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ABSTRACT 

Amenities are locationally-specific goods. Amenities 

have been shown to have a measurable effect on land and 

housing values. This research extends the analysis of amenity 

effects to the study of their impacts on the characteristics 

of the population and of neighborhood stability. Using the 

City of Cleveland, Ohio as a case study, amenity effects are 

addressed in the analysis of an inner- ci ty area that has 

changed extensively over the past 20 years. Consequently, 

amenities are measured against patterns of change common 

throughout Cleveland's inner-city. While the amenity effects 

are shown to be highly context-specific, those effects are 

nonetheless consistent with expectations based on housing and 

land market research. 
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CHAPTER 1: INTRODUCTION 

1.1 The Hypotheses 

This research examines the effect that natural amenities 

have on ameliorating the processes of neighborhood change in 

the City of Cleveland, Ohio and its inner ring of suburbs. 

The hypotheses tested by this line of research are that, 

1) natural amenities have a measurable influence on the 
social and economic attributes of urban neighborhoods and 
that this influence extends beyond traditional economic 
considerations of land and housing value; 

2) the influence of amenities are measurable with 
respect to demographic, racial, ethnic, employment, 
education, income, and other population variables; 

3) through their effects on the characteristics of the 
population, amenities also influence processes of 
neighborhood change. 

This work models how natural amenities mediate those 

processes that influence stability and change within urban 

neighborhoods. To test amenity effects within the context of 

large-scale change processes, the City of Cleveland is used as 

a case study. In recent years, the Cleveland metropolitan 

area has been affected by suburbanization, the restructuring 

of the local economy, and by significant out-migration of 

segments of its population. While these same factors have 

influenced cities throughout the U.S., in Cleveland they have 
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had a profound effect. Nowhere in the metropolitan area has 

this been felt more than within the City of Cleveland which 

has experienced losses in both jobs and in population. These 

losses have helped to change the character of Cleveland's 

neighborhoods, making the city an appropriate choice for a 

study in which amenities are measured as stabilizing 

influences of urban populations. 

1.2 Amenities 

Amenities are location-specific goods. A natural amenity 

is defined as a naturally occurring, and locationally specific 

good. Natural amenities can include lakes, rivers, wetlands, 

mountains, natural areas, vistas, and air quality. As these 

features seldom exist unaltered in cities, proximity to parks, 

preserves, reservoirs, and air pollution become proxy measures 

of open space, water bodies, and air quality. 

In the case of Cleveland, the city and the metropolitan 

area have a number of parks and water bodies which could be 

examined. Cleveland also has a number of disamenities that 

can also be addressed. One advantage in using Cleveland as a 

case study is its limited topographic relief. This has the 

advantage of making proximity the key· issue in determining 

amenity effects. It withdraws from consideration issues of 

view that drastically increase the complexity of this type of 

amenity analysis. Traditional research on amenities has 
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focused on the manner in which they affect property and 

housing value. This work breaks with that established 

tradition by extending the amenity concept to an evaluation of 

amenity effects on the socio-economic and demographic 

characteristics of inner-city neighborhoods. In doing so, 

this research addresses the extent to which amenities have 

stemmed neighborhood change in Cleveland's inner-city. In the 

study area identified in Figure 1 and labelled in Figure 2, 

the restructuring of the local economy, demographic shifts, 

and suburbanization are reflected in employment changes, 

decreasing income, education, and home ownership, as well as 

in increasing black populations and poverty. Amenity 

influences are thus measured against these changes using data 

derived from U.S. Census Bureau sources. 

1.3 Neighborhood Change and Amenities 

In the context of this research, neighborhood change or 

the transition of neighborhoods needs to be distinguished from 

housing turnover as the two can be quite different. Turnover 

is a change in the occupants of a structure. Rapid turnover 

can occur without a significant impact on the socio-economic 

or demographic character of a population. Neighborhood change 

refers to the characteristics of the population living within 

a specific area. While separate concepts, turnover does play 

a major part in many of the processes of neighborhood change. 
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Likewise, an absence of housing turnover may produce change as 

the existing populations age in place. Neighborhood stability 

is thus based on a degree of turnover sufficient to offset the 

aging of the population, without itself bringing about changes 

in the characteristics of that population. 

In order to assess the impact of natural amenities on 

urban neighborhoods, comparisons are made between areas that 

are in close proximity to natural amenities, and others at 

increasing distances from those amenities. This is based on 

the idea that there are processes of change at work in inner

city neighborhoods that will vary spatially with the proximity 

of natural or other types of amenities as shown in Figure 3. 

Proximity to an amenity or disamenity may affect rates of 

change in the characteristics of the population. As shown in 

Figure 3, rapid change may result when amenity proximity leads 

to in-migration of groups capable of paying the price for that 

proximity. It can also occur when disamenity proximity leads 

to the out-migration of those persons who can afford to live 

elsewhere. Slower rates of change may result as populations 

age in place due to the higher quality of life associated with 

living near an amenity. For disamenities, the absence of a 

market for their homes may also trigger change through aging 

in place. In either case, amenity or disamenity proximity may 

produce rates of turnover that are sufficient to offset aging 

but not so much as to change the characteristics of the 
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population. In such areas, the resul t would be a balance 

between aging and turnover and long-term stability in the 

characteristics of the population. 

Variations in the rate or extent of change in areas that 

differ only with respect to amenity proximity should be 

attributable to the amenity's effect on processes leading to 

neighborhood change. The hypothesis that amenities have an 

effect on neighborhood change processes is based on a series 

of assumptions concerning the social and economic impacts of 

amenity proximity. These assumptions are that, 

1) Amenities provide recreational opportunities and 
improve the degree of satisfaction that people have with 
regard to their life in an area. This increases with 
proximity to those amenities. This makes housing near 
ameni ties more desirable and increases the demand for 
such housing. 

2) Amenities increase the value of housing above the 
base value without the amenity influence. This may 
resul t in more stabili ty in housing values or less 
depreciation in a declining market. It may also produce 
higher rates of appreciation in an improving housing 
market. 

The effects of natural amenities on the socio-economic 

characteristics of urban neighborhoods are measured based on 

their influence over the ongoing processes of change within 

those neighborhoods. Expectations concerning those processes 

of change are connected to a series of assumptions concerning 

housing in Cleveland's inner-city. These are as follow: 
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1) That housing in the inner-city exhibits trends from 
1970-1990 indicative of neighborhood change. 

2) That these trends are reflected in changing occupation 
types, declining levels of education, income, and owner 
occupancy, increasing population densities, and higher 
rates of poverty. 

3) That such change is a direct result of the influence 
of suburbanization, economic stagnation, and demographic 
shifts in the housing market. 

Based on the preceding assumptions, residential areas in 

close proximity to an amenity should show more stability, or 

at least slower rates of decline, in income, education, owner 

occupancy, and white-collar employment than areas beyond the 

range of this amenity effect. As variables of race and 

ethnicity may be correlated with income, amenities should have 

some effect on racial and ethnic turnover as well. Beyond the 

area of amenity influence, the effects of suburbanization, 

restructuring, and demographic shifts should be more strongly 

reflected in the social, economic, and racial transition of 

urban neighborhoods. 

1.4 Assessment of Amenity Influences 

Assessment of amenity influences on both the social and 

economic characteristics of the population entailed the us~ of 

extensive data sets derived from U.S. Census Bureau sources 

for the years 1990 and 1970. These data sets were used as 

follows; 
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1) A factor analysis was run using a variable set drawn 
from the 1990 census. This showed the relationships 
between the population variables within the study area. 

2) The resulting factor scores were used as the basis for 
the factor maps. This mapping was used to determine if 
there was any visual evidence of amenity influences. 

3) The factor scores were also used in regressions. This 
was to determine if there was any statistical evidence of 
amenity influences using only a single point in time. 

4) Identical variable sets for 1990 and 1970 were used to 
calculate change over time. The purpose was to measure 
amenity influences on changes in the variables over time. 

The selection of 1990 and 1970 as the base years in the 

analysis of change stems from Cleveland contextual issues and 

from changes in the census that preclude using a longer time 

period. During the period 1970-90, conditions in the central

city changed significantly. Despite the rapid rate of change, 

the use of a shorter period may not be long enough for the 

effects of suburbanization, restructuring, and demographic 

change to be apparent in the population data. A longer 

period could provide greater resolution by including all of 

the timespan over which these processes had an impact on 

Cleveland's inner-city. However, changes in the census 

preclude an interval greater than 20 years. Many of the 

variables available for blocks and block groups in 1990 are 

only available at the tract level prior to 1970. As amenity 

influences may not be apparent at the tract level, the census 

structure dictates the use of 1970 as the base year. 
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1.5 The Research Questions 

The ultimate goal of this research is to address specific 

questions concerning amenity influences in urban areas. These 

questions provide a basis for understanding amenity effects 

and the manner in which those effects are reflected in the 

socio-economic characteristics of the population. In doing 

so, these research questions provide information on amenity 

effects that is absent from the current literature. The 

research questions and their meaning are as follows: 

1) Do statistically significant relationships exist 
between ameni ty proximi ty and variations in the variables 
and/or factor scores? 

The answers to this question will indicate whether 
amenity proximity has an effect on population 
characteristics. 

2) Which variables or factors are affected by amenity 
proximity and why? 

The answers to this question will indicate the 
population characteristics that are influenced by 
amenity proximity. The relationships can then be 
examined to determine why they exists. 

3) Are the amenity effects uniform or site-specific? 

The answers to this question will indicate whether 
the effects are uniform (resul ts are similar by 
type) or site-specific (results vary by site). 

4). How much of the variation in the data sets can be 
attributed to amenity proximity? 

The answers to this question will provide an 
assessment of the relative strengths of the 
relationships by providing information on the 
amount of variation in the population variables 
accounted for by amenity proximity. 
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5) Are the relationships linear, logarithmic, etc.? 

The answers to this question will provide a basis 
for making comparisons between the results of this 
research and other amenity studies which use land 
or housing values and which produce relationships 
which vary from linear to logarithmic. 

6) Do the best-fit lines vary by the type of amenity? 

The answers to this question will be use to assess 
whether ameni ty effects are constant or if they 
differ by the type of amenity. 

7) Do certain amenities produce higher R2 values? 

As part of question 6, the answers to this question 
will help to determine whether there are certain 
types of ameni ties that have a more pronounced 
effect than do others. 

The results of this research show that: 

1) block groups in close proximity to an amenity exhibit 
trends indicative either of aging in place or of 
turnover in favor of individuals who may make 
greater use of that amenity. In either case, areas 
close to an amenity show lower rates of decline, 
and in some areas improvements, in income, 
education, and related variables. 

2) due to the link between amenities and property value, 
variables associated with income are more 
susceptible to amenity impacts than variables 
without a strong income or status association. 

3) because there are many other influences on population 
characteristics, amenity effects are context
specific. They will therefore need to be 
considered in light of other influences and 
historic development patterns. 

4) despite the prevalence of contextual issues, there are 
generalizations that are applicable to situations 
beyond the bounds of this study. 
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1.6 Research Contributions 

While the examination of amenity impacts on population 

characteristics is an important contribution of this research, 

it is far from the only one. A review of the literature on 

amenities reveals common forms of analysis, units of study, 

and data resources. This research breaks from the established 

pattern. In doing so, this study contributes to the existing 

literature on amenities through the inclusion of: 

1) the analysis of amenity impacts over time; 
2) block groups as the units of analysis; 
3) variables beyond those of land and housing value. 

Among the amenity studies reviewed in this research, most 

use only a single point in time, ignoring potential temporal 

influences. The existing studies also rely very heavily on 

assessor or real estate sources for land and housing values of 

individual parcels. The use of block groups as the units of 

analysis not only sets this apart from previous studies but 

also allows the Census of Population and Housing to be used as 

the primary data source. This provides access to a broader 

range of variables. 

The use of block groups as the units of analysis also 

provides a means of separating the value of an amenity from 

the aesthetic qualities of individual homes. It removes the 

homeowners need to move and their resulting willingness to 

sell below the market price from amenity considerations. 
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The application of block groups in this research also 

sets it apart from many others in urban geography which rely 

on the use of tracts. While this adds little to the overall 

complexity of the analysis, the use of block groups provides 

the ability to focus on processes that may not be apparent at 

other scales of analysis. With changes in the data. available 

at the block group level, the ability to focus on a smaller 

area does not come at the expense of variable availability. 

One of the primary contributions of this study to the 

body of literature on amenities is that it expands the bounds 

of amenities research. The study of amenities as stabilizing 

influences in a community extends the research not just to the 

consideration of amenity influences on population, but to the 

consideration of their long-term effects on a community. 

In addition to its value to the body of literature on 

amenities, the results of this study also have more practical 

applications. This approach to looking at the value of an 

amenity may provide a means of evaluating long term effects of 

expenditures on new, or improvements to existing, recreational 

facilities. It may also provide another means for assessing 

the social costs of disamenities. 

1.7 Dissertation Structure 

As the literature incorporated in this research is highly 

varied, the literature review is divided into four chapters. 

4 
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The first of these chapters (Chapter 2) provides a review of 

the amenity literature. In doing so it examines how amenities 

are valued and their effects measured. The second review 

chapter (Chapter 3) concerns suburbanization, restructuring, 

and demographic change. It examines these three processes in 

light of their impacts on urban change. The third review 

chapter (Chapter 4) describes how suburbanization, economic 

restructuring, and demographic fluctuations at a city-wide 

scale translate into change at a neighborhood-scale. The 

final review chapter (Chapter 5) provides background material 

on social area and factor analysis and the utility of these 

statistical processes in examining the inter-relationships 

between socio-economic population variables. 

The review chapters provide the basis for the assumptions 

concerning amenity effects, the changes occurring in central 

cities, and their effects on neighborhoods. Based on the 

review chapters and on the discussion of Cleveland's socio

economic and environmental context, the remainder of the text 

provides a discussion of the research methodology, and follows 

the analysis through to a discussion of the findings of the 

study. 
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CHAPTER 2: AMENITIES 

2.1 Introduction 

Research on amenities can be found in the literature of 

many different disciplines. The research in this dissertation 

draws from those literatures on amenities in defining the 

function, effects, and the processes of amenity valuation. In 

particular, this review: 

1) provides a source for the definitions and assumptions 
related to amenity effects that are used in this study; 

2) details the scalar or hedonic pricing approach to 
amenity valuation as the basis for the measurement of 
amenity effects in this study; 

3) highlights the gaps in the literature related to the 
use of non-economic variables, to the use o.f only parcel
specific data, and to the absence of a temporal element 
in amenities research. 

2.2 Definitions 

Up to this point, amenities have been defined simply as 

locationally-specific goods. However, the term "amenity" has 

a wide variety of other possible definitions. An amenity may 

be some element which is desirable, has a positive economic 

value, or which could lure migrants. Amenities could also be 

those things which produce a pleasurable experience (Atkisson 

and Robinson 1969, 181). Amenities are exogenous with direct 

costs to consumers at or near zero (Diamond and Tolley 1982, 
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8). For use in this study, amenities are to be considered as 

locationally-specific, "public" goods, where access to the 

amenity is controlled solely by proximity. 

Amenities may also be defined based on their function. 

An amenity may serve an active function where individuals 

interact with or within that amenity. These active functions 

consist of recreation and education (McNulty et al. 1985, 58-

59). Amenities may also serve passive functions. These occur 

where amenities serve as boundaries or screens that separate 

incompatible land uses, or as symbols of community pride and 

interest (McNulty et al. 1985, 72-73). 

Function also plays a key role in determining whether a 

feature is considered as an amenity or as a disamenity. A 

feature such as a park would normally be considered to be an 

amenity in that it would function as a space for recreation 

and education. However, that same park may serve as a meeting 

area for gangs or as a location for the sale or purchase of 

drugs. The function of that space will, therefore, have a 

great deal to do with whether it is considered an amenity or 

a disamenity. Consequently, the impacts of a facility on 

surrounding areas also differ based on the facilities 

function. The effects of a feature such as a park on 

population variables may thus vary from one park to another 

based on function. This consideration of function has 

applications in the interpretation of the regression results. 
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2.3 Amenities Research 

Amenities research crosses many disciplinary boundaries. 

Research on amenities and amenity influences can be found in 

economics (real estate and land economics), geography, and 

sociology. Amenities research thus traverses the boundaries 

between academic study and practical application. 

Traditionally, research has focused on the role that 

amenities play in land and housing values, and in household 

location decisions (Diamond and Tolley 1982, 3). These have 

based amenity availability on the use of distance as a proxy 

(Correll et al. 1978; Diamond and Tolley 1982; Hammer et al. 

1974; Blomquist 1988). This type of research has examined the 

impact of CBD and service access, and other location-specific 

factors on land and housing values (B.A. Smith 1978; Clark et 

al. 1988; Palmquist 1992). Disamenities such as noise (Vaughn 

et al. 1982; Palmquist 1992) and air pollution (Bednarz 1975; 

B.A. Smith 1978; K. Smith 1977), and crime (Diamond 1980) have 

also been studied with respect to land and housing values. In 

these studies proximity to the source is the key to access and 

disamenity effect is in relation to land and property values. 

Another productive area of research on amenities has been 

in the area of natural or environmental amenities. In this 

type of research, features of the natural environment such as 

open spaces, water bodies, and topography are considered to be 

amenities (Blomquist 1988; Diamond 1980; Pollard 1983). They 
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are considered as such because they have direct and indirect 

benefits for those who are impacted by the amenities. Water 

bodies can have direct benefits for boating, fishing, and 

swimming, while open spaces can be utilized for a variety of 

recreational activities. These benefits are direct in that 

they can be measured objectively. However, some benefits of 

environmental amenities are indirect and are subjective to the 

individual user. These can consist of the scenic value of a 

body of water or a view from a hill (Clawson 1969, 167). 

Despite the range of subject matter on amenities, there 

is a significant gap in the existing body of research. This 

concerns the way in which amenities are addressed. Research 

on amenities commonly consists of value measurements based on 

land and property value. Rarely is this extended to include 

non-economic impacts. Even those studies which extend the 

analysis of amenities to the considerations of urban growth 

(Mueller-Wille 1990) or to population densities (B.R. Smith 

1993), do not carry those arguments much further. There is 

thus a gap in the literature in the area of amenity impacts on 

population characteristics. This is one of the gaps addressed 

in this research. 

2.4 Amenity Valuation 

The classification of a commodity as an amenity is 

dependent on individual consumer preferences. To function as 
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an amenity, a good must have a value based on its utility, 

substitutability, and the willingness of consumers to pay for 

it. These considerations may vary a great deal based on the 

demographic, and social, and economic characteristics of the 

individual consumer (Diamond and Tolley 1982, 9; Clawson 1969, 

147) . Consequently, the value of an amenity may vary from 

individual to individual. 

One of the most difficult tasks associated with amenities 

research is the difficulty in deriving a value for an amenity. 

In economic terms an amenity such as a scenic view and the. 

sentiment derived from experiencing that view, is commoditized 

in much the same way that one would a movie, a play, a trip to 

a museum, or a sporting event. Each is an economic commodity, 

but all are valued based on the nature of the experience and 

not on an actual concrete object (Coppack 1988, 356). 

The problem involved in measuring the value of an amenity 

is that, unlike a sporting event or a movie, amenities do not 

have direct costs. The value of an amenity cannot simply be 

measured based on the price of admission people are willing to 

pay. Amenities are also difficult to value as they are not 

always discrete. The determination of a value of any single 

amenity may thus be quite complex (Muller 1976, 125). 

In lieu of a price tag, accurately measuring the value of 

an amenity requires that an objective amenity value be derived 

from its subjective social, behavioral, and political values. 



34 

The social value of an amenity is based on the extent to which 

it contributes to satisfaction level of the population and to 

the education of that population. The behavioral value of an 

amenity is tied to the degree to which its presence or absence 

affects the behavior of individuals. An amenity's political 

value is reflected in the political importance given to its 

continued management, conservation, and preservation (Atkisson 

and Robinson 1969, 183-186). However, due to the degree of 

subjectivity and the range of potential responses in any of 

these valuations, the determination of an affective objective 

value is still quite difficult. 

2.5 Ranking and Comparative Pricing Approaches 

The absence of a definitive approach for determining the 

value of an amenity means that the assessment of an amenity's 

influence may involve a variety of approaches. Two of the 

most basic approaches for determining the value of an amenity 

are those which make use of ranking and comparative pricing. 

To deal with the highly subjective nature of determining 

the value of an amenity, researchers often resort to ordinal 

or ranking approaches. In this type of approach respondent 

feedback is used to rank the importance of an amenity and the 

influence that it has on daily activities and decision making. 

The net result is a relative evaluation of the value of an 

amenity as judged from direct respondent input. 
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An alternative to ranking or relative valuation is a 

comparative pricing approach. This type of approach entails 

the comparison of locations with and without access to an 

amenity. Valuation is then based on differences in property 

values in the test and control areas. This type of process 

allows for the calculation of an objective monetary value of 

an amenity for those areas under study. A basic problem with 

this type of approach, however, is that the amenity's value is 

specific to the conditions within the test and control areas. 

This may create problems in translating the results from the 

sites used in the analysis to other locations. 

2.6 Hedonic Pricing Approaches 

In the absence of direct pricing and in lieu of a 

comparative or ranking approach, this dissertation makes use 

of scalar valuation. This type of valuation goes beyond the 

comparison pricing approach to account for variations in the 

degree of access to an amenity. In this process the value of 

an amenity is based on a scale of access. The end product of 

scalar valuation is a model describing the value of an amenity 

relative to other factors. This model may then be extended 

for use in locations other than those under study. 

The most common type of scalar valuation involves the use 

of hedonic pricing. Hedonic pricing approaches trace their 

origins to Alonso and Muth and their research on land uses, 
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price gradients, and housing value (B.A. Smith 1978, 370-371). 

One of the initial applications of this method was in Eugene 

Brigham's 1965 paper "The Determinants of Residential Land 

Values." In this paper, Brigham modeled land values in Los 

Angeles as predicted by five factors. These factors were: 

1. Distance to the CBD 
2. Accessibility potential (To other employment centers) 
3. Neighborhood amenities 
4. Building values 
5. Topography "dummy" variable for a hillslope location 

This type of pricing model is based on the use of 

regression modeling in determining the impact of one or more 

amenities on the value of property. In its simplest form, 

shown below, hedonic pricing uses a linear regression model to 

determine the value of an amenity. 

The Linear Model 

where: 

V is land, or housing value; 
b is the coefficient relating amenity or disamenity 

access to value; 
A is the measure of access to amenity or disamenity Ail 
Xli X 2 , ••• I Xn are other variables influencing value with 

their associated coefficients, c l ' c2 , ••• , cn • 

1 Amenity or disamenity access measured as l/distance. It 
may also be measured with respect to noise pollution as sound in 
decibels, and air pollution in parts per million, particulate 
levels, etc. 
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As the amenity effects on land and housing value may not 

be linear, some studies use hedonic pricing approaches which 

include variable transformations. One example is in the use 

of log transformations: 

The use of log transformations is based on their 

effectiveness in modeling population density, and housing 

value relative to CBD accessibility. Since its original 

application, the hedonic pricing approach has been applied in 

a variety of situations and for a wide range of amenities. 

Table 1 presents a few examples of such applications. For the 

most part, the examples consider a limited slate of amenities 

or disamenities with respect to measures of land, housing, or 

property (land and housing) value. The information sources 

for these studies consist primarily of assessor or real estate 

data drawn from a single or limited time period. In spite of 

differences in the location of the case studies, the data 

sources, and the amenity or disamenity considered, the results 

are consistent. Value decreases with distance from an amenity 

and increase from a disamenity in a relationship that tends to 

be logarithmic. In those studies that do not consider value 

directly, measures strongly tied to value, population density 

and urban growth produce similar results to those studies 

using direct value measures. 
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TABLE 1: Amenity Studies Using Hedonic Approaches 

Author/Date Amenity Type Value Measure 

Bednarz 1975 Air Pollution Land Value 

Blomquist 1988 Lake Proximity Land Value 

Brown et al. 1977 Lake Proximity Property Value 

Clark et al. 1988 Cultural Amenity Land Value 
proximity 

Correll et al. 1978 Greenbelt Proximity Land Value 

Diamond 1980 Topography, Lake Land Value 
proximity 

Hammer et al. 1974 Park Proximity Property Value 

Kitchen et al. 1967 Park Proximity Property Value 

Mueller-Wille 1990 Natural Amenities Urban Growth 

Palmquist 1992 Highway Noise Land Value 

Pollard 1983 view, Proximity to Land Value 
Lakefront 

Smith B.A. 1978 Air Pollution Land Value 

Smith B.R. 1993 Ocean/Lake Coast Population 
Proximity Density 

Smith K. 1977 Air Pollution Land Value 

Vaughn et al. 1982 Noise Pollution Land Value 

The inclusion of a review of the literature on scalar 

valuation and hedonic pricing is not due to its mere presence 

in the literature. This approach to amenity valuation serves 

as the basis for the methods used in this study. 

2.7 This Research In Context 

While the methods used in this research may be similar, 

the application and the results that are derived are apart 
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from those of the existing studies on amenities. Although 

discussed briefly in the introduction (Chapter 1), the points 

on which this study differs from others in the literature are 

reviewed here so that this research may be placed within the 

context of the existing literature on amenities. 

One of the gaps in the literature on amenities is that 

most studies consider a limited number of amenities and often 

include just one. In reality, however, the situation is quite 

different. Space in an urban area may be criss-crossed by the 

overlapping effects of many amenities and disamenities. As a 

consequence, this research considers a number of amenities and 

disamenities. In doing so, it is possible to more closely 

approximate conditions in an urban area. 

In addition to considering only a few or an individual 

amenity, the traditional models rely almost exclusively on the 

use of economic variables for measuring amenity value. While 

this results in amenity value being expressed as a dollar 

figure for land and housing value, it may be possible to use 

other indicators. These may include indicators which reflect 

the characteristics of the population. The consideration of 

change over time further extends the bounds of the amenity 

analysis by examining long-term amenity impacts. 

By stretching the methodology for assessing amenity value 

to include population characteristics one also brings new data 

sources into the amenity literature. While parcel-specific 
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assessor files may be suitable for gathering land and housing 

value data, it does not provide population information. This 

requires a different data source. This will, in turn, require 

the use of different units of study as detailed population 

data is usually not available at the scale of parcels. 

2.8 Summary 

Through a review of the literature on amenity effects and 

amenity valuation, it is possible to build a methodology for 

the analysis of amenity effects. The review also provides a 

basis for approximating amenity effects on economic variables 

of land and housing value. This information becomes important 

as these economic variables will have pronounced impacts on 

the socio-economic characteristics of the population. 

By incorporating multiple (dis) amenities, population 

variables, different units of study, and time, this research 

endeavors to extend the bounds of amenity research beyond the 

economic considerations of previous studies. However, to test 

the effects of amenities and disamenities on change and on the 

characteristics of the population, one also needs to know how 

urban areas are changing and how amenities are likely to 

affect such change. The chapters that follow provide that 

information through a review of literature on suburbanization, 

restructuring, and demographic change, and on the processes of 

neighborhood change. 
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CHAPTER 3: SUBURBANIZATION, RESTRUCTURING, and DEMOGRAPHY 

3.1 Introduction 

The preceding chapter provided a discussion of amenity 

impacts and their measurement. That information, however, is 

insufficient to assess amenity impacts on neighborhood change. 

One must first understand how the population characteristics 

of neighborhoods change before the effectiveness of amenities 

at ameliorating that change can be assessed. To do so 

requires that one examine the processes that trigger 

population change within an urban area. This provides an 

understanding of why change occurs and how that change should 

be reflected in the characteristics of inner-city and suburban 

populations. 

