local 

integration values.  There were also several moderate or strong bivariate regression findings 

when considering new and demolished buildings compared to local and global integration 

(see highlighted cells in Table 5.16).  Finally, Research Question 4 was considered for 

College Park:  “How do existing patterns of buildings, plots, blocks, and streets of a 

neighborhood relate to residents’ perceptions of place attachment and place identity?”  

Survey results and a composite of the self-draw maps were presented and discussed, and 

are compared across case in Chapter 6.  Respondents to the College Park survey had 

strong positive and significant correlations between the NCI scale and number of neighbors 
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known and years planned to stay.  Concern is suggested over possible collinearity between 

the three space syntax predictor variables.  Overall the findings indicate the following: 

•  Block size and plot size were both consistent and robust predictors of change in new and 

demolished buildings, supporting earlier findings (Siksna, 1997, p. 30; Moudon, 1986). 

•  Building footprint size was a consistent predictor of demolished buildings, but in a negative 

relationship as smaller building footprints indicated the likelihood of more demolition. 

• Global integration and local integration were individually reliable and strong predictors of 

both new construction and demolition.  However, connectivity was not a consistent predictor 

of change. 

• Correlation matrices for physical and social predictor variables and the NCI and SAS 

scales from the survey data indicated that ‘number of neighbors known’ and ‘years planned 

to stay’ were statistically significant for the social predictors.  No significant correlations were 

seen between the NCI or SAS scales and the physical predictors.  Collinearity between the 

three syntactic predictor variables was also a concern for multivariate regression modeling. 

 

5.4. FINDINGS: BIDDLEVILLE CASE STUDY NEIGHBORHOOD 

 
5.4.1. A Brief History of Biddleville 

Just outside the northwest boundary of Charlotte, the community of Biddleville began soon 

after the end of the Civil War as the city’s first African American streetcar suburb (Ingalls & 

Heard, 2010, p. 180).  Biddleville is perhaps the best preserved of what Hanchett (1998, p. 

134) refers to as black “rim villages,” small post-war hamlets settled just outside the city 

limits.  The neighborhood grew around the nucleus of the Biddle Institute, later renamed 

Johnson C. Smith University, which was founded in 1871 as a Presbyterian-supported 
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college for African American preachers and educators.  The institute was developed on a 

large parcel of hilltop land donated by W.R. Myers and financially supported by the federal 

Freedmen’s Bureau and the Philadelphia philanthropist Mrs. H. J. Biddle.  Several original 

campus structures, including an early classroom building and several homes for faculty were 

constructed from lumber salvaged from the old Confederate naval yard in downtown 

Charlotte (Hanchett, 1998, pp. 134-135).  The future university was almost immediately a 

magnet for prosperous African American families.  The purchase of 55 additional acres of 

land across Beatties Ford Road by Reverend S. Mattoon, the first president of the institute, 

for the purpose of building homes for African Americans wishing to live near the campus 

also increased the appeal of the nascent community.  The institute became Biddle 

University in 1876 as it added new faculty and college-level classes, and just as the 

university grew with new ornate brick buildings and a larger student body, so too did the 

surrounding neighborhood of Biddleville.  By the mid 1890s, the hamlet of Biddleville 

extended along the west side of Beatties Ford Road all the way from West Trade Street to 

Mattoon Street at the current Brookshire Freeway.  Hanchett (1998, p. 135) contends that 

the linear arrangement of houses along major streets, but not on cross-streets, was a 

striking feature in all of Charlotte’s “rim villages,” including Biddleville and Cherry.  Hanchett 

also compares the formal linear arrangement to the precedent of the rows of slave cabins on 

antebellum plantations, and considers the much different pattern of “round-the-block” house 

placement in typical white neighborhoods of the time. 

 

By 1889, the Charlotte city directory listed 200 adults living in Biddleville (Hanchett, 1998, p. 

135) and the community boasted its own churches, cemetery, grocery stores, and laundry.  

Many of the predominately black residents listed their occupations as instructor or student at 
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the university, but more than half of the occupations listed included both skilled and 

unskilled urban jobs such as; blacksmith, brick mason, carpenter and domestic positions 

such as chambermaid or butler.  As with the Cherry neighborhood on the other side of 

Charlotte, the community of Biddleville was hardly the undesirable land commonly occupied 

by African American Rim Villages.  Ingalls and Heard (2010, p. 181) suggest quite the 

opposite: Biddleville “became one of the most desirable residential areas for the city’s black 

elite around the turn of the twentieth century.”  Indeed, the intellectual and economic milieu 

generated by the university made Biddleville one of the premiere black communities in the 

Carolinas.  The Works Progress Administration (WPA) Writer’s Project (1939, p. 10) states 

that the 25,163 blacks in the City of Charlotte at the time represented 30 percent of the total 

population, and lived in segregated districts scattered around the city.  The WPA Writer’s 

Group also noted that the black neighborhoods of Biddleville and “Cherry Town, separated 

by a hedge of trees and shrubs from Queens Road, the principal artery of Myers Park, 

contain the homes of the business and professional groups” (1939, pp. 10-11).  In 1929, the 

first time period examined in this study, Biddleville already boasted nearly 500 homes and 

another 109 residential sheds, greenhouses and other outbuildings.  Since 1889, the non-

residential building stock included typical community functions, such as bakeries, churches, 

filling stations, laundries, stores, social clubs, a gristmill, and a theater (see Figure 5.27).   

 

Although the case study boundaries drawn for this study comprise approximately 300 acres, 

not all of this land was considered a part of Biddleville either in 1929 or 2010, but in order to 

examine both sides of major streets such as Rozzelles Ferry Road portions of what would 

eventually become the neighborhoods of Seversville, Smallwood, and Five-Points were 

added.  The following sub-sections describe in detail various city and resident perceptions of 
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the boundaries of Biddleville.  Figure 5.27 shows typical residential and non-residential 

building stock remaining in the Biddleville neighborhood from the four study time periods. 

 

  

A. Typical 1928 House  B. Historic House From 1928 

  

C. 1950 Store within Biddleville D. 1956 Church 

  

E. 1984 Housing Authority Homes F. 2007 New Home Built in Historic Style 

Figure 5.27: Typical Construction from Each Biddleville Study Time Period 
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5.4.2. Demographic and Socio-Economic Characteristics 

This section used several sources of demographic and socio-economic data to examine the 

Biddleville neighborhood, including the City of Charlotte Quality of Life Project (2010, p. 

A17) and the US Census.  As described in Section 5.4.1, the boundaries identified for this 

neighborhood study area, are not as clear and unambiguous as Cherry.  The need to 

incorporate both sides of major through-streets such as West Trade Street required the 

incorporation of portions of the Smallwood and Seversville communities into the Biddleville 

case study area; therefore, data were combined by proportionate area from both Smallwood 

and Biddleville to derive Charlotte’s Quality of Life Data.  The City study lists $21,919 as the 

2010 median income for Biddleville, and when adjusted for inclusion of Smallwood 

residents, the Median income for the community is slightly higher at $22,912.  Biddleville 

and adjoining neighborhood areas are all considered high in the City’s Unemployment 

Index, and medium for pedestrian friendliness.  The average proportion of persons receiving 

food stamps for the neighborhood was roughly 25%.   

5.4.3. Biddleville - Formal and Spatial Characteristics 

In 1929, the Biddleville case study neighborhood had 487 residential buildings greater than 

250 SF and 43 non-residential structures for a total count of 530 buildings (see Table 5.18).  

A map of the Biddleville case study area in 1929 is illustrated in Figure 5.28 showing 

plot/parcel boundaries, residential and non-residential buildings, as well as the global 

integration values of the existing street segments in the neighborhood at the time.  By 1980, 

the combination of 473 buildings remaining from 1929 and 717 new residential and non-

residential structures yielded a total building count of 1190.  During this 24-year intervening 

period, only 59 buildings had been demolished: although this count does not include small 

residential sheds and outbuildings with less than 250 SF. 
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Table 5.18: Biddleville – Summary of Building Characteristics 

Biddleville:  1929 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum SF Total Bldg. 
Count 

Existing Building * 487 43 138 16166 * 530 

New Building N/A N/A N/A N/A N/A 

Demolished Building N/A N/A N/A N/A N/A 

Biddleville:  1953 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum 
SF 

Total Bldg. 
Count 

Existing Building * 447 26 250 16168 473 

New Building * 668 49 255 13147 717 

Demolished Building * 42 17 138 3389 59 

Biddleville:  1980 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum 
SF 

Total Bldg. 
Count 

Existing Building * 741 40 255 10577 781 

New Building * 219 51 90 25566 270 

Demolished Building * 376 33 250 16168 409 

Biddleville:  2010 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum SF Total Bldg. 
Count 

Existing Building * 706 45 255 25566 751 

New Building * 158 14 175 9422 172 

Demolished Building * 257 46 90 7584 303 

Note:*Residential building counts comprise only buildings > 250 SF  New and Demo in 1914 are N/A since is initial period 

 

Just as we saw in both Oberlin Village and College Park, the period between the first study 

time period and 1953 in Biddleville exhibited a surge in new construction—particularly in 

homes and other residential structures.  It is not surprising that the increase of nation-wide 

construction that occurred following World War II is repeated here, particularly in new 

homes, but the rapid increase in building between 1929 and 1953 is also a mirror of the 

development of the Johnson C. Smith campus along the eastern boundary of the 

community.  As we saw within the College Park neighborhood, Biddleville is very closely 

associated with its adjoining academic institution.  By 1980, the pace of new construction 

had slowed considerably, with only 219 new homes being built.  The rate of total demolitions 

increased dramatically during this same time period to 409, particularly in the older southern 

sections of the neighborhood.  More specifically in the area between Biddleville and 
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downtown along the south boundary of the study area, eminent domain acquisitions for a 

new highway right-of-way took out a large swath of the community (see Section 5.4.4).  The 

number of plots in the neighborhood steadily grew over time (see Table 5.19) until 2010, 

and but the median parcel size remained very similar from 1929 to 2010.  Figure 5.28 shows 

Biddleville in 1929, with global integration values and land ownership patterns (plots).  

 

Table 5.19:  Biddleville - Summary Statistics of Block, Plot, and Building Characteristics 
Biddleville:  1929 Mean SD Median Minimum Maximum Unit Count 

Block Size - Acres N/A N/A N/A N/A N/A N/A 

Plot Size  SF 11999.1 16671.0 7712.8 637.7 244852.0 548 

Building Footprint SF 1016.4 902.7 939.2 35.5 16167.7 638 

Biddleville:  1953 Mean SD Median Minimum Maximum Unit Count 

Block Size - Acres 2.91 5.06 1.66 .19 44.91 84 

Plot Size - SF 11836.6 29167.8 7695.5 1667.0 614605.1 895 

Building Footprint - SF 1070.6 949.9 969.5 35.5 16167.7 1404 

Biddleville:  1980 Mean SD Median Minimum Maximum Unit Count 

Block Size - Acres 3.40 4.27 2.19 .60 34.53 71 

Plot Size - SF 12715.8 25613.2 7710.1 422.9 402743.1 971 

Building Footprint - SF 1170.5 1327.0 1025.4 35.5 25565.9 1607 

Biddleville:  2010 Mean SD Median Minimum Maximum Unit Count 

Block Size - Acres 3.64 3.12 2.89 .60 15.81 64 

Plot Size - SF 10550.3 19034.9 7575.6 597.5 402743.1 945 

Building Footprint -SF 1152.9 1360.4 1023.9 35.5 25565.9 1481 

 

 

By 2010, the pace of change in Biddleville had slowed even more, with roughly the same 

number of existing buildings, but only 172 new and 303 total demolished residential and 

non-residential structures.  Over the three time periods, Biddleville also saw a reduction in 

total neighborhood blocks, from 84 in 1953 to 64 in 2010 (see Table 5.19).  Those blocks 

also became larger in acreage during the three time periods from a median of 1.66 acres in 

1953 to 2.89 in 2010.  This pattern of increase in block size and decrease in block count 

over time is different from College Park and Oberlin Village, and does not support Siksna’s 
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(1997) findings of larger block sizes predicting more change within those blocks, subdividing 

by road or alley insertions.  Part of the explanation for this difference may lie in the creation 

of a large park in the northern half of the neighborhood, and another explanation may be the 

elimination of a considerable number of small-sized blocks during the previously noted 

highway construction at the southern boundary closest to downtown.   

 

Table 5.20:  Summary Statistics – Integration and Connectivity Characteristics 

Biddleville:  1929 mean SD min max # Lines * Intelligibility 

Global Integration R=n .897 .145 .571 1.239 
78 of 
428 in 

r = 0.470 
p =.000 

Local Integration   R=3 1.823 .481 .806 3.071 

Connectivity 4.077 2.443 1 13 

Biddleville:  1953 mean SD min max # Lines Intelligibility 

Global Integration R=n .907 .115 .684 1.173 
92 of 
815 

0.406   
p =.000 

Local Integration   R=3 1.935 .559 .422 3.565 

Connectivity 4.174 3.296 1 21 

Biddleville:  1980 mean SD min max # Lines Intelligibility 

Global Integration R=n .928 .118 .607 1.143 
96 of 
1144 

0.494 
p=.000 

Local Integration   R=3 1.871 .569 .422 3.498 

Connectivity 3.906 3.336 1 23 

Biddleville:  2010 mean SD min max # Lines Intelligibility 

Global Integration R=n .926 .123 .613 1.164 
86 of 
1136 

0.470 
p =.000 

Local Integration   R=3 1.881 .549 .422 3.387 

Connectivity 3.895 3.324 1 21 
Note *:  # lines refers to the number of axial lines in the neighborhood versus in the catchment area used for the study 
Intelligibility refers to correlation of integration and connectivity as Pearson’s r  

The number of street segments (see axial lines in Table 5.20) and the intelligibility index for 

the Biddleville study area remained very similar from the 1929 to 2010 time periods, with 

only a temporary increase in the number of axial lines to a high of 96 in 1980, then falling 

back to 86 in 2010.  The intelligibility index shown in Table 5.20 begins in 1929 and ends in 

2010 at 0.470 with only small fluctuations up and down in 1953 and 1980.  It is possible that 

the removal of streets and blocks for the highway interchange may account for the reduction 

in axial lines in 2010 even though the overall catchment area of lines continued to grow.    
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Figure 5.28: Map of Biddleville in 1929 - Integration, Building, and Parcel Data 
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It is also possible that the decrease in axial lines and the reduction in connectivity around 

the major intersection where Beatties Ford Rd. and West Trade come together may account 

for the lack of change in the intelligibility index that we saw in Oberlin and College Park. 

5.4.4. Biddleville - Morphological Characteristics and Change 

In order to answer the first research question, “How do existing patterns of buildings, plots, 

and blocks of a neighborhood relate to change over time?” the predictor variables of block 

size, plot size, and building footprint area were examined, as well as the outcome variables 

of change—in new and demolished buildings.  Table 5.21 compares percentages of new, 

demolished, or existing buildings as measures of change; and predictor variables of block 

size, plot size, and building footprint using descriptive statistics.  The table comparisons are 

made between new and demolished buildings in the quartile (25%) of largest blocks, plots, 

and building sizes, versus those occurring in the quartile (25%) of smallest blocks, plots, and 

building footprints.  Figure 5.29 illustrates the findings from Table 5.21 in chart-form for the 

percentages of existing, new, and demolished buildings occurring in the quartile of largest 

and smallest blocks.  As with previous tables and charts, where the difference between 

demolition or new construction in the quartile of largest blocks or plots is more than twice the 

percent of demolitions or new construction in the quartile of smallest, the percentage values 

are shown as bold-face.  Specific patterns highlighted in Table 5.21 are discussed in the 

following subsections relating to Research Question 1. 

 

 

 

 



 

203 

Table 5.21:  Biddleville – Morphological Findings 

Neighborhood Time Period Block Size: Acres Plot Size: SF Building Size: SF 

Biddleville 1929-1953 Large 25% Small 25% Large 25% Small 25% Large 25% Small 25 % 

Existing Buildings-% N=473 52.2 9.5 59.0 22.0 34.2 10.6 

New Buildings -% N=717 53.4 5.6 36.8 16.0 N/A N/A 

Demo Buildings - % N=59 67.8 1.7 81.4 8.5 11.9 55.9 

Biddleville 1953-1980 Large 25% Small 25% Large 25% Small 25% Large 25% Small 25 % 

Existing Buildings-% N=781 17.0 10.8 24.2 27.0 29.4 10.1 

New Buildings - % N=270 33.3 5.6 45.9 10.7 N/A N/A 

Demo Buildings - % N=409 26.4 4.6 42.5 40.3 18.8 21.0 

Biddleville 1980-2010 Large 25% Small 25% Large 25% Small 25% Large 25% Small 25 % 

Existing Buildings-% N=751 49.7 8.0 28.5 19.3 32.1 3.9 

New Buildings - % N=172 47.1 5.2 36.6 18.6 N/A N/A 

Demo Buildings - % N=303 46.5 9.9 53.1 16.5 19.1 16.8 
Notes: Large 25% indicates Quartile of largest blocks, plots, or buildings.  Small 25% is Quartile of smallest blocks or plots 
Building size is building footprint only, not including SF area above ground floor 

 

 

 

Note:  Largest 25% is the category of largest 25% of blocks in study area See Table 5.21 for summary data % 
means proportion of buildings in that category. 

Figure 5.29: Biddleville - Existing, New, and Demolished Buildings by Block Size  
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•RQ1A - How do patterns of blocks relate to change over time? 

The first question asks how block size in a neighborhood relates to change over time.  One 

of the most striking comparisons in Biddleville was between demolished buildings in the 

quartile of largest blocks compared to demolitions in the quartile of smallest blocks (see 

yellow highlighted cells in Table 5.21).  In 1953, 67.8% of demolitions occurred in the 

quartile of largest blocks, while only 1.7% in the quartile of smallest blocks.  

 

New construction was also strongly related to block size in the Biddleville (see yellow 

highlights in Table 5.21) in all three time periods.  In fact, the percentage of buildings newly 

built in the quartile of largest blocks was between 6 and 9 times more than the percentage of 

new buildings built in the quartile of smallest blocks.  Looking at the findings from descriptive 

statistics, it appears that block size was a fairly consistent, and at times robust, predictor of 

change in Biddleville, thus matching the findings of Oberlin Village and College Park, and 

supporting findings from earlier studies (Siksna, 1997, p. 30; Moudon, 1986).  The yellow 

trend lines in Figure 5.29 also indicate the same lessening of difference over time of 

demolitions in the quartile of largest blocks and quartile of smallest.  The three time period 

maps in Figure 5.30 show building demolition as it relates to block area in the Biddleville 

study area.  Note the clear clustering of building demolitions in the larger blocks near 

Johnson C. Smith University in 1953, and along the US 77 interchange in 2010. 

 

Exploring the relationship between building change and block size further, new construction 

and demolition as outcome variables were compared to the predictor variable of block size, 

using bivariate linear regression analysis for most combinations of predictor and outcome 

variables in Biddleville using the analysis procedures described in Table 4.1.   
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a. Biddleville in 1953 b. Biddleville in 1980 

 

 

 
 
 

 
Biddleville maps of three time periods that illustrate 
the predictor variable of block size compared with 
the outcome variable of building demolition 
(change). Change is measured as both residential 
and non-residential building demolition between 
the time period listed and the previous time period.  
In other words, the 1953 map shows demolitions of 
buildings occurring between 1929 and 1953 in 
Biddleville.  See Table 5.21    
 
Note that existing and new buildings are hidden to 
clarify demolitions 

c. Biddleville in 2010  

Figure 5.30:  Biddleville – Building Demolition and Block Size - Three Time Periods 
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Table 5.23 indicates the findings from the regression analyses for change (new or 

demolished buildings) by block size (area in acres) in all three time periods for Biddleville.  

Findings listed in red are non-significant, with P>0.05 (meaning the null hypothesis should 

be accepted), and R-square values in yellow highlighted cells indicating moderate to strong 

correlations.  As noted in Section 5.4.5, Biddleville saw some of the strongest relationships 

occurring between new construction and block size, particularly in the 1953 and 1980 time 

periods.  Table 5.23 indicates that in 1953, R2 was 0.524 (P≤001) and 0.689 in 1980, 

meaning that a large percentage of the variance in new building construction was explained 

by the independent variable of block size.  In 1980, the correlation between new 

construction and block area was very high (Beta=0.830). Even though the R2 value was 

considerably lower in 2010 at 0.198, the relationship was still quite significant at P ≤ 0.001.   

 

Table 5.23: Bivariate Regression Analysis - Building Change by Morphological Measure 
Bivariate 
Relationship 

Time 
Period 

N = Morphological Properties 

Block Area - Acre Plot Area - SF 

Buildings 
New Construction 
(Frequency Count) 

T
1
 – T

2 

1953 
N=717 

r
2
 = 0.524    Beta = 0.724 r

2
 = 0.068    Beta = 0.262 

P = 0.000 P = 0.000 

T
2
 – T

3 

1980 
N=270 

r
2
 = 0.689    Beta = 0.830 r

2
 = 0.067    Beta = 0.258 

P = 0.000 P = 0.000 

T
3
 – T

4 

2010 
N=172 

r
2
 = 0.198    Beta = 0.445 r

2
 = 0.115    Beta = 0.338 

P = 0.000 P = 0.000 

Buildings 
Demolished 
(Frequency Count) 

T
1
 – T

2 

1953 
N=59 

r
2
 = 0.018    Beta = 0.134 r

2
 = 0.001    Beta = 0.022 

P = 0.224 P = 0.866 

T
2
 – T

3 

1980 
N=409 

r
2
 = 0.139    Beta = 0.373 r

2
 = 0.017    Beta = 0.000 

P = 0.001 P = 0.733 

T
3
 – T

4 

2010 
N=303 

r
2
 = 0.116    Beta = 0.340 r

2
 = 0.000    Beta = 0.002 

P = 0.006 P = 0.971 

Note: Red value of P = non-significance.  Cells highlighted in yellow indicate strong relationship               SPSS version 20 

 

Regression analysis between demolished buildings and block size in 1980 and 2010 were 

quite significant (P≤0.01), although the linear relationships were weak.  Even so, it would 
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seem that block size correlates well with the outcome variable of change, as new and 

demolished building counts. 

•RQ1B - How Do Existing Patterns of Plots Relate to Change Over Time? 

This section considers how existing patterns of plot size in a neighborhood relate to change 

over time.  Comparing plot size to building demolition in Figure 5.31 (see also Table 5.21), 

two of the three time periods show a substantial difference between the percentage of 

demolished buildings in the quartile of largest plots and the quartile of the smallest.  Indeed, 

the difference of percentages in 1953 shows almost 10 times more building demolitions in 

the quartile of largest plots than smallest (see orange highlight).  In the 1980 time period, the 

differences between demolitions in the quartile of largest plots versus smallest is not 

substantial, either using descriptive statistics or regression analysis.  This time period is, 

however, difficult to interpret because of the massive demolitions occurring along the US 77 

interchange in this time period—regardless of plot or block size. Table 5.21 and Figure 5.31 

also show substantially more new construction in all time periods within the quartile of 

largest plot sizes compared to the quartile of smallest.  Bivariate regression analysis also 

shows significant relationships between new construction counts and plot size in all three 

time periods, although the correlations are moderate to weak with 2010 having a Beta value 

of 0.338, and R2 of 0.115 (see Table 5.23).  Excluding the massive quantity of building 

demolitions that occurred in 1980 to make way for the highway interchange, plot size did 

appear to be a fairly consistent predictor of new construction and building demolition in 

Biddleville when examining descriptive statistics in Table 5.21.  The demolitions occurring in 

the quartile of largest plots was substantially greater than the quartile of smallest plots in 

every time period—in fact more than 9 times greater in 1953.  The trend line in Figure 5.31 

does indicate the same decrease in difference between extremes in size except for 1980. 
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Note:  See Table 5.3 for summary data.  Values represent % of buildings in a category. 

Figure 5.31: Charts Showing Existing, New, and Demolished Buildings by Plot Size 

 

 

•RQ1B How Do Patterns of Building Size Relate to Change Over Time? 

The final predictor variable illustrated in Table 5.21 addresses how existing patterns of 

building footprint area in a neighborhood relate to change over time.  The green highlighted 

cells in Table 5.21 demonstrate the same pattern seen in Oberlin Village and College Park 

and predicted by Scheer and Ferdelman (2001, p. 25; Moudon, 1986).  Specifically, the 

quartile of smallest building footprints had the most demolitions in 1953 and 1980.  As noted 
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in discussions about Oberlin Village and College Park it is quite logical that, as Scheer and 

Ferdelman suggest, the smallest buildings would be the most vulnerable to change as they 

have the least investment in building value.  This pattern was not the same in 2010; that is 

to say, in that year the quartile of larger buildings had a slightly greater proportion of 

demolitions.  It is possible that the enormous number of demolitions in 1980 for the highway 

interchange removed the majority of small buildings in the area, or this may be another 

example of moderation by neighborhood age, with less difference in extremes over time. 

5.4.5. Biddleville - Syntactic Characteristics and Change 

In order to answer the second research question: “How do existing patterns of streets, 

roads, and boulevards in a neighborhood relate to change over time?” an examination of the 

outcome variable of change in terms of percentages of new and demolished buildings as 

well as the predictor variables of global integration, local integration, and connectivity, are 

examined and compared in this section.  The proportion of demolished buildings that were 

adjacent to the 10% core of global integration street segments are considerably higher than 

demolitions that occurred adjacent to the street segments with the lowest 50% of global 

integration values in all time periods.  Indeed, in 1980 over 30 times more demolitions (as a 

percentage of neighborhood total demolitions) occurred along streets with the highest 10% 

of global integration values (10 axial lines) compared to the entire lower half of global 

integration street segments (48 axial lines).  As highlighted in yellow, Table 5.22 indicates 

that demolitions occurring near the 10% core of global integration street segments were at 

least double the amount occurring in the entire lower-half of global integration values in all 

three time periods. Table 5.22 and Figure 5.32 show quite a different pattern for new 

construction in all three time periods.  The percentage of new buildings in Biddleville 

adjacent to the 10% core of global integration street segments is considerably less than the 
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new building percentages near the lowest 50% of global integration value street segments, 

in fact in 1953, new construction along the highest 10% of global integration streets, was 

only 6.7% of the neighborhood total—less than what would be expected in a random 

distribution (see green highlights in Table 5.22).  The pattern of new building compared to 

global integration in Table 5.22 and Figure 5.32 differ from Oberlin Village and College Park 

in that they do not seem to decrease linearly over time even though they do indeed reduce 

significantly between 1953 and 2010.  What factors might be associated with this pattern?  It 

is likely that the street segments with high integration values present properties with higher 

potential value—particularly for commercial, retail, or other non-residential uses.  Therefore 

new residential construction is less likely along these streets.  Looking closely at global 

integration versus new construction in both Oberlin Village and College Park, there are also 

some hints to this explanation.  Table 5.5 and Figure 5.7 for Oberlin Village show higher 

percentages of new construction in the lowest half of integration values in both 1980 and 

2010.  In Biddleville, percentages of new buildings in the categories of highest and lowest 

global integration (see green trend line in Figure 5.32) do fall-off in a nearly linear fashion 

over time.  It would seem that in Biddleville, new construction tends toward equilibrium over 

time: In other words, there is less difference between new construction in the quartile of core 

global integration and lowest 50% of integration in the final 2010 time period then in the 

1953 time period.  As noted in discussions of the other neighborhoods, this is probably 

because as a community saturates land development, streets with predictions of high 

movement are less important.  Figure 5.33 displays maps of Biddleville in 1953, 1980, and 

2010 showing global integration of street segments and building demolitions for each time 

period.  Note the clustering of demolitions along high-integration roads like Beatties Ford 

and at the US 77 interchange. 



 

211 

Table 5.22:  Biddleville – Syntactic Findings 
Neighborhood Global Integration Local Integration Connectivity 

Biddleville 1929 - 1953 10% Core Low 50% 10% Core Low 50% 10% Core Low 50% 

Existing Buildings-% N=473 42.9 16.1 17.3 25.5 33.0 15.4 

New Buildings - % N=717 6.1 57.0 26.2 29.8 25.8 16.7 

Demo Buildings - % N=59 44.1 11.9 28.8 16.9 32.2 5.1 

Biddleville 1953-1980 10% Core Low 50% 10% Core Low 50% 10% Core Low 50% 

Existing Buildings-% N=781 21.5 33.0 27.0 26.1 26.5 29.1 

New Buildings - % N=270 13.0 54.1 16.7 38.9 19.6 21.5 

Demo Buildings - % N=409 62.3 2.9 36.7 7.6 40.8 22.0 

Biddleville 1980-2010 10% Core Low 50% 10% Core Low 50% 10% Core Low 50% 

Existing Buildings-% N=751 12.5 46.9 21.2 40.6 21.7 23.8 

New Buildings - % N=172 26.2 29.7 26.7 32.6 24.4 30.2 

Demo Buildings - % N=303 27.7 13.5 36.3 17.5 40.3 24.4 
Note: Bold numbers indicate strong differences between the core 10% and lowest 50% of street segments 

 

 

 

Note:  10% Core refers to the axial lines that make up the highest 10% of global integration values, and Low 50% refers to the 
half of axial lines with the lowest integration values. 
Figure 5.32:  Charts Showing Existing, New, and Demolished Buildings by Integration  

42.9 

21.5 

12.5 

16.1 

33 

46.9 

0

5

10

15

20

25

30

35

40

45

50

1953 1980 2010

E
x
is

ti
n

g
 B

u
il
d

in
g

s
 :

  
%

 o
f 

T
o

ta
l 

Time Periods 

Building Change by 
Global Integration 

10% Core
Lowest 50%

6.1 

13 

26.2 

57 

54.1 

29.7 

0

10

20

30

40

50

60

1953 1980 2010

N
e
w

 B
u

il
d

in
g

s
 :

  
%

 o
f 

T
o

ta
l 

Time Periods 

10% Core
Lowest 50%

Trend 44.1 

62.3 

27.7 

11.9 

2.9 

13.5 

0

10

20

30

40

50

60

70

1953 1980 2010

D
e
m

o
li

s
h

e
d

 B
u

il
d

in
g

s
 :

  
%

 o
f 

T
o

ta
l 

Time Periods 



 

212 

  

a. Biddleville in 1953 b. Biddleville in 1980 

 

 

 
 
 
 
 
Biddleville maps of three time periods that 
illustrate the predictor variable of global 
integration (R = N) compared with the outcome 
variable of building demolition (change). 
Change is measured as both residential and 
non-residential building demolition between the 
time period listed and the previous time period.  
In other words, the 1953 map shows 
demolitions of buildings occurring between 
1914 and 1953 in Biddleville.  See Table 5.20.   
Note that new and existing buildings are hidden 
to clarify demolitions 

c. Biddleville in 2010  

Figure 5.33: Biddleville–Demolition and Global Integration in Three Time Periods 

Clustering of  
demolitions 
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Findings from bivariate regression analysis are displayed in Table 5.24 with the outcome 

category of change—new construction and building demolition—compared with the syntactic 

predictor variables of global integration, local integration, and connectivity.  All of the 

bivariate analyses between the outcome variable of building demolition and all three 

predictor variables in Table 5.24 show significant relationships (P ≤ 0.05), meaning the null 

hypothesis should be rejected. Biddleville also saw moderate to strong bivariate 

relationships between building demolition and global integration in 1953 and 2010.  Indeed, 

the relationship between building demolition and global integration was very significant 

(P≤0.001) with an R2 of 0.210 Beta value of 0.53.  The relationship between local integration 

and building demolition was also very significant in all time periods, with P ≤ 0.01, and a 

moderately strong R2 of 0.321 in 2010, with Beta of 0.566, P≤0.001.  Most of the new 

building relationships with global integration were non-significant, except for 2010. 

 

Table 5.24: Bivariate Regression Analysis - Building Change by Syntactic Measure 

Bivariate 
Relationship 

Time 
Period 

Syntactical Properties 

Integration R=n Integration R=3 Connectivity 

Buildings 
New 
Construction 
(Frequency 
Count) 

T
1
 – T

2 

1953 

r
2
 = 0.008  Beta=0.092 r

2
 = 0.159  Beta=0.399 r

2
 = 0.037  Beta=0.192 

p = 0.383 p = 0.000 p = 0.067 

T
2
 – T

3 

1980 

r
2
 = 0.007  Beta=0.085 r

2
 = 0.014  Beta=0.118 r

2
 = 0.009  Beta=0.093 

p = 0.412 p = 0.252 p = 0.368 

T
3
 – T

4 

2010 

r
2
 = 0.094  Beta=0.307 r

2
 = 0.143  Beta=0.378 r

2
 = 0.032  Beta=0.180 

p = 0.004 p = 0.000 p = 0.097 

Buildings 
Demolished 
(Frequency 
Count) 

T
1
 – T

2 

1953 

r
2
 = 0.210  Beta=0.458 r

2
 = 0.071  Beta=0.266 r

2
 = 0.044  Beta=0.210 

p = 0.000 p = 0.0110 p = 0.045 

T
2
 – T

3 

1980 

r
2
 = 0.175  Beta=0.418 r

2
 = 0.145  Beta=0.381 r

2
 = 0.091  Beta=0.302 

p = 0.000 p = 0.008 p = 0.003 

T
3
 – T

4
 

2010 

r
2
 = 0.280  Beta=0.530 r

2
 = 0.321  Beta=0.566 r

2
 = 0.115  Beta=0.338 

p = 0.000 p = 0.000 p = 0.001 

Note:  Red number denote non-significant values of P.  Blue values of P = significant only in 2-tail             SPSS version 20 
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a. Biddleville in 1953 b. Biddleville in 1980 

 

 

 
 
 
 
 
Biddleville maps of three time periods that 
illustrate the predictor variable of block size 
and global integration (R = N) compared with 
the outcome variables of building demolition 
(change). Change is measured as both 
residential and non-residential building 
demolition between the time period listed and 
the previous time period.  In other words, the 
1953 map shows demolitions of buildings 
occurring between 1914 and 1953 in 
Biddleville.  See Tables 5.19 and 5.20.  Note 
that new and existing buildings are hidden in 
order to clarify demolitions 

c. Biddleville in 2010  

Figure 5.35: Biddleville: Global Integration, Block Size, Demolition - 3 Time Periods 
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Figure 5.35 presents maps of Biddleville in 1953, 1980, and 2010 with both predictor 

variables, global integration and block size, that had the strongest bivariate relationship with 

the outcome variable of building demolition.  Note that areas of demolition that were not 

visibly associated with the core of high integration streets–such as in the northwest corner of 

Biddleville in 2010–are indeed situated on large blocks.  Conversely areas of large numbers 

of demolitions along Rozzelles Ferry Road in 2010 are not in large blocks, but they are 

along a street in the core 10% of global integration.  In simple terms, examining the visual 

patterns of change can also yield some understanding of global integration and block size 

since both can be related to demolition frequency, even though every demolition may not be 

explained by only one predictor variable.  It seems that global integration, local integration, 

and connectivity were all fairly consistent predictors of change (in the form of building 

demolition) in Biddleville.  However, global integration appeared to be the most robust and 

significant predictor when examined by descriptive statistics and regression analysis. 

 

Figure 5.34 displays maps for each time period in the Biddleville study area showing global 

integration, parcel (or plot) boundaries, and land use change.  As we saw in the Oberlin 

Village neighborhood analysis, the number of parcels that change land use from residential 

to commercial increases over time, and the parcels that change from commercial to 

residential reduce in number over time.  This would appear quite logical, as the property 

values over time tend to favor a higher economic use such as commercial or retail buildings.  

However, the introduction of zoning regulation and land use control in later time periods are 

hard to control for, and it is not clear how much change is caused by legal/government 

mandate rather than relation to predicted street traffic.  Figure 5.34 also shows land use 

change as it relates geographically to axial lines (streets) with high global integration. 
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a. Biddleville in 1953 b. Biddleville in 1980 

 

 

 
 
 
 
 
 

 
Biddleville maps of three time periods that 
illustrate the predictor variable of Global 
Integration compared with the outcome variable 
of Land Use Change in individual plots (parcels). 
Change is measured as either residential to non-
residential between the time period listed and 
the previous time period, or the reverse—as 
non-residential to residential.  In other words, the 
1953 map shows land use change occurring 
between 1929 and 1953 in Biddleville. 
 

c. Biddleville in 2010  

Figure 5.34: Biddleville – Land Use and Global Integration in Three Time Periods 
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5.4.6. Biddleville - Place Attachment and Place Identity 

Examining the fourth research question: “How do existing patterns of buildings, plots, 

blocks, and streets of a neighborhood relate to residents’ perceptions of place attachment 

and place identity?” the outcome variables of place attachment and place identity, as well as 

predictor variables of block size, plot size, building footprint, and syntax measures of global 

integration, local integration and connectivity were examined.  As noted in Section 4.3.3, 

place attachment and place identity measures were administered as the major component 

of a mail-out/mail-back survey instrument (see Appendix D) that was mailed to a stratified 

and randomized selection of Biddleville residents in the Spring of 2012. 

 

In total, 33 responses were received from the Biddleville study area from an original mailing 

of 180: for a response rate of 18.3%.  Figure 5.36 shows the findings from the NCI scale 

Items in the returned surveys from Biddleville respondents.  Items 1, 5, and 13 measure the 

place attachment construct of the respondents in Biddleville, and range from a mean of 3.1 

to 3.5.  These three items, the attachment section of the NCI scale are quite a bit lower than 

Oberlin Village’s average responses for items 1, 5, and 13, indicating a lower attachment to 

neighborhood.  Indeed, Biddleville had the lowest cumulative mean scores for both the 

Neighborhood Cohesion Index and the Stedman Attachment Scale.  This is perhaps related 

to the inclusion of other neighborhoods to the edges of this study area. Biddleville is not 

smaller or younger (the moderating variables examined in this study) than the other study 

neighborhoods, but it is relatively low in mean income, and has a large group of short term 

or transitional housing units.  The survey instrument (see Appendix D) also contained a 

question asking what the respondent liked least about their neighborhood, and the most 

repeated response was: crime—with specific mentions of drugs and prostitution.   



 

218 

A
ttra

c
tio

n
 to

 

n
e
ig

h
b

o
rh

o
o

d
  

# Survey Item Mean Values 

 N = 33  

1 
Overall, I am very attracted to living in this 
neighborhood 

 

5 Given the opportunity, I would not like to move out 
of this neighborhood 

 

13 I plan to remain a resident of this neighborhood 
for a number of years 

 

N
e
ig

h
b
o
rin

g
 ite

m
s
 

3 I visit with my neighbors in their homes  

7 If I needed advice about something I could go to 
someone in my neighborhood 

 

9 I believe my neighbors would help me in an 
emergency 

 

11 I borrow things and exchange favors with my 
neighbors 

 

15 I rarely have neighbors over to my house to visit 
I often have neighbors over to my house to visit 

 

17 I regularly stop and talk with people in my 
neighborhood 

 

P
s
y
c
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ic
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2 I feel like I belong to this neighborhood  

4 The friendships and associations I have with other 
people in my neighborhood mean a lot to me 

 

6 If the people in my neighborhood were planning 
something I’d think of it as something “we” were 
doing rather than “they” were doing 

 

8 I think I agree with most people in my 
neighborhood about what is important in life 

 

10 I feel loyal to the people in my neighborhood  

12 I would be willing to work together with others on 
something to improve my neighborhood 

 

14 I like to think of myself as similar to the people 
who live in this neighborhood 

 

16 A feeling of fellowship runs deep between me and 
other people in this neighborhood 

 

18 Living in this neighborhood gives me a sense of 
community 

 

 
19 TOTAL MEAN: Summary of all NCI Items, 1 - 18   

 Note that item numbering follows survey (see Appendix D) but items have been reordered in order to group 
according to construct.  All items were written as five point Likert Scale: (1) strongly agree, (2) agree, (3) neither 
agree/nor disagree, (4) disagree, (5) strongly disagree.  Red letters indicate the reversed question 

Figure 5.36: Survey Results for Biddleville – Neighborhood Cohesion Index 
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The next most frequent answers were “boarded-up buildings and overgrown lots,” and “cars 

and noise.”  Although crime data were not obtained for this study, the responses to the 

open-ended questions would certainly suggest that higher crime and the transitional nature 

of large sections of rental housing may partially explain lower total NCI and SAS scores, and 

the very low mean scores on questions that ask whether the neighborhood is a reflection of 

the respondent: Indeed, the SAS Scale in Figure 5.37 had the two lowest mean responses 

in items 19 and 21, which ask “how much it [the neighborhood] says about” the respondent.  

However, the relatively high score of 4.4 in item 12 of the NCI scale may indicate that 

although people are not as attached to the physical characteristics of the neighborhood, 

they do identify with their neighbors and what they see as common social goals. 

 

 
 Q# Survey Item 

N = 33 
Mean Values 

A
tta

c
h

m
e
n

t S
c
a

le
 

19 
Everything about my neighborhood is a 
reflection of me 

 

20 I feel relaxed when I’m in my neighborhood 
 

21 
My neighborhood says very little about me 
My neighborhood says a lot about me 

 

22 
I feel happiest when I am in my 
neighborhood 

 

23 
I feel that I can really be myself in my 
neighborhood 

 

24 My neighborhood is my favorite place to be 
 

25 
My neighborhood reflects the type of person I 
am 

 

26 
I really miss my neighborhood when I’m 
away for very long 

 

27 I feel comfortable living in my neighborhood 
 

 
Mean Total for neighborhood 

 

Figure 5.37: Survey Results for Biddleville – Stedman Attachment Scale (SAS) 
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In order to reduce the data and number of variables for the multivariate regression models 

presented in Chapter 6, correlation matrices were compiled for all pairs of predictor and 

outcome variables associated with the Biddleville survey responses, using SPSS Version 

20.0 software.  The correlation matrix in Table 5.25a shows the correlation coefficients for 

pairs of variables derived from the geographically associated physical morphological and 

syntactic predictor variables, as well as the mean values from the NCI and SAS attachment 

scales as outcome variables.  Several of the individual physical (space syntax and 

morphological) predictor variables had statistically significant correlations (at the 0.05 level) 

with the NCI place attachment scale, including block area, global integration, local 

integration, and connectivity.  This was quite different than what was seen in Oberlin Village 

and College Park.  There was also a statistically significant and moderately strong positive 

correlation between plot size and the mean SAS score (r =.346, P≤0.05), which was not 

seen in other matrices.  Interestingly, block size was negatively correlated with the NCI scale 

as we saw in Oberlin Village (although block size was non-significant in Oberlin Village and 

was significant in Biddleville at the 0.05 level).  As seen in both Oberlin and College Park, 

the strong and statistically significant positive pairwise correlations between the predictor 

variables of global integration, local integration, and connectivity also suggest further 

investigation and concern about multicollinearity in the regression models prepared for 

Biddleville in Chapter 6.  Table 5.25b also indicates a number of strong and significant 

pairwise correlations between the socio-demographic predictor variables, and the NCI and 

SAS outcome variables, including, the ‘number of neighbors that the respondent knew’ 

(r=.758, P≤0.01 for the NCI scale and r=.489, P≤0.01 for the SAS index).  There were also 

several variable pairs in Table 5.25b that were quite different than Oberlin Village, including 

the statistically significant and negative correlation between race and the mean NCI score.   
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Table 5.25a: Biddleville-Correlation Matrix of Physical Predictors, NCI and SAS Scales 

N = 33 
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Heated Area 1 
       

Plot Area 0.299 1 
      

Block Area -0.034 -0.071 1 
     

Global Integration 0.188 -0.114 -0.514** 1 
    

Local Integration 0.224 -0.081 -0.560** 0.791** 1 
   

Connectivity 0.322 0.007 -0.304 0.532** 0.811** 1 
  

NCI Scale  0.264 0.038 -0.397* 0.456** 0.664** 0.544** 1 
 

SAS Scale -0.051 0.346* -0.291 0.184 0.347* 0.354* 0.622** 1 

Note:  All cells represent r-values for each pairwise correlation between variables  ** Correlation is significant 
at the 0.01 level (2-tailed).  * Correlation is significant at the 0.05 level (2-tailed). 

 

 

Table 5.25b: Biddleville-Correlation Matrix of Social Predictors, NCI and SAS Scales 

N = 33 
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Neighbors 
known  

1 
           

Age 0.208 1 
          

Plan to 
Stay 

0.305 -0.213 1 
         

Education 0.266 -0.220 0.391* 1 
        

People in 
Home  

0.241 0.249 0.078 -0.265 1 
       

Rent Own -0.568** -0.048 -0.225 -0.199 -0.524** 1 
      

Income 0.405* -0.316 0.252 0.660** 0.287 -0.490 1 
     

Years 
There 

0.354* 0.602** -0.230 -0.384* 0.467** -0.381 -0.306 1 
    

Gender 0.107 -0.349 -0.067 0.196 0.127 -0.122 0.165 -0.149 1 
   

Race -0.410* 0.187 -0.231 -0.598** 0.051 0.097 -0.711 0.281 -0.217 1 
  

NCI Scale  0.758** 0.028 0.361* 0.426* 0.050 -0.548 0.333 0.213 0.262 -0.366* 1 
 

SAS 
Scale 

0.489** 0.251 0.306 -0.078 0.071 -0.277 -0.202 0.332 -0.093 -0.040 0.622** 1 

Note:  All cells represent r-values for each pairwise correlation between variables  ** Correlation is significant at 
the 0.01 level (2-tailed).  * Correlation is significant at the 0.05 level (2-tailed). 
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•  Biddleville - Neighborhood Boundaries 

Even though portions of Smallwood and Seversville were added to the Biddleville study area 

as noted earlier, the results of the self-draw map portion of the survey were surprisingly 

similar to the boundary (indicated with a red line) pre-established for this research.  The 

most notable differences between the pre-established study boundaries (see Figure 5.38) 

were the long extension to the north from one respondent, and small, contained areas near 

the names Seversville and Smallwood on the background map.  Oddly, since all of the 

survey respondents lived within the red boundary, the small, contained areas that the 

respondents claimed depicted their neighborhoods—did not even include their own house  

location.  It is not know whether their self-drawn maps were merely inaccurate, or whether 

they were reacting to the label that occurred on the GoogleTM background map indicating the 

name of their neighborhood.   

 

It is nonetheless interesting to see that the boundary generated for this study by combining 

parts of several neighborhoods included most of the boundary drawings from the survey 

respondents.  Another exception to the match with the study boundary was the inclusion by 

respondents of the Johnson C. Smith campus.  As with the case of College Park, the 

campus of the adjoining university was not included in this study in order to exclude land 

use and building control that was entirely under the auspices of a single agency, and thus 

not a choice of individual residents and respondents.  Interestingly, however, all of the 

respondents except two showed that even with differences from the study area boundary, a 

large part of their self-described neighborhood was within the study boundary.  It would 

appear that using a self-drawn map as a part of the survey instrument is a reasonable way 

to define common neighborhood geography and to identify one measure of place identity.  
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Figure 5.38: Biddleville – Composite Self-Draw Maps.  

Note: Redline Indicates Study Boundary 
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5.4.7. Summary of Biddleville Findings 

This section provides a brief discussion and summary of findings for Biddleville.  Section 

5.4.4 began the Biddleville case study by considering the first research question, “How do 

existing patterns of buildings, plots, and blocks of a neighborhood relate to change over 

time?”  Outcome measures of change were compared to morphological predictor variables 

of block, plot, and building size with simple descriptive statistics.  It was found that, 

percentages of buildings that were demolished in the quartile of largest blocks were 

between five and forty times more than the demolition percentages in the quartile of smallest 

blocks.  New buildings built in the quartile of largest blocks compared to the quartile of 

smallest blocks were also quite remarkable.  Demolished buildings saw a substantial 

difference in the 1953 and 2010 time periods between the quartile of largest plots and the 

smallest, with nearly ten times more demolitions in the quartile of largest plots than the 

smallest in 1953.  The highest percentage of demolitions occurred in the quartile of smallest 

building footprints rather than largest in Biddleville in the 1953 and 1980 time periods, again 

supporting the findings of Scheer and Ferdelman (2001, p. 25).  There were also several 

moderate-to-strong bivariate regression findings when considering new buildings compared 

to block size (e.g. 1953, 1980).  Section 5.4.5 considered Research Question 2: “How do 

existing patterns of streets, roads, and boulevards in a neighborhood relate to change over 

time?”  In all three time periods, Biddleville saw between 2 and 21 times more demolition 

along the 10% core of highest global integration streets than adjacent to the lowest 50% of 

global integration streets.  Several strong differences were also seen in demolitions between 

highest local integration streets and the lowest half of local integration streets.  There were 

several moderate to strong bivariate regression findings when relating demolished buildings 

to local integration in 2010 and global integration in 1953 and 2010.  However, connectivity 
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was only reliable as a predictor of building demolition, not new construction.  Finally, the 

question of how existing patterns of buildings, plots, blocks, and streets of a neighborhood 

related to residents’ perceptions of place attachment was considered.  Survey results and a 

composite of the self-draw maps were presented and discussed.  It was noted that although 

overall attachment scales were lower than in Oberlin Village, respondent views on reliance 

and camaraderie with their neighbors remained high.  Responses to survey questions 19 

and 25 made it clear that most survey participants did not see the image of the community 

matching their own self-image.  Table 5.25a also indicated an interesting, and perhaps 

important, statistically significant and robust negative correlation between block area and the 

global and local integration predictor variables.  Overall, the findings for Biddleville indicate 

the following: 

• The percentage of both demolitions and new construction in the quartile of largest blocks 

was greater than quartile of smallest blocks in all time periods. 

• The percentage of demolitions in the quartile of largest plots was greater than quartile of 

smallest blocks in 1953 and 2010. 

• The highest percentage of demolitions occurred in the quartile of smallest building 

footprints rather than largest supporting the findings of Scheer and Ferdelman (2001). 

• The percentage of both demolition and new construction along the 10% highest global 

integration roads was greater than the lower half of integration values in two time periods. 

• Regression analysis showed moderately strong and statistically significant relationships 

between demolition and the predictor variables of global local and global integration when 

considered independently. 

• Bivariate regression analysis showed statistically significant relationships between 

connectivity and demolition, but not between connectivity and new construction. 
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• Several physical predictor variables had statistically significant correlations with the NCI 

scale, including block area, global integration, local integration and connectivity.  Some 

concern exists about collinearity in regression models between the syntactic predictors. 

 

5.5. FINDINGS: CHERRY CASE STUDY NEIGHBORHOOD 

 
5.5.1. A Brief History of Cherry 

Well into the 1860s and 70s, the City of Charlotte, remained a relatively undifferentiated 

urban area apart from a few religious buildings and public spaces.  As urbanites had for 

hundreds of years, Charlotteans principally built structures that combined shop, workshop 

and private residence (Hanchett, 1998, p. 28) with business that generally numbered less 

than two-dozen employees.  Just as the walking cities of medieval Europe had intermingled 

business and living quarters for workers, Charlotte also saw its privileged class of 

merchants, cotton traders, and landed gentry living cheek by jowl with their apprentices and 

skilled laborers.  Although this kind of blended land uses repeated the historic patterns of 

Europe, Philadelphia, and New Orleans, Charlotte also experienced another form of 

coalescence that was much less obvious.  In the first few decades after the Civil War, the 

city still had no consistently black neighborhoods.  “African Americans continued to live all 

over the city, usually side-by-side with whites” (Hanchett, 1998, p. 41).  Within the original 

four wards, African-Americans were intermingled throughout the physical mosaic of the city.  

As with working-class whites, some blacks located farther from the urban center or on less 

expensive low-lying lands, but the general pattern within the boundaries of preindustrial 

Charlotte was integration rather than segregation.  The exceptions to this pattern of 

integration in the original urban core were five small African American “rim villages” just 

outside of the city limits (Hanchett, 1998, p.43-44).  Two of those rim villages were 
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Biddleville, situated to the northeast near Biddle Institute, and Myers Quarter, renamed 

Cherry in 1891, to the southeast of the city boundary (see map in Figure 4.2).  Cherry was 

located on relatively prime land to the southeast of the city boundary that probably began as 

an agricultural community of modest income African Americans (Ingalls & Heard, 2010).  In 

the early 1890s, wealthy white landowner Cornel W. R. Myers expanded the village into a 

modern neighborhood with a planned development, adjacent to what would become one of 

the premier white neighborhoods in Charlotte: Myers Park.  At the turn of the century, Cherry 

had developed into a self-sufficient community, including stores, schools, churches, 

boarding houses and homes ranging from the large and stylish, to shotguns and shanty 

shacks (Ingalls & Heard, 2010).  Due to the later proximity of Myers Park, one natural source 

of jobs in the African American neighborhood of Cherry was household domestic labor.  

However, the proximity to downtown via walking or streetcar line, and several colleges along 

its northern edge also provided access to jobs and education. 

 

Hanchett (1998, p. 44) suggests that Cherry–earlier known as Myers Quarter–probably 

dated from before the Civil War as a simple cluster of freedmen homes or slave quarters for 

nearby plantations.  But it essentially gained its true identity as a durable and distinct 

neighborhood in 1891, when Colonel Myers took an interest in the existing settlement and 

expanded it into a modern planned neighborhood (Ingalls & Heard, 2010, p. 180).  As noted 

early, Cherry provided a natural source for household service workers by the 1920s to 

nearby Myers Park, but the planned community was not established for that purpose: in 

point of fact, Cherry–also known as Cherryton or Cherry Town–was developed more than 10 

years prior to Myers Park (see Figure 5.39a for a typical remaining home from the 1920s).  

In a map of the community development designed for J. S. Myers (Ely, Drain & Rodgers, 
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2001, p. 57) in 1909, Cherry already had 151 residential properties platted by 1909, still two 

years before the advent of Myers Park.  The original development plan was a 10-block 

layout, centered on what is now the intersection of Baldwin Avenue and Ellison Street.  By 

1929, the first period of examination in this study, Cherry had approximately 660 residential 

structures with footprints of more than 250 SF, and another 140 smaller sheds, garages, 

and greenhouses.  The neighborhood also boasted 170 non-residential buildings comprising 

churches, laundries, filling stations, stores, and a large orphanage on property near the 

northwest corner of the community–which has recently become a high-end mixed-use 

development.  From the 22 acres of land in the original 1909 Myers development, to the 217 

acres of the boundary utilized as the boundary in this study (see Table 4.1), Cherry has 

remained a relatively compact and stable size and shape compared to the other three case 

neighborhoods in this research.  As with the other three neighborhoods in this study, Cherry 

began as a predominately African-American community developed to offer middle-class 

black families “an opportunity for home ownership away from the crowded areas of 

downtown” (Ely, Drain & Rodgers, 2001, p. 57).  Figure 5.39 depicts typical or historic 

examples of the remaining residential or non-residential building stock in the Cherry 

neighborhood from the 1929, 1953, 1980, and 2010 time periods examined in this research.  

Of particular note is the new mixed-use development recently completed on the eastern 

edge of the neighborhood and illustrated in Figure 5.39.f.  This mixed-use Metropolitan 

Development was completed within the last several years, and has had a marked effect on 

the Cherry Neighborhood.  The high-rent retail and condominium opportunities in the 

Metropolitan Development are within walking distance from within the entire neighborhood 

and is in competition with the surviving historic retail structures at center of Cherry, such as 

the strip retail pictured in Figure 5.39.D.   
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A. Historic 1929 House in Cherry B. 1932 Church, now for sale 

  

C. 1983 Apartment Complex D. Early 1930s commercial center of Cherry 

  

E. Residential Construction, 2011 F. Recent 2011 Mixed-Use Development 

Figure 5.39: Typical Construction from Each Cherry Study Time Period 

 

5.5.2. Demographic and Socio-Economic Characteristics 

Cherry’s location on the edge of the expanding metropolis of Charlotte has drawn 

considerable forces for change to the community, particularly along its northern boundary, 
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as this region of the city has become a location for major medical providers. The 

development of an elevated highway along its eastern edge has also provided challenges to 

its connections with downtown.  As noted in Section 5.5.1, recent mixed-use developments 

along this eastern boundary have seen a trend toward increases in land value with high-end 

retail, condominium construction, and improvements to a greenway with an integrated creek 

daylighting.  In 2010, Cherry was a compact neighborhood with approximately 857 

residents, or about one-tenth of one percent of the city population according to the City of 

Charlotte Quality of Life Project (2010).  Although recent demographics are being skewed by 

the eastern-edge Metropolitan Development, 2010 mean house values were $351,698 for 

the 546 housing units, and median household income was $33,827. The City of Charlotte 

Quality of Life Project (2010) rates the area with a high level in their “Pedestrian Friendliness 

Index,” indicating that 70 percent of the neighborhood has access to basic retail services, 

and 100 percent access to public transportation. The study also notes 51.8% of the 

neighborhood residents as homeowners, and a medium score in the “Unemployment Index.” 

5.5.3. Cherry - Formal and Spatial Characteristics 

Within the 217 acres that defined Cherry in this study, there were a total of 657 residential 

structures in 1929 (see Table 5.26) that had in excess of 250 SF in their footprint area.  By 

1953 that number had grown to 771 homes or structures larger than 250 SF, and another 

113 smaller sheds and garages.  Of those homes in 1953, 650 remained from 1929 and 121 

had been newly built in the intervening 24 years.  By 1980, the neighborhood had begun a 

significant shift away from single-family homes and duplexes toward denser apartment 

buildings along with the conversion of neighborhood land from residential to commercial–

particularly along the northern edge.  After more than a quarter of a century, only 405 

residential structures in excess of 250 SF remained in the community from the 1953 time 
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period, with 366 homes and smaller sheds and outbuildings having been demolished.  The 

trend continued into 2010 with 201 residential buildings remaining from 1980, with 89 new 

homes or other residential structures having been built during the intervening 30 years.  The 

period between 1980 and 2010 also saw the destruction of 222 homes and outbuildings.   