In the context of this research, social and economic 

change within the Cleveland metropolitan area is linked to the 

processes of suburbanization, economic restructuring, and 

demographic change. This applies not just to Cleveland but to 

cities throughout the midwest. This chapter provides a review 

of the existing literature on these processes and how they may 
. 

bring about urban change. While these processes may indicate 

why the characteristics of an urban population change, they do 

not necessarily indicate how it may occur. To understand how 

change may occur requires that one also examine the mechanisms 
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of neighborhood change. A review of the neighborhood and 

neighborhood change literature appears in Chapter 4 of this 

dissertation. 

3.2 Models of Suburbanization 

One of the most important trends to affect housing in the 

Cleveland housing market has been the decentralization of both 

housing and employment. This trend of suburbanization has 

seen the movement of both housing and employment to areas 

outside the central city. As a result, the central city and 

the inner ring of suburbs have lost population and employment 

to the suburbs, which have grown rapidly as a result. 

Suburbanization and decentralization can be attributed to 

a variety of causes. Consequently, models of suburbanization 

tend to reflect this diversity by associating suburbanization 

with theories of disamenity avoidance, sociology, economics, 

and the influence of governmental policies. The multitude of 

suburbanization theories is also the result of different urban 

development philosophies. These philosophies span the range 

from neo-classical (Nelson 1988), to behavioral (Bradbury et 

al. 1982), to radical/marxist (Hall 1982; Harvey 1989a; Harvey 

1989b) . 

One model of suburbanization that is specifically tied to 

the amenities concept is disamenity avoidance. This model 

rests on the notion that consumer housing decisions are based 
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on resolving conflicting "pushes" and "pulls." These are 

often linked to disamenities and amenities and the influence 

that they have on the way people view their own and other 

neighborhoods. 

Pushes are factors associated with existing places of 

residence that cause people to want to leave. Pushes include 

neighborhood and infrastructure deterioration, crime, the 

quality of public education, high taxes, and increasing low 

income and minority populations within the central-city (Boyd 

1988, 189; Bier et al. 1991, 2). 

Pulls are qualities connected to potential residential 

locations that "pull" people from their existing residences. 

Pulls include features such as newer and larger homes, better 

schools, lower crime rates, better public services, and other 

amenities associated with suburban living (Bradbury et al. 

1982, 79-82; Bier et al. 1991, 2; Varaday et al. 1991, 80). 

Urban areas do have "pulls" such as access to employment 

and to entertainment. Suburban areas also have "pushes" such 

as higher costs for commuting to and from work. The decision 

to move to the suburban locations is thus a factor of suburban 

"pulls" outweighing those of the inner-city and the inertia 

involved in making such a move. In locations with amenity 

access, the added "pull" of the amenity may be sufficient to 

offset those "pushes" which would normally result in migration 

to the suburbs. 
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Sociological models of suburbanization are based on the 

concept that certain types of households prefer or require 

certain types of housing. As a result, changes in household 

composition modify housing preferences. Housing preferences 

can often be affected by changes in "life-cycles" and the 

resulting fluctuations in household size, the number and age 

of children, and the age or marital status of the homeowners 

(Short 1982, 195; Sweet 1990, 48-51). Such fluctuations can 

influence the housing requirements of households and their 

responses to amenities and disamenities in their environment. 

Variations in household income and status can also bring about 

changes in the locational preferences of those households, by 

not only making suburban housing affordable but also desirable 

(Nelson 1988, 31). 

In the presence of an amenity such as a park or a lake, 

the qualities of the location may be sufficient for homeowners 

to remain in place in spite of changes in life-cycle. On the 

other hand, an amenity may have a special utility for persons 

in a certain stage of their life-cycle. In such a situation, 

the presence of an amenity could result in housing turnover in 

favor of persons at the appropriate stages in their life

cycles. 

Suburbanization models based on neo-classical economic 

approaches consider decentralization an economic process. In 

these models the process of housing selection is based on a 
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"trade-off" between transportation and housing. (For a more 

detailed description see Muth 1969, and Alonso 1974.) In 

moving from the central city, households substitute increased 

travel time and travel costs for decreased housing and 

property costs. As a result, migrants to the suburbs have the 

chance to buy more substantial homes and larger lots than 

would be possible in the central city. However, that 

opportunity is paid for with increased transportation costs 

and with longer commutes (Short 1982, 195-196; Nelson 1988, 

29-30; Muth 1969, 78; Alonso 1974, 115-116). The use of this 

model is somewhat limited, however, as travel time and 

transport costs have proved to be only part of the housing 

selection process (Short 1982, 196). In the case of urban 

amenities, housing selection would be for units of higher 

cost, but with greater accessibility to both the amenity and 

to other locations within the inner-city. 

Radical/marxist models view suburbanization as a product 

of the capitalist mode of production. This view centers on 

the process of capital accumulation and its impact on urban 

form. In this framework, suburbanization is seen as a means 

of stimulating the consumption of and the demand for housing

related products (Harvey 1989a, 122; Nelson 1988, 42; Soja 

1989, 180-183). This process is further supported by the 

socialization of the middle- and upper-class households with 

regard to suburban housing (Harvey 1989a, 122; Harvey 1989b, 
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82) . This influences housing demand in favor of suburban 

housing and may also lead to declining urban populations and 

tax bases as both people and capital move to the suburbs. As 

populations and tax bases decrease, the provision of public 

services becomes more difficult and expensive, adding to the 

"pushes" associated with inner-city housing locations. 

Suburbanization is also a product of the government's 

influence over urban development. This influence is linked to 

Federal home loan programs (FHA and VA), highway legislation, 

and urban renewal. The loan programs stimulate housing 

demand, while the growth of the interstate system provides 

commuters with access to the inner-city. Together, highway 

improvements provide access to new areas for residential 

development while government loan programs provide potential 

homeowners with the ability to afford such new housing. 

Finally, urban renewal programs have displaced many central

city residents, influencing suburbanization through its impact 

on change processes. This is exemplified in Cleveland where 

highway development and urban renewal to the east of the CBD 

have resulted in the displacement of many poor, predominantly 

black households. 

3.3 Suburbanization and Housing 

One effect of the decentralization of population due to 

suburbanization has been to decrease housing densities in the 
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central city. Although density has decreased in the central 

city it has increased in the inner suburbs (Holly and Denton 

1982, 197). This is due to the fact that the suburbanization 

process is often a stepwise, rather than direct, movement of 

populations to the suburbs. The outward migration of persons 

from the central city usually occurs in steps consisting of a 

preliminary move into the inner ring of suburbs, followed by 

a secondary move from the inner suburbs to those further out 

(Holly and Denton 1982, 203-204). As a result of this 

process, the ring of peak housing densities has shifted away 

from the CBD and, in some cases, into the inner-suburbs. This 

movement of the peak density ring has also been accompanied by 

a decrease in the actual peak density values (Holly and Denton 

1982, 201). 

Another consequence of suburbanization is an increase in 

surplus central-city housing. Where demand is sufficient 

throughout the market, housing surpluses will be limited or 

non-existent. However, in a situation such as in Cleveland, 

where demand is insufficient, surpluses and heightened levels 

of housing abandonment are the result. This is exemplified in 

Toledo, Ohio, where suburbanization has led to increasing 
. 

housing surpluses in the central city (Aryeetey-Attoh 1991b, 

52). In Toledo, excess housing units, defined as the total 

number of vacant units minus the expected vacancies based on 

normal housing turnover (5.1%), was calculated for 1980 and 
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1990 and projected for 2000. From 1980 to 1990 the number of 

excess housing units increased by over 7,900 units. By the 

year 2000 this total is projected to increase by an additional 

15,000 units (Aryeetey-Attoh 1991b, 54). 

3.4 Population Effects of Suburbanization 

For most individuals or households, suburbanization tends 

to be a factor more of economic ability than of economic or 

social necessity. From an economic standpoint it is those 

individuals who can afford to exchange housing benefits for 

higher travel times to and from work who make such a move. It 

is also often married families with school-age children who 

move to the suburbs. They do so for better schools and fewer 

restrictions on the activities of children (Boyd 1988, 180-

181). Those who leave the central city also tend to be better 

educated and skilled than those who remain behind. This 

reduces the overall skill level and the income-generating 

capacity of the inner-city population as a whole (Bradbury et 

al. 1982, 79-80). In the 1970's, suburbanization was also a 

product of high inflation rates which made land and housing 

attractive investments for more affluent populations. As a 

consequence, housing quality more than quantity, became a 

primary issue in suburban housing markets (Hoffman 1991, 2 -3) . 

While new housing in the suburbs has developed as the 

primary option for middle- and upper-class households, the 
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inner suburbs have become the focus of suburbanization by 

lower income groups. Within the inner-ring of suburbs the 

housing market is controlled by stepwise migration of lower 

income households out of the central city (Bier 1988, 21-22). 

As such households will often have lower income-to-expense 

ratios, they tend to be less able to maintain properties. 

This, in combination with the age of structures in these 

suburbs and their need for maintenance, has resulted in 

deterioration and falling real estate values in many such 

suburbs (Bier 1988, 22-23). 

Those people who remain within the central city tend to 

be those who cannot afford to leave and those less directly 

impacted by their central city location. They may also remain 

in place due to their inability to afford suburban housing or 

because they need to be close to their places of employment 

(Boyd 1988, 180-181). Unmarried couples and married couples 

without children also tend to remain in the inner-city as they 

are less affected by school problems or limitations on the 

movement of children. 

The characteristics of suburban migrants and the factors 

controlling suburban migration are illustrated in studies from 

the cities of Cincinnati (Varaday and Raffel 1991), and Toledo 

(Aryeetey-Attoh 1991a), Ohio. In the Toledo study, a survey 

of households moving from the City of Toledo to its suburbs 

was conducted. Of this sample, 68% of households had incomes 
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of over $30,000, and over 72% had a primary wage earner with 

some level of college education. In excess of 50% of the 

households sampled consisted of families with one or more 

children and 65% had primary wage earners who were employed in 

executive, administrative, professional, and technical fields 

(Aryeetey-Attoh 1991a, 19). Major pushes included, but were 

not limited to, dissatisfaction with the city government and 

public services (Aryeetey-Attoh 1991a, 21). The primary pulls 

consisted of larger homes, safer neighborhoods, and better 

schools (Aryeetey-Attoh 1991a, 22). In the Cincinnati MSA, 

similar push and pull factors were identified in a factor 

analysis of influences on residential choice (Varaday 1991, 

80-83) . 

As suburbanization continues, inner-city populations 

become relatively less affluent and less educated. As a 

consequence, the central city loses a portion of its tax base, 

limiting the quantity and quality of the public services that 

can be maintained. This impact on public services provides 

impetus for additional out-migration among those middle- and 

upper-income populations which can afford to make such a move. 

Suburbanization, through this selective out-migration, also 

increases the minority component of the population. Minority 

populations are often economically unable to make such a move 

and are thus left behind by suburbanization. This can provide 

an added push for out-migration among residents who may feel 
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threatened by the growing minority populations. The result is 

that suburbanization feeds on itself, with each wave of out

migration providing impetus for others to leave. 

3.5 Economic Restructuring and Housing Markets 

Over the period of this study (1970 to 1990) cities in 

the U.S. manufacturing belt have been transformed. Whereas 

cities such as Cleveland, Detroit, Pittsburgh and Youngstown 

were at one time centers of manufacturing and of production, 

they have since become centers of service and consumption. 

This change has been brought about by the restructuring of not 

simply the economies of these select cities, but also that of 

the midwest region, the United States, and of world capitalism 

as a whole. 

The economic restructuring of U. S. manufacturing belt 

cities has occurred as the result of three factors. The first 

of these is deindustrialization arising from new technologies 

and the new international division of labor. Consequently, 

industry has moved out of the traditional industrial cities 

and in many cases out of the country. In part, this has come 

about as the result of improvements in communication and 

computer technology (Stanback 1987, 89-90). With these, firms 

can locate production facilities separately from corporate 

headquarters and from research and development centers. This 

allows companies to explore other location options. In cities 



52 

like Cleveland, this deindustrialization is also product of 

high labor costs which make it more profitable for firms to 

locate elsewhere. 

In the place of traditional forms of manufacturing, there 

has been significant growth in high technology industries, as 

well as in research and development activities. This trend is 

best exemplified by the development of the Silicon Valley in 

California, and the Research Triangle area of North Carolina. 

However, in many of the traditional centers of manufacturing 

the shift has been primarily to non-manufacturing activities 

rather than to new forms of production. Of these activities, 

much of the growth has corne from the expansion of the service 

sector (Kephart 1991; Stanback 1987; Stanback 1991; Stanback 

and Noyelle 1984). 

Along with the growth of the service sector has corne the 

relocation of economic activities from the central city to the 

suburbs. In general, service activities are located in 

proximity to the populations they serve (Stanback and Noyelle 

1982, 17). As a consequence, service sector employment tends 

to be located in the suburbs as opposed to the central city. 

This is due to the desire of firms to be near their customers. 

It is also facilitated by communication improvements that free 

such firms from their dependence on inner-city locations. The 

suburban shift can also be attributed to the growing economic 

importance of the suburban communities. In many metropolitan 
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areas suburbs have become full-fledged cities that are capable 

of competing with the central cities for jobs and services 

(Garreau 1991, Stanback 1991). In the context of cities like 

Cleveland, this further exacerbates inner-city job losses 

resulting from the decline of heavy industry. 

Suburban communities have experienced economic growth not 

only in services, but in virtually all sectors of the economy. 

In a survey of manufacturing growth in 14 major metropolitan 

areas, it was found that employment in manufacturing grew in 

the suburbs while it declined in the central cities from 1950 

to 1970 (Stanback 1991, 9). With only minor exceptions, rates 

of overall employment growth in these suburban communities 

were also higher than those of the central cities, and were in 

most cases higher than the national growth rates (Stanback 

1991, 26). 

As in the consideration of suburbanization, there are 

alternative perspectives to viewing economic restructuring. 

Of the various alternatives, one of the most prevalent is the 

radical/marxist perspective. In this perspective, the process 

of economic restructuring constitutes a break between or the 

transformation from demand-driven to supply-side economics. 

Restructuring also constitutes a change in the inner workings 

of capitalism from a regional or national perspective to a 

world-wide focus (Soj a 1989, 157 -159 i Harvey 1989a, 42 -47 i 

Harvey 1989b, 185-188). 
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3.6 Demographic Shifts and Housing 

Another factor that has played an important role in the 

housing market of U.S. cities since World War II has been the 

changing demand for housing and for different types of housing 

that has resulted from demographic shifts. This change can be 

traced to fluctuations in birth rates during the post-war era. 

These fluctuations, labelled the "baby boom" and "baby bust, " 

are shown in Table 2 which illustrates how the U.S. population 

has fluctuated over the period from 1960 to the present. 

TABLE 2: U.S. Population Change (In Thousands) 

AGE ABSOLUTE ABSOLUTE ABSOLUTE ABSOLUTE 
CHANGE CHANGE CHANGE CHANGE 
1950-1960 1960-1970 1970-1980 1980-1990 

Under 5 4,078 -3,158 -819 2,526 

5-14 11,035 5,308 -5,835 313 

15-24 1,799 11,447 7,007 -5,660 

25-34 -1,060 2,105 12,513 6,088 

35-44 2,546 -980 2,530 12,147 

45-54 3,088 2,750 -438 2,388 

55-64 2,245 3,030 3,098 -612 

65+ 4,265 3,412 5,572 5,675 

Total 27,966 23,914 23,628 22,865 
Bold-Baby Boom Cohorts Ital~cs-Baby Bust Cohorts 
Source: Sternleib et al. 1982, 13; U.S. Department of 

Commerce 1992, 1-4. 

The boom and bust of U.S. population has had an effect 

which extends directly to housing. This is due to the fact 



55 

that the changing size of the population has translated into 

varying demand for housing. The aging of the boom and bust 

populations have also had an effect on the changing demand for 

different types of housing. 

As persons in different age groups do not have the same 

housing requirements, the demand for specific types of housing 

and locations has varied over time. When the baby boom 

population reached the entry-level (age 25-35) housing market, 

the demand for housing increased rapidly due to the expanding 

population in the market. However, the housing demand also 

grew with the baby boom for reasons beyond just population 

growth. Other contributing factors included declines in the 

number of people living with their parents, decreasing rates 

of mortality (Bouvier and DeVita 1991, 19; Gober 1980, 57), 

increasing rates of divorce (Sternlieb et al. 1982, 24; 

Bouvier and DeVita 1991, 19), single-adult home ownership 

(Sternlieb et al. 1982, 25; Gober 1980, 57), and dual income 

households (Sternlieb et al. 1982, 48-53; Alonso 1982, 546-

549), as well as the retreat of such households from rental 

markets (Sternlieb et al. 1982, 99-100). Home buying as a 

hedge against inflation (Sternlieb et al. 1982, 91; Bouvier 

and DeVita, 21) was also an important consideration in this 

change. Together, these factors played a part in increasing 

housing demand beyond the levels that might have otherwise 

been expected. 
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The increased demand for housing that resulted from the 

entry of the "baby boomer" cohorts into the housing market 

also played a part in driving the renewal of housing in the 

central city. The high demand and low supply of housing that 

resulted from population pressures on the market led some to 

move into and rehabilitate housing in selected central-city 

neighborhoods. This process, gentrification, was a response 

to population pressures and the absence of suitable housing. 

The rehabilitation of inner-city housing was a consequence of 

expanding demand, and was not due to significant changes in 

consumer preferences with regard to inner-city housing. Thus I 

gentrification was the result of high housing demand and the 

willingness of some populations to move to the city to find it 

(Kain 1975, 226). Now that the baby bust population has moved 

into the housing market there may, therefore, be a decline in 

gentrification as the demand for housing decreases. 

The demographic approach, as outlined above is only one 

of many possible explanations for the gentrification process. 

Other definitions contrast with and may even contradict the 

demographic explanation. These include consideration of other 

factors such as the development of "rent-gaps" in the inner

city, suburban housing costs, the expansion of office 

employment in the central business districts (CBD's), supply

side gentrification brought about by the initiative of inner

city landlords, and the attractiveness of the central city as 
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a place of residence for young adults (Myers 1990, 292-293). 

Many of these factors are considered in the review of the 

neighborhood change literature which appears in the following 

chapter. 

Now that the baby boom population has reached the "move 

up" market (age 35 to 45), additional changes are taking place 

in U. S. cities. The movement of the baby boom population into 

this new market has placed a premium on housing suitable for 

families and for the second- or third-time home-buyer. At the 

same time, the coming of age of the baby bust cohorts has 

meant that there is a smaller population in the market for 

housing suitable for first-time home-buyers. As a result, 

there is a glut of entry-level homes in the housing markets of 

some cities. This housing glut provides the potential for 

possibly extensive housing abandonment (Alonso 1982, 544; Kain 

1975, 227). 

The increasing population in the move up market has also 

placed a premium on the development of appropriate housing in 

the suburbs. As opposed to home building driven strictly by 

the quantity of demand, suburban housing growth is currently 

based on the quality of housing. With the "baby boom echo" 
. 

generation there is also an increased emphasis being placed on 

housing suitable for young families. As a consequence, new 

suburban housing is designed more for middle- and upper-income 

families than in response to a general need for housing. 
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Despite declines in the population size of the baby bust 

cohorts, housing demand has not decreased to the degree one 

would expect. In part this can be traced to continuing trends 

in divorce and in single-adult home ownership. However, it 

can also be linked directly to declining household sizes, the 

redevelopment of existing residences for other uses, housing 

abandonment, trends toward home ownership as a hedge against 

inflation or for tax purposes, and the influence of housing 

supplies and cost on residential markets. The declines in 

household size, in particular, have had an important influence 

on the demand for housing. As a consequence of these declines 

in household size it takes more housing units to accommodate 

the same population. In some areas that have experienced net 

population loses, the decrease in household sizes has been 

sufficient to support growth in the total number of housing 

units (Gober 1980, 60-61). In a case such as Cleveland where 

population declines have been metropolitan-wide, decreasing 

household sizes have helped to "prop up" the housing markets 

and to prevent large-scale abandonment. 

3.7 Summary 
. 

In Cleveland, as in most cities, suburbanization is an 

ongoing concern. The loss of both population and employment 

related to suburbanization has had a number of significant 

impacts with respect to conditions in the inner city. With 
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the movement of more affluent populations to suburban 

communities, the inner city is experiencing decreasing levels 

of income, education, managerial and professional employment, 

population densities, and housing values. These trends are 

reinforced by economic restructuring and the loss of jobs in 

heavy industry. This is further exacerbated by the growth of 

service employment which is focused on suburban locations. 

While fluctuations in housing demand linked to the growth of 

the population in the market and to the reduction in household 

sizes may have forestalled these trends, they have not halted 

them. 

The effects of suburbanization, economic restructuring, 

and demographic fluctuations are key to expectations of change 

in Cleveland and its inner suburbs. With an understanding of 

these processes one can begin to make broad predictions and 

generalizations concerning the direction of population change 

within Cleveland's inner city. The influence of amenities are 

measured against these expectations of change. Amenities can 

provide "pulls" which offset the effects of suburbanization, 

economic restructuring, and demographic change. On the other 

hand, disamenities may increase the effects of these processes 

within the inner city. 

While suburbanization, restructuring, and demographic 

change may be the cause of population changes in Cleveland's 

inner city, they do not necessarily explain how neighborhoods 
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change or how that change is reflected in the characteristics 

of the population. This information is important in that it 

is at a similar scale and against such change that amenity 

effects will be measured. Chapter 4 contains a review of the 

literature on neighborhood change in light of the processes 

discussed in this chapter and with an eye towards developing 

an understanding of the ways in which inner-city populations 

are changing. 
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CHAPTER 4: NEIGHBORHOOD DYNAMICS 

4.1 Introduction 

The preceding chapter dealt with some of the processes 

that can trigger changes in the socio-economic characteristics 

of populations. However, processes such as suburbanization, 

restructuring, and demographic change are applicable not just 

at a neighborhood scale, but also at city, state, national, 

and international scales. To understand the changes going on 

within Cleveland's population, the consideration of city- or 

metropolitan-wide influences may not be sufficient. At finer 

levels of detail, there are processes at work that may affect 

stability and change within smaller spatial units such as 

neighborhoods. While these processes may be linked to wider 

influences, they may also occur independently of other 

considerations. 

The importance given to neighborhood considerations in 

this research is based on developing an understanding of the 

nature of inner city population change. This literature is 

also important in that the ways in which neighborhoods change 

may have diverse effects on the population characteristics. 

This review also includes literature on quality of life (QOL) 

issues. Quality of life, the satisfaction that people feel 

with regard to their surroundings, is included as it provides 
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the link between amenities and their effects on neighborhood 

change. 

The importance of the literature on neighborhoods and on 

neighborhood change is also based on the scale and units of 

analysis used in this research. While neighborhoods do not 

necessarily equate with the tracts, block groups, or blocks 

used in the census, their scales are similar. Consequently, 

the processes and causes of neighborhood change have potential 

application in analyses based on those spatial units. 

4.2 Neighborhoods: A Definition 

A neighborhood can be defined in a variety of different 

ways. A neighborhood can be defined as an area of homogeneous 

character, social classes, and values (Barrett et al. 1988, 

173). Neighborhoods also may be based on social or political 

functions (Hunter 1979, 271). Whatever the definition, a 

neighborhood is more than a residential area or a community of 

interest based only on considerations of proximity. As this 

research deals with the changing character of populations, a 

definition based on the homogeneous qualities of persons 

within an area is preferred. 

Neighborhoods are considered to have qualities that make 

them distinct from other residential areas based on proximity. 

Neighborhoods have a physical and social quality or character 

of location which takes into account elements of the physical, 
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built, and social environments. Neighborhoods can consist of 

areas distinguished on the basis of their physical geography, 

areas of socialization with friends and acquaintances in 

nearby homes, structural elements such as similar housing 

styles or property values, or areas defined on the basis of 

political features such as school districts (HUD 1976b, 36). 

However, the qualities that give a neighborhood its individual 

character are not invariable over space and are not weighed 

equally by all residents (Cadwallader 1979, 400-401). This 

spatial variation and the subjectivity associated with dealing 

with individual perceptions makes developing a useful 

neighborhood typology difficult (Hunter 1979, 273). 

A neighborhood also occupies a location in space with 

respect to employment, shopping, and recreation that is unique 

from that of any other neighborhood. As a consequence each is 

itself unique to some degree (Johnston 1973, 385). While a 

neighborhood may occupy a location in space, determining an 

exact boundary for that space is a difficult prospect. (The 

use of census units in this study alleviates this problem.) 

The same sUbjectivity that is involved in characterizing a 

neighborhood makes defining a boundary for such an area quite 

complex, as decisions on what constitutes a neighborhood will 

differ with each individual (HOD 1976b, 36-37). 

Neighborhood characteristics are important because they 

have a direct impact on how neighborhoods function and change 
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over time. Certain attributes of a neighborhood can correlate 

highly with its stability. If the neighborhood is composed of 

owner-occupied residences, or populated by families with 

children it tends to have less turnover and more stability in 

the character of its residents than if it is renter-occupied, 

or if the housing is in a state of structural decline due to 

aging and material deterioration. The latter can contribute 

to neighborhood instability, and can lead to decline and even 

to abandonment (Sternlieb et al. 1982). These attributes can 

also influence non-resident household location decisions. If 

a neighborhood is physically attractive and is well-kept it 

will be more appealing to potential home buyers than one that 

is deteriorated or blighted (HUD 1976b, 14-16, 29-30). 

Amenities may influence neighborhood change by adding to 

the real or perceived qualities of a neighborhood. For the 

existing households, amenities can contribute to the sense of 

satisfaction residents have with regard to their neighborhood. 

This makes a move less likely. For persons in the market for 

housing, amenities add to the appeal of a neighborhood. This 

increases the demand for housing in that neighborhood. 

4.3 Invasion/Succession Models 

The earliest models of neighborhood change were tied to 

the concepts of invasion and succession. This literature is 

summarized in works by Hunter (1979) as well as Short (1979 
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and 1982). For the most part, research of this type views 

neighborhood dynamics to be uni-directional. That is, they 

only consider the decline of neighborhoods from development to 

abandonment (Smith and McCann 1981, 539). However, the 

driving force and direction of neighborhood change varies, 

often significantly, from one neighborhood to another. Models 

of neighborhood change vary from the socially-based models of 

Burgess and others, to life-cycle models of population and 

housing, to economic models of change based on capital flows. 

Despite these apparent differences, many of these models are 

uni-directional with an eventual end result of being housing 

abandonment (parry 1987) . 

One of the first models of neighborhood change appeared 

in Burgess's (1925) work on land use in Chicago. In Burgess's 

work the process of neighborhood change was one of invasion 

and succession (Smith and McCann 1981, 539-540). Although 

borrowed from ecological works on the invasion and succession 

of species within ecosystems, the urban adaptation of this 

framework views neighborhood change in very much the same 'Ilay. 

An existing ecosystem (neighborhood) is "disturbed" by changes 

in that system or by its "invasion" by other species (outside 

influences) . In the case of neighborhoods, this is usually 

the result of the entrance of some population that is in some 

way different from the existing population. Over time, the 

existing groups are displaced and succession takes place. In 
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this context, however, succession is not of plant and animal 

species, but of population groups defined on the basis of 

economic status, race, and/or ethnicity. 

In Burgess's research invasion and succession were driven 

by the movement of immigrant populations into well-established 

inner city neighborhoods. Regardless of the driving force, as 

the residents of established neighborhoods are displaced they 

move into surrounding areas. This creates zones of transition 

within which lower-class or lower-income individuals begin to 

displace existing populations. The result is an eventual 

displacement of the existing population and the succession of 

the neighborhood's inhabitants. From the perspective of the 

city as a whole, the result is a cycle of change that impacts 

all neighborhoods and income levels. 

A modernized version of Burgess's invasion and succession 

model of neighborhood change is the arbitrage model. In the 

arbitrage model, social variables are considered to be the 

primary indicators of neighborhood change. These variables 

are modeled with the use linear or logarithmic regression. 

Neighborhood change is triggered by variations in the social 

characteristics of its inhabitants, and of the inhabitants of 

nearby areas. An example of the arbitrage model is drawn from 

a study of its application in modeling changes within census 

tracts in the City of Cleveland (Schwab 1989, 145-147). The 

model used in this study is as follows: 



Where, 

v is housing value change; 
a is a constant; 
b1 , b2 , bJ , and b~ are coefficients for variables; 
INCHANGE income change; 
RACHANGE black population change; 
RENTCHANGE renter-occupied housing change; 
ADJACENT2 racial composition of adjacent tracts. 
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In this application, the stability of housing values is 

the key indicator of overall neighborhood stability. In this 

model the key determinants of that stability are related to 

income and occupancy. However, this model also considers the 

sensitivity of housing value to changes in nearby populations. 

The link between this and other invasion and succession models 

is also that it takes into consideration that such changes may 

be "contagious." A situation wherein changes that take place 

in one neighborhood may trigger similar changes in others 

nearby (Schwab 1989) . 

4.4 Filtering Models 

Another type of socio-economic model of neighborhood 

change is the filtering model. Filtering is the movement of 

individuals from one income class into areas populated by 

persons of another. Where filtering differs from invasion and 

2 ADJACENT is a "dummy" variable used in those instances where 
predominantly white census tracts have one or more adjacent tracts 
that are over 10% black. 



68 

succession is that it does not necessarily involve a "push" 

component other than one of economics. As a process, 

filtering can occur in both directions, forward and reverse 

(W.F. Smith 1971, 176-177). In forward filtering, lower 

income groups move into areas dominated by those of higher 

income. This occurs as higher income individuals move into 

progressively higher income areas. However, this process 

requires growth in some portion of the urban area because 

without such growth there would be no new housing to move 

into. 

Reverse filtering, revitalization, or renewal is the 

opposite of forward filtering and can be of two types. The 

first of these reverse filtering processes is referred to as 

incumbent upgrading. Incumbent upgrading occurs when the 

existing residents upgrade the homes themselves. This can 

occur in areas where ethnic diversity is used as the basis for 

neighborhood rehabilitation and to promote ethnic identity and 

pride. The resulting creation of ethnically defined spaces 

such as "Little Italies" and "Chinatowns," may generate an 

image of place sufficiently strong to encourage infiltration 

by higher income groups and commercial development (Harvey 

1989b, 87-92). This type of upgrading tends to occur during 

the period physical or economic decline in a neighborhood. 

This type of upgrading is rare when such decline reaches 

extreme levels (Smith and McCann 1981, 542). This is due to 
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the fact that, at extreme levels of decline, the existing 

population is not likely to have the economic ability to 

upgrade the housing themselves. 

The second type of reverse filtering contrasts markedly 

with incumbent upgrading. In this type of reverse filtering, 

gentrification, persons of one social and/or economic group 

move in and displace the existing population. Neighborhood 

reinvestment, both in terms of time and money, is on the part 

of the newly arrived population,'-not the existing one. This 

process also differs from incumbent upgrading in that it can 

occur after a neighborhood has declined both economically and 

physically to the point where the existing population would be 

incapable of upgrading the housing themselves. 

Gentrification also differs from incumbent upgrading in 

that it requires an added pull factor to make revitalization 

viable. This added pull can take the form of architecturally 

unique homes, historical location, or access to recreation, 

service, or entertainment facilities (Muller 1976, 85-85). 

The resulting concentration of redevelopment around or near 

such features produces revitalization at a neighborhood-wide 

scale. 

From the post-mmdern perspective, features such as 

distinct housing or historical location are a requirement for 

gentrification to occur. This is based on the consideration 

of gentrification as part of the capital accumulation process. 
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From this perspective, gentrification is a process whereby 

material capital, is exchanged for the symbolic capital of 

community, history, and permanence (Harvey 1989b, 77-85). 

Filtering is, by its nature, a process that feeds on 

itself. In filtering, new populations move into established 

neighborhoods. As a result, social instability ensues helping 

to reinforce the filtering process by providing added impetus 

for the original population to move. This is also true for 

reverse filtering. Although sometimes problematic, filtering 

does provide ready markets for urban housing, allowing for the 

migration of the existing population to other locations within 

the central city or to newer, suburban housing (Barrett et al. 

1988, 175). 

Filtering can be brought about by a variety of factors. 

Filtering may result when incomes increase faster than housing 

prices, or when housing prices decrease at a rate faster than 

housing quality (W.F. Smith 1971, 177-178). Filtering can 

also occur as the result of population losses, transportation 

changes, variations in the availability of new housing, the 

physical deterioration of housing, changes in the quality of 

schools, processes of neighborhood decline, and crime (HUD 

1976a, 15-17 i Muller 1976, 87-88). Filtering can also be 

considered as an outgrowth of the suburbanization process, and 

is itself linked to the process of capital accumulation 

(Nelson 1988, 43). 
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The processes of filtering and succession can produce a 

wide variety of neighborhood changes. Housing can rapidly 

depreciate as the level of upkeep decreases. Housing can also 

be redeveloped for higher density uses (such as from single to 

multi-family residential), and active disinvestment may ensue. 

At the same time, however, the onset of reverse filtering can 

result in higher levels of reinvestment, horne maintenance, 

rehabilitation, and in some cases the rehabilitation of entire 

neighborhoods. 

4.5 Cyclical Models 

In addition to the series of models based on filtering 

and succession, there are also models of neighborhood change 

that are based on life-cycles. These cyclical models take 

into account the life-cycles of families and households (known 

as population life-cycles) or of the residential areas (known 

as neighborhood life-cycles) as either may have an important 

impact on neighborhood change. 

The first of the cyclical models of neighborhood change 

is the population life-cycle model. This model, derived from 

Burgess's research on the processes of invasion and succession 

(Short 1982, 190-191), is an age-specific model that examines 

neighborhood change and population life-cycles. The premise 

behind this cyclical model is that both individual mobility 

and location preferences will vary by age. The variation in 
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age-specific location preferences are summarized below (Short 

1982, 195): 

1. Pre-Child: 
2. Child-Bearing: 
3. Child-Rearing 

and Launching: 
4. Post-Child: 
5. Later Life: 

inner-city apartments 
rent/own homes near apartments 

ownership of suburban homes 
residential stability. 
residences in apartments, and 

condominiums, institutions or 
with children. 

In the case of a city such as Cleveland, the use of a 

population life-cycle model is primarily related to factors 

that affect locational preferences. For example, problems 

within the Cleveland Public Schools system may impact the 

locational preferences of families in the child rearing and 

launching stage. This would accentuate any existing trends 

towards suburban home ownership for persons in that stage. 

In a closed system, changes that occur due to variations 

in population life-cycles and their influence on residential 

mobility will eventually reach an equilibrium state. Over 

time, the number of individuals in each stage remains fairly 

constant, thus the amount of housing devoted to each stage of 

the life-cycle remains constant as well. In such a system 

housing change would occur only as a consequence of the 

redevelopment of residential properties or as the existing 

housing became obsolete (Webber 1983, 305). However, in an 

open system this is not the case and the housing market is in 

a constant state of flux as a result. 
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Just as individual households may pass through life

cycles, neighborhoods can also be viewed as having life-cycles 

of their own. The neighborhood life-cycle model is based on 

housing and the life cycles of homes. As such, it takes into 

account the age and physical characteristics of the housing 

within neighborhoods. The neighborhood life-cycle model was 

introduced in Hoover and Vernon's Anatomy of a Metropolis in 

1959 (Schwab 1989, 142). In this model a neighborhood passes 

through phases as it is built up, and as it ages. (For a 

detailed explanation see Hoover and Vernon 1959, 190-207.) In 

these phases the neighborhood grows as it is filled in and as 

the land appreciates in value. When there is no longer any 

available space for new construction neighborhood depreciation 

may occur. This is an economic decline associated with the 

depreciation of housing on a neighborhood-wide basis. This, 

in turn, may result in the transition from owner- to renter

occupied housing and the physical deterioration of the housing 

stock. The culmination of this process is the obsolescence of 

the housing and the neighborhood as a whole. This ultimately 

leads to their abandonment. 

4.6 Capital Depreciation Models 

In addition to the socio-economic and life-cycle models 

of neighborhood change there are also models based only on 

economic considerations. Models of this type draw heavily on 
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the work of radical/marxist geography in that they view 

neighborhood change as just one of many facets of capital 

accumulation. One such model of neighborhood change is based 

on the capital depreciation process and its .effect on housing 

values in the inner city. This model stems from the work of 

Neil Smith (1979) and posits several distinct phases. 

The initial phase of the capital deprecitaion process is 

new home construction. Prices represent the true value of the 

land on which a home is built and the cost of the home itself. 

Land values increase as housing growth continues. If new 

structures are maintained, then the value of housing remains 

stable and the process is forestalled. If this does not 

occur, housing begins to depreciate. This signals the 

beginning of the second phase in the process. 

The second phase of the depreciation process is one of 

decreasing housing values due to under-maintenance. The 

initial owners give way to less affluent populations who are 

less able or willing to contribute to the maintenance of the 

structure. The phase is also characterized by the conversion 

of owner-occupied units to rental units (Smith and Williams 

1986, 9-10). It is also characterized by the suburbanization 

of both the initial home-owners and the capital derived from 

converted rental units in the inner city. This capital flight 

results in the under-maintenance of structures, to accelerated 

depreciation, disinvestment, and to neighborhood decline . 

. , ~ .. ," ... __ .. -........ -.' . . _, ..... . 



75 

The economic and physical decline that may occur in phase 

two can eventually lead to the final phase of the depreciation 

process which is the abandonment of individual properties or 

entire neighborhoods. Such abandonment occurs as the property 

owners become either unable or unwilling to expend the capital 

necessary to pay for utilities and taxes (N. Smith 1979) . 

4.7 Quality of Life Concerns 

Regardless of the processes of change and how they impact 

the characteristics of neighborhood housing and population, 

the change itself has a direct effect on the quality of life 

(QQL) experienced by those living within the neighborhood. 

Due to the fact that QQL is both a subjective and qualitative 

measure, the determination as to what it entails can vary. In 

general, however, quality of life is a subjective measure of 

the quality of the social and physical environment in which 

people live and the degree of satisfaction that people have 

with regard to that environment. This environment includes, 

but is not limited to, features of the home, place of work, 

shopping, entertainment, schools, recreation, and family 

(Jeffres et al. 1989, 1). 

Changes in a neighborhood may affect the QQL experienced 

by those living there. This may influence residential choices 

based on the level of contentment people feel with respect to 

their present location and potential alternatives. QQL can 
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also trigger neighborhood change by affecting the willingness 

of individuals to move away from or into the neighborhoods. 

Quality of life has two primary measures. The first of 

these are subjective measures that address the feelings and 

attitudes of those involved. The second set of measures are 

objective measures of the determinants of an individual's or 

a group's quality of life (Jeffres et al. 1989, 1-2). This 

type of QOL measurement is exemplified in the work of B.C. Liu 

who derived five components or indicators for describing the 

quality of life in U.S. cities. These five components are: 

1. 

2 . 

3. 

4. 

5. 

Economic 

Political 

Environmental 

Health/Education 

Social 

Levels of individual and community 
economic health; 
The performance of government and 
citizens in the political process; 
Amenities and disamenities that are 
associated with the location; 

Levels of community health and 
education; 
Elements such as race, ethnicity, 
education, employment, housing, crime, 
and cost of living (Krupat 1985, 28-33) . 

These objective measures consist of variables that are 

important in determining satisfaction (Jeffres et al. 1989, 4-

5). The primary failing of these quality of life indicators, 

and those texts which utilize this methodology such as The 

Places Rated Almanac, is that satisfaotion is still based on 

individual responses. As such, there remains a high degree of 

subjectivity built into the application of these measurements 

(Pacione 1982, 501-504). 
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Quality of life information can be applied to the study 

of neighborhoods in a variety of ways. QOL may be used in the 

study of residential satisfaction. In turn, that satisfaction 

can be utilized in willingness-to-move studies. For example, 

in surveys from 1986 and 1988, perceived QOL of a neighborhood 

was the second most important factor in the measurement of a 

household's intention to move (Jeffres et al. 1989, 53). 

QOL considerations can also be incorporated into public 

policy-making and planning. Planning projects often include 

assessments of community quality of life and needs as derived 

from questionnaires or interviews. These can then become the 

basis for making public policy, development, and land-use 

decisions. They may also be useful in assessing the success 

of such efforts (Perloff 1969, 21). 

4.8 Summary 

This chapter has dealt with a variety of concepts linked 

to neighborhoods and to neighborhood change processes. With 

this background it is possible to address population changes 

in Cleveland at a much finer level of detail than when city

or metropolitan-wide processes are considered. 

Based on the existing literature, it is possible to make 

predictions concerning the direction and form of population 

change in the inner city. The movement of higher-income, 

more-educated populations to the suburbs should result in 
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declining income and education levels with the inner city. As 

race and ethnicity are tied to these conditions of economic 

status, any changes in income and education variables could be 

accompanied by changes in the variables for race and 

ethnicity. 

The discussion of localized changes can be expanded by 

taking into account changes in home values, occupancy, housing 

types, and information on the age-breakdown of the population. 

In doing so, capital depreciation and cyclical models may also 

be considered. With these processes in mind, changes in the 

economic and racial or ethnic characteristics of inner-city 

populations should be accompanied by trends toward decreasing 

levels of home ownership, vacancy rates, housing values, and 

rents. These local changes will often occur simultaneously or 

in conjunction with metropolitan-wide processes of economic 

restructuring, suburbanization, and demographic change. 

The impact of amenities can be measured against expected 

population changes tied to the considerations of neighborhood 

filtering, invasion/succession, and life-cycle changes. As a 

result, amenities can be expected to effect those variables 

tied to those neighborhood change processes linked to the out

migration of selected populations and to those variables that 

are tied to either population or neighborhood life-cycles. 

Amenity effects and neighborhood change processes may 

impact a number of population variables. However, in order to 
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understand how amenity effects and neighborhood change may be 

reflected in the population variables requires that one know 

how the variables interact and are linked to one another. In 

the chapter that follows, social area and factor analysis are 

discussed as statistical methods for addressing this problem. 
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CHAPTER 5: SOCIAL AREA ANALYSIS and FACTORIAL ECOLOGY 

5.1 Introduction 

Neighborhood change and amenity effects can be identified 

through the analysis of housing and population variables. As 

this study brings together concepts of neighborhood change and 

amenity effects, understanding how affected variables interact 

is critical. Recognizing linkages between variables affected 

by amenity proximity and those associated with neighborhood 

change processes, makes it possible to conceptualize how 

amenity effects influence population characteristics. 

One method used to identify and quantify relationships 

between variables is factor analysis. This research makes 

extensive use of factor analysis in helping to develop an 

understanding of variable interactions. The use of factor 

analysis in this research does not break new ground in the 

factor analysis methodology. It does, however, extend the 

application of factor analysis to uses in the assessment of 

amenity influences on the socio-economic characteristics of 

inner city neighborhoods. 

5.2 Social Area Analysis 

The foundations for the use of factor analysis in urban 

geography date back to the works of Eshref Shevky and William 
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Bell (Shevky and Bell, 1949; 1955). Their research involved 

the use of social area analysis in the identification and the 

characterization of social areas in the cities of Los Angeles 

and San Francisco (Johnston 1976, 196-199). In the studies, 

social areas were identified based on the factors of economic, 

family, and ethnic status. These factors included variables 

of income, housing value and education, life-cycle, and of 

race and ethnicity, respectively. 

The initial applications of factor analysis in urban 

geography relied heavily on the work of Shevky and Bell. The 

original factors derived by Shevky and Bell were imposed in 

what were essentially repetitions of the earlier works using 

factor analysis techniques and new locations (Johnston 1976, 

198). Later modifications in the use of factor analysis in 

urban geography also drew extensively from Shevky and Bell, 

however they differed in that the factors were not imposed. 

Sets of variables similar to those used by Shevky and Bell 

were selected, but the factors were determined independently. 

Not surprisingly, this type of analysis produced results 

similar to those of social area analysis (Berry and Kasarda 

1977, 122-124). 

A true departure from the work of Shevky and Bell is the 

application of factor analysis in factorial ecologies. This 

application of factor analysis entails the use of wider data 

sets for factor extraction. Factors are extracted from larger 
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data sets to identify the factors that play an integral part 

in determining residential patterns (Johnston 1976, 202). An 

example of this approach appears in Berry and Kasarda (1977). 

In this study, a factorial ecology of Calcutta was compared to 

one of Chicago in order to test the assumption that the 

factors would differ in a different cultural setting. The 

results showed that, although there were differences in the 

results, some of the factors were similar. The similarities 

in the derived factors is consistent with other studies that 

have produced resul ts comparable to those of social area 

analysis in spite of both methodological and locational 

differences. 

The point that the factors derived in many of the 

applications of factor analysis are similar to each other and 

to those derived by Shevky and Bell is an important one to 

note for the purposes of this study. It establishes a basis 

for identifying variable sets that can be used to characterize 

a population. By selecting variables that are linked to the 

factors of economic, family, and ethnic status, some of the 

basic differences in the characteristics of Cleveland's inner

city neighborhoods can be identified. In conjunction with the 

review material-on amenities and neighborhood change, it also 

establishes a basis for developing data sets suited to the 

task of analyzing amenity affects on the characteristics of 

the population. 
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5.3 Factor Analysis Frameworks 

Factor analysis allows the user to identify and quantify 

correlations between variables in large data sets. As such, 

factor analysis is used to identify correlations that exist 

between variables known to be directly affected by amenities 

and those for which amenity relationships are only assumed. 

This is an important fact as these correlations are the key to 

understanding how amenity effects on housing value extend to 

other, non-economic, variables. 

The way in which factor analysis identifies correlations 

between variables in a data set can be conceptualized in both 

a geometric and an arithmetic framework. In a geometric 

framework, variables are represented by scatters of data 

points, each of which may be represented by best-fit lines. 

Correlations between these lines, and thus the variables 

themsel ves, are represented by the cosines of the angle 

between them. In this framework, two superimposed lines will 

have a zero degree difference. This difference translates 

into a cosine of 1, which is a perfect correlation. Lines 

perpendicular to one another will have angles of 90 degrees 

which translate into cosines of o. This represents no 

correlation. Angles which are greater than 90 degrees 

represent negative correlations. 

After the best-fit lines are fitted for each individual 

variable, component or factor vectors are assigned to the 
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best-fit lines. Each of these factor vectors accounts for a 

set of highly correlated variables and can thus be used as 

representative of the original variables. In this process, 

the first vector is fitted onto the variables followed by a 

second fitted at a 90 degree angle to the first. This process 

continues with additional factors fitted as they are needed 

(Cadwallader 1985, 131-132). 

While the geometric framework may assist in visualizing 

the factor analysis process, understanding how factor analysis 

"actually" works requires that one look at the statistical or 

arithmetic basis of the method. Accordingly, factor analysis 

can be thought of as a multiple regression in which the' each 

of the factors represents a series of variables. Detailed 

descriptions of factor analysis can be found in works by Yates 

(1987), Cureton and D'Agostino (1983), Norusis (1990), 

Cadwallader (1985), and Johnston (1976). 

5.4 Factor Analysis Limitations 

Despite its potential utility, factor analysis does have 

limitations. Although factor analysis may reveal correlations 

in the data, these do not imply causation. Factor analysis is 

also only as good as its user. While factor analysis provides 

information on patterns in large data sets, the determination 

as to what the patterns represent rests on the abilities of 

the user (Cadwallader 1985, 141). 
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The results of the factor analysis can also be influenced 

through the selection of variables included in the data set to 

which factor analysis is applied. Factor analysis can take 

large data sets and break them down into factors that can be 

used to explain the bulk of the variation in those data sets. 

The inclusion of variables that are highly correlated can 

influence the outcome of the analysis by making the resulting 

factors appear to be more important than they "really" are. 

Consequently, care needs to be taken in compiling the data 

sets to which factor analysis is applied. 

Another consideration in the use of factor analysis is 

that of academic honesty and integrity. This is due to the 

fact that, when the analysis is completed, it is possible to 

repeat the analysis and add variables so as to reinforce or 

alter those relationships already identified. Although this 

can increase the variation in the data set explained by the 

factors, it does not necessarily make the analysis any more 

meaningful. 

5.5 Summary 

The importance of factor analysis in this study stems 

from the fact that it is employed to identify and quantify 

relationships between variables with known and unknown links 

to amenity effects. This allows for amenity effects to be 

traced through variables of housing value to those variables 
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linked to neighborhood change. As with the literature on 

amenity effects and neighborhood change, the factor analysis 

literature also provides some basic information on variables 

useful in identifying and differentiating populations within 

urban areas. This provides a basis for selecting variables 

for the factor and regression analyses described later in the 

body of this research. 



87 

CHAPTER 6: CLEVELAND'S SOCIO-ECONOMIC CONDITIONS, 1970-90 

6.1 Introduction 

This research focuses on the Cleveland metropolitan area 

as a case study of the impact of environmental amenities on 

the stability and characteristics of urban neighborhoods. 

Cleveland is ideal for a study where amenity effects are 

assessed according to the extent to which they stabilize the 

population characteristics of nearby areas. The reason that 

Cleveland is ideal is that the suburbanization of both people 

and jobs, changes in the economy linked to the decline of 

manufacturing in the region, and demographic shifts related to 

the "baby boom" and "baby bust" have resulted in conditions 

within the inner-city that are anything but stable. Cleveland 

is also better than other cities with more diverse economies 

and in which in-migration has offset losses due to 

suburbanization and to demographic fluctuations. 

Understanding the social and economic conditions in the 

Cleveland area during the study period of 1970-90 provides a 

background against which the impacts of natural amenities may 

be measured. While previous chapters have dealt with the 

literature on suburbanization, restructuring, demographic 

fluctuations, and neighborhood change from a theoretical 

perspective, there also exists a body of research that applies 
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these processes in discussions of conditions in the Cleveland 

area. This chapter provides a discussion of this literature 

and of other social and economic conditions in Cleveland. 

6.2 Suburbanization and the Cleveland Context 

Suburbanization is a key to understanding many of the 

socio-economic changes that have occurred within the Cleveland 

metropolitan area. The impact and scale of suburbanization is 

reflected in the rapid areal growth of the metropolitan area. 

By 1960, suburban growth to the northeast of Cleveland had 

brought about the addition of Lake County to the Cleveland 

SMSA. By 1970, suburban expansion to the southwest and east 

of Cleveland resulted in the addition of Geauga and Medina 

counties to the SMSA (Holly and Denton 1982, 198-199). In 

part, this growth of the SMSA was a direct consequence of the 

completion of the interstate system. The interstates opened 

new residential markets outside Cleveland proper and its 

traditional suburbs, resulting in a housing shift to 

peripheral locations (Hoffman 1991, 2-3). 

The growth of the Cleveland metropolitan area cannot be 

attributed to a single factor, such as the completion of the 

interstate system. In Cleveland there are a wide variety of 

factors that have "pushed" or "pulled" people to the suburbs. 

There are also pull factors including cultural institutions, 

entertainment facilities, Lake Erie, the county's consolidated 
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park system (Metroparks), ethnic diversity, and access to 

employment in Cleveland which can counter the suburban pulls 

(Jeffres et al. 1989, 30). 

Despite the positive aspects of living in the city, 

population migration in the metropolitan area has been linked 

primarily to push factors in the City of Cleveland. The first 

of these is the Cleveland Public School system. Whether it is 

due to enforced busing, drug and gang problems in the schools, 

or the inferior quality of education (real or perceived), most 

households moving from the City of Cleveland list the public 

schools as one of their primary motivations for leaving 

(Campbell 1990, 129; Hedrich 1989, 55; Jeffres et al. 1989, 

31) . Other push factors in the City of Cleveland include 

community concerns over the quality and quantity of public 

services. For the most part, these concerns center on public 

safety services such as police, fire, and emergency medical 

protection (Campbell 1990, 129). However, they also extend to 

non-public safety services such as recreation, snow removal, 

street maintenance, public transportation, and trash pick-up 

(Bier 1988, 31-32, Jeffres et al. 1989, 31). 

Regardless of the cause, suburbanization has resulted in 

population decreases in Cleveland'and Cuyahoga County. Over 

the period from 1950 to 1990 the city's population decreased 

from 914,808 to 505,616. With the growth of the surrounding 

counties, the population of Cuyahoga County has also declined. 
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In part, this may also be due to metropolitan-wide decreases 

in population that have occurred since 1970. Table 3 shows 

the population change from 1950 to 1990 in Cleveland, Cuyahoga 

County, and in the metropolitan area as a whole. 

TABLE 3: Population Change 1950-1990. 

YEAR CLEVELAND CUYAHOGA METROPOLITAN 
COUNTY TOTAL 

1950 914,808 1,389,532 1,532,574 

1960 876,050 1,647,895 1,909,483 

1970 750,859 1,721,300 2,064,194 

1980 573,822 1,498,400 1,898,825 

1990 505,616 1,412,140 1,831,072 
Source: u.S. Department of Commerce. 

While the population was declining in Cleveland, more 
. 

than 80,000 housing units were demolished or in some other way 

removed from the market (Bier 1988, 3-4). While some of these 

units were lost to urban renewal, highway construction, and to 

the growth of the CBD, many were lost through abandonment. In 

spite of these losses, the decreases in the stock of available 

housing have been insufficient to counter the effects of the 

population decline. The result has been decreasing population 

densities, and housing surpluses (Bier 1988, 4). In the City 

of Cleveland, this surplus accounted for 7% of all housing 

units in 1990. By 2000 this surplus is expected to grow to 

18% of all units (Bier et al. 1991, 8). 
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6.3 Economic Restructuring and Cleveland 

Another important agent of change in Cleveland has been 

the restructuring of the local economy. As the economy of the 

City of Cleveland, and of Northeast Ohio in general, relied to 

a high degree on employment in manufacturing , extensive losses 

in this sector have had a profound impact. However, there are 

also other factors that have compounded the area's economic 

problems. These include the mix of industrial activities, the 

mismatch of jobs and employees, and the growth of the suburban 

communities as rival locations for business (Bradbury et al. 

1982) . 

Cleveland's mix of industrial activities compounded the 

effects of economic restructuring. By the early 1960's, the 

dominant manufacturing industries in the city (steel and auto 

parts production) had already passed through their growth 

phase and were in a mature stage where they were particularly 

susceptible to decentralization on the basis of labor costs 

(de Souza 1990, 331). This was intensified by the growth of 

competition in these industries both nationally and abroad. 

In addition, as the metropolitan area's workforce was oriented 

toward heavy industry, it lacked the type of training needed 

for employment in the growth sectors of the economy (high tech 

and skilled service positions). As a consequence, the shift 

to service and high tech industries has been slow due to the 

lack of an appropriately trained workforce. 
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The impacts of economic restructuring in Cleveland began 

to appear in the 1960' s . This was evident as employment began 

to shift from manufacturing to the service sector. Although 

employment growth in Cleveland has lagged behind the nation as 

a whole, absolute rates of employment change have remained 

positive (Rose 1986, 26-27; Gurwitz and Kingsley 1982, vi).J 

Table 4 shows the change in employment in the Cleveland 

Metropolitan area. 