 

Table 5.26: Cherry: Summary of Building Characteristics 

Cherry:  1929 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum SF Total Bldg. 
Count 

Existing Buildings * 657 64 106 8483 721 

New Buildings N/A N/A N/A N/A N/A 

Demolished Buildings N/A N/A N/A N/A N/A 

Cherry:  1953 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum 
SF 

Total Bldg. 
Count 

Existing Buildings * 650 33 109 8483 683 

New Buildings * 121 44 108 13020 165 

Demolished Buildings * 44 18 106 4550 62 

Cherry:  1980 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum 
SF 

Total Bldg. 
Count 

Existing Buildings * 405 31 233 11844 436 

New Buildings * 26 53 114 250368 79 

Demolished Buildings * 366 48 108 8483 414 

Cherry:  2010 Count - 
Residential 

Count - Non 
Residential 

Minimum SF Maximum SF Total Bldg. 
Count 

Existing Buildings * 201 41 156 26199 242 

New Buildings * 89 45 76 137562 134 

Demolished Buildings * 222 41 114 250368 263 

Note: *Residential building counts are only buildings > 250 SF  New and Demo in 1929 are N/A since this is initial period 

 

The total for non-residential buildings in 1929 was 64, including small neighborhood stores, 

churches, laundries, and auto service stations.  In 1953, only 33 of those structures 

remained while 44 new commercial or institutional structures had been built during the 

period ending in 1953.  The number of non-residential structures being added or demolished 

between 1953 and 2010 remained relatively stable at between 40 and 50 buildings.  

However, the square footage of the non-residential buildings grew tremendously – going 

from a maximum of almost 8,500 SF in 1929 to over 250,000 SF in 1980.  Table 5.27 
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indicates that most of the building and parcel totals in the Cherry neighborhood are less than 

the other case study communities, which is one of the prime reasons it was selected: to 

examine the potential mediating variable of neighborhood size.  Cherry is smaller in total 

land area than the three other case study neighborhoods, as well as smaller in the total 

number of blocks.  As noted in Section 5.5.1, it is also the only study neighborhood that 

began as a planned settlement.  The block sizes are as widely varied as the other case 

communities in this study, and for similar reasons.  The western edge of Cherry along the 

Little Sugar Creek riparian corridor has included large swaths of land in every time period; 

sometimes as developed land and sometimes left fallow.  At present, the large Metropolitan 

Development in this area includes reclaimed empty land, and as noted has close-proximity 

to a new greenway and creek daylighting effort.  Mean block area in Cherry varied between 

4.53 acres in 1953 to 5.28 acres in 1980, but the largest block was nearly 30 acres between 

1953 and 2010, skewing the mean block area number away from the median value.  

Because this single large block is situated in a riparian area with associated environmental 

concerns, it has remained difficult to develop until recently.  In 1929, this portion of land 

began as part of the grounds of a large orphanage, and at various other time periods, this 

section of the neighborhood has also been housing or retail and commercial space.  The 

southern edge of the community has also contained large parcels of land in the creek area 

just north of Henley Place, and at the southwestern corner where this small creek and the 

Little Sugar Creek corridors intersect.  For all of these reasons, the parcel size distribution 

curve is skewed, with a small number of parcels many times larger than the mean.  Table 

5.28 indicates the general syntactic characteristics of Cherry over the 81-year history of this 

research.  As with the other case study neighborhoods, a much larger catchment area of 

axial line segments was created for Cherry.  The number of street segments that are 
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represented by the axial lines in the neighborhood remained relatively even, starting at 52 

lines in 1929, and ending with 58 street segments, in 2010.  

Table 5.27:  Cherry:  Summary Statistics – Block, plot, and Building Characteristics 
Cherry:  1929 mean SD min. max. # of units 

Block Size  Acres 4.57 4.88 0.58 25.59 35 

Plot Size  SF 27374.08 49200.26 2083.78 801946 640 

Building Footprint SF 1125.92 1154.54 60.27 8892.67 866 

Cherry:  1953 mean SD min. max. # of units 

Block Size  Acres 4.53 5.48 0.58 29.05 39 

Plot Size  SF 44,210.16 125,809.15 512.50 880,304.34 464 

Building Footprint SF 1019.50 971.71 56.37 13,020.30 1078 

Cherry:  1980 mean SD min. max. # of units 

Block Size  Acres 5.28 5.35 0.58 29.60 33 

Plot Size  SF 22519.89 43778.12 2083.78 507258.64 369 

Building Footprint SF 1621.16 8013.16 59.00 250368.12 1045 

Cherry:  2010 mean SD min. max. # of units 

Block Size  Acres 4.76 5.26 0.58 29.68 35 

Plot Size  SF 21456.60 36384.13 2083.78 351003.75 358 

Building Footprint SF 3297.81 13835.37 56.56 250368.12 675 

 

 

Table 5.28: Cherry - Summary Statistics – Integration and Connectivity Characteristics 

Cherry:  1929 mean SD min max # of lines Intelligibility 

Global Integration R=n 1.167 0.127 0.941 1.567 
52 of 
1022 

0.727 
p =.000 

Local Integration   R=3 1.997 0.500 14.171 3.484 

Connectivity 4.431 3.018 1 15 

Cherry:  1953 mean SD min max # of lines Intelligibility 

Global Integration R=n 1.130 0.117 0.684 0.911 
64 of  
990 

0.692   
p =.000 

Local Integration   R=3 2.057 0.486 1.171 3.425 

Connectivity 4.5 2.856 1 16 

Cherry:  1980 mean SD min max # of lines Intelligibility 

Global Integration R=n 1.132 0.129 0.888 1.511 
62 of 
1179 

0.729 
p=.000 

Local Integration   R=3 1.953 0.534 0.690 3.316 

Connectivity 4.210 2.464 1 13 

Cherry:  2010 mean SD min max # of lines Intelligibility 

Global Integration R=n 1.155 0.123 0.948 1.536 
58 of 
1172 

0.721 
p =.000 

Local Integration   R=3 1.954 0.459 0.979 3.256 

Connectivity 4.207 2.310 1 12 
Note *:  # lines refers to the number of axial lines in the neighborhood versus in the catchment area used for the study 
Intelligibility refers to correlation of integration and connectivity as Pearson product moment correlation (r) 
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It is worth noting that because Cherry was initially a planned community, the 1929 map 

(Figure 5.40), already shows it as the only case neighborhood in this study that began its 

first time period with all parcels designated or developed.  This also partially explains the 

similarity of total street segments in each time period, and the stable intelligibility index 

through time. (see Table 5.28).  Because the neighborhood was fully arrayed with parcel 

ownership or development in the earliest time period, little change could occur in the layout 

of streets and boulevards.  Thus, the number of street segments and their connectivity had 

few opportunities for change, and the attendant intelligibility index remained relatively stable 

over time.  This may also be the first hint of moderation due to neighborhood size. 

 

Figure 5.40:  Map of Cherry in 1929 – Global Integration, Building, and Plot Data 
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Figure 5.40 depicts Cherry in 1929 shown with global integration values, existing residential 

and non-residential buildings, and existing plots.  Notice the large under-defined parcels 

along the western edge of the neighborhood, including the old orphanage.  The eastern 

boundary of the neighborhood is defined by Queens Road.  The study area is also 

controlled by the higher valued properties to the south that remain part of Myers Park.  The 

northern edge of the neighborhood is bounded by high density and values of institutional 

and commercial properties that started and remain primarily college and medical land uses. 

5.5.4. Cherry - Morphological Characteristics and Change 

In order to answer the first research question, “How do existing patterns of buildings, plots, 

and blocks of a neighborhood relate to change over time?” the predictor variables of block 

size, plot size, and building footprint area must be examined, as well as the outcome 

variables of change in new and demolished building counts, and land use.  Table 5.29 

provides a summary and comparison between block size, plot size, and building footprint as 

predictor variables and percentages of buildings (new or demolished as a percent of total 

buildings) as the outcome variable of change.  The measures of these variables are listed in 

the table according to the three time periods in the study, 1953, 1980, and 2010.  As with 

the other case study neighborhoods, Table 5.29 compares building demolitions or new 

constructions in the largest quartile (25%) of blocks, plots and building sizes, versus the 

smallest quartile (25%) using descriptive statistics.  Table 5.29 also lists building change in 

the quartiles of largest and smallest plot sizes and building footprint areas.  The descriptive 

statistics listed in Table 5.29 will be examined in the following subsections by each predictor 

variable, looking at all three time periods.  Because the Cherry neighborhood was included 

in this study for its diminutive total acreage, part of this analysis will also be to examine the 

patterns of change and any potential moderation that might relate to total study area size. 
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Table 5.29:  Cherry – Descriptive Statistics for Morphological Characteristics 
Neighborhood Time Period Block Size: Acres Plot Size: SF Building Size: SF 

Cherry 1929-1953 Large 25% Small 25% Large 25% Small 25% Large 25% Small 25 % 

Existing Buildings-% N=683 48.6 9.8 48.5 14.6 32.4 8.3 

New Buildings - % N=165 51.5 16.4 69.1 6.1 N/A N/A 

Demo Buildings - % N=62 29.0 24.5 38.7 25.8 8.1 30.6 

Cherry 1953-1980 
Large 
25% 

Small 25% Large 
25% 

Small 25% Large 25% Small 25 % 

Existing Buildings-% N=436 43.1 14.4 37.6 14.9 28.9 9.6 

New Buildings - % N=79 34.2 10.1 73.4 2.5 N/A N/A 

Demo Buildings - % N=414 36.5 8.7 68.8 6.8 16.4 23.9 

Cherry 1980-2010 
Large 
25% 

Small 25% Large 
25% 

Small 25% Large 25% Small 25 % 

Existing Buildings-% N=242 49.2 23.1 27.3 23.1 25.6 10.3 

New Buildings - % N=134 50.0 6.7 58.2 7.5 N/A N/A 

Demo Buildings - % N=263 47.1 10.3 68.1 4.2 12.5 34.2 
Notes: Large 25% indicates Quartile of largest blocks, plots, or buildings.  Small 25% is Quartile of smallest blocks or plots 
Building size is building footprint only, not including SF area above ground floor 

 
 

 

Note:  Largest 25% refers to the category of the largest 25% of blocks in the study area  See Table 5.3 for summary data 

Figure 5.41: Charts Comparing Block Size to Existing, New, Demolished Buildings 
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•RQ1A - How do patterns of block size relate to change over time? 

The first sub-query in Research Question 1 is: “How do existing patterns of blocks of a 

neighborhood relate to change over time?”  Table 5.29 indicates that the percentage of 

demolished buildings occurring in the quartile of largest blocks is greater than in the quartile 

of smallest blocks in all of the Cherry study time periods: indeed over four times greater in 

two of the three time periods (see yellow highlighted cells).  However, the pattern of 

declining differences between quartile of largest versus smallest blocks over time is almost 

exactly reversed in Cherry from the other neighborhoods.  Looking at Figure 5.41, we see 

that the difference between demolitions in the quartile of largest blocks and the quartile of 

smallest actually increases over time between 1953 and 2010—and in a nearly linear 

fashion.  This increasing difference is quite the reverse of the temporal pattern seen in 

Oberlin Village, College Park, and Biddleville.  Why the difference in Cherry?  Part of the 

answer may lie in the fact that Cherry was defined and developed very early in its history.  

We also know that there are a few very large blocks and parcels, and that they were difficult 

and costly to develop, especially along the western edge of the neighborhood.  We also saw 

in Table 5.28 that Cherry has very high syntactic intelligibility.  Cherry is the smallest and 

most tightly bounded case neighborhood in this study, and it would therefore be particularly 

expensive and difficult to convert large areas of previously developed or subdivided 

property.  This difference will be further examined in the cross-case analysis in Chapter 6.  

In a similar finding to that seen in the three previous case neighborhoods, the percentage of 

new construction in the quartile of largest blocks is between three and seven times more 

than the new construction taking place in the quartile of smallest block in every time period.  

This pattern of change measured in new buildings compared to block size also increases 

over time—the reverse of the other neighborhoods (see also map patterns in Figure 5.42).   
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a. Cherry in 1953 b. Cherry in 1980 

 

 

 
 
 
 
Cherry maps of three time periods that illustrate the 
predictor variable of block size compared with the 
outcome variable of building demolition (change).  
Change is measured as both residential and non-
residential building demolition between the time 
period listed and the previous time period.  In other 
words, the 1953 map shows demolitions of 
buildings occurring between 1929 and 1953 in 
Cherry.   See Tables 5.29 and 5.30.   
 
Note that new and existing buildings are hidden to 
clarify demolished buildings. 

c. Cherry in 2010  

Figure 5.42: Cherry - Demolition and Block Size in Three Time Periods 
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The maps in Figure 5.42 show building demolition and block size in Cherry in each of the 

time periods.  It is interesting to note that most of the non-residential demolitions occurred 

along the western and northern edges of the neighborhood, and most of the residential 

demolitions were just south of the northern boundary, and toward the central and southeast 

portions of the study area.  Part of this is due to the very high and stable property values 

along Queens Road on the eastern and southern edges that prevent easy development.  

The whole northern half of the neighborhood is also in transition by 1980, as the medical 

and commercial functions along the northern boundary begin to encroach into the study 

area. 

 

As with the other three case neighborhoods, scatter plots and bivariate linear regression 

analyses were prepared for Cherry using most combinations of predictor and outcome 

variables following the collection and analysis procedures depicted in Table 4.1.  Table 5.30 

presents findings from bivariate regression analyses of change in buildings (new and 

demolished) compared to the predictor variables of block area and plot area.  Just as we 

saw in Table 5.29, when comparing building demolitions and block size, the 1980 time 

period in Cherry shows a moderately strong relationship of of R2 = 0.247 (P≤0.003), and an 

even stronger linear relationship (R2 = 0.334, P≤0.001, in Table 5.30) in the 2010 time 

period.  In other words, the relationship between the outcome variable of building demolition 

and the predictor variable of block size was increasing over time—the reverse of Oberlin 

Village and College Park.   
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Table 5.30: Cherry - Regression Analysis, Building Change by Morphological Measure 
Bivariate 
Relationship 

Time 
Period 

N= Morphological Properties 

Block Area - SF Plot Area - SF 

Buildings 
New Construction 
(Frequency Count) 

T
1
 – T

2 

1953 
N=165 

r
2
 = 0.584    Beta = 0.764 r

2
 = 0.006    Beta = 0.074 

p = 0.000 p = 0.343     SEE NOTE 2 

T
2
 – T

3 

1980 
N=79 

r
2
 = 0.253    Beta = 0.503 r

2
 = 0.252    Beta = 0.502 

p = 0.003 p = 0.000     SEE NOTE 2 

T
3
 – T

4 

2010 
N=134 

r
2
 = 0.356    Beta = 0.596 r

2
 = 0.295    Beta = 0.543 

p = 0.000 p = 0.000     SEE NOTE 2 

Buildings 
Demolished 
(Frequency Count) 

T
1
 – T

2 

1953 
N=62 

r
2
 = 0.047    Beta = 0.218 r

2
 = 0.121    Beta = 0.348 

p = 0.183 p = 0.510      SEE NOTE 2 

T
2
 – T

3 

1980 
N=414 

r
2
 = 0.247    Beta = 0.497 r

2
 = 0.007    Beta = 0.083 

p = 0.003 p = 0.091      SEE NOTE 2 

T
3
 – T

4 

2010 
N=263 

r
2
 = 0.334    Beta = 0.578 r

2
 = 0.101    Beta = 0.317 

p = 0.000 p = 0.000      SEE NOTE 2 

Note: Red value of P = non-significance.  Cells highlighted in yellow indicate strong relationship               SPSS version 20 
 

 

 

Examining the relationship between change as new construction, and block size, we see 

that there is a moderate to strong correlation in all three time periods, ranging from an R-

square of 0.253 (P≤0.003) to 0.584 (P≤0.001) (see yellow highlights in Table 5.30).  These 

relationships align well with the findings in Table 5.29.  In general, it would seem that if 

larger blocks are available, then change will occur predominately on those blocks.  If 

however, a neighborhood becomes full developed over time, or is a small and tightly 

bounded community, then demolition and new construction will begin to happen anywhere 

property is available, including of course smaller blocks. 

• RQ1B - How Does Plot Size Relate to Change Over Time? 

The Cherry study area also exhibits a strong pattern of change—in both new and 

demolished building percentages—in the quartile of largest plot/parcel sizes (see orange 

highlighted cells in Table 5.29) compared to the quartile of smallest: Indeed, the percentage 

of demolitions occurring in the quartile of largest plots is between 10 and 16 times more than 

the percentage of demolitions occurring in the quartile of smallest plots.  Percentages of 
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new construction are also far higher in the quartile of largest parcel/plots than in the quartile 

of smallest: between 7 and 29 times higher.  This pattern is not as clear in the bivariate 

analysis in Table 5.30 as it is in the descriptive analysis.  New construction compared to plot 

size does show a moderately strong and very significant (P ≤ 0.001) linear relationship in 

both 1980 and 2010 with an r-square of 0.252 and 0.295 respectively.  Demolitions 

compared to plot/parcel size in the regression analyses in Table 5.30 show only weak linear 

relationships, even though the descriptive statistics in Table 5.29 showed convincing 

differences between demolitions in quartiles of largest and smallest plot sizes.  One reason 

that bivariate analysis may not show as strong a relationship is that the relationship between 

the predictor variable of plot size and outcome variable of change in demolished buildings 

may be that it is not a linear relationship.  In other words, an incremental change in plot size 

may not see the same incremental change in numbers of buildings demolished—even if 

there is a clear difference of comparing quartiles of largest and smallest plots.   

 

Figure 5.43 also exhibits some of the same change of difference over time between 

demolitions in the quartile of largest plots and quartile of smallest – the difference is indeed 

growing over time, as opposed to what was seen in the other three case neighborhoods 

(see the orange highlights and line indicating change in Figure 5.43 and Table 5.29).   
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Note:  Largest 25% refers to the category of the largest 25% of blocks in the study area  See Table 5.3 for summary data 

Figure 5.43: Charts Comparing Block Size to Existing, New, and Demolished 
Buildings 

 

• RQ1C - How do patterns of building size relate to change over time? 

Just as we have seen in the three other neighborhoods, the percentages of building 

demolitions occurring in the quartiles of largest and smallest building footprints in all three 

time periods in Cherry is reversed from the pattern typically seen with block and plot sizes 

(see cells highlighted in green in Table 5.29).  More demolitions of buildings occurring in the 

quartile of smallest buildings rather than largest is in agreement with the findings of Scheer 

and Ferdelman (2001, p. 25) as well as Moudon (1986).  Buildings most likely to change 

were the smallest, at less than 700 SF.  Table 5.29 shows that in 1953, 30.6% of the 

48.5 

37.6 

27.3 

14.6 14.9 

23.1 

0

10

20

30

40

50

60

1953 1980 2010

E
x
is

it
n

g
 B

u
il
d

in
g

s
 :

  
%

 o
f 

T
o

ta
l 

Time Periods 

Building Change by 
Plot Size 

Largest 25%

Smallest 25%

69.1 

73.4 

58.2 

6.1 

2.5 

7.5 

0

10

20

30

40

50

60

70

80

1953 1980 2010

N
e
w

 B
u

il
d

in
g

s
 :

  
%

 o
f 

T
o

ta
l 

Time Periods 

38.7 

68.8 68.1 

25.8 

6.8 
4.2 

0

10

20

30

40

50

60

70

80

1953 1980 2010

D
e
m

o
li
s
h

e
d

 B
u

il
d

in
g

s
 :

  
%

 o
f 

T
o

ta
l 

Time Periods 

Largest 25%

Smallest 25%



 

243 

demolitions occurred in the quartile of smallest buildings, but the quartile of largest saw only 

8.1% of the demolitions. 

5.5.5. Cherry - Syntactic Characteristics and Change 

In order to answer the second research question: “How do existing patterns of streets, 

roads, and boulevards in a neighborhood relate to change over time?” an examination of the 

outcome variables of change, in terms of percentages of new and demolished buildings, as 

well as the predictor variables of global integration, local integration, and connectivity, were 

examined.  Table 5.31 lists the percentage of existing, new, and demolished buildings that 

occurred along the street segments with the highest 10% (core) of global integration, local 

integration, and connectivity values versus the change that happened near axial lines in the 

lowest half of integration and connectivity values. 

• RQ2A - How Does Global Integration Relate to Change Over Time? 

Although the years 1953 and 1980 showed significantly more demolitions occurring along 

streets with the highest 10% of global integration values, 2010 saw substantially less 

demolitions along these street segments (see yellow highlights in Figure 5.44).  In fact, in 

both 1953 and 1980, the percentage of demolitions occurring along street segments in the 

10% of highest global integration, were more than twice the percentage of demolitions along 

the lower 50% of global integration street segments (see also yellow line in Figure 5.44), but 

in 2010 about one-fourth of the demolitions occurred along the highest global integration 

streets:  Why the difference?  Why did 2010 see such a lower number of demolitions along 

the high global integration streets? 
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Table 5.31:  Cherry – Building Change by Integration and Connectivity 

Neighborhood Global Integration Local Integration Connectivity 

Cherry 1929-1953 10% Core Low 50% 10% Core Low 50% 10% High Low 50% 

Existing Buildings-% N=683 35.9 54.2 24.9 35.1 35.9 26.1 

New Buildings - % N=165 38.2 32.1 39.4 33.9 38.2 29.1 

Demo Buildings - % N=62 41.9 19.4 41.9 16.1 41.9 9.7 

Cherry 1953-1980 10% Core Low 50% 10% Core Low 50% 10% High Low 50% 

Existing Buildings-% N=436 19.0 42.2 3.9 38.8 25.7 28.7 

New Buildings - % N=79 43.0 27.8 13.9 34.2 26.6 25.3 

Demo Buildings - % N=414 56.8 22.5 19.3 18.6 31.2 15.5 

Cherry 1980-2010 10% Core Low 50% 10% Core Low 50% 10% High Low 50% 

Existing Buildings-% N=242 27.3 34.7 22.7 30.2 34.7 25.2 

New Buildings - % N=134 30.6 24.6 25.4 27.6 36.6 9.7 

Demo Buildings - % N=263 10.3 39.9 9.5 43.3 19.8 19.0 
Note: Bold numbers indicate strong differences between the core 10% and lowest 50% of street segments 

 
 

 

 

Note:  10% Core refers to the axial lines that make up the highest 10% of global integration values, and Low 50% refers to the 
half of axial lines with the lowest integration values. 

Figure 5.44: Existing, New, and Demolished Buildings by Global Integration  
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It is possible that as the neighborhood becomes fully developed, and land prices rise along 

the prime traffic streets (traffic predicted by higher global integration values), fewer parcels 

are available for development along the high global integration streets.  If this is true, the 

pattern should be seen in the other four study neighborhoods—as it is.  Does the extreme 

change over time in Cherry represent moderation due to overall neighborhood size?  As with 

the patterns in block size, this question will be reexamined in Chapter 6.  

Table 5.32: Bivariate Regression Analysis - Building Change by Syntactic Measure 

Bivariate 
Relationship 

Time 
Period 

Syntactical Properties 

Integration R=n Integration R=3 Connectivity 

Buildings 
New 
Construction 
(Frequency Count) 

T
1
 – T

2 

1953 

r
2
 = 0.169  Beta=0.411 r

2
 = 0.205  Beta=0.453 r

2
 = 0.218  Beta=0.466 

P = 0.002 P = 0.000 P = 0.000 

T
2
 – T

3 

1980 

r
2
 = 0.111  Beta=0.333 r

2
 = 0.090  Beta=0.299 r

2
 = 0.066  Beta=0.257 

P = 0.008 P = 0.018 P = 0.044 

T
3
 – T

4 

2010 

r
2
 = 0.135  Beta=0.368 r

2
 = 0.193  Beta=0.440 r

2
 = 0.137  Beta=0.370 

P = 0.005 P = 0.001 P = 0.004 

Buildings 
Demolished 
(Frequency Count) 

T
1
 – T

2 

1953 

r
2
 = 0.230  Beta=0.480 r

2
 = 0.293  Beta=0.541 r

2
 = 0.222  Beta=0.471 

P = 0.000 P = 0.000 P = 0.000 

T
2
 – T

3 

1980 

r
2
 = 0.189  Beta=0.434 r

2
 = 0.183  Beta=0.428 r

2
 = 0.148  Beta=0.385 

P = 0.000 P = 0.001 P = 0.002 

T
3
 – T

4
 

2010 

r
2
 = 0.002  Beta=0.046 r

2
 = 0.043  Beta=0.206 r

2
 = 0.033  Beta=0.181 

P = 0.730 P = 0.120 P = 0.174 

Note:  Red number denote non-significant values of P.  Blue values of P = significant only in 2-tail             SPSS version 20 

 

Table 5.32 indicates findings from bivariate regression analysis comparing change—in the 

form of new or demolished buildings—to the syntactic predictor variables of global 

integration, local integration, and connectivity.  There were moderately strong correlations 

between global integration and change—measured as new construction and building 

demolition—in the time period ending in 1953.  By 1980, the relationship between new and 

demolished buildings and global integration had decreased to a weak but still significant 

correlation (P ≤ 0.05).  Finally, in 2010, the association between local and global integration 



 

246 

and building demolition was no longer significant as a linear relationship.  This reduction of 

correlation between integration and building change over time is very similar to the pattern 

that was seen in Table 5.31 using descriptive statistics—the relationship between integration 

and building change in Cherry is significant in the first time period, but becomes less 

significant over time.  The pattern of change measured in building demolition compared to 

global integration over time is also interesting when viewed in map form.  The three maps in 

Figures 5.45 give a visual demonstration of the global integration values of street segments 

in the Cherry neighborhood, and their relationship to building demolitions taking place over 

time.  The maps also indicate a clustering of building demolitions in the 1980 and 2010 time 

periods in the comparatively larger blocks on the west and southwest edges of the Cherry 

neighborhood. Note the very large number of demolitions taking place in the 1980 map.  

Although much of the change is taking place along the perimeter roads and other high 

integration street segments, almost no part of the neighborhood is exempt from the change 

taking place in this time period.  In fact, demolitions occur throughout all parts of the 

neighborhood in 1980.  In 2010, the pattern of demolitions compared to global integration 

appears to be clustered more in the central area of the neighborhood.  Indeed, many of the 

demolished buildings are along the lowest 25% global integration streets, perhaps adding to 

the argument that in a small well bounded community, the influence of high traffic streets is 

less important as every potential parcel has already been developed.  Figure 5.46 depicts 

the global integration values of street segments and change as new construction in the three 

time periods of the Cherry case study.  As with Figure 5.45, the connection between global 

integration and new construction is not as clear as the pattern seen in Oberlin Village.  

However both the descriptive statistics in Table 5.31 and the findings of bivariate regression 

analysis in Table 5.32 do indicate moderately strong relationships in 1953 and 1980.   
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a. Cherry in 1953 b. Cherry in 1980 

 

 

 
 
 
Cherry maps of three time periods that illustrate 
the predictor variable of Global Integration 
compared with the outcome variable of building 
demolition (change). Change is measured as both 
residential and non-residential building demolition 
between the time period listed and the previous 
time period.  In other words, the 1953 map shows 
demolition of buildings occurring between 1929 
and 1953 in the Cherry neighborhood. 
See also Tables 5.31 and 5.32 for data. 
Note that new and existing buildings are hidden for 
clarity of demolished buildings 

c. Cherry in 2010  

Figure 5.45: Cherry - Demolition and Global Integration in Three Time Periods 
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a. Cherry in 1953 b. Cherry in 1980 

 

 

 
 

 
 

 
 
Cherry maps of three time periods that illustrate 
the two predictor variables of global integration 
and block size compared with the outcome 
variable of new building construction (change) in 
three time periods. Change is measured as both 
residential and non-residential building 
demolition between the time period listed and 
the previous time period.  In other words, the 
1953 map shows demolitions of buildings 
occurring between 1929 and 1953 in the Cherry 
Neighborhood.  Note that existing and 
demolished buildings are hidden for clarity 

c. Cherry in 2010  

Figure 5.46: Cherry - New Construction and Global Integration in Three Time Periods 

 

S. Torrence St. 
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a. Cherry in 1953 b. Cherry in 1980 

 

 

 
 
 
 
 
 

 
Cherry maps of three time periods that illustrate 
the predictor variable of Global Integration 
compared with the outcome variable of Land Use 
Change in individual plots (parcels). Change is 
measured as either residential to non-residential 
between the time period listed and the previous 
time period, or the reverse—as non-residential to 
residential.  In other words, the 1953 map shows 
land use change occurring between 1929 and 
1953 in Cherry. 
 

c. Cherry in 2010  

Figure 5.47: Cherry – Land Use and Global Integration in Three Time Periods 
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The visual pattern in 1980 in Figure 5.46 illustrates another interesting pattern: Most of the 

commercial (non residential) construction occurring in 1980 is along the perimeter high 

integration roads in the neighborhood.  Even though one of the highest global integration 

street segments in the neighborhoods is S. Torrence Street (see yellow arrow in Figure 

5.46.C), very few of the new buildings occurred along this segment in 1980.  Most of the 

new construction occurred along the 10% highest global integration streets segments along 

the northern and western edges of the neighborhood.  Examining the three land use change 

maps of Cherry in Figure 5.47, this same pattern exists.  Indeed, most of the change from 

residential to commercial (in red) took place along the high integration east/west roads along 

the north side of the neighborhood perimeter in 2010.  

• RQ2B - How Does Local Integration Relate to Change Over Time? 

A similar reversal occurs with local integration during the three time periods in Cherry (see 

Table 5.31).  More than twice as many demolitions occurred along the core 10% of local 

integration streets in 1953 compared to the lowest half of local integration streets.  By 1980, 

only slightly more demolitions occurred along the 10% of local integration than along the 

lower 50% of local integration streets.  By 1980, the relationship between new and 

demolished buildings and local integration had decreased to a weak but still significant 

relationship (P ≤ 0.05).  Finally, in 2010, the association between local and global integration 

and building demolition was no longer significant as a linear relationship.  This weakening of 

relationships between local integration and building change over time is very similar to the 

pattern that was seen in Table 5.31 using descriptive statistics—the relationship between 

local integration and building change in Cherry is significant in the first time period, but 

becomes less significant over time.  Figure 5.48 shows displays findings of bivariate 

regression analysis over time looking at local integration, (connectivity and global integration 
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are also included in the chart).  The chart of demolished building by local integration (as well 

as global integration and connectivity) is an exceedingly clear pattern of decreasing strength 

of relationships over time.  All three space syntax measures started as moderate to strong  

relationships in 1953 and then diminished in a fairly linear trend to near 0.0 in 2010 (R-

square varies from 0.222, P≤0.001 to 0.293, P≤0.001).  It is possible that this trend of 

decreasing relationship between demolition and the space syntax measures is also an 

indication of moderation due to neighborhood age.   

 

  

Note: The charts indicate bivariate linear regression at each study time period.  See Table 5.32 

Figure 5.48: Charts Showing Trends in Regression Between Building Change and 
Syntax 
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In other words, as the most desirable properties along high-predicted traffic (global 

integration) fill-in over time, the influence of integration diminishes over time.   

•RQ2C - How Do Patterns of Connectivity Relate to Change Over Time? 

The relationship between connectivity and change measured as a percentage of demolished 

buildings is quite pronounced in the Cherry time periods ending in 1953 and 1980.  In fact, 

between two and four times higher proportion of demolitions occurred along the 10% of 

highest axial line connectivity (see the connectivity value of street segments in Table 5.30).  

Almost four times more new buildings also occurred along the 10% highest connectivity 

street segments compared to the entire lower half of connectivity streets.  However, looking 

at connectivity and building change in the other time periods in Cherry, the relationship is 

not as convincing.  Interestingly, the findings from bivariate regression analysis are 

significant in every time period and outcome of new or demolished buildings except for 

demolished buildings and connectivity in 2010 (see Table 5.32).  Because connectivity is a 

local measure of syntactic accessibility, as is local integration, it is not surprising that they so 

closely trend down in Figure 5.48.  It appears that connectivity is a fairly reliable and robust 

predictor of change in both new construction and demolition. 

5.5.6. Cherry - Place Attachment and Place Identity 

In order to answer the fourth research question: “How do existing patterns of buildings, 

plots, blocks, and streets of a neighborhood relate to residents’ perceptions of place 

attachment and place identity?” the predictor variables of block size, plot size, building 

footprint, and space syntax measures of global integration, local integration, and 

connectivity must be examined, as well as the outcome variables of place attachment and 

place identity.  As described in Section 4.3.3, place attachment measures were 



 

253 

administered as the major component of a mail-out/mail-back survey instrument  that was 

mailed to a stratified and randomized selection of Cherry residents in the Spring of 2012. 

 

Figure 5.49 lists the mean results of the Neighborhood Cohesion Index (NCI) for the 35 

returned surveys (response rate of 19.4%).  As seen in the other neighborhood survey 

findings in this study, Cherry saw fairly high mean scores, ranging form 3.9 to 4.5 within the 

attraction to neighborhood section of the NCI scale.  The neighboring construct portion of 

the NCI scale was at the lower end of the mean responses, particularly questions like: I 

borrow things and exchange favors with my neighbors, and I have friends over to visit, mean 

of 2.8 and 2.7 respectively.  As noted in the summaries of Oberlin Village and College Park, 

it is quite likely that the neighboring questions in the survey are not successfully tapping into 

the neighbor-to-neighbor sense of cohesion that the original Bruckner/NCI scale was 

focused on.  In other words, the desire to borrow things from a neighbor or spend time in 

each other’s homes may no longer be an efficacious measure of community ‘togetherness.’  

Chapter 6 will again review the neighboring section of the NCI scale as a composite finding 

from all four study neighborhoods.  The most direct question in the sense of community 

construct of the NCI index (question 2) yielded a fairly high average value of 4.1 for Cherry, 

and the highest score in this section showing a willingness to work together on community 

projects, mean 4.2 for question 12.  The SAS attachment scale (questions 19 – 27) had a 

mean score of 3.68, which was similar to the NCI overall mean score (NCI mean is 3.6 – see 

Figure 5.49).  Questions about feeling relaxed or comfortable scored well in the second 

attachment scale, but the idea that “everything about my neighborhood is a reflection of me” 

scored the lowest with a mean of 2.7.  Note also that questions 5 and 15 were reverse 

coded with the translated version of the question in red in Figure 5.49.  
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d
  

# Survey Item Mean Values 

 N = 35  

1 
Overall, I am very attracted to living in this 
neighborhood 

 

5 Given the opportunity, I would not like to move out 
of this neighborhood 

 

13 I plan to remain a resident of this neighborhood for 
a number of years 

 

N
e
ig

h
b
o
rin

g
 ite

m
s
 

3 I visit with my neighbors in their homes  

7 If I needed advice about something I could go to 
someone in my neighborhood 

 

9 I believe my neighbors would help me in an 
emergency 

 

11 I borrow things and exchange favors with my 
neighbors 

 

15 I rarely have neighbors over to my house to visit 
I often have neighbors over to my house to visit 

 

17 I regularly stop and talk with people in my 
neighborhood 

 

P
s
y
c
h
o
lo

g
ic

a
l s

e
n
s
e
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o

m
m
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n
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 ite
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s
 

2 I feel like I belong to this neighborhood  

4 The friendships and associations I have with other 
people in my neighborhood mean a lot to me 

 

6 If the people in my neighborhood were planning 
something I’d think of it as something “we” were 
doing rather than “they” were doing 

 

8 I think I agree with most people in my 
neighborhood about what is important in life 

 

10 I feel loyal to the people in my neighborhood  

12 I would be willing to work together with others on 
something to improve my neighborhood 

 

14 I like to think of myself as similar to the people who 
live in this neighborhood 

 

16 A feeling of fellowship runs deep between me and 
other people in this neighborhood 

 

18 Living in this neighborhood gives me a sense of 
community 

 

 
19 TOTAL MEAN: Summary of all NCI Items, 1 - 18   

 Note that item numbering follows survey (see Appendix D) but items have been reordered in order to group according 
to construct.  All items were written as five point Likert Scale: (1) strongly agree, (2) agree, (3) neither agree/nor 
disagree, (4) disagree, (5) strongly disagree.  Red letters indicate the reversed question 

Figure 5.49: Survey Results for Cherry - NCI Scale 
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 Q# Survey Item 
N = 35 

Mean Values 

A
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19 
Everything about my neighborhood is a 
reflection of me 

 

20 I feel relaxed when I’m in my neighborhood 
 

21 
My neighborhood says very little about me 
My neighborhood says a lot about me 

 

22 
I feel happiest when I am in my 
neighborhood 

 

23 
I feel that I can really be myself in my 
neighborhood 

 

24 My neighborhood is my favorite place to be 
 

25 
My neighborhood reflects the type of person I 
am 

 

26 
I really miss my neighborhood when I’m 
away for very long 

 

27 I feel comfortable living in my neighborhood 
 

 
Mean Total for neighborhood 

 

Figure 5.50: Stedman Attachment Scale (SAS) –Survey Findings for Oberlin Village 

 

Two correlation matrices (Tables 5.33a and 5.33b) were compiled for the Cherry survey 

response data in order to reduce the number and complexity of variables in preparation for 

multivariate regression modeling.  The correlation matrix in 5.33a identified the predictor 

variable heated area as the only statistically significant correlation with the NCI scale 

outcome variable.  None of the other physical predictor variables were correlated with the 

NCI or SAS scales.  As with the other case study areas, Cherry showed strong and 

statistically significant positive pairwise correlations between the predictor variables of global 

integration, local integration, and connectivity—suggesting further investigation and caution 

about collinearity during multivariate regression modeling.   
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Table 5.33a: Cherry – Correlation Matrix of Physical Predictors, NCI and SAS Scales 

N = 35 
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Heated Area 1 
       

Parcel Area -0.154 1 
      

Block Area 
0.625*

* 
0.020 1 

     
Global 
Integration 

-
0.367* 

0.178 -0.558** 1 
    

Local 
Integration 

-
0.385* 

0.221 -0.617** 0.929** 1 
   

Connectivity -0.266 0.226 -0.407* 0.874** 0.907** 1 
  

NCI Scale 0.391* -0.192 0.144 0.044 0.100 0.169 1 
 

SAS Scale 0.135 -0.193 0.155 -0.101 -0.116 -0.012 0.697** 1 

Note:  All cells represent r-values for each pairwise correlation between variables  ** Correlation is significant at the 0.01 
level (2-tailed).  * Correlation is significant at the 0.05 level (2-tailed). 

 

 

Table 5.33b: Cherry – Correlation Matrix of Social Predictors, NCI and SAS Scales 
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Neighbors 
known  

1 
           

Age 0.585** 1 
          

Plan to 
Stay 

0.344* 0.348* 1 
         

Education 0.146 -0.200 -0.153 1 
        

People in 
Home  

0.192 0.029 0.166 0.227 1 
       

Rent Own -0.553** -0.581** -0.453* 0.211 -0.183 1 
      

Income 0.176 -0.104 -0.062 0.501** 0.305 -0.083 1 
     

Years 
There 

0.409* 0.602** 0.509** -0.372* 0.110 -0.520** -0.347* 1 
    

Gender 0.100 -0.197 -0.362* 0.120 0.324 0.103 0.268 -0.311 1 
   

Race 0.143 0.145 -0.057 -0.005 0.141 0.073 -0.142 0.300 -0.020 1 
  

NCI Scale 0.597** 0.563** 0.561** -0.022 0.129 -0.383* -0.007 0.553** -0.256 0.000 1 
 

SAS Scale 0.332 0.396* 0.465** -0.070 -0.146 -0.311 -0.005 0.429* -0.615** -0.010 0.697** 1 

Note:  All cells represent r-values for each pairwise correlation between variables  ** Correlation is significant at the 0.01 level 
(2-tailed).  * Correlation is significant at the 0.05 level (2-tailed). 
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The correlation matrix in Table 5.33b shows four statistically significant positive correlations 

between socio-demographic predictor variables of neighbors known, age, plans to stay, and 

years in the neighborhood—and the NCI index.  A respondent’s situation of renting or 

owning also had a statistically significant correlation with the NCI scale, just as seen in 

several of the other case study areas.  It is also worth noting that Table 5.33a indicates an 

interesting, and perhaps important, statistically significant and robust negative correlation 

between block area and global integration (r = -0.558, P≤0.01) as well as local integration 

and connectivity.  This relationship between morphological and syntactic predictor variables 

will be examined again in the multivariate regression models in Chapter 6. 

•  Cherry: Neighborhood Boundaries 

As with the other case neighborhoods, survey respondents in Cherry were asked to draw a 

map indicating the boundaries of their neighborhood and the combined result is shown in 

Figure 5.51.  The basic outline used in this study was fairly apparent in a number of the 

responses, in both smaller and larger variation.  The compact and circumscribed community 

of Cherry is fairly intelligible from the edges of South Kings Drive and Queens Road, hence 

it was not surprising to see significant repetition of these boundaries in several of the self-

draw maps.  There were, however a variety of unexpected drawings that had no immediate 

explanation.  In about one-quarter of the maps, residents indicated that although they lived 

along the southwest side of the neighborhood on Queens Road, they perceived that they 

were part of the Myers Park community to the south.  In fact their drawings were obviously 

contorted into a small extension or “tongue” that connected in only one location along the 

southwest boundary of Cherry, in order to accommodate their actual location.  Why the 

effort to consider themselves a part of a different district from Cherry?   
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Figure 5.51: Combined Respondents’ Self-Draw Map of Cherry 

Note: Redline indicates study boundary 
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Certainly Myers Park is a more desirable and affluent neighborhood, with property values 

putting it into a premiere status within the Charlotte metropolis.  But this explanation did not 

answer all of the questions.  If property value and status envy alone were the reason for the 

odd drawings, it would not resolve several other maps from respondents living near the 

center of Cherry who illustrated a ‘divot’ carved from their own neighborhood maps in the 

area of the envious residents: In other words, other Cherry homeowners also considered 

that the residents on their southwest side did not belong to their community.  As shall be 

shown in reviewing the syntactic connections along the south boundary, part of the 

explanation most likely involves the weak physical and perceptual linkages between the 

core of Cherry and the Queens Road boundary in that area.  The curvature of Queens 

Road, the large edge of mature trees, the density and size of apartment and condo 

buildings, and the small and crooked streets entering Cherry at that point all contribute to an 

obscure approach to the neighborhood as cars move along Queens Road.  This question 

will also be revisited as the space syntax findings for Cherry are evaluated.  

5.5.7. Summary of Cherry Findings 

This section provides a brief discussion and summary of findings for Cherry.  Just as we 

have seen in the three other case neighborhoods, the percentage of demolished buildings 

occurring in the quartile of largest blocks was greater than in the quartile of smallest blocks 

in all of the Cherry study time periods—over four times greater in two of the three periods: 

However, the pattern of declining differences between quartile of largest versus smallest 

blocks over time was almost exactly reversed in Cherry.  The difference between 

demolitions in the quartile of largest blocks and the quartile of smallest actually increases 

between 1953 and 2010.  Part of the reason for this may lie in the fact that Cherry was a 

planned community, or that Cherry is the smallest and most tightly bounded case 
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neighborhood in this study, therefore making the conversion of large areas of previously 

developed or subdivided property particularly expensive and difficult.  Similarly, the 

percentage of new construction in the quartile of largest blocks is between three and seven 

times more than the new construction taking place in the quartile of smallest block in every 

time period.  Cherry also saw the strength of relationship between the outcome variable of 

building demolition and the predictor variable of block size increasing over time—the reverse 

of Oberlin Village and College Park.  The percentage of demolitions and new construction 

that occurred in the quartile of largest plots were also considerably greater than the 

percentage of demolitions and new constructions that occurred in the quartile of smallest 

plots—indeed up to 29 times higher.   

 

Examining space syntax predictors, we saw that the percentage of demolitions occurring 

along street segments in the core 10% of global integration, were more than twice the 

percentage of demolitions along the entire lower 50% of global integration street in two time 

periods, and the percentage of new construction near the 10% core global integration 

streets were more than those near the lower half of global integration values in all time 

periods.  In 1953, the percentage of demolitions occurring along the core 10% of global 

integration, local integration, and connectivity were all significantly more than the percentage 

of demolitions along the lower half of global and local integration and connectivity street 

segments.  In bivariate regression analysis, 1953 also saw a significant and moderately 

strong relationship between demolition and each of the predictor variables of local and 

global integration as well as connectivity.  Overall the findings indicate that: 
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• The proportion of both demolitions and new construction in the quartile of largest blocks 

was greater than quartile of smallest blocks in all time periods, but the difference in large 

and small blocks increased over time in Cherry as opposed to the other neighborhoods. 

• Regression analysis in Table 5.30 showed that the relationship between building 

demolition and block size was statistically significant and moderately strong in the last two 

time periods, with a trend of increasing strength over time. 

• The percentage of both demolition and new construction along the 10% highest global 

integration roads was greater than the lower half of integration values in two time periods. 

•  Regression analysis in Table 5.32 showed that in 1953 and 1980 there was a 

moderately strong and significant relationship between demolition and the predictor 

variables of local and global integration as well as connectivity—considered separately. 

 

5.6. Discussion and Conclusion of In-Case Findings  
 

This section provides a brief summary of the findings derived from each of the four individual 

case study neighborhoods reviewed in this chapter.  Table 5.34 indicates the summary 

findings for each neighborhood, looking independently at each relationship between change 

and all three morphological predictor (independent) variables.  Block size and plot size were 

both very consistent predictors of change in either new construction or demolished buildings 

using descriptive statistics.  Using linear regression analysis to look at all bivariate 

relationships between the outcome of building change and the morphological predictors of 

block size and plot size showed significant positive findings in almost all of the relationships, 

however many of the R2 values in the regression analysis were weak to moderate—with 

moderate-to-strong values highlighted in each case study summary.  The two exceptions 

were demolitions by plot area in Oberlin Village, and demolitions by plot area in Biddleville.  
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However, it would seem that given the results from all four case neighborhoods, block size 

and plot size are both robust and consistent predictors of change—as measured in building 

demolition and new construction.  These findings support earlier studies that focused on 

block area as a predictor of change (Siksna, 1997; Scheer & Ferdelman, 2001).  Plot size 

was a consistent and robust predictor of building demolition and new construction, which 

also supported findings from earlier studies (Moudon, 1986; Scheer & Ferdelman, 2001).  

Building footprint area was also examined in each neighborhood, and it was also found to be 

a fairly consistent predictor of change in demolished buildings—at least using descriptive 

statistics.  However, footprint area was a negative predictor variable of demolition as a 

change—meaning that small buildings were related to more demolition.  These findings also 

supported previous studies that looked at building size as an independent variable (Moudon, 

1986; Scheer & Ferdelman, 2001), and found that the smallest category of buildings, 

particularly below 700 SF, had the highest association with demolition. 

 

Table 5.35 indicates the summary findings for all four neighborhoods, looking at each paired 

relationship between change and the three syntactic predictor variables.  Global integration, 

local integration, and connectivity were all separately very consistent predictors of change in 

demolished buildings using descriptive statistics.  New building construction was also fairly 

well predicted by global integration, local integration, and connectivity using descriptive 

statistics, except certain relationships in Oberlin Village and Biddleville that were discussed 

in the neighborhood summaries.  Bivariate regression analysis also revealed significant and 

weak to moderately strong bivariate relationships between change as new or demolished 

buildings and local integration.   
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Table 5.34: Four Case Study Neighborhoods—In-Case Findings of Morphological Measures 
Technique Neighborhood in Raleigh, NC Neighborhood in Charlotte, NC 

 Predictor 
Oberlin Village College Park Biddleville Cherry 
New Demo New Demo New Demo New Demo 

D
e

s
c
ri
p

ti
v
e

 

S
ta

ti
s
ti
c
s
 

Block - 
Acre ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Plot - 
SF ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Building - 
SF 

N/A ✓ N/A ✓ N/A ✓ N/A ✓ 

B
iv

a
ri
a

te
 

R
e

g
re

s
s
io

n
 Block - 

Acre ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Plot - 
SF ✓ X ✓ ✓ ✓ X ✓ ✓ 

C
h
i-

S
q

u
a

re
 

In
d

e
p
e

n
d

e
n

c
e

 

T
e

s
t 

Block - 
Acre ✓ X X X X X X ✓ 

Plot - 
SF ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Building - 
SF ✓ ✓ X ✓ ✓ ✓ ✓ ✓ 

Note: ✓ Symbol indicates that the independent variable is a strong and consistent positive predictor of change 
in new or demolished buildings in at least 2 of 3 times.   ✓ Symbol indicates that the independent variable is a 
reliable and consistent but negative predictor of change—as new or demolished buildings. N/A means does 
not apply.   X  means inconsistent or non-significant relationship of outcome by predictor. 

 

Global integration and connectivity both appeared to be significant and positive predictors of 

change in both new and demolished buildings with a few exceptions in Biddleville and 

Oberlin Village (see Table 5.35).  It is reasonable to conjecture that the urban Theorem of 

Movement in the field of space syntax may explain some part of why the three syntactic 

independent variables of global integration, local integration, and connectivity appeared to 

be consistent, robust, and reliable predictors of change (as demolition, new construction, 

and land use) in this study.  The Theorem of Movement suggests if a city is considered as a 

complex that carries movement from every space to every other space inside the system, 

than certain linear spaces that are most directly connected to every other space will have a 

tendency to attract higher densities of through movement and thus attract uses that desire 

high traffic densities (Peponis & Wineman, 2002, p.271).   
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Table 5.35: Four Case Study Neighborhoods—In-Case Findings of Syntactic Measures 

Technique Neighborhood in Raleigh, NC Neighborhood in Charlotte, NC 

 Predictor 
Oberlin Village College Park Biddleville Cherry 
New Demo New Demo New Demo New Demo 

D
e
s
c
ri
p
ti
v
e
 

S
ta

ti
s
ti
c
s
 

Global 
Integration X ✓ ✓ ✓ X ✓ ✓ ✓ 

Local 
Integration 

X ✓ ✓ ✓ X ✓ X ✓ 

Connectivity ✓ ✓ ✓ ✓ X ✓ ✓ ✓ 

B
iv

a
ri

a
te

 

Global 
Integration ✓ ✓ ✓ ✓ X ✓ ✓ ✓ 

Local 
Integration ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Connectivity ✓ X ✓ ✓ X ✓ ✓ ✓ 

C
h
i-
S

q
u
a
re

 
In

d
e

p
e

n
d

e
n

c
e

 

T
e

s
t 

Global 
Integration ✓ ✓ ✓ ✓ ✓ ✓ X X 

Local 
Integration X X X ✓ ✓ ✓ ✓ ✓ 

Connectivity ✓  X X ✓ ✓ ✓ ✓ X 

Note: ✓ Symbol indicates that the independent variable is a strong and consistent positive predictor of change 

in new or demolished buildings in at least 2 of 3 times.   ✓ Symbol indicates that the independent variable is a 

reliable and consistent but negative predictor of change—as new or demolished buildings. N/A means does 

not apply. X means inconsistent or non-significant relationship of outcome by predictor 

 

 

 

If this were occurring over the 81 to 96 year time periods in the four case study areas, than 

property values along high global integration street segments would increase to suit the 

highest and best use.  It could be suggested that land uses with an affinity for high through-

movement would demand higher rent or economic value—such as retail or commercial—

and may partially explain the clustering of land use change from residential to commercial 

that was seen along high global integration streets in Oberlin Village in Figure 5.9.  But more 

importantly, it could be argued that highest and best use—even when remaining within the 

same land use, such as residential, would demand higher densities, such as multi-story 

condominiums or apartment buildings to serve higher rents and land values.  It thus follows 
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that street segments with higher integration values would see more change along them as 

cycles of increasing highest and best use, are followed by cycles of demolition and new 

construction as higher density and value properties are developed. 
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CHAPTER 6:  

FINDINGS: CROSS-CASE COMPARISONS 

 

Four neighborhoods, distributed as pairs between the two cities of Raleigh and Charlotte 

NC, were studied and discussed as individual cases in Chapter Five.  The outcome variable 

of change was examined as it related to three morphological and three syntactic predictor 

variables across three time periods in each of the four case study neighborhoods.  Change 

was measured as building demolitions or new constructions and also in several cases as 

land use modification using map pattern visualization.  At the end of each neighborhood 

section in Chapter 5, the strongest and most significant relationships between variables 

were identified.  Findings when looking at individual cases frequently indicated stronger 

relationships in: building demolition as an outcome variable, and block size and global 

integration as predictor variables. 

 

This chapter examines the same variables and relationships that were considered during the 

in-case examinations in Chapter 5.  However these variables and relationships are now 

directly compared across all four of the neighborhood case study areas for theory building 

through pattern matching and to triangulate the findings (Creswell, 2009, pp. 221-223).  A 

portion of this chapter also considers the potential moderating variables of neighborhood 

size and age that are asked in Research Question 3: “How do neighborhood size and age 

moderate the relationship between change and existing patterns of buildings, plots, blocks, 

and streets?” 
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6.1. Introduction and Strategy for Cross-Case Analysis 
 
 
This chapter is thus organized by research question and variable, rather than by 

neighborhood.  Section 6.2 uses a cross-case approach to discusses findings for all 

neighborhoods at once as they relate to Research Question 1: How do existing patterns of 

buildings, plots, and blocks of a neighborhood relate to change over time?  Toward this end, 

the outcome variable of change—primarily in demolished or new buildings, but also by 

change in land use—will be considered in its relationship to the morphological predictor 

variables of block area, plot size, and building footprint.  These findings will also be 

concerned with how, or if, neighborhood age and size might moderate the relationships 

between the predictor and outcome variables.  Section 6.3 employs a cross-case approach 

to discuss findings for the four study neighborhoods relating to Research Question 2: How 

do existing patterns of streets, roads, and boulevards in a neighborhood relate to change 

over time?  Here the dependent variable of change measured in buildings and land use is 

considered as it relates to syntactic predictor variables of global integration, local integration, 

and connectivity.  Again, findings related to change and syntactic predictor variables will be 

examined across all four neighborhoods at once, and will also be concerned with their 

potential relationship to the moderating variables of size and age.  Section 6.4 presents 

findings in a cross case approach for the four case neighborhoods as they relate to 

Research Question 4: How do existing patterns of buildings, plots, blocks, and streets of a 

neighborhood relate to residents’ perceptions of place attachment and place identity?  

Summary findings from the four neighborhood survey returns will be examined and 

compared to identify relationships in socio-demographic, and by using multivariate 
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regression models to compare physical measures as predictors to specific socio-

demographic responses as outcome variables. 

 

6.2. Comparing Relationships Between Form and Change 
 
 
The first research question asked how existing patterns of buildings, plots, and blocks of a 

neighborhood related to change over time.  The outcome variables of change in new and 

demolished building counts were examined along with the predictor variables of block size, 

plot size and building footprint area.  Similar to the approach in Chapter 5, the subsequent 

sections begin by using descriptive statistics to compare change—as demolished or new 

buildings—to blocks, plots, and building areas occurring in the quartile of largest blocks, 

plots, or building footprint versus in the quartile of smallest.  Then change was compared to 

the morphological predictor variables using bivariate regression and chi-square analysis.  

With cross-case analysis, the bivariate regression analyses for change (new and 

demolished buildings) and related morphological predictor variables used a merged single 

approximately 90-year data set and a map series.  For example, all four time periods of 

building demolition in Oberlin Village were shown merged in the same 96-year map and 

data set with block size, plot size and building footprint, and then compared to the merged 

81-96 year data sets from the other three case neighborhoods. 