TABLE 4: Cleveland Metropolitan Employment Change 

INDUSTRY 1959 1975 1990 CHANGE CHANGE 
SECTOR 1959-75 1975-90 

Agriculture 501 1211 3319 710 2108 

Mining 1195 2011 2589 916 578 

Construction 24734 33187 38575 8453 5388 

Manufacturing 285730 267039 202627 -18691 -64412 

Trans, Comm & 34350 43437 40733 9087 -2704 
Utilities 

W-Trade 47019 55302 72574 8283 17272 

R-Trade 90100 124416 153876 34316 29460 

F.I.R.E. 29488 39700 62380 10212 22680 

Services 78949 150722 260084 71773 109362 

Other 2044 3193 1780 1149 -1413 

TOTAL 594200 720246 838502 126046 118256 
Source: U. S. Department of Commerce, County Bus1ness Patterns. 

J Employment in the Cleveland Metropolitan area grew at a 
rate of 41% from 1959 to 1990. Nationwide, employment increased at 
a rate of 44% over the same period. 
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From 1959 to 1990 metropolitan-wide employment in 

manufacturing decreased by 83,103 jobs. However, over this 

same period employment in the non-manufacturing sectors of 

Cleveland's economy increased rapidly. The majority of this 

increase occurred in the service sector which grew by 181,135 

jobs. As a consequence of this expansion, total employment 

increased by almost 250,000. This was, however, outstripped 

by labor force expansion spurred by increasing female labor 

force participation. In addition, the transition to service 

employment often involved income decreases for those formerly 

employed in heavy industry (Gurwitz and Kingsley 1982, xiv). 

The result was out-migration, especially among highly skilled 

and educated members of the workforce (Rose 1986, 28-29). 

The loss of manufacturing jobs and subsequent increases 

in service sector employment have not been uniform across the 

Cleveland metropolitan area. Manufacturing employment losses 

have been concentrated in the core industrial areas along the 

Cuyahoga River between the central business district and 

Cuyahoga Heights. Meanwhile, employment growth in service and 

h:j..gh technology activities has occurred primarily in the 

suburbs. This growth has tended to concentrate along the 

interstate highways where industrial parks have been specially 

developed for such activities (Stanback 1991, 34). Despite 

this trend, some service activities have remained within the 

central city. The best example of this trend is in medical 
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technology and health-related services where the Cleveland 

Clinic is a focus of new development in the city. 

Despite the fact that employment has continued to grow, 

the shift from manufacturing to service employment has had an 

effect on Cleveland's metropolitan housing market. This is 

due to spatial variations in employment in the Cleveland area. 

In areas with high manufacturing employment, housing values 

appreciated very little from 1969 to 1984 (Hoffman 1990, iii). 

In the submarkets with over 30% manufacturing employment in 

1980, housing values appreciated at rates below those of the 

metropolitan area or of the City of Cleveland. In fact, in 

only two of these cases did housing appreciation exceed 1.5% 

and in one case (the City of Euclid) housing values actually 

depreciated over the period (Hoffman 1990, 18). 

The slow growth or decline of housing values these areas 

relative to Cleveland is important as metropolitan-wide values 

appreciated at a rate 29% below that of inflation (Hoffman 

1990, 6-7). This poor performance of the local housing market 

relative inflation also extends to suburban housing markets. 

In those markets, housing values appreciated at a rate 9.8% 

below the inflation rate over the period (Hoffman 1990, 7). 

6.4 Demographic Change and Cleveland 

While the processes of suburbanization and restructuring 

have had pronounced effects on economic conditions within the 
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City of Cleveland and its inner-suburbs, their impact on the 

housing market has been mitigated to an extent by demographic 

changes. Decreasing household sizes and the growth in dual 

wage-earner households have helped to maintain limited levels 

of new housing growth despite absolute declines in population 

and the influence of economic restructuring. 

During the period from 1950 to 1987 the number of 

households in the Cleveland metro area increased markedly. 

From a low of 446,000 in 1950, the number of households grew 

to 710,000 in 1987. The growth in households occurred despite 

the fact that the entire metropolitan area actually lost 

population from 1970 to 1990. As discussed in the review of 

the demographic change literature (Section 3.6), this growth 

has been the result of factors that have led to decreasing 

household sizes and to the growth of dual-income households. 

As a consequence, population densities have decreased while 

the number of units required to house the same population has 

increased. Dual-income household growth and, more recently, 

declining interest rates have also made home ownership a 

viable option for larger segments of the population. Despite 

these changes, the rate of housing construction exceeded that 

of household growth over the 1970-90 period (Bier 1988, 12-

16).4 Some of the new housing growth can be accounted for by 

4 The construction of new housing from 1970 to 1990 exceeded 
144,600 units while the number of households increased by 69,700. 
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abandonment and the demolition of existing units. However, 

much that growth has been sustained by the increasing number 

of households. This has helped to bolster Cleveland's housing 

market in a period otherwise marked by decline and stagnation. 

6.5 A Case in Point: Cleveland's East Side 

The effects of suburbanization, demographic fluctuations, 

and restructuring are reflected in the changing conditions of 

Cleveland's neighborhoods. One area in which the impact of 

this change is most evident is in the neighborhoods between 

the CBD and the communities of Cleveland Heights and Shaker 

Heights. The neighborhoods in this area, Central, Kinsman, 

Hough, Fairfax, and Woodland Hills are characterized by very 

low rates of home ownership «20%), low housing value (the 

median 1989 price for housing units sold in the neighborhoods 

was under $15,000), high non-white home ownership (>92%), 

population decline (66.7% decrease from 1950 to 1985), the 

highest rates of substandard housing (48%), vacancy (14.9%), 

and lowest household incomes ($11,211 average) in the city 

(Cleveland City Planning Commission 1991, 30-31, 95). Of the 

housing units in these neighborhoods, 18% are either owned or 

administered by the Cuyahoga Metropolitan Housing Authority 

(CMHA), while an additional 16% are rent subsidized (Cleveland 

City Planning Commission 1991, 96). Housing values in these 

neighborhoods have appreciated at rates ranging from 40 to 77% 
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below the inflation rate for the period from 1969 to 1990 

(Hoffman 1990, 6). 

Whereas these neighborhoods are now predominantly poor 

and black, this has not always been the case. The Hough and 

Kinsman neighborhoods were at one time home to predominantly 

white, middle- and upper-income populations, as well as the 

city's most affluent residences and commercial districts (The 

Cleveland City Planning Commission 1991, 92-95). However, 

suburban growth, in-migration of blacks displaced by highway 

construction, and the "white flight" that resulted led to the 

rapid transition of these neighborhoods (Campbell 1990, 112-

113). In the Hough neighborhood, this change culminated in 

1966 with riots that killed four and resulted in the loss of 

numerous buildings to arson (Margulis and Sheets 1985, 21). 

Although exemplary in the degree that they have changed, 

these neighborhoods are simply the most visible examples of 

the changes taking place in Cleveland and its inner-suburbs. 

The processes of change active in these areas have affected 

the population and housing characteristics of neighborhoods 

throughout the city. It is against these changes that the 

amenity influences will be measured. 

6.6 Other Social and Economic Concerns 

In order to understand the "Cleveland Context" one also 

needs to address the views that people have of Cleveland. For 
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the majority of people both within the metropolitan area and 

within Cleveland itself, there is a stigma attached to the 

city. These attitudes that people have toward living in the 

city are important as they may promote processes of change 

within the metropolitan area. 

In part, the stigma attached to Cleveland is tied to the 

city's long history of racial strife. This history culminated 

in the race riots of 1966 which devastated large parts of the 

Hough neighborhood. The racial division of the city is also 

reflected in the politics of city government. This is evident 

in the politics of the Cleveland City Council which is often 

divided along racial as much as political lines (See Campbell 

1990) . 

Whether it is due to or is the cause of racial tensions, 

Cleveland is a highly segregated city. The Cuyahoga River, 

which cuts the city in two, is a perceptual barrier between 

the racially-mixed east side and the predominantly white west 

side (Margulis and Sheets 1985, 21-22). This racial division 

of Cleveland is perpetuated by migration patterns that vary by 

race and by "white flight" in areas of minority, primarily 

black, population growth (Margulis 1982, 44). These patterns 

of migration often have economic parallels as shown in Figure 

4. In this example from Euclid, Bratenahl, and Cleveland's 

Collinwood neighborhood, changes in the proportion of the 

population that is white were mapped with median rent changes 



Figure 4 

White Population and Rent Change 

Rent Change 

_ Increased up to $200 

~ Increased over $200 

Population Change (%) 

_ Decreased over 14% 

~ Decreased up to 14% 

\0 
\0 



100 

for the period from 1970 to 1990. As shown, in block groups 

where the minority population increased there has been little 

or no increase in median rents. 

Another key to understanding the "Cleveland Context" is 

concern over the public schools. This concern centers on the 

quality of the education and the safety of students in what 

are perceived as havens of gang activity and drug-related 

crime. These concerns are also tied to enforced busing, a key 

to court-mandated desegregation. The Cleveland Public Schools 

are a primary motivating factor for the migration of young 

families with school-aged children to the suburbs (Hedrich 

1989, 55). Although a separate issue, school systems and 

their impact on conditions within the study area can also be 

included in the consideration of other municipality-based 

issues. This is due to the fact that district boundaries 

coincide with the city limits for Cleveland and its inner

suburbs (State of Ohio 1985, 18). 

In addition to issues of race and problems in the public 

schools, Cleveland also has a history of financial woes. With 

population losses, especially among midd1e- and upper-income 

groups, have come fiscal difficulties due to the loss of the 

resulting tax base. Cleveland has also experienced financial 

problems as a consequence of political brinkmanship and of 

fiscal mismanagement. These culminated in the city's default 



101 

in 1978 (Galster 1990, 389-390).5 The city's fiscal problems 

have also resulted in cutbacks in city services as well as 

increases in sales, income, and property taxes. 

In addition to considering the context of Cleveland and 

its impact on housing, special situations in some suburbs also 

bear consideration. In the suburban communities of Cleveland 

Heights and Shaker Heights policies have been put in place to 

manage neighborhood integration by lessening the "fear factor" 

involved. The programs are intended to limit white flight and 

other, often social, processes which can lead to neighborhood 

decline (Galster 1990, 398-399; Whelan 1985). In these and 

other suburban communities the high housing costs, the quality 

of the schools and of the public services have limited the 

extent of neighborhood change. 

6.7 Summary 

Previous chapters provided background material on the 

effects of suburbanization, restructuring, demographic change, 

and neighborhood change from a broad theoretical perspective. 

This chapter incorporated the theoretical material with more 

detailed information on the Cleveland area. As a consequence, 

assumptions concerning urban change that were derived from the 

5 Political infighting between the mayor, Dennis Kucinich, 
and head of the city council, George Forbes, doomed efforts to 
resolve financial problems resulting from the city's decreasing 
revenues and the acquisition of Municipal Power and Light. 
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theoretical perspective were confirmed in the literature on 

the Cleveland context. In so doing, the effects of economic 

restructuring, suburbanization, and demographic change were 

illustrated for Cleveland's inner city neighborhoods. 

Beyond simply providing a confirmation of the assumptions 

concerning urban change, the contextual information provides 

an understanding of how conditions in Cleveland have changed 

over the study period 1970 to 1990. It is against such city

and metropolitan-wide changes that the effects of natural 

amenities are measured. 
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CHAPTER 7: CLEVELAND NATURAL AMENITIES 

7.1 Introduction 

The earlier chapter on amenities (Chapter 2) provided a 

discussion of the issues involved in amenities valuation and 

research. That chapter also provided examples of studies 

involving natural amenities and their effects in urban areas. 

Previous chapters have also dealt with neighborhood change, 

the processes which can lead to change, and how these have 

affected social and economic conditions in Cleveland and its 

inner-suburbs. This chapter builds on the preceding chapters 

in a discussion of Cleveland's natural amenities and how they 

have influenced development within the city. 

7.2 Hydrologic Features in Cleveland 

Cleveland's physical geography, while undifferentiated in 

terms of some elements, is quite diverse in others. Although 

some micro-level variations do exist in the biogeography and 

the climate of the area, at a neighborhood-scale they are 

virtually undetectable. Consequently, biogeography and 

climate have a limited impact in a study where locationally 

specific natural amenities are the key considerations. On the 

other hand, there are significant topographic and hydrologic 

features in Cleveland's physical landscape that do merit 
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consideration. These features, shown in Figure 5, will be the 

primary focus of this discussion. 

The most prominent of the natural features in Cleveland 

is Lake Erie. The lake forms the northern boundary for the 

metropolitan area. The lake is also an important recreational 

resource for communities along its length. Lake Erie is also 

a major transportation artery for sea-going vessels, providing 

Cleveland with direct access to ports throughout the Great 

Lakes region and around the world. 

The impact of Lake Erie extends well beyond the current 

lakeshore. Much of the urban development in the Cleveland 

area is on the lake plain. The lake plain consists of land 

that was once lake bottom. During periods of the Pleistocene, 

lake levels were significantly higher and the lake covered 

areas above the current lake level. As a result, this area 

has thick layers of lake sediment and perched beaches marking 

past lake levels. 

Lake Erie is far from the only hydrologic feature of note 

in the physical geography of Cleveland. There are many rivers 

and streams that traverse Cleveland and its suburbs. While 

most of these are quite small, two in particular, the Cuyahoga 

and the Rocky, have formed valleys with flood plains. The 

Cuyahoga River is also large enough to permit navigation by 

ocean-going vessels near its mouth. The importance of these 

features extends beyond their role in the area's hydrology. 
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In the Cleveland MSA they form the focus of an extensive park 

system administered by the Cuyahoga County Metroparks system. 

Two of the largest parks in the central city, the Rocky River 

and Rockefeller/Shaker Lakes Metroparks are ribbon parks that 

follow the Rocky River and Doan Brook respectively. As these 

are, for the most part, unimproved, they are the closest 

approximations to "natural spaces" found in the inner city. 

Although each of these parks have some man-made features, they 

are primarily undeveloped, wooded valleys. 

7.3 Topographic Features in Cleveland 

The other features of note in the physical geography of 

Cleveland are topographic and not hydrologic. To the south 

and east of the lake, the division between the lake plain and 

the surrounding uplands is highlighted by a series of ridges 

and hillsides that roughly parallel the lake and the Cuyahoga 

River. As these hillsides are mostly undeveloped due to their 

slope, they provide open space and views of Cleveland and Lake 

Erie. 

Another major topographic feature in Cleveland is the 

Cuyahoga River Valley. The valley has steep walls and an 

extensive flood plain that divides the city roughly in half. 

However, unlike the other topographic features in the city, 

the Cuyahoga River Valley does not provide open spaces or 

aesthetically appealing views for those along its length. The 
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valley is dominated by industrial land uses and is completely 

lacking in open space or anything even approaching a 'natural' 

space. Due to these land uses, the valley is also a major 

source of air pollution. 

7.4 Amenity Impacts and Development 

Cleveland's natural environment has influenced the growth 

of the city in a variety of ways. Topographic and hydrologic 

features have, in some areas, provided a focus for residential 

or commercial development. In other areas, however, many of 

those same features have hindered urban growth due to their 

impacts on transportation. 

Even prior to the development of Cleveland as a city, the 

natural features of the area had an impact on settlement. The 

site of the initial settlement near the mouth of the Cuyahoga 

River afforded transportation access to ports along Lake Erie 

and to inland sites (Rose 1990, 24-25). Locations along the 

rivers and streams in the area also provided water power for 

the mills which became the economic foci for small settlements 

including Cleveland (Rose 1990, 27). The climatic impacts of 

Lake Erie and the well-drained soils of the pleistocene beach 

ridges also provided conditions conducive to vegetable crops 

and for growing grapes. By the late 1870' s, the lakefront was 

among the largest grape-producing areas in the United States 

(Rose 1990, 365). The pleistocene beach ridges also served as 
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the base for many of the early roads in the area (Van Tassel 

and Grabowski 1987, 439-444). 

During the development of what is now Cleveland, the 

rivers and lakes played an important role in shaping growth. 

In terms of their use as resources, the hydrologic features of 

the area provided not only water and water power for industry, 

but also for transportation. In terms of their aesthetic and 

recreational values, the lake and the rivers became the focus 

for residential development and for urban parks. In 1911, 

these river-parks were consolidated and new parks added to 

form a string of inter connected parks ringing the central 

city. This ring of parks, known as the "Emerald Necklace," 

included Gordon, Rockefeller, Wade, Ambler6
, Shaker Heights, 

Garfield, Brookside, Rocky River, and Edgewater parks (Avery 

1918, 474-491; Heckscher 1977, 232-233). Since then a number 

of other parks have been added to what is now the Cleveland 

Metroparks system. While most of the parks that make up the 

necklace remain primarily as open space, some have been 

developed for other activities. 

In addition to their recreational uses, the presence of 

the parks also had an impact on residential development in 

6 Ambler Park is named for Dr. Nathan Hardy Ambler, a major 
force in Cleveland real estate during the 1870's and 1880's. His 
firm, Ambler Realty, is best known for its part in The Vi~lage of 
Euclid vs. Ambler Realty trial which set a legal precedent for 
zoning in the U.S. (Van Tassel and Grawbowski 1987, 22 and 1013; 
Hall 1988, 60). 
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nearby areas. A case in point is that of Wade Park. Wade 

Park was founded in 1872 from land donated by Jeptha H. Wade, 

a noted local industrialist. The park currently includes not 

only recreational but also cultural facilities.' While many 

of these features did not appear until later, the park rapidly 

became the focus for the growth of very prestigious housing 

(Avery 1918, 483; Cleveland City Planning Commission 1991, 

105; Van Tassel and Grabowski 1987, 998-999). 

Another example of the impact of natural amenities on 

Cleveland's development is in the area west of the CBD within 

the Edgewater neighborhood and in Lakewood. This area also 

provides a case study of the impact' of Cleveland's topography 

and hydrology on transportation. Prior to the 1850's land

uses along the lake were primarily agricultural (Rose 1990, 

1080). The presence of such land uses, despite the proximity 

to the central city and the industrial land uses along the 

Cuyahoga River, was related to the transportation problems 

posed in crossing the river. Until 1878 and the opening of 

the Superior Street Viaduct, access to the west side was via 

a series of drawbridges that crossed the Cuyahoga (Van Tassel 

and Grabowski 1987, 930). In spite of the completion of the 

viaduct, transportation across the valley was limited to 

, The park is the site of the Western Reserve Historical 
Society I the Cleveland Museum of Art, the Cleveland Museum of 
Natural History, the Garden Center of Cleveland, and Severance 
Hall. 
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horsecars until 1890. In that year cable car service was 

provided for transportation across the Cuyahoga River Valley 

(Avery 1918, 462). 

With increasing access the character of the lakefront 

changed. During the period from 1878 to 1890 the lakefront 

was developed into large estates of five to ten acres, each 

with access to the lake (Cleveland City Planning Commission 

1991, 143-144; Van Tassel and Grabowski 1987, 611). With the 

first streetcar line in 1893, areas south of the lakefront 

estates developed rapidly as middle-class suburbs. However, 

the lure of the lake meant that the large estates remained 

relatively intact despite the growth to their south. 

The Edgewater/Lakewood area remained relatively unchanged 

until 1917 and the opening of the Detroit-Superior Bridge over 

the Cuyahoga. This high-level bridge provided direct access 

for east-west movement without the transportation problems 

associated with descending into the Cuyahoga River Valley (Van 

Tassel and Grabowski 1987, 343). The result was a west-side 

real estate boom in the years following the bridge's 

completion. This boom increased the demand for and the value 

of the lakefront properties to the point where the majority of 

the estates were subdivided to provide higher density (but 

still high-status) housing (Cleveland City Planning Commission 

1991, 143; Van Tassel and Grawbowski 1987, 611). 
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7.S Natural Amenities as Objects of Study 

Most of the urban development in the Cleveland area could 

be discussed in light of a variety of different environmental 

influences. For the purpose of this dissertation, the variety 

of natural features in the Cleveland metropolitan area means 

that there are many environmental amenities that could be 

studied. 

One of the most important of the natural amenities to be 

included in this research is Lake Erie. In the areas along 

the lake, including the communities of Rocky River, Euclid, 

Lakewood, and Bratenahl, as well as Cleveland's Edgewater and 

Collinwood neighborhoods, the measurement of amenity effects 

will be based on the manner in which lakefront proximity has 

affected the processes of neighborhood decline. 

Although this discussion includes rivers and streams, 

their consideration in this research also takes into account 

park and open space effects. This is due to the fact that, 

with the exception of the Cuyahoga River, the major rivers and 

streams in the Cleveland area have been incorporated into the 

Metroparks System. Consequently, both their recreational and 

aesthetic aspects are intertwined with those of the parks 

through which they flow. 

As in previous studies reviewed in the amenity chapter, 

the concept of a "natural" amenity will be extended to include 

the consideration of noise and air pollution. This is based 
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on the fact that these types of pollution disrupt the natural 

conditions of clean air and quiet conditions. Consequently, 

pollution sources such as highways, railroads, and industrial 

land uses are included in the context of this research. 

7.6 Summary 

Since it was first settled, Cleveland's environment has 

influenced the development of the city and the metropolitan 

area as a whole. Besides shaping its development, the 

presence of the lakefront, the many rivers and streams, and 

the parks provide a multitude of potential amenities for use 

in this research. Although they are products of the built 

environment, the disamenities of the Cleveland area also have 

potential application in this study. The methods for using 

these (dis)amenities for the determination of amenity impacts 

on neighborhood change are discussed in the chapter that 

follows. 
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CHAPTER 8: METHODOLOGY 

8.1 Introduction 

Assessing amenity impacts on neighborhood stability 

requires a detailed study of those locations with potential 

amenity impacts. This includes an analysis of the extent to 

which the characteristics of the population vary both with 

proximity to an amenity and over time. In doing so, it is 

also possible to determine the extent to which amenity 

proximity is correlated with the population changes that have 

occurred. Al though changes in the characteristics of the 

population may occur outside an area affected by amenities, 

the hypothesis is that such changes differ from those felt in 

the area of amenity effect. 

8.2 Research Methodology 

As indicated in the introduction, the intent of this 

research is to answer seven questions on natural amenities and 

their impact on inner-city neighborhoods. These questions 

provide a basis for understanding amenity effects and the 

manner in which those effects are reflected in the socio

economic characteristics of the population. In doing so, 

these questions provide information on amenity effects that is 

absent from the current amenities literature. By way of 
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review I the research questions and the meaning of their 

answers are as follows; 

1) Do statistically significant relationships exist 
between ameni ty proximi ty and variations in the variables 
and/or factor scores? 

The answers to this question will indicate whether 
amenity proximity has an effect on population 
characteristics. 

2) Which variables or factors are affected by ameni ty 
proximity and why? 

The answers to this question will indicate the 
population characteristics that are influenced by 
amenity proximity. The relationships can then be 
examined to determine why they exists. 

3) Are the amenity effects uniform or site-specific? 

The answers to this question will indicate whether 
the effects are uniform (resul ts are similar by 
type) or site-specific (results vary by site). 

4) How much of the variation in the data sets can be 
attributed to amenity proximity? 

The answers to this question will provide an 
assessment of the relative strengths of the 
relationships by providing information on the 
amount of variation in the population variables 
accounted for by amenity proximity. 

5) Are the relationships linear, logarithmic, etc.? 

The answers to this question will provide a basis 
for making comparisons between the results of this 
research and other amenity studies which use land 
or housing values and which produce relationships 
which vary from linear to logarithmic. 

6) Do the best-fit lines vary by the type of amenity? 

The answers to this question will be use to assess 
whether ameni ty effects are constant or if they 
differ by the type of amenity. 
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7) Do certain amenities produce higher R2 values? 

As part of question 6, the answers to this question 
will help to determine whether there are certain 
types of ameni ties that have a more pronounced 
effect than do others. 

In order to address these research questions in a 

rigorous and effective manner, this research includes a series 

of steps designed to assess the effect natural amenities have 

on the socio-economic characteristics of nearby populations. 

The format of this analytical process is as follow: 

1) Data Set Development 
2) Factor Analysis 
3) Mapping of Factor Scores 
4) Regression Analysis of Scores for Selected Areas 
5) Comparisons of Results for Non-Amenity Influences 
6) Change Measurement 

8.3 Data Set Development 

The initial step of the analysis was the development of 

the data set. In this step, variables were selected from the 

census tapes which were then used in the factor analysis and 

the regression analyses that followed. The selection of the 

variables was based on knowledge gained from the reviews of 

the neighborhood change, and factor analysis literature. 

Following from these reviews, variables were selected which 

were shown to be indicative of the processes of neighborhood 

change. Variables were also selected which were consistent 

with those commonly used in social area analysis. 
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The development of the data set included not only the 

selection of the variables, but also involved the selection of 

the observation units used. Block groups were selected as the 

units of analysis as they provided an appropriate geographic 

scale of analysis without having to sacrifice the availability 

of variables. 

8.4 Factor Analysis 

Factor analysis is used to identify patterns and to 

determine levels of correlation among variables in a data set. 

By identifying and quantifying the relationships, factor 

analysis aids in the interpretation of the regression results. 

Factor analysis also aids in interpretation by reducing 

overlaps in the data sets that result from redundant 

variables. In addition, the use of factor analysis and the 

resulting factor scores removes some of the subjectivity that 

is involved in selecting and weighting variables. This is 

done automatically in the process of factor extraction and the 

calculation of factor scores. 

The use of factor analysis to identify relationships 

between variables is an important consideration, especially as 

it relates to.the 1970 census materials. In the 1970 census, 

the variables that are available at the block group level are 

limited. As such, the 1970 data set is too small for a fully 

satisfactory application of factor analysis. The results for 
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1990 are thus used to help interpret the findings from the 

1970 data set. 

In terms of this study, the use of factor analysis is 

also a key to understanding how (dis) amenities influence 

social and economic population variables. While some 

variables such as housing value are directly affected by 

amenity or disamenity proximity, others are only affected 

indirectly. With the use of factor analysis it is possible to 

examine how the variables that are known to be influenced by 

amenity proximity associate with those for which amenity 

effects are assumed to exist. 

8.S Mapping 

Factor analysis provides extremely useful information on 

relationships between variables in data sets. However, the 

use of factor analysis does not provide the evidence necessary 

to substantiate the existence of an amenity effect. To do so 

requires the application of other research tools. One of 

these tools is mapping. At a basic level, the identification 

of an amenity effect is possible through a visual analysis of 

mapped data. This type of approach yields clues as to the 

presence of an amenity effect in those locations where the 

maps indicate variations in the data with distance from one or 

more amenities. While this approach may be appropriate for 

responding to the potential existence of an amenity effect, it 
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is not suitable for responding to the remainder of the 

research questions. 

Another mapping application involves the use of cluster 

analysis to group factors for subsequent mapping. In doing 

so, multiple factors are mapped, potentially revealing 

patterns that might not otherwise be apparent in the use of 

individual factors. This also has the additional benefit of 

grouping units into classes that have similar population 

characteristics. The resulting maps provide a more complete 

understanding of the characteristics of the population and how 

they vary within the study area. 

8.6 Regressions of Factor Scores 

Of primary importance to this study is the analysis of 

areas with varying degrees of access to amenities. One means 

of doing so is through the use of regression. In this case, 

the regressions make use of the factor scores for each of the 

geographic units. These scores are analyzed using distance 

from an amenity, as a proxy for access, as the independent 

variable. Assuming that it is possible to hold other factors 

constant, the results of the analysis give an indication of 

the degree to which variations in the factor scores are 

associated with distance from an amenity. 

Due to differences in the study area, not all locations 

with equal access to an amenity react the same way to that 
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This is an indication that there are other factors 

which could impact the population and housing 

characteristics in a specific area. As it is impractical to 

believe that all contextual issues other than amenity access 

can be held constant, a means of dealing with these issues 

needs to be developed. One means of dealing with non-amenity 

influences is to address them directly using regression. In 

using regression and multiple regression analysis the effects 

can be measured individually or in concert with amenities. 

This makes it possible to assess variations that exist in the 

effects that different types of amenities have on population 

characteristics. In doing so, it is possible to address their 

relative importance as stabilizing elements in residential 

areas. In addition to using regression, (dis) amenity effects 

can also be addressed by selecting out those areas shown in 

the mapping to have potential amenity impacts. This increases 

the likelihood of the regressions producing results that are 

statistically significant, removes areas which are unlikely to 

have visible amenity impacts, and simplifies interpretation of 

the regression results. 

8.7· Regressions for Change Over Time 

Although the regressions using the factor scores provide 

results for only a single point in time, one can also use a 

similar approach as the basis for temporal comparisons. For 
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such a comparison, the change in variables from 1970 to 1990 

was calculated. These values were then used as the dependent 

variables in regressions where amenity and disamenity access 

were the independent variables. While this process could have 

been used to analyze changes from 1970 to 1980 and again for 

1980 to 1990, a longer time period was used. Such a time span 

was deemed to be more appropriate due to the fact that it 

would be less sensitive to short-term fluctuations and would 

typically show a greater degree of change (Johnston 1976, 

219). This simplified the interpretation of the results and 

provided information on trends that might not have been 

readily apparent over shorter time spans. 

8.8 Summary 

The completion of this process provided information on 

the effects that amenities have on population characteristics 

at a single point in time and over an extended time period. 

In addition, this analysis also provided clues as to how the 

amenity effects vary by the type of amenity and by local 

conditions, as well as the strength of these effects relative 

to other influences. 
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CHAPTER 9: DATA SET DEVELOPMENT 

9.1 Introduction 

The development of the data sets used in this research 

required that three important considerations be addressed. 

The first of these considerations dealt with the selection of 

a set of dependent variables that was appropriate for the 

analysis of the changing population characteristics of urban 

neighborhoods. The second data set consideration was the 

selection of the independent variables I those measures of 

amenity access and proximity to be used in the regression 

analysis of amenity effects. The creation of the data sets 

also involved the selection of the observation units which 

would serve as the basis for the analyses. 

9.2 Dependent Variables: Factor Analysis 

The dependent variables included in the study were chosen 

to represent the impact that amenities have on the population 

characteristics of central-city neighborhoods. The selection 

of the dependent variables was based on the reviews of the 

neighborhood change and social area analysis literature. The 

review of this literature served to point out those variables 

which were indicative of the characteristics of the population 

and which were indicative of the processes of neighborhood 
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change. Consequently, variables were selected which indicate 

not only the social, economic, and demographic characteristics 

of the population, but also neighborhood change. The selected 

variables appear in Table 5. 

TABLE 5: Variables Used in Factor Analysis 

Housing Variables 

MEDIANHOMEVALUE 
MEDIANRENT 
ROOMS/UNIT 
NEWHOUSING 

Median Housing Value ($) 
Median Contract Rent ($) 
Average Rooms per Housing Unit 
Housing Units Built Since 1960 (% of total) 

Demographic Variables 

PERSONS/HUNIT 
YOUTHS 
ELDERLY 
FEMALEHEADS 
CHILDREN/UNIT 

Persons per Housing Unit 
Persons Under 18 Years of Age (% of total) 
Persons 65 Years and Older (% of total) 
Female Head of Household (% of households) 
Number of children per Housing Unit 

Race/Ethnicity Variables (Percent of total population) 

WHITES 
BLACKS 
HISPANICS 
ASIANS 
NAT IVEBORN 

Income Variables 

MEDIANINCOME 
POVERTY 

White Population 
Black Population 
Hispanic Population 
Asian Population 
Native Born Citizens 

Median Household Income ($) 
Population Below Poverty Limit (%) 

Education Variables (Percent of population over 30) 

DROPOUTS 
POSTGRADUATES 

Persons with no High School Diploma 
Persons with Graduate or Professional Degree 

Occupancy Variables (Percent of total housing units) 

OWNEROCCUPIED 
RENTEROCCUPIED 
VACANTUNITS 

Owner Occupied Housing Units 
Renter Occupied Housing Units 
Vacant Housing Units 
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Employment Variables (Percent of employed persons) 

WORKINCITY 
WHITE-COLLAR 

SERVICEEMPLOY 
OPERATOR/LABORER 

Persons Working in the Central City 
Management, Professional, Technical, and 

Administrative Employment 
Employment in Service Positions 
Employment as an Operator or Laborer 

Migration Variables (Percent of total households) 

MSAINMIGRANTS 
S TATE INMI GRANTS 
NON-MOVERS 

Lived Outside MSA 5 Years Pre-Census 
Lived Outside Ohio 5 Years Pre-Census 
Same Residence in 5 Years Pre-Census 

The data set contains 28 variables in 8 subject areas. 

These areas include housing, income, demography, race and 

ethnicity, education, occupance, employment, and migration. 

These include variables that are not only reflective of the 

characteristics of the population, but that are also 

indicative of the models of neighborhood change. 

Housing variables are important to the consideration of 

population characteristics and neighborhood change processes. 

Housing variables reflect not only the quality of housing, but 

also population variables tied to income and education. In 

many models of neighborhood change, variables on the age 

(NEWHOUSING), size (ROOMS/UNIT), and value (MEDIANHOMEVALUE 

and MEDIANRENT) of housing function as indicators of the 

stability of neighborhoods. This is especially the case with 

respect to changes in the average size and value of housing 

units. In addition, housing variables are one of the primary 

considerations in models of neighborhood life-cycles. 
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While the housing variables may be useful in models of 

neighborhood change, for the purposes of this study they may 

be more indicative of amenity effects on housing construction. 

Since amenities increase the value of land, the construction 

of new housing will be sensitive to amenity proximity. In 

response to higher land values, there will tend to be larger 

and more expensive homes or high-density housing in proximity 

to an amenity. In either case, the construction cost of the 

original structure will reflect the high land value. 

Demographic variables related to the age makeup of the 

population are also important as they relate to population 

life-cycle models. Age-specific variables (YOUTHS and 

ELDERLY) provide information on the stages of the population 

life-cycle and are also related to suburbanization processes. 

Associated with life-cycles and suburbanization are population 

density measures (PERSONS/UNIT and CHILDREN/UNIT) that vary 

with the demographic characteristics of the population. 

The relationships between the life-cycle variables and 

amenity proximity are more tenuous than those for the other 

variable groups. Although there is an association between 

some age-specific variables and income, this is not the only 

link between the demographic variables and amenity proximity. 

As different age groups may have differing responses to the 

recreational aspects of amenities, the effects of amenities 

relative to the age-specific variables may be inconsistent. 
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Variables of race and ethnicity are also included in the 

analysis as they can be important indicators of neighborhood 

change. This is due to the fact that neighborhood change is 

often indicated by a racial or ethnic transition of population 

(WHITES, BLACKS, HISPANICS, and ASIANS). In some instances, 

immigrant populations (NATIVEBORN) may also be involved in the 

transition. Although race and ethnicity can be divided into 

very specific categories, many are not appropriate given the 

population characteristics of Cleveland. As a result, the 

racial and ethnic variables were limited. In addition, while 

racial and ethnic variables may be linked to considerations of 

income, education, and employment, that is not true in all 

cases. As a consequence, the responses of these variables to 

amenity influences may be more complex than for some of the 

other variable groups. 

Income and education variables were included in the data 

set as they are linked economically to amenity effects. As 

amenities and disamenities affect housing value, they will 

also affect variables of income (MEDIANINCOME and POVERTY). 

As income is often a factor of education, amenity effects can 

also be expected to extend to educational variables (DROPOUTS 

and POSTGRADUATES) as well. 

Income and education variables are also included in the 

analysis as they are key considerations in many models of 

neighborhood change. Specifically I they are key indicators of 
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filtering and invasion/succession. They are also indicative 

of economic restructuring and suburbanization. While many 

income and education variables are available in the census, 

the high correlations and detailed nature of these variables 

make the inclusion of additional variables unnecessary given 

the scope and intent of this research. 

In addition to the relationships between amenity effects 

and variables of income and education, there is also a link to 

employment variables. Amenities increase housing values and 

thus income and education. The same can be said for the type 

of employment. Occupation (WHITE-COLLAR, SERVICEEMPLOY, and 

OPERATOR/LABORER), through its effect on income, will effect 

a persons ability to afford housing near an amenity. The 

location of employment (WORKINCITY) may also have an effect on 

the job type and may itself be affected by the suburbanization 

of jobs within the Cleveland Metropolitan Area. 

Occupancy variables are included in the data set as they 

are important indicators of neighborhood change. Variables of 

home ownership, rental occupancy, and vacant housing units 

(OWNEROCCUPIED, RENTEROCCUPIED, and VACANTUNITS, respectively) 

are key to many models of neighborhood change. Shifts in 

these variables are important as they can indicate the breakup 

of large homes into smaller apartment units. The subdivision 

of housing units is an important change indicator. Variations 

in the occupancy variables may also indicate situations with 
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the potential for housing abandonment. These variables should 

be sensitive to amenity proximity through the latter's impacts 

on housing values. If homes retain more of their value, the 

processes of neighborhood change linked to depreciation are 

less effective. As these processes lead to decreasing home 

ownership rates and higher vacancy rates, the occupancy 

variables should be responsive to amenity effects. 

Mobility and migration variables are included in the data 

set as they are linked directly with residential stability. 

Mobility variables are indicative of turnover as well as the 

relative strengths of the pulls and pushes in the residential 

areas of the study. Areas that are attractive and which have 

strong pulls may have a large number of migrants from outside 

the Cleveland area (MSAINMIGRANTS and STATEINMIGRANTS). Areas 

with low mobility (a high value for NON-MOVERS) may indicate 

areas with pulls that help to retain residents or areas where 

the residents are economically unable to move. These push and 

pull considerations are the links between amenity influences 

and the variables of mobility and migration. 

An important fact to remember when dealing with the 

migration variables is that housing turnover does not always 

equate with neighborhood change. This is due to the fact that 

the residents can change without affecting the characteristics 

of the population occupying that housing. High turnover may 

thus indicate conditions of rapid economic or physical change. 



128 

It may also indicate conditions where housing may appeal to a 

certain group, and that housing is turning over as members of 

that group move in and out of the neighborhood. 

The number of variables included is a consequence of the 

constraints of the analytical process. In the use of factor 

analysis, the decision as to which variables are included in 

the analysis is an important one. Although over 150 variables 

were selected from the census tapes, only a portion were used. 

Some variables were used only to calculate percentage values 

or proportions from raw data. Some others were removed from 

the data set due to colinearity. In factor analysis, the 

inclusion of variables that are 100% correlated does not 

provide more meaningful results than if only one such variable 

is included. For example, the use of the population above and 

below the poverty limit provides no more meaning than only one 

of these variables. The use of variables that are 100% 

correlated also creates computational problems which prevent 

the completion of the analysis. As a result, the initial 150 

variables were reduced down to the 28 which appear in Table 5. 

9.3 Dependent Variables: Analysis of Change 

The availability of data at the block group level in 1990 

allows for the application of factor analysis on a sizeable 

data set. However, the number of variables available for 1970 

is far more limited. This makes the use of factor analysis 

\ .. :~. 

I ,. 
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impractical as the number of common variables which could be 

used is very small. 

In the absence of a factor analysis option, the analysis 

of change involved the direct application of the variables in 

the regressions. For this application, matching variables 

from the 1990 and 1970 census tapes were selected. Matching 

the variables for the two census periods allowed for the 

direct comparison of the variables and for the calculation of 

absolute changes in their values. The size of the resulting 

data set was due to the limited availability of some variables 

at the block group level for 1970. The variables extracted 

for the change calculation were: 

TABLE 6: 

HV 
Rnt 
RmsO 
PerU 
PerRm 
PGt65 
PLt18 
FHHH 
WhtP 
BlkP 
AsiP 
OOc 
ROc 
Vac 

List of Variables for Change Calculation 

Median Housing Value 
Median Contract Rent 
Mean Rooms per Housing Unit 
Mean Persons per Housing Unit 
Mean Persons per Room 
Population (%) 6S Years and Older 
Population (%) Under 18 Years of Age 
Female Head of Household 
White Population 
Black Population 
Asian Population 
Owner Occupied Housing Units 
Renter Occupied Housing Units 
Vacant Housing Units 

Aside from being common to the two data sets, these 

variables provide information on the characteristics of the 

population and are included in models of neighborhood change. 
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Although the data set used in the change calculation was small 

in comparison to the 1990 data set, the variables included are 

similar to those found in social area analysis and in many of 

the neighborhood-change models. As the variables were common 

to both the 1990 data set and 1970 census, they were compared 

directly and change over time calculated. The change values 

that resulted were then used to determine the extent to which 

amenities had influenced the stability of these variables. 

9.4 Independent Variables 

As access to and enjoyment of natural amenities is to be 

based primarily on proximity, the independent variables used 

in this study consist of proximity measures. These measures 

are also used in conjunction with disamenities where proximity 

is the only consideration in disamenity access. The proximity 

measures consist of straight-line distance measurements from 

each amenity or disamenity to each block group centroid. 

These proximity measures include the distance to: 

Lake Erie 
the CBD 
specific large and small parks 
the nearest railroad 
the nearest highway 
the nearest school 
Cleveland Hopkins International Airport 
the nearest mall 
industrial land uses 
the nearest Rapid Transit Authority (RTA) stop 
Case Western Reserve University 

I ..... ·~ 

'.~ 
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A second group of independent variables are also used in 

the study. These variables represent school districts, public 

service areas, and political jurisdictions. These variables 

are location-specific as they have precise boundaries and are 

thus not variable due to access or proximity. As indicated in 

the neighborhood change review and in the discussion of the 

"Cleveland Context," this distinction is an important one. 

Together, issues related to political jurisdictions and to 

school districts have a direct effect on the characteristics 

of the population through their link to urban pushes and to 

the process of suburbanization. 

To evaluate the impact of political jurisdiction and 

school district, "dummy" or yes/no variables are used. These 

distinguish areas located in specific political jurisdictions. 

As political jurisdictions, public service areas, and school 

districts coincide very closely if not exactly within the 

Cleveland area, their effects are combined. Through the use 

of such variables it is possible to address the impact of 

contextual issues on the characteristics of the population. 

To ensure unbiased results, the characteristics of the 

housing stock in the block groups also require consideration. 

In instances where housing characteristics, such as the age, 

and size of the homes are constant with distance from an 

amenity, it is possible to discount differences in the housing 

as a cause of variation in the dependent variables. Assuming 
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that the population characteristics of all such block groups 

will react in a like fashion to changes in the housing market, 

any variations in the dependent variables are attributable to 

the amenity effect. In some locations, however, the size and 

age of housing does vary significantly with distance from an 

amenity. In such cases, the effect of the housing itself may 

counter or reinforce the amenity and disamenity effects. 

9.5 Spatial Units of Analysis 

The decision as to what units of analysis are the best 

for the purposes of this research requires that two issues be 

addressed. The first is the determination as to what level of 

data is available and suitable for the application of the 

analytical processes. The second issue concerns the spatial 

resolution that is needed to identify the amenity effects. By 

resolving these two issues suitable spatial units of analysis 

can be readily identified. 

The primary data source for this study is the U.S. Census 

of Population and Housing for the years 1970 and 1990. Of the 

spatial units available given the data source, block-groups 

were selected as the units of analysis in this study. The 

reasons behind this selection are: 

1) As the study areas are fairly heavily populated, data 
suppression should be a problem in only a limited number 
of cases, if any. Consequently, the use of larger areal 
units, namely tracts, is not necessary. 
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2) Since the extent of amenity influence may be limited, 
the use of larger units may mask trends that are evident 
at finer levels of detail. 

3) The number of variables available at the block-level 
is less than for block groups or tracts. Those variables 
that are available are not sufficient for the purposes of 
this research and may be subject to data suppression. 

4) While blocks within the study area tend to be arrayed 
along or parallel to a variety of amenities, the level of 
detail may increase sampling problems due to factors that 
are not evident based on location or data considerations. 

As tracts are too large, and as blocks have a limited 

number of available variables and may further complicate the 

analysis, block groups were selected as the observation units 

for this research. Block groups provide the availability of 

variables found for tracts, with fewer problems related to 

sampling and to data suppression. 

One problem that is involved with using block groups or 

any other census units, is that their boundaries are not 

permanent. Changes in census boundaries can affect the data 

derived for those units. Such changes are an inevitable part 

of working with census data. As the study area was, for the 

most part, built-out prior to 1960, changes in street or land-

use patterns are less likely than in newly developing areas. 

As such, the likelihood of changes in the census boundaries 

decrease. To document any changes that might have occurred, 

boundary information from the TIGER files (1990) and from 

census maps (1970) was used to assess the impact of changes 
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that did occur and to reconcile possible differences in the 

designation of census units. This was done by splitting the 

1970 tracts to obtain units comparable to 1990. 

9.6 Variable Set Creation 

In developing the variable sets, there were a series of 

issues requiring special consideration. Some variables had to 

be calculated as proportions or percentages so that they were 

in a format useful for the analysis. Block groups with zero 

values for population, households, and housing units were 

deleted from the data set. The removal of block groups with 

no population and/or housing units removed non-residential 

block groups from consideration in the data set. 

9.7 Area of Study 

As the results of the analysis could be affected by 

variations in the size of the study area from which the block 

groups were drawn, an exact definition of that area was 

necessary. This helped to ensure that variations in the size 

of the study area did not affect the results of the analysis. 

The initial attempts at factor analysis used all of the 

block groups in Cuyahoga County. The outcome of this initial 

attempt at factor analysis was the need to extract the study 

area from the larger county data set. While it was expected 

that the maps of the factor scores would show differences in 
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block groups based on amenity proximity, what they actually 

showed were differences between the suburban and urban block 

groups. This result was due to the fact that, by including 

the entire county in the analysis, the primary differences in 

block groups were between and not within suburban and urban 

areas. The resulting factor scores simply highlighted these 

differences. The large urban-suburban differences would also 

mask the specific amenity effects that form the focus of this 

study. 

To bypass this problem a study area was extracted from 

the county as a whole. The rationale for this selection was 

that block groups should be selected in which the majority of 

homes were built prior to 1970. This was intended to limit 

the impact of new housing construction on the results of the 

analysis. Consequently, those communities where the median 

year in which the homes were built was later than 1960 were 

removed from the data set. The communities that remained 

consisted of Cleveland and its inner-suburbs and some outlying 

communities which over time had been engulfed by urbanization. 

The outlying communities were then removed on the basis that, 

while they meet the age requirement, they are otherwise 

suburban in character and thus distinct from Cleveland and its 

inner-ring of suburbs. The remaining communities, shown in 

Figure 1, constitute the study area for this research. 
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9.8 Defining Test Areas 

Although amenity effects may be studied at a city-wide 

scale, the use of such a scale for the purposes of this 

research is not likely to be effective. This is due to the 

fact that the effects of anyone amenity can be lost in or 

masked by a myriad of other spatial considerations. 

also wide areas of the city over which there 

There are 

is little 

differentiation in either the human or natural environments. 

Within these areas there are only the smallest of parks, few 

if any topographic or hydrologic features, and only a few, 

isolated land uses which could be considered as amenities or 

disamenities. This does not mean that there are no such 

features present. What it does mean is that there are wide 

areas over which there are unlikely to be amenity effects 

visible at the block-group level. 

Of particular interest in Cleveland are those areas with 

features likely to produce (dis) amenity effects on residential 

populations at the scale of block groups. Six areas within 

Cleveland and its inner-suburbs have a combination of factors 

that make them of particular interest in this research. These 

areas, which appear in Figure 6, have residential populations 

in close proximity to one or more amenities and disamenities. 

These (dis)amenities are sizeable in terms of area and are 

therefore more likely to produce results discernable at the 

scale of analysis. In addition, these features are comparable 



I~;;I Lakewood 

j::::U Near West Side 

I: .1 Rocky River 

~ Shaker Heights 

m Glennville 

III CollinwoodlEuclid 

Figure 6 

Cleveland Study Areas 

~~e 13
rie 

..... 
W 
-...J 



138 

to those examined in other amenity studies including those 

listed in Table 1. 

The six areas shown in Figure 6 serve as the test areas 

for the application of the regression analyses. These areas 

are useful for such an application in that they have amenities 

and disamenities that are of a scale likely to produce results 

at the block-group level. The six also have residential land 

uses bounded by non-residential ones. These non-residential 

land uses serve as defacto boundaries, making it relatively 

easy to determine which block groups to include in the study 

areas. In addition, each area provides a slightly different 

socio-economic context allowing for the comparison of amenity 

effects on different populations. The six test areas and the 

amenities and disamenities found in close proximity are: 

Collinwood/Euclid-Selected because of its proximity to 
Lake Erie. The area is bounded by the lake on the north
side, by I-90 and non-residential land uses to the south 
and east, and the county boundary on the west. (N=66 
block groups) 

(Dis) Amenities-Location within the central city (Locale) , 
proximity to Lake Erie and to the Central Business 
District (CBD), Industrial land uses, Wildwood park, 
Euclid Beach park, the nearest high school, and I-90. 

Glennville-This area was selected because Rockefeller 
Park winds through the immediate center of the Glennville 
neighborhood. This area is also poor and black and thus 
is distinct from the other study areas. (N=76) 

(Dis)Amenities-Proximity to Lake Erie, the CBD, I-90, 
Case Western Reserve University, the nearest high school, 
Gordon, Rockefeller, and Glennview parks. 
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Shaker Heights-This area, which includes portions of 
Shaker Heights, University Heights, and the City of 
Cleveland is focused on Ambler Park. It also has the 
highest household income of any of the study sites. Its 
boundaries are based on non-residential land-uses, major 
transportation arteries, and on the boundary with "the 
City of Beachwood. (N=59) 

(Dis)Amenities-Locale, proximity to the CBD, Rapid 
Transit Authority (RTA) light rail stops, Ambler Park, 
John Carroll University, CWRU, the nearest high school, 
and to Shaker Heights Country Club. 

Near West Side-This area was selected because it has a 
socio-economic make-up that is predominantly poor and 
white. This area was also selected for and defined by 
the presence of a number of environmental disamenities. 
These include three interstate highways, a stock yard, 
and nearby heavy industrial land uses. (N=91) 

(Dis)Amenities-Proximity to the CEO, RTA light rail 
stops, Lincoln Stockyard, nearest park, interstate, and 
high school, and to industrial land uses in the Cuyahoga 
River Valley. 

West Lakefront-This area includes portions of Lakewood, 
and Rocky River, as well as the Edgewater neighborhood in 
Cleveland. It was selected because of the presence of 
Lake Erie and the status of its population. As in the 
case of the Collinwood area, it is also bounded by a 
combination of Lake Erie to the north, non-residential 
land uses to the south and east and by the Cuyahoga 
County boundary to the west. (N=32) 

(Dis)Amenities-Locale, proximity to Lake Erie, the CBD, 
Edgewater Park, the nearest other park, I-90, and the 
nearest high school. 

Rocky River Park-This area was selected for its location 
along Rocky River park. It includes lower- to middle
class, predominantly white populations in Fairview Park, 
Rocky River, Lakewood, and Cleveland. It is bounded by 
non-residential lanq uses to the east and west, I-90 to 
the north, and I-480 and Cleveland Hopkins International 
Airport to the south. (N=59) 

(Dis) Amenities-Locale, proximity to Lake Erie, the CEO, 
Cleveland Hopkins Airport, Rocky River Park, the nearest 
other park, interstate, and high school. 
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Northwest Side Amenities Map 
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Figure 9 

Southwest Side Amenities Map 

r.:m H'O 'd L£j I SI es 

188 Otherfeatures 

D Parks 

Highways 

Hydrography 

Railroads 

• Amenities 

o Disamenities 

D D 1-90 

D 0 

Scho<[~1i • 
~ 

~B~ 
I-71 

• o 

Miles 
t--!. ·E'::C:J 

o 0,4 0.8 

• 

.... 
~ 

'" 



Figure 10 

Near West Side Amenities Map 
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9.9 Summary 

The selection of the units of study, the variables, and 

the geographic extent of the study area are important in that 

they affect the factor analysis and regression results. By 

carefully considering the issues related to the construction 

of the data sets helped to ensure that the study of amenity 

influences is not complicated by data set considerations. 
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CHAPTER 10: FACTOR ANALYSIS RESULTS 

10.1 Introduction 

A factor analysis using a Varimax rotation was calculated 

for the 1990 data set. The factor analysis resulted in the 

generation of five factors. To understand what the results 

mean, the factor scores and their association with variables 

in the data set are discussed. The associations between the 

variables and factors establishes a link from variables with 

known amenity influences to those for which such influences 

are inferred. This chapter addresses the results derived for 

the factor analysis and the implications that the resulting 

factors have on the utility of the variables as indicators of 

amenity influences. 

10.2 Analysis of the Results 

The factor analysis for 1990 utilized a Varimax rotation 

technique in producing five key factors from the original data 

set containing 28 variables. The factors were selected using 

a minimum eigenvalue of one as a standard. Table 15 contains 

a list of the factors, the variables that loaded on each, and 

the loading values for the complete rotated factor matrix. In 

this rotated matrix, the primary loadings appear in boldface 

print. High secondary factor loadings «-.4 or >.4) are shown 
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with an asterisk. These indicate additional variables that 

could merit consideration in the analysis of the factors. 

TABLE 7: Rotated Factor Matrix 

FACTOR 1 FACTOR 2 FACTOR 3 FACTOR 4 FACTOR 5 
Income/Status 
MEDIANINCOME 
WHITE COLLAR 
MEDIANHOMEVALUE 
DROPOUTS 
MEDIANRENT 
POST-GRADUATE 
ROOMS/UNIT 
OPERATOR/LABORER 
WORKINCITY 
VACANTUNITS 
FEMALEHEAD 
HISPANICS 

Life-cycle 
PERSONS/UNIT 
YOUTHS 
CHILDREN/UNIT 
ELDERLY 
NEWHOUSING 

Mobility 
MSAINMIGRANTS 
NON-MOVERS 
STATEINMIGRANTS 
RENTEROCCUPIED 
OWNEROCCUPIED 

Race 
BLACKS 
WHITES 
SERVICEEMPLOY 

Asian Population 
ASIANS 
NATIVEBORN . 
POVERTY 

.860 

.831 

.829 
-.814 

.811 

.801 

.674 
-.672 
-.463 
-.450 

.446 
-.395 

.119 
-.248 
-.264 

.055 
-.011 

.243 

.132 

.241 
-.538* 

.585* 

-.166 
.216 

- .405* 

.062 
-.091 

.082 

.101 
-.174 
-.088 

.156 
-.034 

.004 

.505* 

.282 

.187 

.111 
-.171 

.331 

.864 

.844 

.812 
-.730 
-.493 

-.061 
.055 
.044 

-.207 
.140 

.164 
-.205 
-.040 

-.071 
.180 
.101 

-.107 
.108 
.009 

-.008 
-.064 

.244 
-.276 
-.088 

.339 

.277 
-.369 

.278 

-.296 
-.085 
-.008 
-.356 
-.010 

.814 
-.805 

.759 

.608 
-.601 

-.087 
.040 

-.014 

.216 
-.090 
-.007 

-.201 
-.149 
-.126 

.245 
-.236 
-.006 
-.106 
-.074 

.374 

.423* 
-.143 
-.351 

.133 

.192 

.130 
-.036 

.369 

-.138 
.032 

-.113 
.336 

- .404* 

.891 
-.879 

.536 

-.034 
.365 

-.323 

.109 
-.036 

.134 

.126 
-.004 

.212 

.128 

.075 

.136 

.084 
-.067 

.291 

.034 
-.092 
-.095 

.143 

.159 

.139 
-.039 

.224 
-.018 
-.006 

-.216 
.134 

-.048 

.751 
-.704 
-.339 

The labels assigned to each of the factors is based on 

the variables and their loadings for each the factors. The 
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application of these labels is discussed in the paragraphs 

that follow. 