6.2.1. How Do Existing Patterns of Blocks Relate to Change Over Time? 

This subsection asks how block sizes in the case study neighborhoods related to change 

over time.  Table 6.1 displays combined findings for all four neighborhoods, in all study time 

periods, using descriptive statistics.  The outcome variable in the table is change—

measured in building construction or demolition—and the predictors are the three 
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morphological variables of block size, plot size, and building footprint.  The table displays 

the proportion of all new buildings being constructed in the quartile of largest blocks and 

plots versus the quartile of smallest blocks and plots.  The percentages of all demolished 

buildings occurring in the quartile of largest blocks, plots, and building footprints versus the 

quartile of smallest are also shown.  Examining block size as the predictor variable in Table 

6.1 and change (as demolition) as the outcome variable, it seems that there were at least 

twice as many demolitions taking place in the quartile of largest blocks than in the quartile of 

smallest blocks in every neighborhood and throughout the study time span—except in one 

instance.  Indeed, in Biddleville in 1953, there were nearly 40 times as many demolitions in 

the quartile of largest blocks versus the proportion of demolitions in the quartile of smallest 

blocks.  This exceedingly clear difference between demolitions on large blocks versus small 

provides convincing evidence for a strong relationship between change and block size, 

especially considering that this pattern is seen throughout all four case neighborhoods and 

in 11 of 12 study time periods (see also Figure 6.1).  The one exception is also quite 

interesting.  Demolitions in Cherry in 1953 were not substantially different between the 

quartile of largest blocks versus the quartile of smallest.  The yellow highlights in Table 6.1 

and Figure 6.1 also indicate that the difference between demolitions in the quartile of largest 

blocks and the quartile of smallest actually increases over time between 1953 and 2010, 

and this increasing difference is quite the reverse of the temporal pattern seen in Oberlin 

Village, College Park, and Biddleville.  The most likely explanation for this trend in Cherry 

between building demolitions and block size is related to the impact of neighborhood age as 

a moderating variable, and is further considered in Section 6.6.1. 
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Table 6.1: Morphological Findings – All Neighborhoods, All Time Periods 

Neighborhood Time Period Block Size: Acres Plot Size: SF Building Size: SF 

Oberlin Village  Large 25% Small 25% Large 25% Small 25% Large 25% Small 25 % 

1
9
5
3

 

New Buildings - % 34.1 13.7 28.3 18.5 N/A N/A 

Demo Buildings - % 66.3 3.2 27.5 20.8 2.8 45.8 

1
9
8
0

 

New Buildings - % 46.6 27.4 35.1 13.9 N/A N/A 

Demo Buildings - % 46.3 7.8 66.3 11.6 8.2 21.1 

2
0
1
0

 

New Buildings - % 50.9 2.9 35.0 19.6 N/A N/A 

Demo Buildings - % 31.5 12.8 33.6 20.8 10.7 47.0 

Neighborhood Time Period Block Size: Acres Plot Size: SF Building Size: SF 

College Park  Large 25% Small 25% Large 25% Small 25% Large 25% Small 25 % 

1
9
5
3

 

New Buildings - % 35.4 15.3 38.5 19.0 N/A N/A 

Demo Buildings - % 59.4 13.8 63.6 5.9 17.8 26.7 

1
9
8
0

 

New Buildings - % 26.6 9.2 40.4 15.5 N/A N/A 

Demo Buildings - % 39.0 18.2 59.7 8.3 10.2 28.4 

2
0
1
0

 

New Buildings - % 45.1 12.5 40.2 11.8 N/A N/A 

Demo Buildings - % 30.1 16.4 31.2 19.5 13.2 26.4 

Neighborhood Time Period Block Size: Acres Plot Size: SF Building Size: SF 

Biddleville  Large 25% Small 25% Large 25% Small 25% Large 25% Small 25 % 

1
9
5
3

 

New Buildings - % 53.4 5.6 36.8 16.0 N/A N/A 

Demo Buildings - % 67.8 1.7 81.4 8.5 11.9 55.9 

1
9
8
0

 

New Buildings - % 33.3 5.6 45.9 10.7 N/A N/A 

Demo Buildings - % 26.4 4.6 42.5 40.3 18.8 21.0 

2
0
1
0

 

New Buildings - % 47.1 5.2 36.6 18.6 N/A N/A 

Demo Buildings - % 46.5 9.9 53.1 16.5 19.1 16.8 

Neighborhood Time Period Block Size: Acres Plot Size: SF Building Size: SF 

Cherry  Large 25% Small 25% Large 25% Small 25% Large 25% Small 25 % 

1
9
5
3

 

New Buildings - % 51.5 16.4 69.1 6.1 N/A N/A 

Demo Buildings - % 29.0 24.5 38.7 25.8 8.1 30.6 

1
9
8
0

 

New Buildings - % 34.2 10.1 73.4 2.5 N/A N/A 

Demo Buildings - % 36.5 8.7 68.8 6.8 16.4 23.9 

2
0
1
0

 

New Buildings - % 50.0 6.7 58.2 7.5 N/A N/A 

Demo Buildings - % 47.1 10.3 68.1 4.2 12.5 34.2 

Notes: Large 25% indicates Quartile of largest blocks, plots, or buildings.  Small 25% is Quartile of smallest blocks or plots 
Building size is building footprint only, not including SF area above ground floor.  Bold-Faced numbers represent at least 
twice as much percentage in quartile of largest than quartile of smallest.  Some cells are colored for references in text. 
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Table 6.1 also demonstrates a very clear pattern between change as new construction and 

block size as the independent— predictor—variable.  The proportion of buildings being built 

in the quartile of largest blocks is considerably more then the percentage of new 

construction in the quartile of smallest blocks in 11 of 12 time periods across the four 

neighborhoods.  In fact, there is more than twice as high a percentage of new construction 

in the quartile of largest blocks in all time periods and neighborhoods, and up to 17 times 

higher in Oberlin Village in 2010 (see orange highlighted cells in Table 6.1).  This finding—

that block size is a consistent predictor of change in both new construction and demolition—

supports earlier studies described in Chapter 2 (Siksna, 1997; Scheer & Ferdelman, 2001). 
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Figure 6.1:  Chart of Building Change (Demolition) by Block Size in All Time Periods 

 

 

Figure 6.2 displays a map for each case study neighborhood showing cumulative change, in 

the form of building demolitions for each case study neighborhood over the entire study 

period.  In other words, each map shows every demolition that took place in that study area 

from the earliest date in the study—either 1914 or 1929—until the final 2010 study period. 
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b. College Park - All Time Periods 
 
  

a. Oberlin Village - All Time Periods 

  

c. Biddleville - All Time Periods  d. Cherry All Time Periods 

Figure 6.2: All Neighborhoods - Demolition in All Time Periods With 2010 Block Size 

Note that existing and newly constructed buildings are 
hidden from view to clarify demolition patterns.  Only 
2010 block configuration is shown for reference. 
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Note that Oberlin Village, in Figure 6.2.a shows a clear clustering pattern in the larger 

blocks, particularly along Oberlin Road.  Biddleville (Figure 6.2.c) shows a clustering of 

demolitions in larger blocks near the center of the neighborhood, but this pattern is partially 

obscured by the massive demolitions that took place along the highway interchange at the 

southern edge in 1980.  Cherry reveals a pattern of cumulative demolitions in the large 

blocks along the east and southern edges. 

 

Table 6.2 reports the findings of bivariate regression analysis between the two measures of 

change—new construction or demolished buildings—and the predictor variables of block 

area and plot area.  The data were produced by merging all three time periods together into 

a single table, and then running regression analysis for each pair of outcome and predictor 

variables, such as demolished buildings, for the entire 90-year study period by block size. 

 

Table 6.2: Bivariate Regression Analysis - Building Change by Morphological Measures 
Bivariate 
Relationship 

Neighborhood Morphological Properties  

Block Area 
a
 – Acre N Plot Area

b
 - SF 

Buildings - 
New 
Construction 
 

Oberlin Village 
T1 – T4 

r2 = 0.121   Beta=0.348 N=991 r2 = 0.009  Beta=0.095 

P ≤ 0.001 p = 0.003 

College Park 
T1 – T4 

r2 = 0.118   Beta=0.344 N=1204 r2 = 0.089  Beta=0.298 

P ≤ 0.001 P ≤ 0.001 

Biddleville 
T1 – T4 

r2 = 0.426   Beta=0.653 N=1159 r2 = 0.055  Beta=0.234 

P ≤ 0.001   see note c P ≤ 0.001 

Cherry 
T1 – T4 

r2 = 0.379   Beta=0.616 N=378 r2 = 0.050  Beta=0.223 

P ≤ 0.001   see note c P ≤ 0.001 

Buildings - 
Demolished 
 

Oberlin Village 
T1 – T4 

r2 = 0.103 Beta=0.330         N=500 r2 = 0.010  Beta=0.098 

P ≤ 0.001 P = 0.028 

College Park 
T1 – T4 

r2 = 0.103 Beta=0.321    N=617 r2 = 0.062  Beta=0.250 

P ≤ 0.001 P ≤ 0.001 

Biddleville 
T1 – T4 

r2 = 0.071 Beta=0.267    N=771 r2 = 0.000  Beta=0.013 

P ≤ 0.001 P = 0.712  see note d 

Cherry 
T1 – T4 

r2 = 0.163 Beta=0.404    N=739 r2 = 0.027  Beta=0.164 

P ≤ 0.001 P ≤ 0.001  
Notes: a. by frequency counts of buildings.  b. Plot Area findings are Building Area SF by Plot Area SF c: Cells highlighted yellow 
indicate strong relationship  d. Red value of P are non-significant. Regression analysis accomplished using SPSS version 20.0 
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All of the time periods in all of the neighborhoods produced statistically significant results, 

with P≤0.05, and the null hypothesis (that the relationship could have been random) was 

rejected.  Although many of the outcome/predictor pairs had only a weak relationship, 

several had a moderate to strong linear relationship between new construction and block 

size as indicated by the R-square value of 0.379 and 0.426 in Cherry and Biddleville (see 

yellow highlights in Table 6.2).  These moderately strong and significant relationships also 

provide agreement with earlier studies showing a relationship between block size and 

change.  Large blocks are more likely to see change, for at least the early stages of growth 

in a neighborhood.  Development is less expensive and easier within larger existing block 

acreage—that is to say, when not interrupted by streets.  Unbounded acreage allows 

unconstrained development, especially if only small, or no buildings exist on a large block.  

Demolition and new construction can then proceed with minimal cost, as the pressure for 

growth and development so warrants (Siksna, 1997).  

6.2.2. How Do Existing Patterns of Plot Size Relate to Change Over Time? 

This subsection considers how patterns of plot sizes in the case study neighborhoods relate 

to change over time.  The proportion of building demolitions that occurred in the quartile of 

largest plot (or parcel) sizes was substantially greater than the proportion of demolitions that 

occurred in the quartile of smallest plots, in every time period throughout the history of all 

four study neighborhoods (see bold type in Table 6.1).  Indeed, demolition percentages in 

the quartile of largest plots ranged as high as 16 times the percentage of demolitions in the 

quartile of smallest plots (see orange highlight in Table 6.1).  This finding supports a number 

of previous studies (Moudon, 1986 pp. 141-142; Siksna, 1997, p. 30; Scheer & Ferdelman, 

2001, p. 20).  In fact, Moudon (1986, p. 141) found that small lots (also known as plots or 

parcels) produce more predictable and consistent building forms, and further, that lot size 
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also affects rebuilding and thus the rate of change in neighborhoods.  More time, difficulty, 

and costs are involved in assembling smaller lots for larger or different land uses, and “as a 

result, the smaller the typical lot in any given area, the greater the difficulty of changing the 

environment” (Moudon, 1986, p. 141).  Table 6.2 displays the results of bivariate regression 

analysis looking at the relationship between plot size and building demolitions.  The findings 

were significant in every neighborhood (P ≤ 0.05) except Biddleville, however; almost every 

linear relationship was relatively weak, with R-square at 0.062 or below, perhaps indicating 

that the relationship is not linear.  Appendix E also lists Chi-square analysis findings as a 

measure of association of demolition (change) and plot size for all time periods in all 

neighborhoods.  The two categories of plot size were the largest 25% of plots, and the 

smallest 75% of plots, and in at least two time periods for every neighborhood the findings 

were statistically significant: In other words, the null hypothesis was rejected in those 

comparisons because there was sufficient evidence to suggest that the differences between 

demolitions or existing buildings in the largest quartile of plots and the smallest 75% did not 

occur by chance. 

 

Table 6.1 also indicates that plot size was a clear predictor of change in the form of new 

building construction.  The proportion of buildings being built in the quartile of largest plots 

was far greater than the proportion built in the quartile of smallest plots in all four 

neighborhoods throughout the time period of the study—sometimes up to 29 times greater 

(see blue highlighted cell in Table 6.1).  The bivariate regression analyses in Table 6.2 also 

indicate that the relationship between change—as new construction—and plot size was 

statistically significant in every neighborhood (lowest P ≤ 0.003), yet the linear relationship is 

also weak in all four neighborhoods, with R2 at 0.089 or less.  As noted in 6.2.2, it is quite 
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likely that although the relationship is significant, it is not linear.  In general, the R2 numbers 

for this cumulative assessment of merged data are less than the R2 values when examining 

each time period individually.  Therefore, even if a linear relationship were strong in one time 

period between two variables, when viewed over the entire 90-year study period, the 

relationship may not be linear—even if statistically significant.  It is also possible that other 

factors may have interacted when examining the entire 90-year time span, even though they 

did not appear to interact when focusing on each 30-year time period separately.  Chi-

square analyses were completed for new versus existing and largest quartile of plots versus 

smallest 75%.  Appendix E indicates P≤0.05 in at least two time periods, in all four 

neighborhoods, when measuring the association between new or existing buildings and the 

largest quartile of plots versus the smallest 75% of plots.  It appears that change—as new or 

demolished buildings—was robustly and consistently predicted by plot size throughout all 

three time periods in all four neighborhoods: using any of the three techniques employed in 

this study. As pressures mount for growth or change in a neighborhood, the easiest target 

for purchase, clearing/demolishing, and new construction needed for development are 

usually the largest plots of land in the area.  Scheer and Ferdelman (2001, p. 20) identified 

lot configuration and size within the block as one of four important factors to correlate with 

the survival of historic buildings in the neighborhood. 

6.2.3. How Do Existing Patterns of Building Size Relate to Change Over Time? 

The final category of predictor variable illustrated in Table 6.1 addresses the question: How 

does building size in a neighborhood relate to change over time?  First it should be 

remembered that the measure of change in new building construction could not be related to 

building footprint, since the building in question did not yet exist.  As we saw in Chapter 5 

when looking at individual neighborhoods, building size appeared to be a robust predictor of 
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building change—as demolition—but the relationship was reversed from the other predictor 

variables of block and plot.  That is to say that the proportion of building demolitions that 

took place in the quartile of largest building footprints was considerably less than the 

proportion of buildings taking place in the quartile of smallest building footprints: in all 

neighborhoods and throughout the study time period, except Biddleville in 2010.  This trend 

was also quite consistent with studies that have looked at building size and rate of 

demolition (Moudon, 1986; Scheer & Ferdelman, 2001).  Scheer and Ferdelman, (2001, p. 

20) even noted that building size was one of four important factors that they found to 

correlate with the survival of historic buildings in their case study neighborhood.  The 

smallest buildings are the most likely to be demolished, as they present the least 

investment.  Chi-square tests were used to determine if a relationship existed between the 

variables of building change and plot size.  The Chi-square test of independence provides a 

test of the null hypothesis that there is no relationship between building demolition or new 

construction and plot size.  If the test produces results that seem unlikely if the null 

hypothesis is true—results that occur less than 5% of the time—then the null hypothesis is 

rejected.  It was found there was a significant relationship between new building and plot 

size in at least 2 of every three time periods in all four neighborhoods (see Appendix E), and 

between demolition and plot size in at least 2 of three time periods in all four neighborhoods.  

For example, see Table E.3.1 in the 1980 period, Chi-square (1, N=409) = 43.27, P≤0.001. 

 

6.3. Comparison of Relationships Between Spatial Configuration and Change 
 
 
In order to answer Research Question 2: “How do existing patterns of streets, roads, and 

boulevards in a neighborhood relate to change over time?” an examination of the syntactic 
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predictor variables of global integration, local integration, and connectivity, as well as the 

outcome variables of change, measured as new or demolished buildings, were examined 

and compared.  Findings are presented first by descriptive statistic then bivariate regression 

analysis, and finally map patterns and trend lines. 

6.3.1. How Do Patterns of Global Integration Relate to Change Over Time? 

Table 6.3 lists the proportion of building demolitions that occurred along axial lines—street 

segments—with the 10% core of highest global integration values compared to the 

proportion of demolished buildings along axial lines with the lowest 50% of global integration 

values.  It appears that global integration is a remarkably robust and consistent predictor of 

building demolition. 

 

The proportion of demolished buildings along the highest 10% of global integration value 

street segments was consistently more than demolitions along the lowest 50% integration 

streets in every case study neighborhood and in every time period except one—Cherry, 

2010.  Indeed, the proportion of demolitions adjacent to the 10% core of highest global 

integration streets was up to 31 times more than the proportion of demolitions along the 

50% most segregated streets (axial lines with lowest global integration values–see yellow 

highlights in Table 6.3 and Figure 6.3).  In one example, in 1953 in College Park, 59.4% of 

all the demolitions that took place in the neighborhood occurred along only 6 of the highest 

global integration street segments, but only 1.9% of the demolitions occurred along all of the 

28 street segments with the lowest global integration values (the most segregated streets). 

The one exception is Cherry in 2010, and this reintroduces the question of whether the trend 

in Cherry of decreasing differences in demolition along high global integration streets versus 

low global integration is related to neighborhood size (see Section 6.6.1 for discussion).  
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Table 6.3: Building Change by Syntactic Measures-All Neighborhoods, All Time Periods 

Neighborhood Time Period Global Integration Local Integration Connectivity 

Oberlin Village  10% High 50% Low 10% High 50% Low 10% High 50% Low 
1
9
5
3

 

New Buildings - % 27.0 21.1 36.3 16.1 30.5 17.0 

Demo Buildings - % 57.9 6.3 63.2 8.4 58.9 15.8 

1
9
8
0

 

New Buildings - % 17.5 31.2 24.4 27.4 27.4 25.6 

Demo Buildings - % 36.9 8.6 33.7 10.6 28.2 19.6 

2
0
1
0

 

New Buildings - % 11.6 41.0 16.2 34.1 18.5 37.0 

Demo Buildings - % 20.1 12.8 20.1 15.4 21.5 24.2 

Neighborhood Time Period Global Integration Local Integration Connectivity 

College Park  10% High 50% Low 10% High 50% Low 10% High 50% Low 

1
9
5
3

 

New Buildings - % 22.2 37.0 26.9 34.8 24.7 14.5 

Demo Buildings - % 59.4 1.9 69.3 1.9 57.4 8.9 

1
9
8
0

 

New Buildings - % 17.6 32.0 22.4 32.3 23.0 26.6 

Demo Buildings - % 26.0 16.4 34.9 15.1 24.4 14.8 

2
0
1
0

 

New Buildings - % 23.6 19.4 36.1 24.3 35.4 20.8 

Demo Buildings - % 28.0 25.9 32.2 28.0 33.3 11.1 

Neighborhood Time Period Global Integration Local Integration Connectivity 

Biddleville  10% High 50% Low 10% High 50% Low 10% High 50% Low 

1
9
5
3

 

New Buildings - % 6.1 57.0 26.2 29.8 25.8 16.7 

Demo Buildings - % 44.1 11.9 28.8 16.9 32.2 5.1 

1
9
8
0

 

New Buildings - % 13.0 54.1 16.7 38.9 19.6 21.5 

Demo Buildings - % 62.3 2.9 36.7 7.6 40.8 22.0 

2
0
1
0

 

New Buildings - % 26.2 29.7 26.7 32.6 24.4 30.2 

Demo Buildings - % 27.7 13.5 36.3 17.5 40.3 24.4 

Neighborhood Time Period Global Integration Local Integration Connectivity 

Cherry  10% High 50% Low 10% High 50% Low 10% High 50% Low 

1
9
5
3

 

New Buildings - % 38.2 32.1 39.4 33.9 38.2 29.1 

Demo Buildings - % 41.9 19.4 41.9 16.1 41.9 9.7 

1
9
8
0

 

New Buildings - % 43.0 27.8 13.9 34.2 26.6 25.3 

Demo Buildings - % 56.8 22.5 19.3 18.6 31.2 15.5 

2
0
1
0

 

New Buildings - % 30.6 24.6 25.4 27.6 36.6 9.7 

Demo Buildings - % 10.3 39.9 9.5 43.3 19.8 19.0 

Notes: Bold numbers indicate large differences between the highest 10% and lowest 50% of street segments – axial lines 
Local integration is R = 3, Global integration is R = N. 
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Figure 6.3:  Chart of Building Change (Demolition) by Global Integration – All Time  

 

 

Findings from bivariate regression analysis in Table 6.4 also indicate that there is a 

statistically significant linear relationship (P≤0.05) between building demolition and the 

predictor variable of global integration in every one of the four study neighborhoods—even 

when the entire 81 to 96 year time span is considered as one merged data set.  However, 

none of the case neighborhoods indicated a strong linear relationship as the strongest 

relationship was only R2 = .167 (Beta value = .409, P≤0.001).  It is quite likely that the 

relationship between the outcome variable of building demolition, and the predictor variable 
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of global integration is non-linear.  Further evidence for this hypothesis is provided in Figure 

6.3 and a closer examination of Table 6.3.  For example (see yellow highlights in Figure 

6.3), if we examine Cherry in 1953, we see that 41.9% of demolitions occurred along the 

highest global integration streets, then in 1980 demolitions along the highest global 

integration streets increased to 56.8%.  However, between 1980 and 2010, demolitions 

actually decreased to 10.3%.  Clearly the relationship between demolitions and global 

integration did not remain the same over the entire 1953-to-2010 time span, and the trend 

did not follow a straight line.  It is possible that over time, available spaces along the highest 

global integration streets begin to fill and developers look farther away from higher 

movement density street segments.  Then as new pressures mounts for development on the 

main thoroughfares, property values rise again, and high global integration street segments 

again draw more demolition and new construction in a cyclical trend. 

 

Figure 6.4 provides a summary map of each of the four case neighborhoods, with all 

demolitions for the entire time span of each study area shown.  The global integration values 

for the last—2010—time period are also shown for comparison.  The clustering pattern in 

Oberlin Village is quite interesting, showing a clear relationship between the high global 

integration streets of Hillsborough and Oberlin Road and the summed locations of 

demolished buildings over the 96-year history of the neighborhood.  As suggested in 

Section, 5.6, the Theorem of Movement in space syntax may supply some understanding of 

why there appears to be a consistent relationship between global integration and demolition. 

If the street system in Raleigh is a multiplex system that serves to carry movement from 

every space to every other space inside the city-side street system, than certain linear 

spaces that are most directly connected to every other space have a tendency to attract 
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higher movement densities (Peponis & Wineman, 2002, p.271).  If this were occurring over 

the 96-year study period in Oberlin Village, than property values along high global 

integration street segments would increase to suit the highest and best use.  Studies have 

also shown that highest and best use—even when remaining within the same land use, 

such as residential, would demand higher densities of use and higher land values (Desyllas, 

1997; Enström & Netzell, 2008; Kim & Sohn, 2002).  It thus follows that street segments with 

higher integration values would see more change along them as cycles of increasing highest 

and best use, are followed by cycles of demolition and new construction as higher density 

and value properties are developed. 

 

Table 6.4: Bivariate Regression Analysis - Building Change by Syntactic Measure 
Bivariate 
Relationship 

Neighborhood      N= Syntactical Properties 

Integration R=n Integration R=3 Connectivity 
Buildings: 
New 
Construction 

(Frequency 
Count) 

Oberlin Village 

1914 - 2010 
N=991 

r
2
 = 0.050 

Beta = 0.224 
r
2
 = 0.139 

Beta = 0.373 
r
2
 = 0.029 

Beta = 0.170 

P = 0.000 P = 0.000 P = 0.002 

College Park 

1914 - 2010 
N=1204 

r
2
 = 0.264  

Beta= 0.514 
r
2
 = 0.118  

Beta= 0.343 
r
2
 = 0.112  

Beta= 0.335 

P = 0.000 P = 0.000 P = 0.000 

Biddleville 

1929 - 2010 
N=1159 

r
2
 = 0.003 

Beta = 0.051 
r
2
 = 0.078 

Beta = 0.278 
r
2
 = 0.021 

Beta = 0.146 

p = 0.398 p = 0.000 p = 0.016 

Cherry 

1929 - 2010 
N=378 

r
2
 = 0.119 

Beta = 0.345 
r
2
 = 0.150 

Beta = 0.387 
r
2
 = 0.142 

Beta = 0.377 

p = 0.000 p = 0.000 p = 0.000 

Buildings: 
Demolished 

(Frequency 
Count) 

Oberlin Village 

1914 - 2010 
N=500 

r
2
 = 0.167 

Beta = 0.409 
r
2
 = 0.105 

Beta = 0.325 
r
2
 = 0.026 

Beta = 0.161 

P = 0.000 P = 0.000 P = 0.004 

College Park 

1914 - 2010 
N=617 

r
2
 = 0.039  

Beta= 0.197 
r
2
 = 0.173  

Beta= 0.415 
r
2
 = 0.151  

Beta= 0.388 

P = 0.011 P = 0.000 P = 0.000 

Biddleville 

1929 - 2010 
N=771 

r
2
 = 0.154 

Beta = 0.392 
r
2
 = 0.116 

Beta = 0.340 
r
2
 = 0.068 

Beta = 0.260 

p = 0.000 p = 0.000 p = 0.000 

Cherry 

1929 - 2010 
N=739 

r
2
 = 0.086 

Beta = 0.294 
r
2
 = 0.097 

Beta = 0.311 
r
2
 = 0.071 

Beta = 0.267 

p = 0.000 p = 0.000 p = 0.000 
Note: Yellow cells are moderate to strong relationships. Red number denote non-significant values of P.   SPSS version 20 
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It is important to note that because the maps in Figure 6.4 are depicting global integration 

(Radius = N), the highest 10% integration streets are most directly connected to every other 

street segment (axial line) in the entire city catchment area.  Therefore, Oberlin and 

Hillsborough are syntactically predisposed to attract higher densities of through movement 

from the entire catchment region—in this case, the southwest quadrant of the City of 

Raleigh.  High global integration roads thus become attractive for demolition and new 

construction, especially for land uses needing high-traffic. 

6.3.2. How Do Patterns of Local Integration Relate to Change Over Time? 

Table 6.3 shows that demolitions occurring along the street segments (axial lines) with the 

highest 10% of local integration (r=3) values are substantially higher than demolitions taking 

place along the half of street segments with the lowest local integration.  Indeed, in College 

Park in 1953, 69.3% of the demolitions occurred along only 6 high local integration street 

segments, while 1.9% of the demolitions happened along the bottom 28 lowest integration 

streets. Findings from regression analyses in Table 6.4 indicate that linear bivariate 

relationships between building demolition and local integration were statistically significant 

(P≤0.001) in all four neighborhoods, although, Beta and R2 values were only weak to 

moderate.  Bivariate relationships between new construction and local integration were also 

statistically significant in all four case study neighborhoods despite the fact that the 

regression analysis used the entire history in a single merged data set for each 

neighborhood.  However, the R2 values were again only weak to moderate.  It would appear 

that local integration was a consistent and reliable predictor of change throughout the entire 

time spans of the four case study areas.  
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a. Oberlin Village: 1914 - 2010  b. College Park: 1914 - 2010 

 

Note that only building demolitions only are indicated in 
these maps – all other building forms, such as new and 
existing structures are hidden for visual clarity.  

 
 

 

c. Biddleville: 1929 - 2010  d. Cherry: 1929 - 2010 

Figure 6.4: All Neighborhoods–Demolition All Time Periods, Global Integration 2010 
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Again, it is quite possible that the bivariate relationships between change—in both 

demolition and new construction—and local integration are non-linear, yet still quite 

statistically significant.  It is important to remember that these regression analyses employed 

the entire 84-to-96 year span of the case study neighborhoods using combined—or 

merged—data.  However, even though we understand that events in the case study 

neighborhoods were continuous, the data was retrieved periodically.  In other words, the 

study of Oberlin Village was examined in 1914, 1953, 1980, and 2010, yet the linear 

regression analysis looked at the merged data as though they were continuous.  Thus the 

trends illustrated in Figure 6.3 are revealing and indicate statistically significant 

relationships, yet the periodicity of data collection may make them appear non-linear. 

6.3.3. How Do Patterns of Connectivity Relate to Change Over Time? 

Table 6.3 shows the percentage of change (demolitions and new construction) that occurred 

along street segments with the highest 10% of connectivity values, compared to the 

percentage of demolished buildings along axial lines with the lowest 50% of connectivity 

values.  Several neighborhood time periods indicated substantially higher percentages of 

demolition occurring along the 10% of streets with the highest connectivity compared to the 

street segments with the lowest 50% of connectivity, including College Park in 1953, with 

57.4% of demolitions along the 10% highest connectivity roads and only 8.9% along roads 

with the lowest half of connectivity values.  However, the relationship between demolitions 

and connectivity is not as consistent as was seen with global integration or local integration.  

The relationship between new construction and high connectivity streets is also not as 

consistent as local or global integration when looking across all four neighborhoods, even 

though most time period / neighborhood comparisons do show more new construction 

adjacent to the street segments with the highest 10% of connectivity values—in fact 4 times 
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as much in 1953 Cherry.  All of the bivariate linear relationships between change (both new 

and demolished buildings) and connectivity in all four neighborhoods were statistically 

significant (P≤0.05).  However, most of the relationships were weak, with Beta values 

ranging from 0.146 to 0.388, and the highest R-square was 0.155.  As suggested in the 

discussion on global integration and local integration, it is possible that the bivariate 

relations with connectivity as the predictor variable are non-linear over a long time span, and 

data collection is periotic rather than secular.  It is logical that both local integration and 

connectivity are good predictors of building change, especially for local commercial 

functions such as restaurants, bars, and small stores.  Connectivity and local integration are 

measures of syntactical accessibility with other nearby spaces, indicating the ease with 

which one moves from any position to other locations primarily within the neighborhood. 

 

6.4. Comparison of Relationships Between Change and Place Attachment / Identity  
 
 
In order to answer Research Question 4: “How do existing patterns of buildings, plots, 

blocks, and streets of a neighborhood relate to residents’ perceptions of place attachment 

and place identity?” the outcome variables of place attachment and place identity were 

examined, as well as the predictor variables of block size, plot size, building footprint, global 

integration, local integration, and connectivity.  Place attachment and place identity 

measures were administered with a survey instrument (Appendix D and Section 4.3.3) in 

Spring, 2012.  The survey instrument contained two well-tested scales for investigating 

levels of place attachment and place identity—the Bruckner Neighborhood Cohesion Index 

(NCI) and the Stedman Attachment Scale (SAS).  Mean values per item, and also 

cumulative totals (per index) for each case study area were presented and discussed in 
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Chapter 5, on a neighborhood-by-neighborhood basis.  This section first uses pattern 

matching to examine each item, and compares mean values and trends between 

neighborhoods to find points where the neighborhoods align or differ.  A total of 720 survey 

packages were mailed, and 137 were returned for a total response rate for all four 

neighborhoods of 19.0%.  Table 6.5 indicates general characteristics of the survey 

responses, both by neighborhood and as a cumulative total.  Oberlin Village had the highest 

response rate, with 20.6%, and in a related measure also had the highest overall mean for 

the Neighborhood Cohesion Index.  College Park had the lowest response rate at 17.8%.  

Intelligibility scores presented and discussed in Chapter 5 are repeated here for comparison 

between the four case study neighborhoods.  Figure 6.5 displays the cumulative responses 

for the NCI scale with color-coded lines connecting mean responses for all neighborhoods. 

 

Table 6.5: Survey Instrument Response Data 
Neighborhood Total 

Mailed 
# of 
Responses 

Response 
Rate 

NCI 
Mean 

SAS Index 
Mean 

Intelligibility 
in 2010 

       
Oberlin Village 180 N = 37 20.6% 3.77 3.60 0.551 
College Park 180 N = 32 17.8% 3.55 3.35 0.528 
Biddleville 180 N = 33 18.3% 3.33 2.93 0.470 
Cherry 180 N = 35 19.4% 3.64 3.68 0.721 
Total 720 N = 137 19.0% 3.57 3.39  
Notes: NCI = Neighborhood Cohesion Index, SAS Index = Stedman Attachment Scale. 

 

Surprisingly, the two neighborhoods with the highest cumulative scores for the NCI and SAS 

scales, as well as the closest pattern match when examining mean scores for each item, 

were Oberlin Village and Cherry.  Oberlin Village was the largest of the four neighborhoods 

and Cherry the smallest.  They are also in different cities and have dissimilar socio-

economic characteristics—at least as measured in 2010 (see Figure 6.5).   
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# Survey Item Mean Values 

 Total N - 137  

1 
Overall, I am very attracted to living in this 
neighborhood 

 

5 Given the opportunity, I would not like to move out 
of this neighborhood 

 

13 I plan to remain a resident of this neighborhood for 
a number of years 

 

N
e
ig

h
b
o
ri

n
g

 i
te

m
s
 

3 I visit with my neighbors in their homes  

7 If I needed advice about something I could go to 
someone in my neighborhood 

 

9 I believe my neighbors would help me in an 
emergency 

 

11 I borrow things and exchange favors with my 
neighbors 

 

15 I rarely have neighbors over to my house to visit 
I often have neighbors over to my house to visit 

 

17 I regularly stop and talk with people in my 
neighborhood 

 

P
s
y
c
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n
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f 
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2 I feel like I belong to this neighborhood  

4 The friendships and associations I have with other 
people in my neighborhood mean a lot to me 

 

6 If the people in my neighborhood were planning 
something I’d think of it as something “we” were 
doing rather than “they” were doing 

 

8 I think I agree with most people in my 
neighborhood about what is important in life 

 

10 I feel loyal to the people in my neighborhood  

12 I would be willing to work together with others on 
something to improve my neighborhood 

 

14 I like to think of myself as similar to the people who 
live in this neighborhood 

 

16 A feeling of fellowship runs deep between me and 
other people in this neighborhood 

 

18 Living in this neighborhood gives me a sense of 
community 

 

 
19 TOTAL MEAN: Summary of all NCI Items, 1 - 18   

 Note that item numbering follows survey (see Appendix D) but items have been reordered in order to group according 
to construct.  All items were written as five point Likert Scale: (1) strongly agree, (2) agree, (3) neither agree/nor 
disagree, (4) disagree, (5) strongly disagree.  Red letters indicate the reverse-question translation 

Figure 6.5: Survey Results - All Four Neighborhoods - Neighborhood Cohesion Index 
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At first glance, it appears likely that size, as a moderating variable, does not have a bearing 

on the NCI responses in this study, as the largest and smallest communities are virtually 

identical.  Oberlin Village and Cherry only seem to differ in two items—14 (being similar to 

neighbors) and 15 (having neighbors over to your house). The two neighborhoods are also 

at or near the highest mean score on every item except 12, which asks about working with 

neighbors to improve the community.  The two neighborhoods are also very similar, and at 

the highest mean value on every item on the SAS index shown in Figure 6.6.  Part of the 

explanation for the nearly identical pattern of responses between the two neighborhoods 

may actually involve neighborhood size—contrary to initial appearances.  Although this is 

examined in more detail in Section 6.6, it is possible that the well-bounded and small Cherry 

community has a stronger identity of itself than the other three more loosely contained 

neighborhoods.  Oberlin Village has a higher mean property value than Cherry, and it 

contains portions of Cameron Park and University Park along its edges that are both higher 

in income and property value—all suggested as contributors to a strong sense of place 

attachment in earlier studies.  Cherry, however, has by far the highest intelligibility score—

0.721.  It would seem that a small well defined neighborhood with a highly integrated and 

syntactically accessible street system is able to remain cohesive with a strong sense of 

place attachment and place identity, even when compared to communities with higher 

property values and more potential political and economic strength.  Biddleville had the 

lowest mean scores on all of the items in the SAS index, and most of the items on the NCI 

scale, yet it is one of the larger and older neighborhoods of the four in this study.  Most 

surprising in Figures 6.5 and 6.6, is the similar patterning in the mean responses through the 

four neighborhoods.  Although Biddleville is lower across all questions in the SAS index, 

items that rise and fall seem to correspond visually with the mean responses in all four 
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communities.  This analogous patterning may be an indication of the similarities between 

neighborhoods in the study. 

 

 Q# Survey Item 

Total N = 137 
Mean Values 
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19 
Everything about my neighborhood is a 
reflection of me 

 

20 I feel relaxed when I’m in my neighborhood 
 

21 
My neighborhood says very little about me 
My neighborhood says a lot about me 

 

22 
I feel happiest when I am in my 
neighborhood 

 

23 
I feel that I can really be myself in my 
neighborhood 

 

24 My neighborhood is my favorite place to be 
 

25 
My neighborhood reflects the type of person I 
am 

 

26 
I really miss my neighborhood when I’m 
away for very long 

 

27 I feel comfortable living in my neighborhood 
 

 
Mean Total for neighborhoods 

 

Figure 6.6: Survey Results for All Four Neighborhoods – Stedman Attachment Scale 

 

Items with lower mean scores in all neighborhoods are also interesting.  Items 11 and 15 in 

the NCI scale are part of the neighboring construct, and are consistently lower in all study 

areas.  This may signal a change in sense of community that has occurred between the 

1980s, when the scale was developed, and now: perhaps the rise of virtual communities and 

a wider variety of communication choices has altered how we engage with our 

geographically closest neighbors.  All survey responses from the four case study 
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neighborhoods were also merged, or combined, into a single merged data set, and a series 

of multivariate regression models were completed on the total set of responses (Table 6.6). 

 

 

Table: 6.6: Multivariate Regression Models - All Neighborhood Responses Combined 

Independent Variable: 
NCI Scale        N=137 

Model 1: Social Model 2: Physical Model 3: Mixed 

β P Value β P  Value β P  Value 

(Constant)  0.000    0.009 

No. of Neighbors known 0.595 0.000   0.586 0.000 

Age 0.003 0.971   0.006 0.942 

Years Planned to Stay 0.314 0.000   0.326 0.000 

Education -0.024 0.758   -0.028 0.736 

People in Home -0.061 0.312   -0.060 0.383 

Rent or Own 0.017 0.844   0.022 0.809 

Income -0.007 0.934   0.002 0.983 

Years in Neighborhood 0.088 0.322   0.081 0.383 

Male / Female 0.023 0.706   0.022 0.735 

Race -0.067 0.306   -0.038 0.603 

Total Value - $   0.548 0.000 0.035 0.796 

Heated Area - SF   -0.362 0.007 -0.068 0.550 

Year Built   0.062 0.467 0.032 0.621 

Parcel Area - SF   -0.149 0.097 0.013 0.862 

Connectivity   0.024 0.857 -0.005 0.958 

Block Area - Acreage   0.059 0.603 0.031 0.725 

Local Integration  (R = 3)   0.216 0.273 0.096 0.525 

Global Integration (R=N)   -0.001 0.992 -0.112 0.289 

Adjusted R Square 0.593  0.104  0.570  

P Value of Model  0.000  0.004  0.000 

Dependent Variable: 
NCI Scale        N=137 

Model 1B: Social Model 2B: Physical Model 3B: Mixed 

β P Value β P  Value β P  Value 

(Constant)      0.000 

No. of Neighbors known 0.618 0.000   0.613 0.000 

Years Planned to Stay 0.299 0.000   0.294 0.000 

Total Value - $   0.580 0.000 0.060 0.513 

Heated Area - SF   -0.374 0.004 -0.068 0.457 

Parcel Area - SF   -0.136 0.103 0.029 0.627 

Local Integration  (R = 3)   0.217 0.010   

Adjusted R Square 0.590  0.126  0.584  

P Value of Model  0.000  0.000  0.000 

Std. Error of the Estimate 0.498685 0.732820 0.502326 
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As with previous multivariate models, Model 1 had as a dependent variable, the total NCI 

score (survey questions 1-18) for each respondent, and all of the independent social and 

demographic variables, including survey items such as the number of neighbors known by 

the participant.  Model 2 used the total NCI scale scores for each of the respondents as 

dependent variable, and the independent variables were measurable economic and physical 

characteristics associated with the respondent’s geographic location.  Model 3 used the 

same dependent variable and a combination of all socio-demographic and physical 

variables. Models 1B, 2B, and 3B were the total NCI score (total mean score of items 1-18) 

for each respondent as dependent variable, and only the socio-demographic or physical 

independent variables that had a minimum significance of P≤0.05 in the first set of models. 

 

In Model 1B, the only two statistically significant variables to remain were the number of 

neighbors known by the respondent, and the number of years they planned to remain in the 

neighborhood.  The final statistics for this model were a quite significant (P≤0.001) and 

strong 0.590 adjusted R2.  In other words, 59% of the variation in the dependent NCI 

variable could be explained by these two independent variables.  Model 2B had four 

statistically significant remaining independent variables: total property value, square footage 

of the building, the plot area of the respondent’s property, and the local integration value of 

the adjacent street.  Model 2B had an adjusted R2 of 0.126, P≤0.001.  Model 3B used all 

social and physical variables that remained in Models 1B and 2B, and actually had a lower 

adjusted R2 of 0.584.  The final 3B model suggests that the two social questions involving 

total neighbors known and years planned to stay in the neighborhood explained the vast 

majority of the variation in the dependent variable, rather than the physical independent 

variables in Model 3B.  The importance of how many neighbors you know and your plans for 
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staying in the neighborhood support a number of other place attachment studies (Chipuer & 

Bramston, 2003; Stedman, 2002; Pretty, Jorgensen & Stedman, 2001).  The question 

remains however, why the morphological and syntactic predictor variables played such a 

small part in explaining the variability of the NCI outcome in the final Model 3B.  As noted in 

discussing the correlation matrices compiled for each neighborhood, the fact that several of 

the predictor variables were highly correlated introduces concerns of multicollinearity in any 

regression model.  Although some level of multicollinearity is present in virtually every 

multivariate regression model (Berry & Sanders, 2000, p. 43), strong collinearity can pose 

serious problems for regression analysis.  A multiple regression model with highly correlated 

predictors may still indicate how well the entire set of independent variables predicts the 

outcome variable, but not which predictors are redundant with respect to the others nor give 

valid results about any individual predictor.  Future research examining variation inflation 

factors (VIF) might uncover whether collinearity had a bearing on the weakness of the 

physical independent variables in the prediction of variability of the NCI outcome.  It is also 

possible that the place attachment scales are measuring a different dimension of inertia than 

the physical predictor variables, particularly considering the weakness of existing 

attachment scales to identify the connection between perceptions of place attachment and 

measurable physical characteristics of the geographic location of the survey respondent. 

 

6.5. Neighborhood Age as a Moderating Variable 
 
 
This section examines the portion of Research Question 3 that asks how, or whether, 

neighborhood age moderates the relationship between change and existing patterns of 

buildings, plots, blocks, and streets?  In order to answer this question, the outcome 
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variables of change—in building construction and demolition—as well as the predictor 

variables of block, plot, and building footprint size, and the syntactic variables of global and 

local integration, and connectivity were reexamined for the potential moderating effects of 

neighborhood age.  This further examination involved looking at trends that occurred in the 

relationships between the dependent and independent variables over time; and more 

importantly, how the single younger case study area of College Park may have differed from 

the other three case study neighborhoods. 

 

There does not appear to be a clear or consistent pattern in any of the predictor/outcome 

variable relationships across the four case study neighborhoods that would indicate 

moderation by neighborhood age.  Several possible age-related trends were considered, 

such as the nearly linear reduction of difference in proportions between change occurring 

along high integration streets and low integration streets in Oberlin Village (see Figure 5.7 

and 5.11) and College Park (see Figure 5.21).  This trend was rather distinct in these two 

case study areas, and would seem to indicate that as neighborhoods grow older, the 

morphological and syntactic predictors have less and less relation to change (measured in 

the outcome variables of new and demolished buildings) over time.  Land use change in 

Oberlin Village also appeared to decrease over time.  However, the Charlotte 

neighborhoods of Biddleville and Cherry did not show as clear a pattern of decreasing 

differences between the extremes (see Figures 5.32 and 5.44).   None of the bivariate 

regression or Chi-square analyses in Chapter 5 replicated the pronounced patterns seen in 

the descriptive statistics analysis for Oberlin Village or College Park either.  College Park 

was also examined in context with the other three case study areas in Figure 6.3 comparing 
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building demolition and global integration, but the neighborhood trended essentially the 

same as other neighborhoods and time periods. 

6.5.1. How Did Findings from College Park Compare to the Other Cases? 

The College Park neighborhood was specifically selected because of its shorter time span 

since inception in the first two decades of the twentieth century.   College Park was thus the 

comparison case study to identify possible moderating affects due to neighborhood age.  If 

the relationships between predictor and outcome variables become less pronounced with 

age as suggested in Section 6.5, we would have expected to see a different trend over time 

in the College Park neighborhood findings than seen in the other three case studies.  But 

this was not the case.  Indeed, College Park displayed substantially the same trends of 

decreasing difference over time that was seen in Oberlin Village—one of the oldest 

neighborhoods. 

6.5.2. Summary of Findings for Age as a Moderating Variable 

It is possible that neighborhood age as a moderating variable would be more pronounced 

with the selection of a substantially younger neighborhood: for example a post-war suburb.  

This was not considered as an option in this study because a principle goal was to select 

neighborhoods for their similarity at inception.  It is also possible that trends-over-time in 

College Park were masked by the merging the early communities of College Park and 

Idlewild for this case study.  Since Idlewild began earlier than College Park, the length of 

time the combined neighborhood has existed is distinct.  Evidence of this possibility appears 

in the composite self-drawn map of College Park in Figure 5.26.  Many of the survey 

respondents indicated a distinct difference in community boundaries along North Tarboro 

Road—the traditional separation between College Park and Idlewild.  If indeed residents 

and investors still see a substantial difference between the older neighborhood of Idlewild 
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and the younger College Park, some of the potential moderating effects of community age 

might have been masked.   

 

6.6. Neighborhood Size as a Moderating Variable 
 
 
This section examines the portion of Research Question 3 that asks how, or whether, 

neighborhood size moderates the relationship between change and existing patterns of 

buildings, plots, blocks, and streets?  In order to answer this question, the outcome 

variables of change—in building construction and demolition—as well as the predictor 

variables of block, plot, and building footprint size, and the syntactic variables of global and 

local integration, and connectivity were reexamined for the potential moderating effects of 

neighborhood age.  This further examination involved looking at trends that occurred in the 

relationships between the dependent and independent variables over time; and more 

importantly, how the one smaller case study area of Cherry might differ from the other three 

neighborhoods. 

6.6.1. How Did Findings from Cherry Compare to the Other Cases? 

Demolitions in Cherry in 1953 were considerably less in the quartile of largest blocks versus 

the quartile of smallest (see yellow highlights Table 6.1). Table 6.1 also indicates that the 

difference between demolitions in the quartile of largest blocks and the quartile of smallest 

actually increases over time between 1953 and 2010, and this increasing difference is quite 

the reverse of the temporal pattern seen in Oberlin Village, College Park, and Biddleville.  

Figure 6.1 shows that the quartile of largest blocks in all of the other neighborhoods saw 

less difference between 1953 and 2010 as indicated by the lines sloping downward from 

1953 towards 2010 (left to right).  However, Cherry actually saw increased differences over 
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time—as indicated by the lines of demolition sloping upward from 1953 to 2010 (left to right 

– see numbers highlighted in yellow).  As we asked in Section 5.5.4: “So why the difference 

in Cherry?”  Cherry is the smallest and most boundary-controlled neighborhood in this study, 

and it was therefore particularly difficult—and most likely expensive—to convert large areas 

of already developed or subdivided property.  In other words, it seems that as land in a 

neighborhood is filled-in and developed, larger block sizes and higher global integration 

streets have less and less effect on where change takes place.  A small boundary-controlled 

neighborhood is more quickly developed to saturation point, and thus: neighborhood size 

would have a moderating effect, especially when the edges of the community are otherwise 

controlled against expansion. 

 

Cherry exhibited an additional characteristic that was substantially different than the other 

three neighborhoods, and is potentially related to the moderating effects of neighborhood 

size—and that is Intelligibility.  It was noted in Chapter two that “the degree of correlation 

between connectivity and integration values can be used as a measure of the predictability 

built into the entire environment and therefore of its intelligibility” (Bafna, 2003, p. 27).  

Intelligibility can thus be an indication of how identifiable a neighborhood is to its residents 

and visitors.  This measure could thus have a bearing on resident perceptions of place 

identity and place attachment.  But why is intelligibility higher in Cherry?  Because 

intelligibility is the correlation between connectivity (the number of interconnections with 

other streets in the system) and global integration (the depth from any one point or axial line 

to all other points in the system), a dense, well-connected street system would have higher 

levels of intelligibility than a community with long disconnected or dead-end roads.  It is also 

important to remember that Cherry was a planned community, with a clear street layout both 
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within the neighborhood and in its connections to surrounding streets.  The compact 

street/block pattern and high intelligibility are also well corroborated by the self-drawn maps 

returned by area residents (see Figure 5.51).  The Cherry boundaries indicated in the self-

drawn maps very clearly indicate a common and shared sense of geographic identity and 

definition for the neighborhood. 

6.6.2. Summary of Findings for Size as a Moderating Variable 

Several indicators, including trends in demolitions and new construction along high 

integration streets and large blocks led to the conclusion that the small boundary-controlled 

neighborhood of Cherry was more quickly developed to a saturation point, and thus: 

neighborhood size had a moderating effect, especially since the edges of the community 

were otherwise controlled against expansion.  We also saw that a dense, well-connected 

street system related to higher levels of intelligibility in Cherry than in the other case study 

neighborhoods that had longer less connected and dead-end roads.  It was argued that very 

high levels of intelligibility in Cherry might have also contributed to the high mean scores for 

resident cohesion seen in the community survey responses, as well as the clearly defined 

borders seen in the resident self-drawn maps.  Although defining moderation effects 

between dependent and independent variables is often difficult, it would seem that Cherry 

does indicate fairly convincing evidence of moderation due to neighborhood size.  The fact 

that only four neighborhood intelligibility findings were derived for this study limits the ability 

to differentiate whether neighborhood size or intelligibility contribute to the moderation seen 

in Cherry.  It could also be both age and intelligibility acting in concert to moderate the 

predictor/out come relationships, since it has been shown that intelligibility “tends to 

decrease as the [street] system grows” (Hillier, Burdett, Peponis & Penn, 1987, p. 238). 
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6.7. Discussion and Conclusion of Cross-Case Findings 
 
 
This section provides a brief summary of the findings that were derived by directly 

comparing across case, all four of the study neighborhoods: in order to examine each of the 

research questions, pertinent variables, and relationships studied in Chapter 5.  

 

Research Question 1:  It was found that block size was a robust and consistent predictor of 

change as measured in building demolition and new construction, especially considering 

that this relationship was seen throughout all four case neighborhoods and in all study time 

periods—with one notable exception.  Demolitions in Cherry in 1953 were not substantially 

different between the quartile of largest blocks versus the quartile of smallest, but the 

difference between quartiles increased over time, as opposed to the other neighborhoods.  

After careful consideration, it was concluded that the most likely explanation for this trend in 

Cherry was related to the impact of neighborhood age as a moderating variable.  It was also 

found that plot size was a consistent and powerful predictor of change—as measured in 

building demolition and new construction—throughout all four case neighborhoods within the 

entire time span of the study.  Indeed, demolitions in the quartile of largest plots were as 

high as 16 times the proportion of demolitions in the quartile of smallest plots, supporting 

several previous studies (Moudon, 1986 pp. 141-142; Siksna, 1997, p. 30; Scheer & 

Ferdelman, 2001, p. 20). 

 

Research Question 2:  It was found that global integration was a robust and consistent 

predictor of change as measured in building demolition and new construction, indeed this 

consistent relationship was seen throughout all four case neighborhoods and in all study 
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time periods.  When the physical data for all four neighborhoods were combined into a 

single data set for the entire 81 to 96 year study time span, global integration still showed 

very significant (P≤0.01) and sometimes moderate to strong linear relationships with both 

demolished and new construction.  Both local measures, connectivity and integration at 

radius=3, also showed significant (P≤0.05) linear relationships with change (as new 

construction and demolition) across the entire combined data set for all four neighborhoods, 

with only a few exceptions.  Although the total survey response data set (NCI and SAS 

scales and syntactic predictor variables) was relatively small (N = 137) compared to the 

main body of physical data accumulated in this research (well over 13,000 data points), the 

multicollinearity detected in the correlation matrices compiled for each study area may 

suggest some caution interpreting the relationships between the syntactic predictor 

variables and the outcome measures of change.  

 

Research Question 3:  Looking at Cherry as the single small neighborhood, it was found that 

neighborhood size did appear to moderate the relationship between change and existing 

patterns of buildings, plots, blocks, and streets.  It was noted that Cherry was the smallest 

and most boundary-controlled neighborhood in this study, and it was therefore particularly 

difficult—and most likely expensive—to convert large areas of already developed or 

subdivided property.  Looking at College Park as the single youngest case study 

neighborhood, it did not appear that neighborhood age had moderated the relationship 

between change and existing patterns of buildings, plots, blocks, and streets.  Although 

several possible hints of age as a moderating variable appeared when focusing on the six 

individual predictor variables and both measures of change in buildings, none provided any 

clear or consistent indication of age as a moderating variable.  It is possible that the choice 
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of a mixture of College Park and Idlewild may have obscured potential moderating effects, 

or College Park may not have been different enough in age to clarify age as a modifier. 

 

Research Question 4: Finally, looking at how patterns of buildings, plots, blocks, and streets 

of a neighborhood might relate to residents’ perceptions of place attachment and place 

identity: it was found through multivariate regression modeling that several physical 

predictor variables did explain some of the variability in the NCI when examined 

independently of the social and demographic variables.  Multivariate regression models (1 

and 1B) looking only at the socio-demographic variables predictor variables explained about 

59% of the variance in the NCI scale—particularly the question about the number of 

neighbors a respondent knew.  The question remained, however, why the morphological 

and syntactic predictor variables played a relatively small part in explaining the variability of 

the NCI outcome in the combined model (Model 3 and 3B).  High levels of correlated 

predictor variables introduced concerns of multicollinearity in the regression model and 

skeptical results about any one of the individual physical predictor variables, particularly the 

syntactic predictors.  It was also noted that the place attachment scales incorporated in this 

study, and commonly used in other studies, may measure an alternate dimension of 

structural inertia than the physical predictor variables, particularly considering the weakness 

of existing attachment scales to connect perceptions of place attachment and place identity 

and measurable physical/geographic characteristics.  
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CHAPTER 7:  

CONCLUSION 

UNDERSTANDING STRUCTURAL INERTIA: EXAMINING SUBURBAN MORPHOLOGY 

AND PATTERNS OF PERSISTENCE AND CHANGE 

 

This dissertation began with the realization that as shrinking cities in the US have moved 

away from the fundamental assumption that a city needs to grow (Joffe-Walt, 2011; Davey, 

2011; Streitfeld, 2009) and city managers begin to close sparsely populated areas, 

remaining neighborhood residents were unexpectedly resisting the move.  Why does this 

inertia, or resistance to change, continue even during exceptional urban decay?  Why does 

one neighborhood with similar characteristics and history remain unchanged, while a well 

matched nearby community suffers decline and failure?  This study claims that a potentially 

significant, yet little investigated factor in understanding the form and growth of cities is 

structural inertia: which is herein defined as the tendency of an urban area to resist change 

due to its existing physical, economic, social, and cultural fabric. 

 

If it is accepted that a wide variety of factors working together can provide strong resistance 

to change in urban and suburban neighborhoods: How does this process work?  How do 

these factors interact to enhance or modify persistence or change?  How can truly 

sustainable communities be designed or reinvigorated without understanding such 

potentially powerful forces of structural inertia?  As this investigation began, it was clear that 

although suburban communities had been well researched in their origins and late maturity 

or decline, little effort had been exerted to understand the process of change within 

suburban neighborhoods over time (McManus & Ethington, 2007, p. 319).  This study aims 
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to shift the focus from suburbs at the point of their origin or end, to a comprehensive 

longitudinal study of their ongoing metamorphosis and/or resistance to change, long after 

they have matured and been absorbed into their larger metropolitan regions.  

 
7.1. Introduction to Summary and Conclusions 
 
 
This Chapter begins with a synopsis of the theoretical framework, research questions, 

variables under examination, and research approach that undergird this study.  Each 

research question will then be examined in turn, and findings from both within-case and 

cross-case analyses of the case study neighborhoods will be briefly summarized and 

interpreted toward forming an answer or answers to the query.  What was learned?  How will 

these findings bear on the structural inertia model and future research?  Next, the strengths 

and weaknesses of this study will be explored, focusing particularly on what was gained in 

the use of a hybridized longitudinal case study approach, and on which methodological 

techniques proved useful.  How comfortable should we be in the validity of the findings, 

generalizability, and the efficacy of the conclusions?   

 

Finally, implications for the Design and Planning Community will be evaluated. How can we 

use this information as planners, urban designers, and architects?  Can the answers to the 

research questions be applied to policy decisions, design tools, and protocols?  What 

recommendations does this study provide for current and future suburban planners?  A nod 

to future research is also provided for researchers in the field of urban and suburban 

studies: both in terms of a methodological approach, and where additional gaps still exist in 

our knowledge about the processes of growth and change in our suburbs. 
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7.2. Review of the Conceptual Framework and Research Questions 

The main purpose of this study was to understand the relationship between patterns of 

space and urban form, and their effect on structural inertia in suburban neighborhoods.  

Because structural inertia was defined as the tendency of an urban area to resist change 

due to its existing physical, economic, social, and cultural fabric: change or persistence was 

of primary concern in this exploration.  In order to examine resistance to change, either the 

manifest physical changes that occur in a neighborhood over time had to be examined, or 

else resistance could be analyzed in the attitudes or behaviors of current neighborhood 

residents.  In a longitudinal measure of physical changes in a neighborhood, it was also 

critical to measure the patterns of change that occur in relation to the predictor variables, not 

simply levels of aggregate change.  In other words, within an individual case it was 

necessary to relate the pattern of change in the dependent variables to the pattern of 

predictor variables.  The primary dependent variable, or outcome variable, in this study was 

change: Changes in buildings—measured by counts of buildings constructed or demolished 

over time, as well as changes to land use.  An additional dependent measure of place 

attachment and place identity was also used in the most recent time period.  The 

independent variables, or predictor variables, are the existing neighborhood forms and 

spaces inherent in blocks, plots, building sizes, and streets.  Moderating variables of 

neighborhood size and age were also examined as a part of the proposed structural inertia 

model.  