Factor 1, Income/Status. The first of the five factors 

extracted in the factor analysis is one of income and socio

economic status. It is classified as such because it includes 

variables for housing value, education, and employment that 

are associated with income and socio-economic status. As is 

indicated by the factor loadings, variables indicative of or 

associated with high status (MEDIANINCOME, WHITECOLLAR, POST

GRADUATE) have strong positive loadings. Likewise, variables 

of low status (DROPOUTS, OPERATOR/LABORER) also have primary 

loadings on this factor except that the loadings are negative. 

Variables for housing size or value (MEDIANRENT, ROOMS/UNIT, 

MEDIANHOMEVALUE, VACANTUNITS) have their primary loadings on 

this factor as these variables are also linked to income and 

status. Some of the variables which load on the income/status 

factor do so only weekly. These are variables (WORKINCITY, 

VACANTUNITS, FEMALEHEAD, HISPANICS) only weakly linked to 

considerations of economic status. Consequently, the loadings 

for these variables are low. 

In addition to those variables with primary loadings on 

the Income/Status factor, there are also others for qccupancy 

and employment that have secondary factor loadings that merit 

consideration. These high secondary loadings are once again 

due to the links between these variables and socio-economic 
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status. In fact, the loadings for these variables are higher 

than for the HISPANICS variable which has a primary loading on 

the Income/Status factor. In such a situation, the low factor 

loadings for the variable indicate that it is poorly predicted 

by the factors. 

Factor 2. Life-cycle. Factor two can best be described as 

a family life-cycle factor. It includes variables, such as 

the proportion of the population under 18 years of age, the 

proportion 65 or over, and the number of persons per housing 

unit which are linked to the family life-cycle concept. The 

PERSONS/UNIT, YOUTHS, and CHILDREN/UNIT variables have high 

positive factor loadings while the ELDERLY variable has a 

negative one. 

The life-cycle factor also consists of housing variables 

other than those of housing size and value. These variables 

(CHILDREN/UNIT, PERSONS/UNIT) load on the life-cycle factor as 

they are related to the concepts of family and neighborhood 

life-cycles. This factor includes the NEWHOUSING variable 

(percentage of homes built since 1960), and has a high 

secondary loading for ROOMS/UNIT. As housing unit size is 

positively correlated with the presence of children and 

household size, it has a positive factor loading. 

The limited extent of the study area has a noticeable 

impact on the Life-cycle loadings relative to the presence of 

new housing. The NEWHOUSING variable has a negative loading. 
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With areas of new suburban housing development excluded, the 

associations between household size, school-age children, and 

suburban housing preferences do not figure into new housing. 

In the context of the central city and inner-suburbs, new 

housing is consistent with the movement of older populations 

into condominiums, apartments, and group housing. Therefore, 

new housing and elderly populations are positively associated 

with each having negative factor loadings. 

Factor 3, Mobility. The third factor is one of population 

mobility. This factor is labelled as such because it includes 

variables on population mobility (STATEIMMIGRANTS, NONMOVERS, 

MSAIMMIGRANTS). It also includes housing occupancy variables 

(RENTEROCCUPIED, OWNEROCCUPIED) as these variables are tied to 

mobility. Where mobility is very high, such as with renter 

occupancy, the loadings for this factor are positive. Where 

variables, such as NON-MOVERS, are indicative of low mobility, 

the loadings for the factor are negative. This factor is also 

associated with the ELDERLY and FEMALEHEAD variables that are 

positively associated with low mobility. 

Factor 4, Race. The fourth factor is one of race. It 

includes variables of race (WHITES, BLACKS), but excludes the 

variable on Asian population. positive factor loadings are 

indicative of high proportions of black population. 

The interpretation of this factor is complicated by the 

inclusion of the SERVICEEMPLOY variable. In addition to the 
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SERVICEEMPLOY variable l other income and employment-related 

variables also have high secondary loadings on this factor. 

As black populations in the study area tend to be less well-

educated, and have higher levels of service employment, the 

variables indicative of high economic status are negatively 

associated this factor. Variables indicative of low socio-

economic status are positively associated with the factor. 

For the proportion of the population working in the central 

city (WORKINCITY) the association is a geographic one. This 

is based on the fact that those areas with high black housing 

occupancy are primarily located within Cleveland and East 

Cleveland. 

Factor 5, Asian Population. B The last of the five factors 

identified in the analysis is the Asian Population factor. It 

includes variables on Asian population and immigration. While 

the association of these variables could reflect the influx of 

"boat people," the inverse relationship between poverty and 

Asian population, as well as the positive association with the 

POST-GRADUATE variable w'ould tend to indicate that this may be 

a reflection of the growth in Asian student populations in the 

BIn a check of the factor analysis results, a second analysis 
was run using an identical data set for 198Q. This second analysis 
produced similar results for the first four factors but not for the 
Asian Population factor. The Asian Population factor has a much 
lower eigenvalue than the other factors and includes many different 
nationalities and cultures with little else in common. The factor 
is thus discussed here but is not included in the regression 
analyses. 
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U.S. This would also be a logical assumption as all the major 

four-year colleges and universities in Cleveland fall within 

the geographic scope of this study. 

While the POVERTY variable is also included in the Asian 

Population factor, that link is not a strong one. In fact, it 

has the lowest primary loading of any of the 28 variables used 

in the analysis. This indicates that it is poorly predicted 

by the factors despite the presence of a factor tied to socio

economic status. 

The results of the factor analysis, while unique to this 

study, maintain links to other works in social area analysis. 

The Income/Status, Life-cycle, and Race factors derived in 

this factor analysis are similar to the Status, Urbanization, 

and Segregation factors derived in prior works (Berry and 

Kasarda 1977, 123). The factors for Mobility and Asian 

population are also consistent, although to a lesser degree, 

with these three traditional social area analysis factors. 

Mobility variables, usually linked to life-cycles and to the 

Urbanization factor, load as a separate factor in this 

analysis. This is due, at least in part, to the inclusion of 

the migration variables. The fact that Asian population 

variables do not load on the Race factor may reflect 

conditions related to the history of development in the area. 

Otherwise, these variables may have loaded with Race as in the 

Segregation factor. 
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10.3 Factor Analysis Results--Amenity Influence 

The importance of the factor analysis results in this 

research extends beyond an understanding of the structure of 

the data set. As the factors derived in the analysis are used 

to measure amenity influences, there also needs to be an 

understanding of how those influences are reflected in the 

factor scores. 

Understanding amenity impacts on economic indicators and 

the part that amenities play in the recreational needs of the 

population permits the development of a model relating their 

impacts to the factors used in the regression analyses. This 

model is shown in Figure 12. This understanding is also key 

to the interpretation of the regression analyses, and to 

addressing the research hypotheses. 

In the model, the relationships between the factors and 

the amenity influences are of two types. These two types of 

relationships are direct and indirect. Direct relationships 

are those where an amenity has a direct effect on a factor and 

the variables that load on the factor. An example of a direct 

relationship is that between amenity proximity and the income/ 

status factor. This relationship is linked to amenity impacts 

on housing value and rent, key variables in the income/status 

factor. 

An indirect relationship exists where one factor is 

affected not by an amenity but by that amenity's effect on 
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Amenity and Factor 

Relationships* 

Amenity or Disamenity 
Access (Proximity) 

Indirect 
Mobility-Due to Lifecycle Effects 
Income/Status-Due to Lifecycle Effects 
Race-Due to Income/Status Effects 
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Direct 
Lifecycles 
Income/Status 
Mobility 

Although these relationships are for the four factors, 
those for individual variables may be similar. 

*The lines in the diagram do not reflect the strengths of the 
relationships. 
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another factor. An example of an indirect relationship is 

that between amenity proximity and the race factor. Amenity 

proximity has a direct influence on the income/status variable 

which is negatively associated with black population and the 

race factor. Due to the reliance on two factor relationships I 

indirect associations may not be as sensitive to amenity 

influences as those with direct associations. 

10.4 Summary 

The factor analysis provides an understanding of the way 

in which the variables in the data set are associated. The 

associations that exist between the factors and the variables 

establishes a basis for understanding how amenity influences 

on one or more variables translate into wider socio-economic 

effects. This knowledge sets the stage for the analysis of 

the factor scores and allows for the formulation of basic 

expectations as to the results of that analysis. 
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CHAPTER 11: INITIAL SPATIAL PERSPECTIVES 

11.1 Introduction 

While factor analysis may reveal patterns in large data 

sets, it is only an initial step in determining the existence 

of an amenity effect. The reason for this lies in the fact 

that factor analysis does not address the potential existence 

of spatial patterns in the data. To assess whether spatial 

patterns exist requires a different type of analysis, the most 

rudimentary of which is the visual inspection of mapped data. 

From a strictly visual perspective, an amenity effect would be 

indicated by changes in block-group factor scores at varying 

distances from an amenity. While providing visual indications 

of such an association, this type of analysis does not provide 

the definitive proof necessary to substantiate all of the 

research hypotheses. 

11.2 Expected Results 

Based on the factor analysis results and the review of 

the literature, we can use our understanding of amenities and 

the factors to predict how the factor scores are affected by 

(dis) amenities. The paragraphs that follow detail the results 

that are expected for relationships between the factor scores 

and (dis) amenity proximity. These are grouped by factor with 
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a hypothesized relationship and an explanation for each of the 

hypothesized relationships. 

Income/Status 
Hypothesis: The Income/Status scores are positively 
associated with amenity proximity. 

Amenities and disamenities directly affect housing value 

and rent. In turn, these variables have positive associations 

with income, education, employment, and related variables. As 

amenities increase housing and property values, it is expected 

that positively associated variables will increase as well. 

As a result, income/status factor scores will increase with 

amenity proximity. 

Life-cycle and Mobility Factors 
The Life-cycle and Mobility factors provide consistent 
results with two possible amenity relationships. These 
are: 

Hypothesis 1: There is a negative association between 
the Life-cycle and Mobility factors and amenity proximity 
with respect to aging in place. 

Amenities have a positive effect on the quality of life 

in a location. This makes it more likely that people will 

remain and age in place. ELDERLY populations will increase, 

YOUTHS, CHILDREN/UNIT, and PERSONS/UNIT will decrease. The 

life-cycle factor will therefore be negatively associated with 

amenity proximity. The mObility variables reflect this as 

they are negatively associated with amenity proximity. 
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Conversely, there will also be low turnover and aging in place 

for areas of high disamenity proximity due to the lack of a 

market for housing or to the inability of residents to afford 

housing in other locations. 

Hypothesis 2: There is a positive relationship between 
amenity proximity and the mobility and life-cycle 
factors. 

Recreational opportunities associated with amenities 

increase housing demand among populations that can make use of 

those opportunities. The result is that households with 

children, who benefit from those opportunities, will persist 

in areas with amenity access. As a consequence, amenity 

proximity is positively associated with the life-cycle factor. 

Housing turnover remains high due to consumer demand for the 

housing. In the case of disamenities, the mobility is the 

result of outmigration. In either case, amenity proximity is 

positively associated with the mobility factor. 

Hypothesis: The Race factor is negatively associated 
with amenity proximity. 

The relationship between Race and amenity proximity is an 

indirect one. This relationship is based on th~ fact that 

black population and service employment tend to be associated 

with lower economic status. As economic status decreases with 

distance from an amenity, and as race and service employment 
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are inversely associated with economic status, the Race factor 

will be negatively associated with amenity proximity. 

11.3 Natural Features as Amenities 

Of the mapped factors, the most readily evident indicator 

of an amenity effect is found in the mapping of the Income/ 

Status factor scores (Figure 13). While it does not provide 

definitive proof, the map does indicate some potential links 

between amenity influences and the Income/Status factor scores 

in locations along Lake Erie and along Ambler Park in Shaker 

Heights. The Income/Status Factor map also provides evidence 

of an inverse relationships between proximity to the CBD and 

the Income/Status factor. 

The most evident potential amenity effect revealed by the 

Income/Status Factor map is near Ambler Park within University 

Heights and Shaker Heights. This area of impact extends from 

northwest to southeast on the near east side of the city. 

This impact area follows Ambler Park through high- income 

neighborhoods just east of the City of Cleveland. The 

proximity of the high income/status scores and the park 

indicates the presence of a potential amenity-access 

relationship. However, the history of development in the area 

and other factors such as the impact of Case Western Reserve 

and John Carroll Universities, and an RTA line with direct CBD 

access, may also contribute to the high factor scores. 

~ .. .. '.'~ . ~ .... 
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Potential amenity impacts are also apparent in areas near 

Lake Erie. Along the lake, the pattern of the Income/Status 

factor scores deviates from the expected one. Rather than 

having factor scores which increase solely with distance from 

the CBD, as would be expected based on Park and Burgess' 

Concentric Zone Model, high scores for Income/Status follow 

the lakefront into the central city. The impact of Lake Erie 

and of Ambler Park on the spatial distribution of high income 

residences in the city is consistent with Homer Hoyt's sector 

model. 

The pattern of high Income/Status scores along the shore 

of Lake Erie is disrupted only in a few locations. These are 

areas where lakefront land uses have an adverse effect on the 

residences. This occurs just to the east and west of the CBD 

where residential block groups are physically separated from 

the lakefront by intervening, non-residential, land uses. The 

net result of this spatial division is that the influence of 

the land uses counteracts the potential amenity impact of 

lakefront proximity. 

The Life-cycle factor scores have a pattern that is far 

more difficult to define based on amenity proximity. This 

pattern, shown in Figure 14, indicates the influence of CBD 

proximity as the primary amenity influence on life-cycle 

factor scores. This link between Life-cycle scores and CBD 

proximity is common in the literature on the subject. This 
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relationship is based on the fact that household location 

preferences vary according to their stage in the family life

cycle (age, marital status, presence and age of children). 

This preference change is based on the quality of the schools, 

lifestyles, and on the types of housing available in different 

parts of the city. As a consequence, variations in the life

cycle factor scores with distance from the CBD are expected. 

As opposed to CBD proximity, there is no well-defined 

pattern with respect to other features of the natural or built 

environment. This indicates that land use or other contextual 

issues in block groups are likely to be of greater importance 

in explaining variations in the Life-cycle factor scores than 

amenity proximity. 

The mapping of mobility scores (Figure 15) indicates a 

relationship governed by issues other than those of amenity 

access. Mobility is sensitive to conditions of occupancy. It 

is also affected by the history of development in an area and 

its impact on housing types. Mobility is thus tied to land

use issues and to those considerations that influence land 

use. Mobility scores are high in areas where owner-occupied 

housing units have been divided into rental units. Mobility 

is also high along the lakefront ~nd near University Circle 

where there are large numbers of high-density, multi family 
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housing units. 9 In the case of the lakefront, the presence 

of such housing is linked to the high land values associated 

with lakefront locations. Amenities can increase housing 

value to the point where it is too valuable to remain in low-

density land use. Lakefront areas dominated by low-density 

land uses may then be susceptible to redevelopment for higher 

density, and higher profit, uses. 

The Race Factor map (Figure 16) shows the spatial 

concentration of race within Cleveland. The map shows the 

concentration of blacks, indicated by high factor scores for 

race, on Cleveland's east-side. This area is downwind from 

the primary steel-producing location in Cleveland, although 

there is a large gap between the black neighborhoods and the 

industrial land-uses. Other influences such as proximity to 

the CBD and access to places of employment may contribute to 

this distribution. 

Outside the primary concentration of black population, 

there does appear to be some relationship between the Race 

factor and amenity access. This link is most evident between 

the Race factor and lakefront access. This is the case in 

locations of high population mobility which offer lower-cost, 

and higher-density housing. This link with lower-cost housing 

is important as the relationship may not be one of race, but 

9 Even when the variables for occupancy type load onto other 
factors their effect is visible in the Mobility factor. 
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rather of service employment, which loads on the Race factor, 

and amenity proximity. Whether the link is to employment or 

race, these lower-cost units provide housing opportunities not 

otherwise be available in lakefront locations. 

11.4 Cluster Analysis of Factor Scores 

Using the factor scores, a cluster analysis was run for 

the Income/Status, Life-cycle, Race, and Mobility factors for 

1990. The analysis produced ten clusters, each of which was 

labelled based on the mean values for the factors. 1o As with 

the factor scores, the results of the cluster analysis were 

mapped to determine if spatial patterns existed in the data 

sets (Figure 17). This form of analysis was used in order to 

determine if an amenity effect existed with respect to 

multiple factors. As in the case of the individual factor 

maps, such an effect would be reflected in spatial variations 

in the clustering of block groups with respect to amenity 

proximity. 

The patterns revealed by the mapping of the cluster 

analysis results are similar to those shown in the Income/ 

Status, Mobility, Life-cycle, and Race factors. Middle-income 

and Above-average-income block groups predominate along the 

10 With the large size of the data set the number of groupings 
had to be specified in advance. A grouping size of 10 was used as 
it provided the highest level of detail that could be mapped in an 
effective manner. 
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In lakefront locations, 

exceptions occur in locations where the residential areas are 

isolated from the lake by intervening, non-residential uses. 

While not necessarily linked to natural amenities, the cluster 

analysis map illustrates the relationship between income and 

CBD proximity, the concentration of black population on the 

near east side, and the impact of natural and political 

borders on the Income/Status and Race factors. 

11.5 Natural Features as Boundaries 

While elements of the natural environment may serve as 

amenities within the urban context, mapping reveals that they 

also have other functions. One of these functions is as real 

and/or symbolic boundaries. Evidence of this boundary effect 

is indicated by the spatial division of populations and of 

population characteristics by natural features. This result 

is important as the mapping of the factor scores and the 

clusters points to instances where natural features serve as 

boundaries and not as amenities. This result also bears 

consideration as the responses of the population, and the 

resulting population statistics are very different in the two 

cases. 

The Cuyahoga River Valley functions as both a real and 

perceptual boundary within Cleveland. Despite the fact that 

the river is bridged at many points and that the valley itself 
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is shallow with gently sloping valley walls, it still serves 

as a divider between the predominantly white west side, and 

the racially mixed east side. This is evident in the map of 

the race factor. In this map (Figure 16) the Cuyahoga River's 

impact is evident in that it physically separates block groups 

with different racial characteristics. Its bounding function 

is further emphasized by land uses along the Cuyahoga. The 

river's floodplain is dominated by heavy industrial land uses, 

the most extensive of which is steel production. This area, 

which can be identified on the factor maps due to the absence 

of population data, physically separates the surrounding 

residential land uses. 

The performance of a bounding function is also evident in 

the relationship between topography and the characteristics of 

the population. An example of this relationship exists on the 

east side of the city in the area where the lake plain meets 

the surrounding uplands. At this boundary, wooded hillsides 

running roughly parallel to Lake Erie and the Cuyahoga River, 

separate the lake plain and uplands. Although the resulting 

elevation change is only 100 to 200 feet, the impact that it 

has as a socio-economic divider is far more pronounced. As 

this feature also coincides with political boundaries, its 

influence as a divider is strengthened. As in the case of the 

Cuyahoga River Valley, these effects are further accentuated 

by industrial, rail, and interstate highway land uses which 

...... ,. , ................ .,.w ___ .-.·· 
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run along this feature. The result is a divide of topography 

and land uses, as well as between communities of differing 

income, racial, and housing characteristics. This effect is 

visible on the factor score maps along the boundaries that 

separate Shaker and Cleveland Heights, from East Cleveland and 

Cleveland (for community boundaries see Figure 2) . 

11.6 Summary 

The analysis of the factor and cluster analysis maps 

hints at the presence of amenity influences for some of the 

factors. For other factors, the maps are far more ambiguous 

and fail to provide evidence of amenity effects. 

The absence of definitive results in the analysis of the 

factor maps does not preclude the existence of (dis)amenity 

effects. These resul ts may simply indicate that a more 

rigorous method of analysis is required. In any case, the use 

of a more statistically rigorous method of analysis is needed 

to address the questions posed by this research. 
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CHAPTER 12: REGRESSION ANALYSIS 

12.1 Introduction 

In attempting to substantiate the research hypotheses 

concerning the existence, direction, and strength of amenity 

effects on the characteristics of the population, regression 

analysis was applied. In the analysis, measures of amenity 

proximity serve as the independent variables while the factor 

scores serve as the dependent variables. Through the use of 

regression analysis it was possible to ascertain how the 

variations in the factor scores were associated with amenity 

and disamenity proximity. 

12.2 Initial Applications 

Although amenities may be effective in a local context, 

there are some metropolitan-wide considerations that also need 

to be addressed. Among these is the impact of CBD proximity 

and of living within Cleveland versus in the suburbs. While 

these do not add to our understanding of amenities, they do 

add to our understanding of how suburbanization is reflected 

in the regression results for Cleveland. These contextual 

issues are important as they are key to assumptions concerning 

the direction of change within Cleveland and its inner ring of 

suburbs. 
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The effects of CBD proximity and locale (location within 

or outside the City of Cleveland) on the characteristics of 

the population were tested using regression analysis. For the 

CBD proximity regressions, distance measures from the block 

group centroids to Cleveland City Hall (the center of the CBD) 

were used as independent variables. For locale, block groups 

were coded with a value of one if they were in Cleveland and 

two if they were in a suburb. The expectation behind this 

analysis was that, due to conditions in Cleveland, that the 

factors would vary with distance from the CBD and with 

suburban locales. 

In the CBD regressions logarithmic transformations of the 

amenity proximity measures were used in addition to the linear 

measures. The log transformations were used to account for 

the possibility that the relationships between the distance 

measures and factor scores were non-linear. The use of this 

transformation was based on earlier amenity studies and on 

research in urban geography (Diamond 1980, 24; Hammer et ale 

1974, 275). In these studies, relationships between park and 

CBD proximity, and variables of land value, housing density, 

and population density tended to be exponential. 

The results of the CBD proximity and locale, regressions 

appear in Table 8. In all cases the regressions produced 

statistically significant results as shown by the significance 

values, "Sig-T" values, derived from the two-tailed T-tests. 
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However, this significance is based primarily on a large 

number of block groups (N=l,285). These results show that the 

adjusted R2 values are, in most cases, quite low. The 

adjusted R2 values and slopes of the regression lines, in 

parentheses, are shown in Table 8. 

TABLE 8: City-Wide Regressions: CBD Proximity and Locale 

CBD DISTANCE 

Factor 
Income/Status 
Life-cycle 
Mobility 
Race 

Adjusted 
R2 Value 
.1705 
.0276 
.0893 
.0089 

LOG CBD DISTANCE 

Factor 
Income/Status 
Life-cycle 
Mobility 
Race 

LOCALE 

Factor 
Income/Status 
Life-cycle 
Mobility 
Race 

Adjusted 
R2 Value 
.3035 
.0215 
.1680 
.0054 

Adjusted 
R2 Value 
.2228 
.0142 
.0072 
.0182 

Eguation 
y= .l2x-.63 
y=-.05x+.25 
y=-.09x+.45 
y=-.03x+.14 

Eguation 
y= 2.57logx-1.91 
y= -.74logx+0.54 
y=-2.00logx+1.49 
y= -.34logx+0.25 

Eguation 
y= .71x-.89 
y=-.18x+.22 
y=-.13x+.16 
y=-.20x+.25 

Sig-Tll 
.000 
.000 
.000 
.001 

Sig-T 
.000 
.000 
.000 
.015 

Sig-T 
.000 
.000 
.002 
.000 

11 T-values are not included in the tables due to differences 
in the number of block groups in the study areas. This affects the 
degrees of freedom used to determine the significance values. The 
T-scores are thus not comparable from one study area to another. 
The comparable values are the levels at which the T-scores are 
significant. These values, the probability that the null 
hypothesis will be rejected when it is true (Type I error), appear 
as "Sig-T". 
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The results for the Income/Status factor provide the 

highest adjusted R2 values for all the regressions. These 

results are consistent with expectations and the literature on 

the subject. This also applies to the life-cycle results. 

The results for the Race factor, however, are somewhat 

misleading. In a plot of the factor scores for race, the 

distribution of the factor scores are to some extent bi-modal. 

In the scatter and residual plots for CBD distance and Race, 

the block groups that have high concentrations of black or 

white population are arrayed in horizontal bands above and 

below the mean. As a consequence, the regressions results 

should indicate that no relationship exists. However, as the 

band representing block groups with high concentrations of 

blacks fades with distance from the CBD, the best-fit line 

shows a trend toward white population. While it may be 

statistically significant, this result belies the true 

complexity of the situation. 

The application of logarithmic transformations produced 

varying results. It improved the models for some factors, but 

not for all. The improvements brought about by the use of the 

log transformations for the Income/Status factor was expected 

given the use of these transformations in the study of urban 

land values. The improvement in the mobility regressions may 

be associated with the loading of the occupancy variables onto 

that factor. As past studies have shown, population density 
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decreases with distance from the CBD. As high-density housing 

is often composed of rental units, the CBD proximity and 

mobility factor results may be linked to occupancy. 

The results for the locale regressions were confirmed in 

T-tests where the mean factor scores for suburban locations 

were compared with those for Cleveland. In these tests, all 

four factors were shown to vary significantly based on the 

locale variable. 

12.3 Park Proximity Regressions 

The effects of amenities on the factor scores for the 

characteristics of the population were tested through the use 

of regression analysis. For each amenity, regression analysis 

was applied using the Income/Status, Life-cycle, Mobility, and 

Race factors as dependent variables. Amenity access measures, 

the independent variables, were straight-line measurements of 

distance from the block-group centroids to the amenities. 

The first of the amenity regressions addressed the effect 

that park proximity has on the population factor scores. The 

importance of these regressions is that the parks are closest 

to what could be considered as true "natural" spaces. As a 

consequence, the results for the par~s are of primary concern 

in the review of the regression analyses. 

Within Cleveland's inner-city there are a number of parks 

of different shapes and sizes. Two of the largest parks are 
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Rocky River Park and Ambler Park. The regression results for 

these parks appear in Table 9. 

TABLE 9: Park Accessibility Regressions 
Adjusted 

Study Area Factor R2 Value Egyation Sig-T 
Shaker Hts Income .2662 y=-2.04x+3.26 .000 
Shaker Hts Life-cycle .0351 y= -.64x+O.78 .155 
Shaker Hts Mobility .0692 y= -.75x+1.18 .044 
Shaker Hts Race .0036 y= -.09x+O.36 .627 

Rocky River Income .0932 y= -.53x+O.89 .019 
Rocky River Life-cycle .0477 y= .46x-O.65 .097 
Rocky River Mobility .0129 y= -.24x+O.07 .411 
Rocky River Race .0001 y= -.Olx-O.58 .975 

Of the four factors, the Income/Status factor proved to 

have the strongest relationship with park proximity. Based on 

the existing amenity literature this result is not surprising. 

In fact, the decrease in income with distance from the parks, 

indicated by the negative slope for the equation for the best-

fit line, is in keeping with other amenity studies where park 

proximity was used as an independent variable. For the other 

factors, the park proximity regression produced results that 

were mixed. This is true not only for these large parks, but 

also for the smaller ones as well. The results may indicate 

differing responses to an amenity, or the effects of other 

(dis) amenities. For some of the parks, the lack of a 

definitive pattern to the regression results could also 

indicate instances where the amenity effects are masked by 

other spatial considerations. 
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Some of the smaller parks produced regression results for 

Income/Status and other factors similar to those for the large 

parks. Most of the smaller parks, however, did not. Some of 

the results for the small parks have been identified here as 

they exemplify ways in which other spatial considerations may 

affect the amenity regression results. 