7.2.1. Research Questions 

The fundamental question of this study was:  

“How do existing patterns of buildings, plots, blocks, and streets affect structural inertia in a 

first-ring suburban neighborhood?” 
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In order to answer this question, the relationships between the existing patterns of space 

and built environment in a neighborhood, and the relative levels of change occurring in land 

use and building longevity over time had to be examined.  Because change is only 

measurable with knowledge of an earlier condition (Collver & Semyonov, 1979, p. 480) 

answering this overall question required a longitudinal or time-series approach to answer the 

following specific Research Questions: 

 Research Question 1: How do existing patterns of buildings, plots, and blocks of a 

neighborhood relate to change over time? 

 Research Question 2:  How do existing patterns of streets, roads, and boulevards in a 

neighborhood relate to change over time? 

 Research Question 3:  How do neighborhood size and age moderate the relationship 

between change and existing patterns of buildings, plots, blocks, and streets? 

• Research Question 4:  How do existing patterns of buildings, plots, blocks, and streets of 

a neighborhood relate to residents’ perceptions of place attachment and place identity?  

 

The conceptual diagram shown in Figure 3.2 is also re-presented here for convenience. 

 

 

Figure 7.1: Conceptual Diagram, Re-Presented for Convenience 
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7.2.2. Research Approach 

The overall research strategy of this study was: multiple case studies with multiple units of 

analysis (embedded) and a time-series, or longitudinal, tactic within each case.  A case 

study design was utilized here because this research endeavors to understand a real-life 

phenomenon in depth.  However, this understanding incorporates significant contextual 

conditions because they are highly pertinent to the phenomena of study (Groat, & Wang, 

2002, p. 346; Yin, 2009, p. 18).  Groat & Wang (2002, p. 346) add that the potency of a case 

study strategy is in its ability to generalize to theory, not necessarily to a larger population.  

The four cases under investigation in this study are well bounded and defined; and are all 

first-ring suburban neighborhoods selected from Raleigh and Charlotte, NC, for the purpose 

of literal replication when study areas were the same in one or more dimension (such as 

Oberlin Village and Biddleville) and theoretical if the purpose was to examine a dimension 

with expected differences, such as neighborhood age (College Park) or neighborhood size 

(Cherry).  The four case study communities were selected by their socio-economic and 

geographic similarities at their point of origin.  Longitudinal data from four time periods were 

collected for analysis from each neighborhood.  For a full examination of the processes of 

change and persistence in the selected suburban neighborhoods, a combined 

methodological approach utilizing morphological and syntactic techniques required a 

comparison of the same geographic location at several points in time to detect either change 

or persistence in that location—a time series or longitudinal approach to measuring change. 

The four cases were also “embedded” with several subunits of analysis within each 

neighborhood, which were specifically selected for their application to the research 

questions.  The embedded subunits included: buildings, plots, blocks, and streets. 
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7.3. Discussion and Conclusions from In Case and Cross Case Findings 

 
For analysis purposes, the findings from each neighborhood were measured with descriptive 

statistics, bivariate regression analysis, and chi-square tests for most combinations of 

independent and dependent variables. 

7.3.1. Research Question 1: Summary  

The first research question asked how existing patterns of block sizes, plot (or parcel) areas, 

and building footprint areas of a neighborhood related to change over time.  In each case 

study neighborhood, change was measured first as buildings that were built or demolished 

in each of the four time periods, and then as changes to land use over time. 

 

It was found that larger block sizes in the four study neighborhoods did relate to greater 

change over time, all other things being equal.  The change that was seen on larger blocks 

in the case neighborhoods of this study was most often building demolition.  New 

construction on larger blocks was also fairly consistent.  It seems logical that, in at least the 

early stages of growth in a neighborhood, development is easier and less expensive within 

larger potential existing block acreage—that is to say, when streets do not interrupt it.  In 

other words, large unbounded areas allow unimpeded construction, especially if only small 

buildings, or no buildings, pre-exist on a large block.  Demolition and new construction can 

then proceed with minimum cost, as the pressure for growth and development so warrants.  

In examining the relationship between block size and change, Siksna (1997) found that 

where initial block sizes were small or medium, the street and block patterns remained intact 

over time–-they were relatively inert.  Siksna found that large blocks were more easily 

reconfigured by the insertion of new streets, alleys, and arcades, and that smaller blocks 
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were more persistent than larger blocks “because they produce a finer-mesh circulation and 

finer-grained block and urban fabrics” (Siksna, 1997, pp. 22-25; Scheer & Ferdelman, 2001, 

p. 15).  While Siksna was merely suggesting here that larger blocks are themselves more 

likely to change, this study found as a corollary that what exists on the block is also more 

likely to change—and most likely for the same reasons.  The layout of large blocks in the city 

grid changes more easily because planners and developers find it less difficult and 

expensive to insert new streets, entrance roads, and alleys in larger blocks than in smaller 

ones (Siksna, 1997).  By the same logic, it is also less expensive and less complicated to 

buy and combine parcels of land, demolish buildings, plan, and develop within the 

undifferentiated areas of larger blocks.  In other words, a large block with no subdividing 

alleys or cross streets is simpler to redevelop and convert to other configurations and uses.  

It is also interesting to note that the correlation matrices compiled for each case study 

neighborhood showed a negative correlation between block size and all three of the space 

syntax variables—global integration, local integration, and connectivity.  Even though the 

data subsets upon which the correlation matrices were based (combined survey and 

physical data) were somewhat limited in size compared to the full study data set, the 

negative relationship between block size and the space syntax predictor variables 

strengthens the argument that block size, when considered independently of the syntactic 

measures, is a reliable and consistent predictor of change.  Table 7.1 indicates the summary 

findings of this study for Research Question 1. 
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Table 7.1: Summary of Research Question 1 - Findings 
How do existing patterns of buildings, plots, and blocks of a neighborhood relate to 
change over time? 

 
 

Predictor 
Variable 

Change (Outcome) Analysis Technique Findings 

New or Dem  D Stat R
2
 Chi

2
 Observations 

Block Size 
(Acre) 

• New ✓ 
12  
of 12 

11 
of 12 

4 
of 12 

Moderately strong positive linear 
relationship, and consistent predictor 
of change 

• Demolished ✓ 
12  
of 12 

8 
of 12 

4 
of 12 

Moderately strong positive linear 
relationship, and consistent predictor 
of change 

Plot Size 
(SF) 

• New ✓ 
12  
of 12 

9 
of 12 

11 
of 12 

Moderately strong positive linear 
relationship, and consistent predictor 
of change 

• Demolished ✓ 
12  
of 12 

5 
of 12 

9 
of 12 

Moderate positive linear relationship, 
fairly consistent predictor of change 

Building 
Size  
(SF) 

• New N/A    
Not Applicable – new building does not 
respond to size of not yet built 

• Demolished ✓ 
11  
of 12 

N/A 
11 
of 12 

Strong negative linear relationship, and 
consistent predictor of change –     
Smaller building = More change 

Notes:  Thickness of lines in diagram indicates relative strength of relationships.  ✓ indicates an effective 

predictor of change.  Land use change was only measured as map patterns per neighborhood in Chapter 5. 
The expression 12 of 12 indicates four neighborhoods x 3 time periods examined = 12 data sets analyzed 

 

 

It was found that larger plot, or parcel, sizes in the four case study communities related to 

greater change over time, ceteris paribus.  New construction was most frequently the 

change that occurred within larger parcels in the neighborhoods of this study.  However, 

Conceptual Diagram for 
Research Question 1 – 
Thicker lines indicate 
stronger relationships 
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building demolition within larger plots was also fairly consistent throughout the four 

neighborhoods, and over the 81 to 96 year span of the study.  Table 7.1 indicates that larger 

plot sizes were related to more demolition of buildings (change) in all 12 of the 12 case/time 

examinations reviewed with descriptive statistics (demolitions in the quartile of largest plots 

versus the quartile of smallest).  In other words, plot size was a consistent predictor of new 

construction and building demolition in the great majority of neighborhoods and time periods 

of this study.  Again this finding seems quite logical and entirely consistent with the findings 

for block size.  As pressures mount for growth or change in a neighborhood, the easiest 

target for purchase, clearing/demolishing, and new construction needed for development are 

usually the largest parcels in the area.  Scheer and Ferdelman (2001, p. 20) identified lot 

configuration and size within the block as one of four important factors to correlate with the 

survival of historic buildings in the neighborhood.  Moudon (Moudon, 1986, p. 134) observed 

that small lots as territories of ownership affect building form and change, and are significant 

mechanisms regulating urban form.  More time, difficulty, and costs are involved in 

assembling smaller lots for larger or different land uses.  “As a result, the smaller the typical 

lot in any given area, the greater the difficulty of changing the environment” (Moudon, 1986, 

p. 141).  The subdivision of lots is also a formal element that has proved hard to remove.  

Although it was not a supposition of either the Moudon or Sheer and Ferdelman studies, 

these findings suggest a high level of structural inertia in both small blocks and small lots 

within the block.  

 

Building footprint area was also found to be a fairly robust and consistent predictor of 

building demolition (see Table 7.1).  As noted in Chapter 5, existing building area cannot be 

a predictor of new construction, and was thus listed as not applicable (N/A) in Table 7.1.  
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Interestingly, building demolition appears to have a reverse relationship to existing building 

footprint area.  That is to say, smaller buildings are more likely to be demolished, and 

medium to larger buildings are less likely to be demolished.  It seems apparent that less cost 

and difficulty are incurred in the purchase and demolition of small existing structures for new 

development.  Indeed the findings for demolition of smaller structures in this study would be 

even greater if residential structures smaller than 250 SF had not been excluded for 

logistical reasons in Chapter 5.  Scheer and Ferdelman (2001, p. 25) found that the 

buildings most likely to change in their study were the very smallest buildings at less than 

700 S.F., and the second most likely to change were the larger buildings.  Contrary to their 

findings, however, this study found that the very largest buildings were not the second most 

likely category to be demolished in this study. In fact buildings in the quartile of largest 

footprint area were the least likely to be demolished in all four neighborhoods in this study. 

7.3.2. Research Question 2: Summary  

Research Question 2 asked how patterns of streets in a neighborhood relate to change over 

time.  In each case study community, change was measured first as buildings that were built 

or demolished in each of the four time periods, and then as changes to land use over time.  

The predictor (independent) variables examined for this research question were derived 

from space syntax research. These variables included global integration, local integration, 

and connectivity. 

 

It was found that higher levels of global integration in the four case neighborhoods did relate 

to greater change over the entire time span of the study.  The change most often associated 

with higher global integration in the case neighborhoods of this study was building 

demolition, although new construction on street segments with high levels of global 
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integration was also fairly consistent.  The association between building demolition and 

global integration had a statistically significant (P≤0.05) and a moderate or strong linear 

relationship in 11 of the 12 case study areas and time periods (4 neighborhoods times 3 

time periods equals 12 data sets for analysis – see Table 7.2).  As noted in Chapter 5, the 

concentration of both demolished and new buildings along the most globally integrated 

streets was envisaged and explained by the Theorem of Movement.  Space syntax theory 

suggests that if a city is considered as a complex that carries movement from every space to 

every other space inside the system, than certain linear spaces that are most directly 

connected to every other space will have a tendency to attract higher densities of through 

movement (Peponis & Wineman, 2002, p.271).  These higher densities of movement, both 

pedestrian and vehicular, attract more development over time, particularly for land uses that 

require higher traffic patterns such as retail and higher density residential.  Increased 

development drives land cost upward and encourages more demolition, land use change, 

and of course new construction. 

 

In this study, it was found that building demolitions, the construction of replacement and new 

structures, and some conversion of land use in all four case neighborhoods clustered near 

the core of highest global integration streets—throughout the entire time span of this 

research.  This relationship between global integration and change also appeared to be 

fairly linear in nature, with incremental increases in global integration correlating with 

increasing frequency of change (building demolition and new construction) over time. 
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Table 7.2: Summary of Findings  - Research Question 2  
How do existing patterns of streets, roads, and boulevards in a neighborhood relate to 
change over time? 

 
 

Predictor 
Variable 

Change 
(Outcome) 

Analysis Technique Findings 

New or Dem  D Stat R
2
 Chi

2
 Observations 

Global 
Integration 

• New ✓ 
5  
of 12 

10 
of 12 

8 
of 12 

Moderately strong positive linear 
relationship, and consistent predictor 
of change 

• 
Demolished ✓ 

11  
of 12 

 11 
of 12 

7 
of 12 

Strong positive linear relationship, 
Robust and consistent predictor of 
change 

Local 
Integration 

• New ✓ 
3  
of 12 

10 
of 12 

6 
of 12 

Moderately strong positive linear 
relationship, and consistent predictor 
of change 

• 
Demolished ✓ 

11  
of 12 

11 
of 12 

8 
of 12 

Strong positive linear relationship, 
Robust and consistent predictor of 
change 

Connectivity 

• New ✓ 
8  
of 12 

8 
of 12 

8 
of 12 

Moderately strong positive linear 
relationship, and consistent predictor 
of change 

• 
Demolished ✓ 

11  
of 12 

9 
of 12 

6 
of 12 

Strong positive linear relationship, 
fairly robust and consistent predictor 
of change 

Notes: Thickness of lines in diagram indicates relative strength of relationships.  ✓ indicates an effective 

predictor of change. Land use change was only measured as map patterns in each neighborhood in Chapter 5 
The expression 12 of 12 indicates four neighborhoods x 3 time periods examined = 12 data sets analyzed 

 

 

 

Conceptual Diagram for 
Research Question 2 – 
Thicker lines indicate 
stronger relationships 
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Indeed, bivariate regression analysis of building change by global integration in Oberlin 

Village saw Beta values up to 0.506 and R2 of 0.256 (P≤0.001) in all three time periods, 

indicating statistically significant and moderate to strong linear relationships.  It is also likely 

that the relationship between global integration and change (to both new and demolished 

buildings) would be even stronger if commercial buildings were studied separately from 

residential structures in any future regression analysis.  The Theorem of Movement is, after 

all, particularly focused on commercial uses and their need for high, wide-area traffic 

density.  Although time and resources did not permit such an alternative here, visual map 

patterns, especially in Oberlin Village, seem to indicate very clustered demolitions and new 

commercial buildings along high global integration street segments (see Figures 5.8 and 

5.9) as well as conversions of residential to non-residential land use in all three time periods.     

 

Higher levels of local integration in the four case neighborhoods were relatively consistent in 

their relationship to greater change over the entire time span of the study.  The change most 

often associated with higher local integration in the case neighborhoods of this study was 

building demolition, although new construction on street segments with high levels of local 

integration was also fairly consistent.  It is important to reiterate here that local integration 

(as well as connectivity) is a local measure, relating to an area of the case study limited to 

three steps from any given street segment to all other street segments in the neighborhood.  

Obviously, a relationship between local integration and change is focused on an area of 

influence that is typically within walking distance or a short drive.  How does this affect an 

interpretation of the findings?  It is reasonable to conclude that new buildings and 

demolitions associated with higher local integration values are more typically neighborhood-

specific functions such as small grocery stores, local restaurants, and churches.  However, it 



 

316 

would have been very difficult to test for this assumption without more data about use for 

each building in every case study neighborhood.  As with global integration, future studies 

might benefit from a division in building change by residential or non-residential.  It is 

possible to contend that local integration was consistently related to both building demolition 

and new construction in the four study areas (see Table 7.2) for many of the same reasons 

that global integration was associated with these dependent variables.  The relationship 

between local integration (R = 3) and building change tends to be limited to a local or 

neighborhood range (the distance between any space and all other spaces three steps 

away), but local integration was only slightly less consistent as a predictor of new building 

construction and demolition in the four neighborhoods.  In Oberlin Village, the same trends 

over time that occurred with global integration and demolition were also seen with local 

integration (see Table 5.11): that is to say, the bivariate regression between local integration 

and building demolition (measured both as Beta and R-square) decreased over the 96-year 

study time span. 

 

The second local space syntax measure employed in this study, connectivity, was a 

consistent and fairly strong predictor of building change in all four case study 

neighborhoods, and throughout the study time span (see Table 7.2).  Bivariate regression 

analysis and Chi-square values were not as consistent in their measure of the relationship 

between building change and connectivity as they were with local integration, but 

connectivity was still a relatively robust and dependable predictor of building demolition, and 

only slightly less reliable as a predictor of new construction.  It is important to remember that 

as with the other local space syntax measure (integration at R=3, also known as local 

integration), patterns of co-awareness and co-presence that emerge as a consequence of 
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movement do present a form of virtual community—such as restaurants and bars taking 

advantage of areas of greater exposure to liveliness.  Further, the movement theorem 

establishes an analytical approach to spatial systems as economies, with the ability to 

distinguish space uses according to their attraction or repulsion from movement densities—

such as retail uses demanding the closest connection to concentrated movement patterns 

(Hillier, Penn, Hanson, Grajewski, & Xu, 1993).  However, local integration and connectivity 

have more bearing on local movement patterns and there relationship to land uses that are 

attracted to higher density, such as local bars, restaurants, and churches.  Studies have 

shown a positive correlation between integration values of road segments and actual traffic 

patterns (Peponis, et. al., 1997, p. 346).  Studies have also show a positive relationship 

between global integration (R=N) and network-wide traffic patterns, while local integration 

(R=3) appears to correlate with either measured pedestrian or local short-trip vehicular 

traffic (Caria, et. al, 2003; Dawson, 2003; Paul, 2011; Peponis, et. al, 1997).  Finally, it is 

prudent to exercise some caution in separately interpreting the findings for the predictor 

variables of global integration, local integration, and connectivity because of hints of 

multicollinearity seen in the survey and physical data subsets for each neighborhood. 

 

In summary of Research Question 2, it is crucial to remember the importance of street 

layouts in relation to how and where neighborhoods grow and change.  Streets have 

permanence because they give access to properties, and for the same reason they are 

places of conflict between various users;  “Once defined in space, property owners will 

strongly resist any change to a street’s routing” (Bosselmann, 2008, p. 242).  Indeed, 

Southworth & Ben-Joseph, (1997, p. 3) contend: “street standards may appear benign but 

they are powerful in the way they shape the environments we live in.” Given the apparent 
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permanence afforded by roads, highways, street rights-of-way, and utilities indicated in 

earlier studies, and the consistent and reliable predictions of building and land use change 

exhibited by the space syntax measures in the four case neighborhoods of this study; it is 

startling to realize that the founding plans and layouts for new and redeveloped suburban 

communities are still—even today—relegated to private developers and contractors with 

little oversight by city planning departments. 

7.3.3. Research Question 3: Summary  

The third research question asked how neighborhood size and age might moderate the 

relationship between change and existing patterns of buildings, plots, blocks, and streets.  In 

each case study community, change was measured first as buildings that were built or 

demolished in each of the four time periods, and then as changes to land use over time, as 

a corroborating measure of change.  The two potential moderating variables were 

neighborhood size, measured as acreage; and neighborhood age, measured as length of 

time that the neighborhood had existed since its inception. 

 

Size:  Several indications in this study pointed to a moderating effect due to neighborhood 

size.  Cherry was selected specifically because of its smaller acreage compared to the other 

three case study communities.  Several measures, including trends in demolition and new 

construction along high global integration streets and large blocks led to the conclusion that 

the small boundary-controlled neighborhood of Cherry was more quickly developed to a 

saturation point, and thus: neighborhood size had a moderating effect, especially since the 

edges of the community were otherwise controlled against expansion.  It was also noted that 

the dense, well-connected street system in Cherry related to substantially higher levels of 

intelligibility compared to the other case study neighborhoods that had longer, less 
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connected, or even dead-end roads.  It is likely that high levels of intelligibility in Cherry also 

contributed to the robust resident cohesion seen in the community surveys, as well as the 

clearly defined borders evident in the resident self-drawn maps.  Because of the correlation 

between size and intelligibility some caution should be considered in interpreting the 

findings.  However, both age and intelligibility may act in moderating the predictor/outcome 

relationships, since it has been shown that intelligibility “tends to decrease as the [street] 

system grows” (Hillier, Burdett, Peponis & Penn, 1987, p. 238).  Future research into how 

size and intelligibility may moderate the relationships between the formal and spatial 

characteristics of a neighborhood—and change—may add a more detailed understanding of 

the mechanism of structural inertia.  Although defining levels of moderation between 

dependent and independent variables is often difficult, it would seem that Cherry did indicate 

fairly convincing evidence of moderation due to neighborhood size. 

 

Age:  This study did not find a clear or consistent pattern in any of the predictor/outcome 

variable relationships across the four case study neighborhoods that would indicate 

moderation by neighborhood age.  Several possible age-related trends were considered, 

such as the nearly linear reduction of difference in proportions between quartiles of highest 

and lowest values of the predictor variable.  This trend was rather distinct in two study areas 

(Oberlin Village and College Park – see Sections 5.2.4 and 5.3.4), and would seem to 

indicate that as neighborhoods grow older, the morphological and syntactic predictors have 

less and less relation to change over time (measured in the outcome variables of new and 

demolished buildings).  However, the two Charlotte neighborhoods did not show as clear a 

pattern of decreasing differences between the extremes.  None of the bivariate regression or 
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Chi-square analyses in Chapter 5 replicated the pronounced patterns seen in the descriptive 

statistics analysis for Oberlin Village or College Park either.   

 

The College Park neighborhood was specifically selected and examined because of its 

shorter time span since inception.  Thus, College Park was the comparison case study area 

meant to identify possible moderating effects due to neighborhood age.  If the relationships 

between predictor and outcome variables become less pronounced with age as suggested 

in Section 6.5, we would have expected to see a different trend over time in the College 

Park neighborhood findings than seen in the other three case studies.  But this was not the 

case.  Indeed, College Park displayed substantially the same trends of decreasing 

difference over time that was seen in Oberlin Village—one of the oldest neighborhoods.  

Chapter 6 looked at the possibility that neighborhood age as a moderating variable would be 

more pronounced with the selection of a substantially younger neighborhood, or that trends 

over time in College Park were masked by the merging the early communities of College 

Park and Idlewild for this case study.  However, neither of these possible explanations 

would have accounted for no apparent age moderation at all.  It is also possible that age in 

fact has no direct moderating effect on the relationship between the predictor and outcome 

variables examined in this study.  Future research into how age moderates the relationships 

between the formal and spatial characteristics of a neighborhood and change may add a 

more detailed understanding about the iterative nature of the structural inertia model. 

7.3.4. Research Question 4: Summary  

Research Question 4 asked how patterns of buildings, plots, blocks, and streets of a 

neighborhood relate to residents’ perceptions of place attachment and place identity.  In 

each case study community, place attachment and place identity were measured as the 
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outcome, or dependent variable using two well-tested scales (see Section 4.3.3): the 

Bruckner Neighborhood Cohesion Index (NCI) and the Stedman Attachment Scale (SAS).  

The predictor (independent) variables examined for this question included both 

morphological and space syntax measures, including block size, plot size, building footprint 

area, global integration, local integration, and connectivity.  As described in Section 4.3.3, 

the NCI and SAS place attachment and place identity measures were administered as the 

major component of a mail-out/mail-back survey instrument (see Appendix D) that was 

mailed to a stratified and randomized selection of residents from each of the four case study 

neighborhoods in the spring of 2012.  The target response rate minimum was 30 per 

neighborhood study area, and responses were in excess of the minimum.  Between 32 and 

37 responses were received from each neighborhood (see Table 6.5) for a total N=137 and 

an overall response rate of 19%. 

 

In a preliminary step, correlation matrices were compiled for each neighborhood in order to 

identify statistically significant pairwise correlations between each of the physical 

(morphological and syntactic) and socio-demographic predictor variables, and both of the 

place attachment and place identity outcome variables (the NCI and SAS scales).  In 

Oberlin Village and College Park, none of the physical variables were significantly correlated 

with either the NCI or SAS scale, although several of the socio-demographic independent 

variables had statistically significant correlations with both outcome variable scales including 

number of neighbors known to the respondent and years planned to remain in the study 

area.  In Biddleville, three of the physical predictor variables had statistically significant 

positive correlations with the NCI scale–global and local integration as well as connectivity.  

Block size was also significantly correlated with the NCI scale, but in a negative relationship.  
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In Cherry, only the predictor variable of building size (that the respondent lived in) had a 

statistically significant correlation with the NCI scale.  Caution was also raised about 

multicollinearity because the three space syntax predictors were highly correlated in the 

matrices developed for each of the four study areas.  When multivariate regression models 

were compiled in Chapter 6, it was found that plot area, local integration, building size, and 

total property value were all statistically significant coefficients when considering only 

physical independent variables.  However, the physical predictor variables only explained 

approximately 13% of the variance in the NCI scale.  Finally, all of the physical predictor 

variables became non-significant when combined with the statistically significant social and 

demographic independent variables in the final model.  In consideration of whether 

buildings, plots, blocks, and streets of a neighborhood relate to residents’ perceptions of 

place attachment and place identity, questions still remain.  It is possible that collinearity 

between the space syntax predictors make it difficult to estimate the effect that each 

individual syntactic independent variable has on the NCI scale as outcome variable.  It is 

also quite possible that the available place attachment and place identity scales are 

measuring a different dimension of inertia than the physical predictors.  Only a future place 

attachment scale, specifically designed to be administered and analyzed in combination with 

the physical characteristics of the respondent’s geographical location, may be capable of 

answering that question. 

 
7.4. Summary Conclusions 

 
The primary purpose of this study was to understand how existing patterns of buildings, 

plots, blocks, and streets affect structural inertia in first-ring suburban neighborhoods.  The 

definition of structural inertia introduced here was the tendency of a community to resist 
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change due to, among other things, its existing physical and social fabric.  In order to 

understand structural inertia, measuring change or persistence in the patterns of space and 

the built environment were therefore of primary concern in this exploration.  Part of the 

practical justification for this research was clearly articulated by McManus and Ethington 

(2007) in their claim that only scant research has been accomplished in suburban theory—

other than how suburbs begin.  In addition, it was noted that the concept of structural inertia 

as an active and powerful force is essentially uncharted territory.  First and foremost then, 

this study was undertaken in order to develop a theoretical basis upon which practical 

design and policy tools could later be generated to successfully anticipate and design for 

structural inertia—particularly as it relates to the growth and decay of first-ring suburban 

neighborhoods. 

 

If structural inertia is resistance to change, then resistance had to be either directly analyzed 

in the form of attitudes and behaviors of people in a neighborhood, or else the accretion of 

individual decisions had to be measured using the manifest physical changes that occur in a 

neighborhood over time.  If a longitudinal measure of the physical changes in a 

neighborhood were to be made, it was accepted that the metric should be patterns of 

change in a community that occur in relation to the predictor variables, not simply levels of 

aggregate change within the community.  In other words, merely measuring aggregate 

change over time would not confirm whether the measured transformation would have 

occurred even without the predictor variables.  It was also accepted that it would be very 

difficult to measure lack of change in the physical record, since there was no way to gauge 

whether there had been any force for change, or where such a force had occurred.  Within-

case comparisons of the variables occurring in the four similar case study neighborhoods 
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were analyzed over an 81 to 96 year time span.  These in-case measures were followed 

with cross-case examinations of the relationships between the same predictor and outcome 

variables.  A direct measure of resistance to change (inertia) in attitudes and behaviors was 

also accomplished with the use of psychometric place attachment and place identity scales, 

however, this effort was limited to the attitudes of neighborhood residents currently living in 

the four case study neighborhoods.  Because place attachment and place identity could only 

be measured in the last of the four time periods, an effort was made to stratify the sample 

frame of current residents into three periods of residency before final random selection, so 

that longer-term residents would have a reasonable chance of being represented in the 

survey responses. 

 

This study found that almost all of the independent variables of block size, plot size, building 

footprint, global integration, local integration, and connectivity were individually reliable, 

robust, and fairly consistent predictors of change, when measured as existing, new, or 

demolished building inventory over time (see Sections 7.3.1 and 7.3.2).  Land use was also 

included as an additional measure of change, but it was not found to be consistent, largely 

due to the sparse number of plot/parcels that transitioned between residential and non-

residential uses.  Land use as a measure of change had the added concern of insufficient 

information about overriding and interactive political and legal controls within the case study 

neighborhoods over their study time spans.  Map patterns that were produced for examining 

land use change in the case neighborhoods (in all time periods) did seem to indicate similar 

patterns and relationships with the independent variables that were seen when measuring 

other forms of change (building demolition and new construction).  But the results were only 

useful for corroborating, or triangulating, the other predictor and outcome relationships. 
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In answer to the fundamental question of this study, “How do existing patterns of buildings, 

plots, blocks, and streets affect structural inertia in a first-ring suburban neighborhood?” the 

following was found: The most persistent—least changing—patterns of built form were 

consistently on the smallest blocks and property parcels.  Surprisingly, the most persistent 

buildings had larger footprints in this study.  Buildings with the most apparent inertia 

occurred along streets with the lowest values of global integration, meaning they had the 

least predicted system-wide movement, meaning they were along the most syntactically 

segregated streets (i.e. they were the least accessible street segments within the system).  