One example of how non-amenity considerations can affect 

the amenity regressions is in Collinwood. In Collinwood there 

is a strong correlation between the Income/Status factor and 

park proximity (R2=.3172). However, the slope of the best-fit 

line is positive. This indicates an increase in status with 

distance from the parks in the area. This result could be 

misconstrued as meaning that the individuals in this area do 

not consider the parks as amenities. In actuality, it is the 

land uses and the history of development in the area that are 

the likely causes of this unusual result. 

In Collinwood the major parks are the Euclid Beach State 

Park, Wildwood Park, and Euclid City Park. In the case of 

Euclid City Park, adjacent land uses are dominated by rental 

housing and a community shopping center. For Wildwood Park 

and Euclid Beach State Park the history of development in the 

area has a pronounced effect on current land uses. These two 

parks are in an area that was once dominated by Euclid Beach 

Park. Associated with this amusement park were cottages for 

its guests, and low income homes and a trailer park for its 
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employees. After it closed, the park land was redeveloped for 

multi family housing. With the close of the park, the summer 

cottages and worker housing, consisting of small, simple homes 

on very small lots also began to deteriorate. Consequently, 

the Income/Status factor scores decrease rather than increase 

with proximity to these parks. 

In some instances the results of the regressions for park 

proximity indicate a correlation between access and population 

factors where they do not necessarily exist. The best example 

of this is in the West Lakefront area where the regressions 

indicate a very strong correlation between the factors, and 

proximity to Edgewater State Park. This relationship, shown 

in Figure 10, is very similar to that for CBD proximity. 

TABLE 10: Regression Comparison: CBD and Park Proximity 

CBD Proximity 
Slope Adjusted 
Value R2 Value 

Income Factor .34 .4061 
Life-cycle Factor .31 .2239 
Mobility Factor -.25 .1902 

Park proximity 
Slope Adjusted 
Value R2 Value 

Income Factor .34 .4177 
Life-cycle Factor .31 .2295 
Mobility Factor -.25 .1949 

As shown in the table the slope values for the regression 

lines are identical to two decimal places and the adjusted R2 

values are nearly so as well. In addition, the slope of the 
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Income/Status best fit-line is positive for both park and CBD 

proximity. This indicates that status increases with distance 

from the park. While this is to be expected for the CBD it is 

counter-intuitive for park proximity. This is also true for 

the Life-cycle and Mobility factors. The explanation for this 

is apparent when one examines the problem from a geographic 

perspective. Edgewater Park is between the CBD and the West 

Lakefront study area. What appears as the impact of the park 

is actually the influence of CBD proximity which masks that of 

park proximity. 

The overlapping of CBD and park amenity influences may 

also be a factor in the limited impact of Rockefeller Park on 

the characteristics of the population in the Glennville area. 

Rockefeller park runs from north to south through Glennville. 

Becuase of the impact of the CBD, located four miles to the 

west, income/status factor scores increase from west to east 

across the study area. This effect masks the influence of the 

park and explains, at least in part, the lack of statistically 

significant results for the Income/Status, Life-cycle, and 

Mobility factors. 

12.4 Lake Erie Proximity Regressions 

The other natural amenity of interest is Lake Erie and 

its impact on the characteristics of the population. While 

park proximity regressions were conducted for all the test 
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areas, only four, West Lakefront, Collinwood, Glennville, and 

the Near West Side have block groups on the lake. The results 

of the regressions for these areas appear in Table 11. 

TABLE 11: Lake Erie Accessibility Regressions 

Study Area 
W. Lakefront 
W. Lakefront 
W. Lakefront 
W. Lakefront 

Collinwood 
Collinwood 
Collinwood 
Collinwood 

Glennville 
Glennville 
Glennville 
Glennville 

Factor 
Income 
Life-cycle 
Mobility 
Race 

Income 
Life-cycle 
Mobility 
Race 

Income 
Life-cycle 
Mobility 
Race 

Adjusted 
R2 Value 

.2015 

.0143 

.0959 

.1015 

.0688 

.0098 

.1084 

.0697 

.0421 

.0584 

.0636 

.0685 

Eguation 
y=-1.51x+1.88 
y= -.49x-0.08 
y= 1.11x-0.12 
y= -.36x-0.23 

y= -.33x+0.31 
y= .21x-0.96 
y= -.71x+0.14 
y= -.42x-0.16 

y= .20x-0.76 
y= -.38x+0.98 
y= .35x-0.63 
y= .33x+0.59 

Sig-T 
.013 
.504 
.096 
.086 

.033 

.127 

.007 

.032 

.075 

.035 

.028 

.022 

As shown in Table 11, Income/Status is correlated, 

although not always strongly, with lakefront proximity. As 

distance from Lake Erie increases, the Income/Status factor 

scores decrease. The exceptions to this are the Glennville 

and Near West Side test sites. In the Near West Side, the 

residential areas are separated from the lake by a highway, 

railroad, and non-residential land uses. As a result, no 

factors produce statistically significant results. The Near 

West Side is thus excluded from the table. In the Glennville 

area, as in the Near West Side, the lakefront is separated 

from residential areas by non-residential land uses. In 
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addition, the presence of Case Western Reserve University 

(CWRU) and University Circle have a positive impact on 

Income/Status scores. (The positive correlation between 

status and access to CWRU was confirmed in regressions for 

university proximity.) Due to these amenities and the affects 

of non-residential land uses the factor scores increase rather 

than decrease with distance from the lake. 

Another factor linked to lakefront proximity is the 

Mobility factor. With the exception of the Near West Side, 

these regressions produced statistically significant results. 

However, they also produced best-fit lines with varying slope 

values. This is due in large part to the types of residences 

along the lake. In some areas, the high value of property 

along the lake has resulted in the redevelopment of single

family, owner-occupied residential parcels in favor of high

density, often renter-occupied, residential complexes. The 

variations in residential land uses, through their links to 

occupancy type, have an effect on the results of the analysis. 

In Glennville, those factors which influenced the results of 

the Income/Status regression (non-residential land uses near 

the lake, Case Western Reserve University, and University 

Circle) ar~ likely the cause of the positive association 

between lakefront proximity and mobility. 

In addition to the Mobility and Income/Status factors, 

the Race factor is also correlated with lakefront proximity . 

. :, .-" ....... ' ............ ,,,._..,........... . ,.-.' ~ 
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This link is due to economic factors of income and housing 

affordability in lakefront locations. As lakefront housing 

tends to be more expensive, there should be fewer individuals 

of lower-income groups present. Since black population and 

service employment are inversely correlated with income, there 

should be fewer blacks and service workers living near the 

lakefront. Consequently, the factor scores for race should 

decrease as proximity increases. However, this is not the 

case in reality. In reality the race factor scores increase 

with proximity to the lake. This result could be due to a 

variety of causes. The availability of less-expensive, high

density housing along the lakefront may allow for occupance by 

persons who could not otherwise afford such housing. This may 

also indicate areas where black households or persons involved 

in service employment are not typical of those throughout the 

inner-city. As such, these could be areas where middle- to 

upper-income blacks or higher-income service employees live. 

Despite the apparent differences, there are some striking 

similarities between the park and lake proximity regressions. 

This is especially true when Glennville and the Near West Side 

areas, which do not have lakefront residential land uses, are 

removed from the lakefront regressions. The fon:ns of the 

relationships are the same for all the Income/Status and Race 

regressions, and for most of the regressions for Life-cycle 

and Mobility. While these results may hold true for the 

... n'·~~_·"".-·'--·-·· '". 
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largest parks, it should be acknowledged that the results 

differ to a far greater degree when the smaller parks are 

included. 

12.5 Disamenity Regressions 

In addition to the consideration of natural amenities and 

their impact on population characteristics, one can also look 

at proximity measures for environmental disamenities in much 

the same manner. Consequently, disamenities such as air or 

noise pollution may also be considered. 

In the absence of direct measurements of pollution, such 

disamenities were considered based on proximity measures 

linked to distance from the source of the disamenity. In 

doing so, proximity measures for point, line, and areal 

pollution sources were used as independent variables in the 

analysis. The sources of the disamenity effects included in 

this analysis consist of the airports, highways, and 

industrial land uses that fall within the geographical area of 

study. 

As the effects of amenities may differ by the type of 

amenity, so may disamenity effects. To compare the effects of 

different types of disamenities, the regressions were grouped 

according to whether the disamenity in question was a highway, 

airport, or industrial land use. The results for the first of 

these regressions, for highways, appear in Table 12. 
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TABLE 12 : Highway Disamenity Regressions 

Adjusted 
Study Area Factor R2 Value Egyation Sig-T 
Near w. Side Income .0227 y= .35x-1.22 .154 
Near W. Side Life-cycle .0299 y=-.69x+1.21 .101 
Near W. Side Mobility .0135 y= .21x+0.38 .275 
Near W. Side Race .0300 y= .59x-1.03 .101 

Rocky River Income .0066 y= .11x+0.02 .579 
Rocky River Life-cycle .1511 y=-.75x+0.12 .002 
Rocky River Mobility .0004 y= .22x-0.31 .897 
Rocky River Race .0824 y= .25x-0.73 .027 

Collinwood Income .2265 y= .50x-0.34 .000 
Collinwood Life-cycle .0478 y=-.38x-0.50 .078 
Collinwood Mobility .0007 y=-.18x-0.20 .803 
Collinwood Race .0813 y=-.38x-0.24 .020 

Glennville Income .0369 y= .21x-0.65 .096 
Glennville Life-cycle .0780 y=-.47x+0.87 .015 
Glennville Mobility .0569 y= .36x-0.44 .038 
Glennville Race .0574 y= .33x+0.79 .037 
------------------------------------------------------

The relationships between highway disamenities and the 

scores for the factors, as shown in Table 12, are consistent 

in most areas. In the associations between highway proximity 

and the Income/Status factor, the slopes of the best-fit lines 

are positive in all cases. This translates into increasing 

socio-economic status, with distance from the highway. This 

result is in keeping with the view of highways as 

disamenities. 

Of the regressions, it is the income/status regression 

for Collinwood which produces the highest adjusted R2 value. 

In Collinwood, the residential areas are bracketed between 
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Interstate 90 and Lake Erie. There is thus a shift from the 

lakefront amenity to the highway disamenity which is reflected 

in a high adjusted R2 value for the Income/Status factor. The 

same effect does not, however, translate to the other three 

factors. 

Unlike the status scores, the life-cycle scores decrease 

with distance from a highway. This indicates the presence of 

young households, often with children, in close proximity to 

the highway. This is likely a result of housing turnover and 

the quality of the surrounding environment. In areas further 

away from a highway, its impact on the environment would be 

less. In such cases, there would be less turnover and people 

would be more likely to age in place. 

The fact that highway proximity is such a poor predictor 

of mobility is also important, especially when explaining the 

life-cycle results. The mobility factor consists of variables 

related to occupancy, migration, and turnover. High values 

for turnover could thus be masked if such turnover did not 

involve migration or differences in the type of occupancy. 

With that in mind, there may still be life-cycle variations 

based on turnover without resulting impacts on the mobility 

regressions. 

A second disamenity which produced results consistent 

with expectations was Cleveland Hopkins International Airport. 

Although it is not the only airport that handles jet aircraft 
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in the Cleveland area, it is by far the largest and it is the 

only one close to residential areas. Consequently, it is the 

only airport which would produce serious environmental impacts 

(noise pollution) in residential areas. Table 13 presents the 

results of the airport disamenity regressions. The airport 

regressions use distance to the airport as a proxy measure for 

noise pollution. As Rocky River is the only study area near 

the airport, it is the only one that appears in this table. 

TABLE 13: 

Factor 
Income 
Life-cycle 
Mobility 
Race 

Airoort Disamenity 
Adjusted 
R2 Value 
.0400 
.0002 
.3259 
.0706 

Regressions 

Equation 
y= .09x+0.22 
y=-.23x+0.73 
y= .30x-1.12 
y=-.07x-0.34 

Sig-T 
.129 
.953 
.000 
.042 

The results of the regressions are consistent with the 

consideration of the airport as a disamenity. Income/status 

scores increase with distance from the airport, while service 

employment and minority population decrease. More important, 

however, is the strong relationship between airport proximity 

and mobility. The regression results for the Mobility factor 

indicate low mobility near the airport. This is likely due to 

the effect that the airport has on the areas' housing market. 

As the effects of the airport make it difficult to sell homes 

or attract inmigrants, population mobility in proximity to the 

airport is adversely affected . 

. " " 
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The final type of disamenity tested was proximity to 

industrial land uses. Although industrial land uses exist in 

many parts of Cleveland, there are few areas in which these 

land uses are in close proximity to residential areas. Two of 

these areas are in Collinwood and along the eastern fringe of 

the Near West Side study area. While the results for these 

disamenities may differ in terms of their significance, the 

form of the relationships remains similar. Table 14 presents 

the results of the industrial proximity regressions. 

TABLE 14 : Industrial Disamenity Regressions 
Adjusted 

Stud;l Area Factor R2 Value Egyation Sig-T 
Collinwood Income .0401 y= .12x-0.20 .107 
Collinwood Life-cycle .0195 y=-.15x+0.33 .289 
Collinwood Mobility .1192 y= .35x-1.14 .005 
Collinwood Race .3554 y= .45x-1.40 .000 

Near W. Side Income .0053 y= .06x-0.32 .472 
Near W. Side Life-cycle .0831 y=-.39x+1.82 .006 
Near W. Side Mobility .0021 y= .23x-1.02 .645 
Near W. Side Race .0507 y= .26x-1.39 .032 

The regression results for the industrial land uses are 

similar to those derived for the airport and the highways. In 

at least one case, however, the industrial land use analysis 

produced far better results. In the race regression for the 

Collinwood study area, there is a strong relationship between 

race and proximity to industrial land uses. That relationship 

improves (adjusted R2 =. 4101) when a logarithmic transformation 

of distance is used in the regression. (The residuals showed 
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that linear regression over-estimated the factor scores near 

the industrial land-uses and under-estimated the results for 

block groups at a distance from those uses.) 

The strong relationship between race and industrial land

use proximity is, unfortunately, a misleading one. Within 

Collinwood, there has been a history of black in-migration in 

the western half of the study area. The industrial land uses, 

on the other hand, are on the far east side of the study area 

in southeast Euclid. The regression shows a relationship 

between industrial land-use proximity and race related not due 

to an industrial disamenity effect, but linked to the history 

of black in-migration in the area. 

The relationships between the disamenity measures and the 

factor scores produced similar results within the study areas. 

This was expected given that disamenities, in general, should 

have similar effects on the population. Not surprisingly, the 

primary differences in the disamenity regressions were in the 

variability of the adjusted R2 values and in the measures of 

significance. 

12.6 Cleveland as a Disamenity 

In addition to the (di~)amenity regressions which used 

proximity measures for impact assessment, regression analysis 

was also used for locale. Locale takes into account the role 

that location within Cleveland's city limits plays as a social 
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disamenity. As indicated in the discussion of the Cleveland 

context, there are a number of considerations that influence 

the way people view the city. Among these are issues related 

to the public schools, public safety, and municipal services. 

To ascertain what effect locational issues have on the 

population characteristics, block groups were identified based 

on their locale (location within or outside of the City of 

Cleveland). In the Glennville and Near West Side areas this 

question was not applicable in that all of the block groups 

were in Cleveland. The results of the locale regressions are 

summarized in Table 15. 

TABLE 15: Regressions for Cleveland as a Disameni t y 12 

Adjusted 
Study Area Factor R2 Value Eguation Sig-T 
Collinwood Income .3835 y= .64x-1.10 .000 
Collinwood Life-cycle .0002 y= .14x-1.40 .904 
Collinwood Mobility .1610 y=-.71x+0.68 .001 
Collinwood Race .2432 y=-.65x+0.53 .000 

Rocky River Income .3166 y= .65x-0.46 .000 
Rocky River Life-cycle .0441 y=-.32x+0.15 .110 
Rocky River Mobility .0472 y= .30x-0.54 .098 
Rocky River Race .0182 y= .09x-0.72 .332 

Shaker Hts Income .4639 y=2.07x-1.80 .000 
Shaker Hts Life-cycle .2240 y=1.24x-1.86 .000 
Shaker Hts Mobility .0251 y=-.35x+1.30 .251 
Shaker Hts Race .1723 y=-.48x+1.14 .001 

12 The Locale regressions for the West Lakefront study area do 
not appear in this table. This is due to the fact that none of the 
regressions proved to be significant. This result is likely due to 
the limited number of block groups (4) in the West Lakefront study 
area that are within the City of Cleveland. 
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For locale, the Income/Status regressions consistently 

produced the highest adjusted R2 values. This is due to the 

fact that Cleveland's effect on the housing value, education, 

income, and employment variables are all reflected in the 

Income/Status factor first, and the other factors second. 

Another important point to note is that the regressions for 

Income/Status and Race are similar to those derived for the 

highway and industrial disamenity regressions. Consequently, 

Cleveland's impact on these factors can be viewed as being 

similar to that of having a disamenity such as a highway or 

industrial facility nearby. 

The locale analysis addresses Cleveland's impact on the 

four population factors. Where it fails, however, is that it 

does not take into consideration the differences between the 

suburban communities and the effects that these may have on 

the population factors. These communities, Shaker Heights, 

Cleveland Heights, Lakewood, Fairview Park, Euclid, and Rocky 

River are not identicaP3. The results derived for the 

locale regressions may thus vary with the qualities of the 

suburban communities included in each. The differences 

13 To test the assumption that the suburban communities are 
not identical, Analyses of Variance (ANOVA's) were calculated for 
each of the four factors. The factors were grouped for the 
communities of Shaker Heights, Cleveland Heights, East Cleveland, 
Euclid, Rocky River, Lakewood, and Fairview Park. For each of the 
factors at least one of these communities was statistically 
different from the remainder. 
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between the inner-suburban communities undoubtedly plays a 

part in the absence of consistent results for factors other 

than that of Income/Status. 

Although they may be different, the suburban communities 

included in this analysis do have some things in common. They 

have higher household incomes, property values, and education 

levels than Cleveland. Consequently, the few regressions that 

produce consistent results are those that involve the Income/ 

Status factor. For the others, differences in the individual 

communities produce highly variable regression results. 

12.7 Form of Relationships 

The regressions included in the previous sections make 

use of a linear regression model. However, as exemplified in 

the city-wide regressions, some of the relationships tend to 

be more logarithmic than linear. To take into account such 

possibilities, additional regressions were calculated using a 

log transformation of the distance measures. Although all of 

the regressions were repeated using the log transformations, 

special attention was paid to those linear regressions with 

residual plots indicative of non-linear relationships. 

The use o~ the log transformations in the regressions 

produced mixed results. In some test areas the use of this 

transformation improved the fit of the model for one factor 

but not another. In other instances it improved the model's 
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fit for a (dis)amenity in one test area but not for a similar 

(dis)amenity in another area. Even in those instances where 

the logarithmic transformations did improve the fit of the 

model, the resulting improvements in the adjusted R2 values 

was often quite small. 

The lack of widespread improvement using the logarithmic 

transformation was not unexpected. In the scatter diagrams 

and residual plots from the linear regressions there were few 

instances where a non-linear distribution was indicated. Even 

when the distributions did indicate the possible existence of 

a non-linear relationship, the differences were slight. The 

fact that the logarithmic transformation affected only a few 

regressions and did so to a limited degree was therefore not 

surprising. 

In two instances, however, the use of the logarithmic 

transformations produced consistently better results than in 

the linear regression models. The first of these involved the 

use of log transformations in the lakefront regressions for 

the status and mobility factors. Although only hinted at in 

the residual plots for the linear regressions, the use of the 

log transformations improved the adjusted R2 values for the 

status and mobility factors in the West Lakefront and in, the 

Collinwood areas. A comparison of the adjusted R2 values 

appears in Table 16. 

. .. ~ .... ', .. ~ .. , ... . 



TABLE 16: Lake Access R2 Values 

Linear Model 
Log Model 

Collinwood 
Income Mobility 
.0688 .1084 
.0877 .1244 

West 
Income 
.2015 
.2727 
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Lakefront 
Mobility 
.0959 
.1385 

In some models of amenity influence on land and housing 

values, change in these values with distance from an amenity 

is according to a negative exponential function (See Blomquist 

1988, Brown and Pollakowski 1976, Diamond 1980, Hammer etal. 

1974). If the assumption was made that Lake Erie would affect 

the Income/Status factor in much the same manner, then the log 

transformation could be expected to improve the results of 

those regression. The positive results here are consistent 

with that assumption. 

In addition to property and housing values, population 

density, especially with respect to the CBD, can also decrease 

according to a negative exponential function. The assumption 

here would be that, since large areas along the lakefront have 

been converted to high-density residential land-uses, and as 

many of the high-density uses are rental, that the Mobility 

factor would decrease in a similar fashion. Thus the use of 

the log transformation would be expected to improve the fit of 

the regression model. 

The second situation in which the use of the logarithmic 

transformations produced consistently better results was in 

the case of the CBD proximity and race regressions. This was 
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expected based on the linear regression residual plots which, 

in three of the six areas, showed fairly pronounced non-linear 

relationships. In all of the study areas, however, the use of 

log transformations for CBD proximity produced improvements in 

the adjusted R2 values. 

this comparison.) 

(Table 17 contains the results of 

TABLE 17: CBn Proximity and Race Regressions 
Adjusted Adjusted 
R2 Value R2 Value 

Stud~ Area Linear Sig-T Logarithmic Sig-T 
Collinwood .1928 .000 .3919 .000 
Glennville .0506 .051 .2070 .000 
Near West Side .1726 .000 .1999 .000 
Rocky River .0972 .016 .1535 .004 
Shaker .2260 .000 .2384 .000 
West Lakefront .0002 .931 .0118 .564 

As indicated in the table, the improvement in the race 

regressions with the use of the log transformation varied to 

a high degree from one area to another. In Collinwood and 

Glennville, the improvement in the adjusted R2 values is due 

to the rapid drop in black population. In these areas, block 

groups that are closest to the CBD are predominantly black. 

However, this population drops rapidly with distance from the 

CBD, especially in Collinwood where the border with Euclid is 

an important divider. The result is a distribution that is 

curvea according to a negative exponential function. In other 

areas the drop in black population is slower and improvements 

realized using log transformations are less pronounced. 
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12.8 Impacts of Study Area Characteristics 

While a variety of spatial influences on the factor 

scores have been modeled, the results of the regressions may 

also be influenced by the character of the block groups. In 

fact, the study areas differ in the characteristics of their 

resident populations. To analyze how the differences in the 

study areas influenced the results of the regression analyses, 

the average factor scores were calculated for each study area. 

The regression results were then assessed based on the overall 

characteristics of the study area populations. The intent of 

this analysis was to determine what effect the characteristics 

of the study areas had on the results of the analysis. 

Of the factors, variations in the Income/Status factor 

scores had the strongest ties to the results of the regression 

analyses. Table 18 contains a list of the study areas ordered 

according to their Income/Status scores. This is followed by 

their highest adjusted R2 value for the regressions with the 

Income/Status factor. 

TABLE 18: Income/Status vs. Adjusted R2 Values 

Study Area ~M~e~a~n~I~n~c~o~m~e~/~S~t~a~t~u=s 
Shaker Heights 1.88 
West Lakefront .86 
Rocky River .52 
Collinwood .03 
Glennville -.41 
Near West Side -1.11 

Highest 
Adjusted R2 

.2662 

.2015 

.0932 

.0688 

.0684 

.0316 

Highest 
Sig-T 
.000 
.013 
.019 
.033 
.024 
.092 
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The relationship between the mean Income/Status of study 

areas and the results of the regression analyses is evident in 

that the pattern of adjusted R2 values is nearly identical to 

that of the mean factor scores. This pattern of scores likely 

indicates that with higher status (income) the ability of the 

population to react to amenities or disamenities is greater. 

Consequently, the Income/Status factor scores in high status 

areas would be more sensitive to (dis) amenity proximity than 

it would be elsewhere. 

Unlike the Income/Status factor, the other factors fail 

to show a variation in the strength of the amenity influence 

with the mean factor scores. In no instance does there appear 

to be a relationship between the mean factor s'cores for Race, 

Life-cycle, and Mobility and (dis)amenity adjusted R2 values. 

Likewise, there do not appear to be any cross-over effects in 

the regression results. The average income/status, mobility, 

race, and life-cycle of the area does not have an effect on 

the results of the other factor regressions. 

12.9 Summary 

This chapter sought to analyze amenity effects at a 

single point in time. The results of the amenity regressions 

indicate that (dis) amenity effects do extend beyond the bounds 

of the economic consideration of housing and property value. 

However, the effects are not universal and are quite variable 



198 

in strength. Although the regression results improve for the 

factors that include income-related variables, all the factors 

were in some way sensitive to (dis)amenity influences. The 

primary findings in this chapter are; 

1) that the Income/Status factor scores decrease with 
distance from amenities such as the lake and large parks. 

2) that the Income/Status factor scores increase with 
distance from disamenities such as highways, industrial 
land-uses, and the airport. 

3) that the Race factor decreases with distance from some 
amenities. However, that decrease is not statistically 
significant in many cases. 

4) that certain 
results for the 
factor scores. 
regressions for 

types of (dis)amenities produce similar 
relationships between proximity and the 
This is most evident in the disamenity 
highways and industrial land-uses. 

5) that the locale regressions for Cleveland's impact on 
the factor scores produces results consistent with its 
consideration as a disamenity. 

6) that the use of logarithmic transformations of the 
proximity measures produces only mixed results. 

7) that the economic status of the study areas does have 
some impact on the responsiveness of the populations to 
amenity influences. 

The regression results confirmed expectations concerning 

some factor relationships, while raising questions concerning 

others. As expected the Income/Status factor performed better 

than the other factors in its significance and adjusted R2 

values. As mobility, life-cycle, and race are indirectly tied 

to economic status their sensitivity to (dis) amenity proximity 
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varies. This is due to their sensitivity to contextual issues 

that extend beyond amenity concerns. The interpretation of 

the regression results thus requires a detailed understanding 

of the context in which the analysis is being applied. 

In the regressions, different types of amenities and 

disamenities were considered in order to determine if the type 

of amenity influenced the regression results. The results of 

the regressions were consistent, however, in that amenities 

produced results that were similar. The disamenities also 

produced similar results. Consequently, the lakefront and 

park proximity regressions produced similar results for the 

various study areas, as did the regressions for highways, 

airports, and industrial land uses. 

In terms of the forms of the relationships, the log model 

did produce better results in the regressions for lakefront 

proximity and the Income/Status and Mobility factors. In 

other cases, however, the results differed from one factor to 

another and from one test area to another. 

The results of the factor score regressions sets the 

stage for the application of change measures. The results 

provide a basic understanding of how (dis)amenities and the 

characteristics of the populati~n interact and thus provides 

a background against which the results of the regressions for 

change over time can be compared . 

••• , ., ••• --< ...... •• _ ••• I_~ ... ,tl!" .... ·,."' ..... ·"" .. •• '''·''1· ............. • .... --· .. :'-.... -r~~ .. "·~-··· 
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CHAPTER 13: ANALYSIS OF CHANGE 

13.1 Introduction 

The regressions for the 1990 factor scores are indicative 

of (dis)amenity influences as measured at a single point in 

time. One limitation of their interpretation is, however, 

that they cannot address whether the effects are due to the 

amenities or to other conditions that happen to coincide 

spatially. To assess accurately the potential for amenity 

effects, it is necessary to analyze changes in population 

characteristics over time. This also provides a more direct 

means of analyzing (dis) amenity influences on the stability of 

populations over time. 

13.2 Change Regressions 

To address the question of how amenities affect housing 

and population characteristics over time, a regression model 

is used. This model involves the use of variables drawn from 

the data sets for 1970 and 1990. The data are used to 

calculate variables representing the absolute change in each 

variable for each block group from 1970 to 1990. The change 

values are then used as dependent variables in regressions 

where the amenity proximity measures serve as the independent 

variables. The hypotheses are that: 

...... -." 
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1) If amenities are stabilizing agents, block groups in 
close proximi ty should not exhibi t as much change in 
their population and housing characteristics as areas 
farther away. Therefore the extent of change will 
increase with distance from an amenity. 