Persistent buildings also related to the most segregated—lowest local integration—streets, 

and street segments with low connectivity. 

 

7.5. Strengths and Limitations of the Study 

 
One of the strengths of the research approach in this study was its inherent ability to imply 

causality through a time-series analysis, as well as cross-case analysis, between 

theoretically different neighborhoods.  However, for several reasons, the research 

undertaken here must by necessity be interpreted with some small amount of caution.  The 

suggestion of causality in this study is limited by several factors, including, limited evidence 

of temporal precedence because of the 27 to 39 year gaps between observation points 

(1914-1953, 1953-1980, 1980-2010).  Although the data collected were thorough and 

detailed per time period, and initial patterns of the independent measures of the built 

environment are quantifiable and repeatable, the interaction and lag time of the affect on the 

dependent variables is less clear.  If analysis could have been employed immediately before 
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and after the impact of a single temporal event, causation would have been a stronger 

assessment, but this option was not in the nature of the available data.   

 

The use of a symbiotic mixture of research techniques with both longitudinal examinations of 

physical form and space using Conzenian Morphology as well as space syntax measures to 

account for the spatial configuration of the street system is a crucial strength of this study.  

Although several studies had previously considered the impact of street and block size on 

patterns of demolition over time (Scheer & Ferdelman, 2001), these studies only considered 

streets as wider versus narrower, or continuous versus discontinuous.  Their metrics did not 

allow an examination of the street system as a spatial configuration, or a consideration of 

which street segments would be privileged for higher movement patterns.  For example, 

Scheer & Ferdelman, (2001, p. 23) note that the narrower and discontinuous north-south 

streets in their study did not go through a cycle of obsolescence and demolition in the way 

that the main thoroughfares did, and further, that the structures on these streets were five 

times more likely to survive.  Yet merely measuring street continuity or “wider” roads, rather 

than a suggestion of which street segments were privileged for greater movement within the 

system, limited their study. 

 

Another strength of this research was the rigorous and robust size of the data sets derived 

for each neighborhood, and the level of detail for each individual datum.  In this sense, all of 

the physical data for the study were from complete populations rather than merely sample 

sets derived from the population.  For example, when looking at demolished buildings in 

Oberlin Village, this study identified approximately 500 demolished buildings (greater than 

250 SF) out of the 3,579 total structures in the 96-year history of the study area.  In this 
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study, only the survey data were generated from relatively small random samples used for 

inferring to the larger sample frame.  The apparent collinearity in the space syntax predictor 

variables examined in the multivariate regression models compiled from the survey 

response data (N = 137) may suggest some caution in interpreting the findings in the full 

study data set (N ≥ 12,000) of space syntax independent variables.  In other words, although 

global integration, local integration, and connectivity were all shown to be reliable and 

consistent predictors of change when examined individually, collinearity may exist between 

the three syntactic measures in the full dataset as well. 

 

A concern also existed about the limitations of using land use change measure as a 

dependent or outcome variable.  Land use change was identified over the life of each case 

study area, and discussed in geographic (map) patterns.  In order to eliminate potential 

externalities in a more thorough analysis, each neighborhood examined in this study would 

have to have been controlled for all legal and political mandates affecting the process of 

change.  For example, the study would have had to address historic zoning or land use code 

changes that took place during the lifespan of the community, and how these mandates may 

have affected land use changes.  Alternative explanations for persistence or change would 

also need to take into account adjustments in the legal landscape of the metropolitan area 

over time.  For these reasons, and for the particularly small size of the data, land use 

change and its implications were limited to map patterns and triangulating other measures. 

 

Finally, it is important to consider what strengths this study may have in external validity.  

Groat & Wang (2002, p. 346) suggest that the potency of a case study strategy is in its 

ability to generalize to theory, not necessarily to a larger population.  While it is true that the 
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findings and implications for this study were focused on developing theory and empirical 

findings for the four case study areas examined in this research, they are relevant to a far 

more comprehensive theory of structural inertia and a much wider range of urban and 

suburban neighborhoods than merely first ring suburbs.  Neighborhoods near the core of US 

cities, especially with some of the same characteristics as the four study areas herein (such 

as size, proximity to downtown, age, early sources of employment and public transit, etc.) 

would likely experience many of the same predictor and outcome relationships seen here.  It 

is also suggested that the basic tenets of structural inertia may apply to newer and larger 

suburbs, and the general mechanism of change in the form and space of cities. 
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7.6. Implications for the Design Community: How Can We Use This Information? 

 
The overarching practical goal of this study was to produce a viable structural inertia model 

as a primary step in the future development of new tools to understand and predict the 

persistence of economically or physically devastated neighborhoods, as well as the normal 

urban growth patterns that we see around us every day.  Working in concert with the forces 

of structural inertia would enable planners, urban designers, and architects to better stabilize 

and strengthen affected neighborhoods, in preference to unsustainably leap-frogging to new 

greenfield developments.  This research has also been specifically directed toward first-ring 

suburbs because they have received limited research attention, yet they are home to nearly 

20 percent of the US population (Puentes & Warren, 2006, p. 1).  As noted in Section 7.5 

however, implications from this research and the recommended policies and tools are 

potentially applicable to a much wider range of urban and suburban neighborhoods than 

merely first ring suburbs. 

What practical implications have been discovered in this study, and how do they translate to 

policies and design tools for urban planners and city designers?  Table 7.3 summarizes a 

number of findings produced by this study, and a description of what they imply for the 

professional.  The left column in the table summarizes specific findings derived from the 

summary sections of this study, and the middle column translates the empirical findings into 

implications for the design and planning professions.  The far right column (highlighted in 

blue), is the direct policy or design protocol suggested by the finding and implication. 
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Table 7.3: Findings, Implications, and Recommendations for the Profession 

Finding Implication Recommendation 

Larger block sizes relate 
to greater change in 
building inventory 

Controlling initial block layout in a 
neighborhood or development will 
help direct where change takes 
place 

Provide larger blocks in zones 
of desired building and land 
use flexibility - such as 
commercial or mixed use  

Small blocks are 
associated with areas 
resistant to change – 
more structurally inert 

Creating smaller sized and 
relatively uniform blocks predicts 
more persistent form, especially 
residential buildings 

In designing for relatively stable 
residential zones, smaller 
blocks predict less change in 
the layout of new homes 

Larger plot/parcel sizes 
relate to greater change 
in building inventory 

Ensuring that large plots are 
available in the initial neighborhood 
layout directs focus of future 
development 

Providing a mix with larger 
plots sizes allows more 
flexibility over time, especially 
for commercial or mixed uses 

Homologous or uniform 
parcel sizes predicts 
less change over time, 
particularly small plots 

Layout for a new community 
development with uniform plot 
sizes predicts more inertia in use 
and development of plots 

Creating a uniform layout of 
plots for a neighborhood 
maintains current uses, and 
does not allow easy change 

Small building footprints 
are associated with more 
change over time 

Examining an extant neighborhood 
by building size allows a measure 
of where change is more likely to 
occur 

Examining where small 
buildings now exist can predict 
where to expect future change 

Street segments with 
high global integration 
predict change - as new 
building and demolition 

High global integration roads are 
privileged for more through-
movement in the city street system 
and indicate likely areas of change 

Allow flexibility for change in 
new and demolished buildings, 
and land use such as retail, at 
high global integration streets 

Within a neighborhood 
street system, high local 
integration predicts new 
or demolished buildings 

High local integration in 
neighborhood streets, which attract 
local movement, indicate higher 
rates of new and demolished bldgs.  

Allow flexibility for change in 
new and demolished buildings, 
and localized land use, at high 
local integration streets – Note A 

Connectivity level of a 
neighborhood street is a 
consistent predictor of 
new construction 

The number of street inter-
connections with other local roads 
is a consistent predictor of new 
construction, such as homes 

Areas for new construction may 
benefit from streets having 
better road interconnections, 
especially homes 

Note A: A number of studies suggest local integration correlates with either measured pedestrian or local short-trip vehicular 
traffic (Caria, et. al, 2003; Dawson, 2003; Paul, 2011; Peponis, et. al, 1997) 

 

7.7. Future Research and Goals 

 
First and foremost, my quintessential goal is to expand the scope of research into the 

structural inertia model proposed in this dissertation.  Although this study has made a 
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thorough investigation into most of the inertial factor categories of built environment and a 

portion of the social/cultural factors identified in Figure 3.2, a great deal of research into 

other physical, social, economic, and political/legal factors would still need to be completed 

in order to fully understand and utilize the structural inertia model.  Further, more research 

will be needed to develop practical test measures and procedures for the study of structural 

inertia, in the form of survey instruments, GIS protocols, and physical descriptors for use by 

professionals in the fields of urban studies, planning, and city design. 

 

Indications of interactive effects from multiple predictor variables in this study are a 

potentially rich source of future research.  The negative correlations between block size and 

both global and local integration (indicated in the correlation matrices) in several of the study 

areas are intriguing and worth further examination, as are the possible collinearity of the 

various space syntax predictors.  A preliminary look at these interrelated predictor variables 

was seen in the map pattern analysis developed for each neighborhood that overlaid both 

block size and integration in the same map with building demolition or new construction.  

Further longitudinal examination of land use as an outcome variable would also be worthy of 

additional study, although care will need to be taken to control for governmental, political, 

and economic restrictions on how and where change in land use may have occurred. 

 

Further research is also needed to further understand the relationship of age as a 

moderating variable in the structural inertia model.  No consistent indication of a moderation 

effect due to neighborhood age was seen in this study, although several interesting hints to 

its existence were noted.  A better understanding of the iterative nature of the structural 

inertia model may also help define how age applies to the mechanism of change. 
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A final implication for future research arises from the design and use of the survey 

instrument incorporated into this study.  The use of place attachment and place identity 

scales for suburban research could be quite efficacious, but the majority of pre-existing 

scales had very limited application to the measurable physical characteristics of a 

neighborhood—even though many earlier studies had used them for exactly that 

comparison.  Future research might well develop an integrated place attachment index that 

contains items that can be compared with coded geographic locations for the respondents 

and the physical characteristics of their context.  The self-drawn map portion of the survey in 

this study also yielded substantially more information about a sense of neighborhood identity 

and community legibility than was anticipated.  Although a number of studies have operated 

in the area of mental maps and community image work, it would seem that even more 

detailed and revealing information may be derived by comparing mental maps, place 

attachment surveys, and a longitudinal analysis of change. 
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Appendix A: Comprehensive Literature Diagram By Topic 
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Appendix B: Neighborhood Cohesion Instrument 
Source: (Buckner, 1998, p. 783) 
 

# Item Correlation 
Coefficient 

 Attraction to neighborhood items  

1 
Overall, I am very attracted to living in this neighborhood 0.75 

5 
Given the opportunity, I would like to move out of this neighborhood 
(Reverse Coded – see notes below) 

0.66 

13 
I plan to remain a resident of this neighborhood for a number of years 0.71 

 Neighboring items  

3 
I visit with my neighbors in their homes 0.70 

7 
If I needed advice about something I could go to someone in my 
neighborhood 

0.72 

9 
I believe my neighbors would help me in an emergency 0.60 

11 
I borrow things and exchange favors with my neighbors 0.66 

15 
I rarely have neighbors over to my house to visit  
(Reverse Coded – see notes below) 

0.69 

17 
I regularly stop and talk with people in my neighborhood 0.67 

 Psychological sense of community items  

2 
I feel like I belong to this neighborhood 0.83 

4 
The friendships and associations I have with other people in my 
neighborhood mean a lot to me 

0.80 

6 
If the people in my neighborhood were planning something I’d think of it as 
something “we” were doing rather than “they” were doing 

0.70 

8 
I think I agree with most people in my neighborhood about what is important 
in life 

0.57 

10 
I feel loyal to the people in my neighborhood 0.83 

12 
I would be willing to work together with others on something to improve my 
neighborhood 

0.57 

14 
I like to think of myself as similar to the people who live in this 
neighborhood 

0.65 

16 
A feeling of fellowship runs deep between me and other people in this 
neighborhood 

0.84 

18 
Living in this neighborhood gives me a sense of community 0.85 

Source: (Buckner, 1998, p. 783) 
Note that item numbering follows original, but items have been reordered to group according to construct scale.  All items 
were written as five point Likert Scale: (1) strongly agree, (2) agree, (3) neither agree/nor disagree, (4) disagree, (5) 
strongly disagree. Except for the negative keying of items 5 and 15, all items require recoding before means are computed 
(i.e. 1=5, 2=4, etc.).  After recoding, the sense of community cohesion variable is equal to the mean of all 18 items. 
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Appendix C: Chart of Variables Used In The Study 
 

Outcome Variable 
(Dependent) 

Research 
Question 

Scale Measure Reference Nature of the 
Data/ Source 

Change – Buildings 1, 2 Neighborhood % SF of new buildings in time 
period per total category of 
building SF 

Scheer & 
Ferdelman, 
2001a 

GIS, city or 
county archive 

Change – Land 
Use 

1, 2 Neighborhood % SF of building land use in 
time period per category total 
SF 

Scheer & 
Ferdelman, 
2001a 

GIS, Tax  
City or county 

Change – Density 1, 2 Neighborhood, 
block 

% SF of building per block Siksna, 1997 GIS 

Sense of Place 1, 2, 3 Neighborhood
- Residents 

Approx. 18 Item Place 
Identity Scale (see section 
4.3.3) 

Bonaiutoa, et 
al., 1999 

Survey 
Instrument 

      

Predictor Variable 
(Independent) 

Research 
Question 

Scale Measure Reference Nature of the 
Data 

Syntax-Global 
Integration 

2 City Radius = n, global integration Griffiths, et al., 
2010 

GIS, DepthMap 

Syntax – Local 
Integration 

2 Neighborhood Radius = 3, local integration Griffiths, et al., 
2010 

GIS, DepthMap 

Syntax – 
Connectivity 

2 Neighborhood  Griffiths, et al., 
2010 

GIS, DepthMap 

Building Size 1 Building, 
Neighborhood 

% SF of building, per 
neighborhood building mean 

Whitehand & 
Carr, 1999 

GIS, City or 
county 
Planimetrics / 
Sanborn 

Plots 1 Plot, Block % SF of lot subdivision, per 
block SF 

Whitehand & 
Carr, 1999 

GIS, City or 
county 
Planimetrics / 
Sanborn 

Block Size 1 Neighborhood % SF of block, per 
neighborhood block size 
mean 

Siksna, 1997 GIS, City or 
county 
Planimetrics / 
Sanborn 

      

Socio-Economic 
Unit Description 

Research 
Question 

Scale Measure Reference Nature of the 
Data 

Family Income All Neighborhood 
Average 

Census blocks with centroid 
occurring within 
neighborhood, then averaged 

Song & Knaap, 
2004 

Census, GIS 

Median Age All Neighborhood 
Average 

Census blocks with centroid 
occurring within 
neighborhood, then averaged 

 Census, GIS 

Years Owning 
Property 

All Neighborhood 
Average 

Averaged across all 
properties in neighborhood 

 County Tax, GIS 

      

Moderating 
Variable 

Research 
Question 

Scale Measure Reference Nature of the 
Data/ 
Source 

Neighborhood Size 3 Neighborhood Total SF, Census sub-groups 
and local perception 
Alternate:  combined census 
subgroup & arterial edges 

Song & Knaap, 
2004 

GIS,USCensus 
City 

Neighborhood Age 3 Neighborhood Number of years, formation 
to present 

 City or University 
Historical 
Archive 
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Appendix D: Typical Self-Draw Map and Survey Instrument 
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Appendix E: Tables of Chi-Square Analyses 
 

Appendix E.1.1: Oberlin Village: Chi-Square Analysis - Building Change by                
Morphological Predictor Variable 

Pearson 
Chi-Square  

Time 
Period 

Morphological Predictor Variables 

Block Size Plot Size Building Size 

Building Change: 
Existing versus 
New 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.001 P ≤ 0.001 P ≤ 0.001 
Value: 43.03   df = 1 Value: 18.28   df = 1 Value: 13.47   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.001 P ≤ 0.001 P ≤ 0.001 
Value: 17.59   df = 1 Value: 16.22   df = 1 Value: 38.93   df = 1 

T
3
 – T

4 

2010 
P ≤ 0.394 P ≤ 0.230 P ≤ 0.041 
Value: 0.73   df = 1 Value: 1.44   df = 1 Value: 4.17   df = 1 

Buildings: 
Existing versus 
Demolished 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.546 P ≤ 0.042 P ≤ 0.001 
Value: 0.36   df = 1 Value: 4.13   df = 1 Value: 13.94   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.001 P ≤ 0.001 P ≤ 0.001 
Value: 24.72   df = 1 Value: 113.58   df = 1 Value: 44.32   df = 1 

T
3
 – T

4 

2010 
P ≤ 0.202 P ≤ 0.834 P ≤ 0.001 
Value: 1.63   df = 1 Value: 0.04   df = 1 Value: 27.09   df = 1 

Note: In all cases, Outcome variable categories are frequency of building change : existing versus new: or existing versus 
demolished, predictor variable categories are 25% Largest versus 75% Smallest, Building size refers to area of building 
footprint at ground level only    SPSS version 20 

 
 
 

Appendix E.1.2: Oberlin Village: Chi-Square Analysis - Building Change by                
Syntactic Predictor Variable 

Chi-Square  Time 
Period 

Syntactic Predictor Variables 

Integration Rn Integration R3 Connectivity 

Building Change: 
Existing versus 
New 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.001 P ≤ 0.011 P ≤ 0.001 

Value: 30.81   df = 1 Value: 6.397   df = 1 Value: 10.23   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.008 P ≤ 0.200 P ≤ 0.622 

Value: 7.03   df = 1 Value: 1.646   df = 1 Value: 0.24   df = 1 

T
3
 – T

4 

2010 
P ≤ 0.410 P ≤ 0.825 P ≤ 0.001 

Value: 0.68   df = 1 Value: 0.049   df = 1 Value: 13.48   df = 1 

Buildings: 
Existing versus 
Demolished 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.412 P ≤ 0.252 P ≤ 0.088 

Value: 0.67   df = 1 Value: 1.31   df = 1 Value: 2.91   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.001 P ≤ 0.001 P ≤ 0.001 

Value: 118.61   df = 1 Value: 22.26   df = 1 Value: 26.64   df = 1 

T
3
 – T

4 

2010 
P ≤ 0.001 P ≤ 0.117 P ≤ 0.085 

Value: 16.04   df = 1 Value: 2.45   df = 1 Value: 2.97   df = 1 

Note: In all cases, Outcome variable categories are frequency of building change : existing versus new: or existing versus 
demolished, predictor variable categories are 25% Highest versus 75% Lowest, Building size refers to area of building 
footprint at ground level only    SPSS version 20 
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Table E.2.1: College Park: Chi-Square Analysis - Building Change by                
Morphological Predictor Variable 

Pearson 
Chi-Square  

Time 
Period 

Morphological Predictor Variables 

Block Size Plot Size Building Size 

Building Change: 
Existing versus 
New 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.002 P ≤ 0.129 P ≤ 0.930 
Value: 2.93   df = 1 Value: 2.30   df = 1 Value: 0.01   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.286 P ≤ 0.001 P ≤ 0.001 
Value: 1.14   df = 1 Value: 34.68   df = 1 Value: 42.31   df = 1 

T
3
 – T

4 

2010 
P ≤ 0.098 P ≤ 0.002 P ≤ 0.595 
Value: 2.74   df = 1 Value: 9.18   df = 1 Value: 0.28   df = 1 

Buildings: 
Existing versus 
Demolished 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.209 P ≤ 0.001 P ≤ 0.008 
Value: 1.58   df = 1 Value: 2.93   df = 1 Value: 7.00   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.175 P ≤ 0.001 P ≤ 0.001 
Value: 1.84   df = 1 Value: 131.57  df = 1 Value: 44.94  df = 1 

T
3
 – T

4 

2010 
P ≤ 0.049 P ≤ 0.341 P ≤ 0.001 
Value: 3.88   df = 1 Value: 0.91   df = 1 Value: 25.94  df = 1 

Note: In all cases, Outcome variable categories are frequency of building change : existing versus new: or existing versus 
demolished, predictor variable categories are 25% Largest versus 75% Smallest, Building size refers to area of building 
footprint at ground level only    SPSS version 20 

 
 
 
 

Table E.2.2: College Park: Chi-Square Analysis - Building Change by Syntactic Predictor 
Variable 

Chi-Square  Time 
Period 

Syntactic Predictor Variables 

Integration Rn Integration R3 Connectivity 

Building Change: 
Existing versus 
New 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.001 P ≤ 0.078 P ≤ 0.056 

Value: 70.99   df = 1 Value: 3.12   df = 1 Value: 3.65   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.768 P ≤ 0.532 P ≤ 0.057 

Value: 0.09   df = 1 Value: 0.39   df = 1 Value: 3.63   df = 1 

T
3
 – T

4 

2010 
P ≤ 0.001 P ≤ 0.001 P ≤ 0.001 

Value: 11.74   df = 1 Value: 11.95   df = 1 Value: 10.79   df = 1 

Buildings: 
Existing versus 
Demolished 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.064 P ≤ 0.002 P ≤ 0.001 

Value: 3.44   df = 1 Value: 9.58   df = 1 Value: 14.54   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.001 P ≤ 0.001 P ≤ 0.127 

Value: 30.07   df = 1 Value: 25.69   df = 1 Value: 2.33   df = 1 

T
3
 – T

4 

2010 
P ≤ 0.008 P ≤ 0.010 P ≤ 0.044 

Value: 7.13   df = 1 Value: 6.61   df = 1 Value: 4.05   df = 1 

Note: In all cases, Outcome variable categories are frequency of building change : existing versus new: or existing versus 
demolished, predictor variable categories are 25% Highest versus 75% Lowest, Building size refers to area of building 
footprint at ground level only    SPSS version 20 
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Table E.3.1: Biddleville: Chi-Square Analysis - Building Change by                     
Morphological Predictor Variable 

Pearson 
Chi-Square  

Time 
Period 

Morphological Predictor Variables 

Block Size Plot Size Building Size 

Buildings: 
Existing versus 
New 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.686 P ≤ 0.001 P ≤ 0.001 
Value: 0.164   df = 1 Value: 57.90   df = 1 Value: 10.54   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.001 P ≤ 0.001 P ≤ 0.079 
Value: 49.93   df = 1 Value: 45.91   df = 1 Value: 3.09   df = 1 

T
3
 – T

4 

2010 
P ≤ 0.545 P ≤ 0.017 P ≤ 0.022 
Value: 0.37   df = 1 Value: 5.73   df = 1 Value: 5.28   df = 1 

Buildings: 
Existing versus 
Demolished 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.181 P ≤ 0.001 P ≤ 0.001 
Value: 1.79   df = 1 Value: 11.08   df = 1 Value: 12.13   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.202 P ≤ 0.001 P ≤ 0.001 
Value: 1.63   df = 1 Value: 43.27   df = 1 Value: 15.83   df = 1 

T
3
 – T

4 

2010 
P ≤ 0.393 P ≤ 0.001 P ≤ 0.001 
Value: 0.73   df = 1 Value: 55.73   df = 1 Value: 17.81   df = 1 

Note: In all cases, Outcome variable categories are frequency of building change : existing versus new: or existing versus 
demolished, predictor variable categories are 25% Largest versus 75% Smallest, Building size refers to area of building 
footprint at ground level only    SPSS version 20 

 
 
 
 

Table E.3.2: Biddleville: Chi-Square Analysis - Building Change by                             
Syntactic Predictor Variable 

Chi-Square  Time 
Period 

Syntactic Predictor Variables 

Integration Rn Integration R3 Connectivity 

Buildings: 
Existing versus 
New 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.001 P ≤ 0.054 P ≤ 0.001 

Value: 281.80  df = 1 Value: 3.72   df = 1 Value: 88.04  df = 1 

T
2
 – T

3 

1980 
P ≤ 0.001 P ≤ 0.001 P ≤ 0.001 

Value: 17.42  df = 1 Value: 15.81  df = 1 Value: 14.43  df = 1 

T
3
 – T

4 

2010 
P ≤ 0.001 P ≤ 0.002 P ≤ 0.001 

Value: 38.55  df = 1 Value: 9.83  df = 1 Value: 13.37  df = 1 

Buildings: 
Existing versus 
Demolished 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.136 P ≤ 0.634 P ≤ 0.306 

Value: 2.22   df = 1 Value: 0.23   df = 1 Value: 1.05   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.001 P ≤ 0.001 P ≤ 0.001 

Value: 99.87  df = 1 Value: 68.91  df = 1 Value: 43.41  df = 1 

T
3
 – T

4 

2010 
P ≤ 0.001 P ≤ 0.001 P ≤ 0.001 

Value: 154.13  df = 1 Value: 69.05  df = 1 Value: 53.06  df = 1 

Note: In all cases, Outcome variable categories are frequency of building change : existing versus new: or existing versus 
demolished, predictor variable categories are 25% Highest versus 75% Lowest, Building size refers to area of building 
footprint at ground level only    SPSS version 20 
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Table E.4.1: Cherry: Chi-Square Analysis - Building Change by                         
Morphological Predictor Variable 

Pearson 
Chi-Square  

Time 
Period 

Morphological Predictor Variables 

Block Size Plot Size Building Size 

Buildings: 
Existing versus 
New 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.313 P ≤ 0.001 P ≤ 0.001 
Value: 1.02   df = 1 Value: 29.50   df = 1 Value: 92.10   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.700 P ≤ 0.001 P ≤ 0.001 
Value: 0.148   df = 1 Value: 34.96   df = 1 Value: 89.23   df = 1 

T
3
 – T

4 

2010 
P ≤ 0.878 P ≤ 0.001 P ≤ 0.001 
Value: 0.024   df = 1 Value: 34.93   df = 1 Value: 32.74   df = 1 

Buildings: 
Existing versus 
Demolished 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.006 P ≤ 0.430 P ≤ 0.441 
Value: 7.52   df = 1 Value: 0.63   df = 1 Value: 0.60   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.042 P ≤ 0.001 P ≤ 0.001 
Value: 4.14   df = 1 Value: 83.09   df = 1 Value: 18.76   df = 1 

T
3
 – T

4 

2010 
P ≤ 0.649 P ≤ 0.001 P ≤ 0.001 
Value: 0.21   df = 1 Value: 83.94   df = 1 Value: 14.10   df = 1 

Note: In all cases, Outcome variable categories are frequency of building change : existing versus new: or existing versus 
demolished, predictor variable categories are 25% Largest versus 75% Smallest, Building size refers to area of building 
footprint at ground level only    SPSS version 20 

 
 
 
 

Table E.4.2: Cherry: Chi-Square Analysis - Building Change by                                
Syntactic Predictor Variable 

Chi-Square  Time 
Period 

Syntactic Predictor Variables 

Integration Rn Integration R3 Connectivity 

Buildings: 
Existing versus 
New 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.189 P ≤ 0.135 P ≤ 0.107 

Value: 1.73   df = 1 Value: 2.24   df = 1 Value: 2.60   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.001 P ≤ 0.006 P ≤ 0.013 

Value: 28.99   df = 1 Value: 7.60   df = 1 Value: 6.16   df = 1 

T
3
 – T

4 

2010 
P ≤ 0.093 P ≤ 0.016 P ≤ 0.021 

Value: 2.82   df = 1 Value: 5.78   df = 1 Value: 5.35   df = 1 

Buildings: 
Existing versus 
Demolished 
(Measure  of 
Association using 
Frequency Counts) 

T
1
 – T

2 

1953 
P ≤ 0.108 P ≤ 0.023 P ≤ 0.067 

Value: 2.58   df = 1 Value: 5.15   df = 1 Value: 3.35   df = 1 

T
2
 – T

3 

1980 
P ≤ 0.001 P ≤ 0.001 P ≤ 0.001 

Value: 111.29   df = 1 Value: 72.56   df = 1 Value: 38.94   df = 1 

T
3
 – T

4 

2010 
P ≤ 0.110 P ≤ 0.866 P ≤ 0.058 

Value: 2.56   df = 1 Value: 0.03   df = 1 Value: 3.60   df = 1 

Note: In all cases, Outcome variable categories are frequency of building change : existing versus new: or existing versus 
demolished, predictor variable categories are 25% Highest versus 75% Lowest, Building size refers to area of building 
footprint at ground level only    SPSS version 20 

 