2) If changes do occur in the housing and population 
variables, then areas near an ameni ty will be less likely 
to exhibit changes reflective of economic decline in the 
variables linked to socio-economic status. Consequently, 
variables linked to high status will decrease less, or 
possibly increase, in close proximity to an amenity. 

3) Racial variables will also fluctuate wi th ameni ty 
proximity. This is due to the link between race and 
lower levels of income. As a resul t, the expectation is 
that minority populations will increase with di stan ce 
from an amenity. 

4) Amenity influences on mobility will result in either 
aging in place, or turnover in favor of populations wi th 
children. (See the discussion of mobility and lifecycle 
factors and their relationship with amenity proximity.) 

In the regressions for change over time, variables are 

used instead of factors. In the factor regressions, the wide 

variety of variables included in the analysis provided a means 

for analyzing disamenity and amenity effects on many different 

variables. Many of the variables used in the factor analyses 

are unavailable at the block-group or tract-level for 1970. 

Consequently, individual variables are used for calculating 

change. The use and evaluation of the amenity effects on the 

variables is possible due to the understanding gained through 

the initial factor analysis and the application of the factors 

scores in the amenity regressions. The use of the variables 
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in the change calculations also eliminates any potential 

problems with factors that are not consistent from one census 

to another. 

With the exception of the use of variables, the format of 

the analysis is the same as the analysis of the factor scores 

for 1990. The analysis includes regressions for amenity and 

disamenity effects, regressions for other spatial influences, 

and an examination of the roles that the variables themselves 

play in explaining variations in the data. 

In an examination of change over time as compared with a 

single point in time, additional complexities are built into 

the analysis. These include boundary issues, the potential 

for changes in the housing or land uses, and changes to the 

amenities and disamenites. The influences that these factors 

have on the results of the regressions require that each be 

considered in the analysis. 

One additional complexity involving the analysis of 

change over time is in the potential for changes in the built 

environment within the block groups. There is the possibility 

that parcels within a block group may have been built upon or 

redeveloped for other uses. New construction or redevelopment 

can have a pronounced effect on the block group's population. 

While the possibility does exist, the fact is that there have 

been only isolated cases of new development within the limits 

of the City of Cleveland. 
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To check the effects of new residential development on 

the changing characteristics of the population, block groups 

in which over 35% of the housing was built after 1960 were 

dropped from the initial regressions. After those regressions 

were completed, a second set of regressions were run with all 

of the block groups included. This allowed for the comparison 

of results both with and without the influence of new housing 

development. 

Another problem involves the use of block groups and the 

fact that census boundaries change over time. The boundaries 

may change in response to the realignment of the features on 

which they are based or due to population changes. The use of 

an area that was already heavily developed limited the impacts 

of land use change as well as the realignment of roads, rail, 

and political boundaries. It also limited the instances where 

block groups were divided due to population growth. However, 

there are some block groups that were split following the 1970 

census. In such cases the block groups for 1990 have been re

assembled to match their 1970 boundaries. 

While change regressions add complexity to the analysis, 

they also ease the interpretation of the results. This is due 

to the fact that the characteristics of the block groups are 

compared to themselves and not to other block groups. This 

does not exclude the possibility of one block group affecting 

another. It does, however, lessen the importance that the 

.. ,~. .: ,:.: ........ '., . " ... 1 ", 
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differences in the initial characteristics of the block groups 

have on the end results of the analysis. As change over time 

is influenced by many different factors, any variations in the 

character of the block groups will be less important in the 

regression results. 

As indicated in the chapter on data set development, 

Chapter 8, not all of the variables from the factor analyses 

were used in the change regressions. By way of review, the 

variables and the abbreviations that will be used for each are 

as follow: 

Table 19: 

HV 
Rnt 
RmsU 
PerU 
PerRm 
PGt65 
PLt18 
FHHH 
WhtP 
OOe 
Vae 

Variables Used in Change Regressions 

Median Housing Value 
Median Contract Rent 
Mean Number of Rooms per Housing Unit 
Mean Number of Persons per Housing Unit 
Mean Number of Persons per Room 
Population (%) 65 Years and Older 
Population (%) Under 18 Years of Age 
Female Heads of Household (%) 
White Population (%) 
Owner Occupied Housing Units (%) 
Vacant Housing Units (%) 

Although other variables were available that could have 

been used in the regressions, the data set was limited for 

practical reasons. First, these variables have counterparts 

in the factor analysis regressions. Consequently, they were 

not new to the analysis. Second, other variables that were 

also part of the factor analysis data sets were either not 

available for 1970, provided little new information, or caused 
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computational problems. In some instances, variables that 

were extracted for use in the change regressions initially 

were dropped from the analysis. 14 

13.3 Change Regressions: Lake Erie Proximity 

The first set of change regressions addresses the effect 

that Lake Erie has on the population variables drawn from the 

census. In the regressions for the factor scores, lakefront 

proximity was found to affect all of the factors in one way or 

another. By testing the effects of lakefront proximity over 

time, the results of the change regressions determine whether 

those effects are linked to the lake or to other site-specific 

considerations. 

As with the factor scores, regression analyses were run 

for the West Lakefront and Collinwood areas where proximity to 

the lakefront provides access to this amenity. The results 

for those regressions with Sig-T values below 0.3 appear in 

Table 20. 15 These are arranged in descending order 

according to their adjusted R2 values. 

14 Rental occupancy was excluded because it provided no more 
information than did owner occupancy. Black and Asian population 
variables were also excluded as many block groups had no minority 
population in 1970. This meant that, in terms of a percent change, 
such block groups would create computational problems. 

15 As in the factor score regressions, block groups in the 
Glennville and Near West Side areas were not responsive to 
lakefront proximity and thus do not appear in this table. 
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TABLE 20: Change Regressions: 
WEST LAKE FRONT Adjusted 
Variables R2 Value 
PerRm .4094 
PGt65 .1826 
Vac .1225 
PLt18 .1055 
OOc .0792 
HV .0729 
WhtP .0581 
RmsU .0550 

COLLINWOOD 
Variable 
PerRm 
PGt65 
Rnt 
Vac 

Adjusted 
R2 Value 
.2147 
.0896 
.0489 
.0466 

Lake Erie Proximity 

Eguation 
y= 0.65x
y= -0.08x+ 
y= -3.22x+ 
y= 0.06x
y=-10.20x+ 
y=-14.30x+ 
y= -2.74x
y= -0.46x+ 

Eguation 

2.18 
0.07 
4.00 
0.12 
7.70 

19.20 
0.27 
0.67 

y= 32.80x- 1.75 
y= 0.08x+ 0.05 
y= 37.99x+219.00 
y= 6.46x+ 10.80 

Sig-T 
.000 
.023 
.068 
.092 
.147 
.165 
.217 
.230 

Sig-T 
.000 
.020 
.090 
.098 
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The table above shows two distinctly different cases of 

amenity effects on population and housing characteristics. In 

the West Lakefront area, the regressions are consistent with 

the expectations given a population that is aging in place. 

The change in population over 65 is positive at the lakefront 

and decreases with distance, while the reverse is true for 

populations less than 18 and persons per room. They are also 

consistent with the results for the factor score regressions. 

In contrast to the West Lakefront regressions, the 

regressions for the Collinwood area produced results that are 

more in keeping with disamenities than amenities. As with the 

factor regressions, this could indicate that the lakefront is 

considered a disamenity by the local residents. More likely, 

however, is that there are other factors at work in this area, 

including local effects, that contribute to these results. 
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As previously indicated, the Collinwood study area 

includes the Collinwood neighborhood in Cleveland, all of the 

town of Bratenahl, and parts of Euclid. As the Collinwood 

block groups are concentrated near the lake, the resulting 

locale effects may cloud those of lakefront proximity. In 

order to test this assumption, multiple regressions were run 

on the Collinwood study area using lakefront proximity and 

locale as the independent variables. The results of these 

regressions appear in Table 21. 

TABLE 21: Lakefront/Locale Multiple Regressions 

Adjusted 
Var R2 Value Egyation16 Sig-F17 Sig-T'slS 
Rnt .4438 y=33. 82x1+92. 78x2+70. 36 .0000 .0575/.0000 
FHHH .4315 y= 0.00X1+ 0.15x2 + 0.26 .0000 .0969/.0000 
HV .3393 y= 4.15xl-19.98x2 +12.28 .0000 .1346/.0000 
PerRm .3279 y=-5.33x1- o . llx2 + 9. 63 .0000 .0000/.0029 
WhtP .2586 y= 7. 62x1+22 .44x2 -54. 23 .0000 .2239/.0000 
PGt65 .2280 y= 0.05x1+ 0.10x2- 0.07 .0002 .1265/.0001 
PLt18 .2053 y=-0.01x1- 0.08x2+ 0.07 .0004 .6217/.0001 
PerU .1997 y=-0.09xl - 0.36x2 + 0.09 .0004 .4588/.0001 

With locale included the results of the regressions 

improve markedly. However, the T-score significance values 

16 The "Xl" variable is Lake Erie Proximity. The "x2" variable 
is the locale. 

17 The "Sig-F" values are used in the multiple regressions so 
that the significance levels for more than one independent variable 
can be considered in the analysis. Otherwise, "Sig-T" values would 
be included. 

lS"Sig-T's" are the significance values for the T-scores for 
Lake Erie Proximity and Locale respectively. 



208 

show that this is due in some cases solely to the influence of 

locale. In explaining the results of these regressions one 

must look at conditions in the Collinwood study area. The 

communities of Bratenahl and Euclid have aging, primarily 

white populations, especially in areas away from the lake. 

Collinwood, on the other hand, is in the midst of a transition 

to younger, black, households. These changes are reflected in 

the age, race, persons per room, and female head of household 

variables. 

The interpretation of the changes in housing value are 

also simplified by including locale considerations. The fact 

that the Collinwood block groups are closer to the lake than 

many in Euclid once again becomes an important consideration. 

The results are also affected by the construction of housing 

units in Bratenahl which, although over $250,000 in value, 

lowered the median value of housing in that community. The 

aging of Euclid's population may also account for some of the 

depreciation in housing value. The fact that these changes 

would be less likely to affect the rental units in the area 

may account for some of the differences that appear in the two 

regressions. 

13.4 Change Regressions: Park proximity 

The park proximity regressions measure the impact that 

parks have on the change in population characteristics over 
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time. In the regressions using the factor scores, the results 

showed that parks have an impact on all four factors that can 

be measured at a single point in time. To determine whether 

those effects are due to amenities or to other influences, 

regressions were run using the measures of change over time. 

Change results that show spatial associations with amenity 

proximity would suggest the presence of amenity effects. On 

the other hand, the absence of such an association would 

suggest other potential causes. 

As in the factor score regressions, the parks were placed 

in two groups based on their size. This was done to determine 

if, as in the factor score regressions, the size of the park 

had an influence on its effect. The regressions that appear 

in Table 22 are for the two largest parks, Ambler and Rocky 

River. As in the Lake proximity regressions, the regressions 

with Sig-T values below 0.3 are shown, ordered according to 

their adjusted R2 values. 

TABLE 22: Change Regressions: Park Proximity 

SHAKER-Ambler Park 

Variable 
PerRm 
WhtP 
PLt18 
HV 
Rnt 
RmU 
PGt65 
FHHH 

Adjusted 
R2 Value 
.2478 
.1578 
.1317 
.0764 
.0476 
.0341 
.0253 
.0219 

Equation 
y= 0.41x- 2.24 
y=-29.42x- 5.82 
y= O.llx- 0.13 
y=-47.08x+ 48.23 
y=-94.17x+427.09 
y= 0.30x+ 0.06 
y= -0.03x+ 0.03 
y= -0.06x+ 0.57 

••• ,. "! 

Sig-T 
.000 
.002 
.005 
.034 
.097 
.162 
.251 
.264 



ROCKY RIVER-Rocky River Park 

Variable 
PerRm 
WhtP 
FHHH 
PLt18 
Vac 
Rnt 
HV 
RmsU 

Adjusted 
R2 Value 
.2338 
.1402 
.0772 
.0689 
.0649 
.0507 
.0458 
.0269 

Equation 
y= 0.40x- 1.73 
y= -6.95x+ 2.11 
y= -0.09x+ 0.61 
y= -O.Olx- 0.07 
y= 2.69x+ 0.03 
y=-71.53x+300.21 
y=-11.04x- 10.65 
y= 0.22x+ 0.14 

Sig-T 
.000 
.006 
.046 
.060 
.068 
.109 
.127 
.246 
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The results for these parks are positive as related to 

the expectations concerning amenity effects. In both cases, 

changes are in decreasing median home value and rent, and in 

increasing minority population with distance from the parks. 

However, the demographic changes in these two cases indicate 

two different types of amenity impacts on population mObility 

and lifecycles. These impacts bring about either aging in 

place (in Shaker Heights), or continuous housing turnover in 

favor of younger populations (in Rocky River). In Shaker 

Heights populations over 65 increase in proximity to Ambler 

Park as do female heads of households (widow populations). In 

spite of the fact that population under 18 decreases in Rocky 

River, a trait common in all the study sites, that decrease is 

less in block groups that are closer to the park. 

The effects that the amenities have on the demographic 

variables appears to have a link to socio-economic status. In 

the areas with high socio-economic status, lakefront proximity 

regressions for West Lakefront and the park proximity for 
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Shaker, aging in place is occurring. In lower socio-economic 

status areas, the lakefront and park proximity regressions for 

Collinwood and Rocky River, housing turnover favors younger 

families. This could be a result of housing values which can 

preclude many first time home buyers (young families) from 

purchasing homes in Shaker Heights or Lakewood. 

The regressions for Ambler and Rocky River parks provide 

a basis for examining the effects that larger parks have on 

nearby block groups. In addition to these parks, however, a 

number of smaller parks were also considered in the analysis. 

As was the case in the factor regressions, the results for the 

smaller parks are fairly inconsistent. There is, however, one 

exception for persons under 18 years old. In the small park 

regressions, the change in the population under 18, although 

negative overall, decreases with distance from the parks. As 

shown in Table 23, this trend holds true for all but Ambler 

Park in Shaker Heights. 

TABLE 23: Park Proximity and 

Study Area 
Collinwood 
Glennville 
Rocky River 
Rocky River 
Glennville 
Near West Side 
Glennville 
West Lakefront 

Park 
Euclid 
Glennview 
Nearest Park 
Rocky River 
Rockefeller 
Nearest Park 
Gordon 
Nearest Park 

Persons Less Than 18 
Adjusted 
R2 Value 
.1744 
.1149 
.0725 
.0689 
.0660 
.0368 
.0194 
.0043 

Egyation 
y=-.03x-.00 
y=-.03x-.12 
y=-.05x-.07 
y=- . 01x- .07 
y=- . 05x- .04 
y=-. 03x-. 02 
y=-.02x-.05 
y=-.01x-.07 

Sig-T 
.001 
.005 
.053 
.060 
.034 
.072 
.257 
.739 
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The results of these park regressions are consistent with 

the view of parks as recreational amenities and with housing 

turnover in favor of younger households. In some instances, 

this also has an impact on persons per housing unit, which 

decreases with distance from the parks. However, this does 

not hold true in all cases. 

The results of the change regressions for the natural 

amenities are consistent, overall, with those for the factor 

score regressions. Although different types of amenities were 

tested, the responses of the variables were similar. The only 

exceptions were in cases where other spatial considerations 

were of greater importance. As was the case with the factor 

regressions, the smaller the size of the amenity the more 

likely it was that the amenity effects were masked by other 

influences. 

In addition to the environmental amenities other types of 

amenities were also used in the change regressions. However, 

the results of these additional change regressions were far 

from conclusive. In the two test areas with rapid transit 

light-rail access, Shaker Heights and the Near West Side, 

proximity to the light-rail stops was considered as an amenity 

based on transportation access. The results were inconclusive 

save for decreases in owner occupancy and housing values with 

proximity to the rail stops. Likewise, the change regressions 

for proximity to the nearest high school and for proximity to 
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Case Western Reserve and John Carroll Universities produced 

mixed results. 

13.5 Change Regressions for Disamenities 

In addition to testing natural amenities and the effects 

that they have on change over time, disamenities were also 

tested. The purpose of this testing was to determine if the 

disamenities produced results consistent with those expected, 

and if the effects differed by the type of disamenity. 

In the factor score regressions the disamenities that 

were analyzed, whether they were for proximity to the airport, 

highways, or industrial land-uses, produced results that were 

similar. These results, however, did not carryover to the 

change regressions. While the disamenity regressions produced 

results that were consistent by type, the results varied from 

one type of disamenity to another. 

The largest group of disamenities in the analysis is the 

highway disamenities. Although some of the change regressions 

for the impact of highway proximity were quite variable, five 

provided relatively consistent results. While not all of the 

five produced statistically significant results, their results 

were consistent with expectations given the view of highways 

as disamenities. The regression results for these variables 

appear in Table 24. 
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TABLE 24: Highway Disamenity Change Regressions 

Study Area 
Collinwood 
Glennville 
West Lakefront 
Near West Side 
Rocky River 

Collinwood 
Glennville 
Rocky River 
West Lakefront 
Near West Side 

Collinwood 
Near West Side 
Rocky River 
West Lakefront 
Glennville 

Collinwood 
Rocky River 
Near West Side 
Glennville 
West Lakefront 

West Lakefront 
Rocky River 
Glennville 
Collinwood 
Near West Side 

Variable 
Rnt 
Rnt 
Rnt 
Rnt 
Rnt 

WhtP 
WhtP 
WhtP 
WhtP 
WhtP 

PGt65 
PGt65 
PGt65 
PGt65 
PGt65 

PLt18 
PLt18 
PLt18 
PLt18 
PLt18 

PerRm 
PerRm 
PerRm 
PerRm 
PerRm 

Adjusted 
R2 Value 
.0507 
.0164 
.0130 
.0102 
.0029 

.1870 

.0581 

.0334 

.0055 

.0045 

.0445 

.0401 

.0401 

.0186 

.0105 

.0759 

.0464 

.0293 

.0067 

.0013 

.0493 

.0165 

.0110 

.0048 

.0003 

Eguation 
y=31.03x+228.51 
y=11.68x+132.27 
y=43.19x+208.17 
y=15.16x+138.93 
y=14.80x+240.16 

y=20.53x
y=11.19x
y= 2.96x
y= 0.62x
y= 3.81x-

y= 0.05x+ 
y= 0.06x+ 
y= 0.04x+ 
y= 0.02x+ 
y= O.Olx+ 

y=-0.05x
y=-0.03x
y=-0.05x
y=-O.Olx
y= O.Olx-

y=-0.18x
y=-0.09x
y=-0.04x
y=-0.04x
y= O.Olx-

26.50 
23.98 
4.60 
2.88 

24.58 

0.08 
0.00 
0.05 
0.01 
0.07 

0.03 
0.08 
0.03 
0.06 
0.08 

1.53 
1.39 
1.26 
1.44 
1.22 

Sig-T 
.084 
.248 
.564 
.371 
.707 

.001 

.048 

.195 

.708 

.534 

.106 

.060 

.155 

.489 

.405 

.033 

.125 

.109 

.506 

.858 

.256 

.364 

.395 

.600 

.881 

Although these regressions include five test areas 

representing a variety of socio-economic types, the results 

for highway disamenities do have some similarities. In all 

cases changes in median rents are correlated with increases in 

rent with di~tance from the highway. This is expected given 

the effects of air and noise pollution. This difference is 

not, however, tied to changes in housing values or the size of 

housing units. The highway regressions are also consistent 
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for race. In all five cases minority population change is 

tied to highway proximity. White populations decrease close 

to the highways. That decrease is less severe with distance 

from the highway. This result could be linked to income as 

decreasing rents near the highways would allow for the in

migration of lower income, possibly minority, populations. 

Highway proximity also has an effect on the demographic 

variables. As distance from the Interstates increases, the 

proportion of the population under 18 decreases. At the same 

time, the proportion of the population over 65 increases. The 

results are compatible with the consideration of highways as 

disamenities. The effect that highways have on quality of 

life makes it unlikely that individuals would remain and age 

in place. As older persons may not require the accessibility 

that locations near a highway provide, such locations would 

attract fewer older inmigrants. On the other hand, decreasing 

housing values and turnover would allow families with children 

access. This helps to explain the increasing proportion of 

persons under 18 years of age. The increasing number of young 

families near the highways and the aging of the population at 

a distance also accounts for the relationship between highway 

proximity and change in crowding (persons per room) . 

The regressions for the industrial land uses produced 

results similar to each other but not to other disamenities. 

Although the regressions were somewhat inconsistent, a pattern 

., ....... ' : ...... j. 
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did emerge with reference to four variables. These variables 

appear in Table 25. 

TABLE 25: Industrial Disamenity Change Regressions 

Adjusted 
Stud:l Area19 Variable R2 Value Egyation Sig-T 
Near W. Side-1 Rnt .1173 y=-17.16x+169.47 .001 
Collinwood Rnt .0182 y=-10.01x+270.71 .304 
Near W. Side-2 Rnt .0030 y= -2.92x+150.30 .611 

Near W. Side-1 HV .2524 y= 9.80x- 13.80 .000 
Collinwood HV .0906 y= 5.63x- 27.04 .019 
Near W. Side-2 HV .0281 y= 3.47x- 6.73 .116 

Near W. Side-1 Doc .1318 y= 3.39x- 6.77 .000 
Collinwood Doc .0115 y= 1.84x- 3.51 .414 
Near W. Side-2 Doc .0070 y= 0.83x- 3.54 .436 

Near W. Side-1 FHHH .1758 y= -0.09x+ 0.46 .000 
Collinwood FHHH .0751 y= -0.04x+ 0.57 .034 
Near W. Side-2 FHHH .0382 y= -0.04x+ 0.42 .066 

In the regressions, both housing value change and rent 

change were sensitive to disamenity proximity. In all three 

cases housing values increased while rents decreased with 

distance from the industrial activities. The decreases in 

housing values near the industrial land uses reflects housing 

depreciation as well as the transition from owner to renter 

occupancy. The increasing rents would reflect the value of 

being close to one's place of work and the introduction of 

19 The Near West Side area has two industrial disamenities. 
The first of these, Near West Side-1, is the Lincoln Stock Yard. 
The second, Near West Side-2, is its proximity to the steel mills 
in the Cuyahoga River Valley. 
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newly converted rental units. This interpretation would also 

be consistent with decreasing owner occupancy near the 

disamenities. 

The other variable that produced consistent responses in 

all three industrial disamenity regressions was for the change 

in female heads of households. This relationship could be one 

of single women living near their places of employment. It 

may also be a factor of elderly persons or widows who have 

remained near the places in which they or their spouses used 

to work. However, the low adjusted R2 values for two of the 

three regressions for persons over 65 makes such a supposition 

hard to defend. 

The last of the change regressions for the environmental 

disamenities were those for Cleveland Hopkins International 

Airport. Despite the fact that it is distinct from the other 

disamenities tested, the results of the airport regressions 

are similar to those of the highway disamenities. Of those 

variables listed in Table 24 for the highway regressions, all 

but the rent change variable are statistically significant (at 

alpha=.05) in the airport regressions. Likewise, all but the 

rent change variable have an association with disamenity 

proximity similar to those in the highway regressions. For 

comparison, Table 26 provides the airport regression results 

for those variables that appear in Table 24. 



TABLE 26: Airport Disamenity 

variable 
PerRm 
PLt18 
PGt65 
WhtP 

Rnt 

Adjusted 
R2 Value 
.2867 
.2399 
.2250 
.1233 

.0000 

Change Regressions 

Equation 
y=-0.12x-1.02 
y= 0.02x-0.17 
y=-0.03x+0.16 
y= 1.80x-9.28 

Sig-T 
.000 
.000 
.001 
.011 

.983 
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Even though the airport regressions produced better 

results, in terms of the adjusted R2 values, than the highway 

regressions, the explanation for these results is the same. 

The lack of any correlation for the rent variable could be 

context specific, or it could be due to the differing impacts 

that airport and highway proximity have on changes in rental 

housing. The assumption would be that, since the effects of 

the two disamenities would be similar then the results would 

be similar. As such, it is more likely to be a contextual 

issue. However, with only one test area near the airport, it 

would be difficult to test that assumption or whether the 

higher adjusted R2 values are I characteristic of airport 

impacts on population change. 

While it is a social, as opposed to an environmental, 

disamenity the locale regressions for Cleveland's impact on 

the change variables produced results similar to the highway 

regressions. For comparison, the results for the variables 

listed in Table 24 for the highway regressions are listed in 

Table 27 for the locale regressions. 
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TABLE 27: Locale Change Regressions 
Adjusted 

Study Area Variable R2 Value Egyation Sig-T 
Rocky River PerRm .2467 y= -0.28x- 1.04 .000 
Collinwood PerRm .1359 y= -0.39x+ 0.06 .004 
Shaker PerRm .0146 y= -0.08x- 1.83 .361 

Collinwood Rnt .4165 y= 84.17x+116.93 .000 
Shaker Rnt .2868 y=177.46x+ 48.51 .000 
Rocky River Rnt .2035 y= 96.96x+103.43 .001 

Shaker WhtP .4300 y= 37.42x- 92.26 .000 
Collinwood WhtP .2679 y= 23.27x- 48.44 .000 
Rocky River WhtP .0763 y= 3.47x- 8.07 .047 

Shaker Plt18 .3800 y= -0.14x+ 0.19 .000 
Collinwood PLt18 .2459 y= -0.08x+ 0.06 .000 
Rocky River PLt18 .0959 y= 0.03x- 0.14 .026 

Collinwood PGt65 .3531 y= 0.12x- 0.08 .000 
Shaker PGt65 .3025 y= 0.12x- 0.20 .000 
Rocky River PGt65 .0048 y= -O.Olx+ 0.08 .625 
------------------------------------------------------------

A comparison of Tables 24 and 27 shows the similarities 

in the disamenity regressions for locale and highways. The 

only real difference is in the demographic variables for Rocky 

River. This could be due to the fact that the suburbs in the 

Rocky River area are newer and have better schools than some 

others within the inner-city area. They are slightly closer 

in character to suburban communities and thus attract younger 

households and households with children. 

13.6 Impacts of New Development 

In the initial change regressions those block groups wi th 

significant amounts of new housing were excluded. The basis 

for this exclusion was the assumption that new housing would 
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not be subject to long-term (dis)amenity effects and would 

thus produce regression results different from those for the 

more established areas. To test this assumption a second set 

of regressions was run where the block groups with significant 

amounts of new housing were included. 

For some of the test areas the second set of change 

regressions was unnecessary due to the fact that no block

groups had been dropped from the initial regressions. This 

was the case in the Shaker Heights and Near West Side areas. 

In two other study areas, West Lakefront and Glennville, the 

number of block groups dropped from the initial regressions 

was small, limiting the changes in the regression results when 

those block groups were included. 

The results of the second set of change regressions 

confirmed the assumptions concerning the impact of new housing 

on the regression results. The inclusion of block groups with 

new housing decreased the adjusted R2 values for the change 

regressions. This is consistent with the expectation that new 

housing is less susceptible to (dis) amenity effects, producing 

lower adjusted R2 values for the (dis)amenity regressions. 

In a few isolated instances the inclusion of the block 

groups with new housing did increase the adjusted R2 values 

for the (dis) amenity regressions. These were restricted, 

however, to situations where the new housing reinforced the 

existing associations between (dis) amenity proximity and the 
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population variables. One example of this effect can be found 

in the Lake Erie proximity regressions where block groups with 

new housing reinforced the existing relationships with the 

persons per room variable. In this example, the positive 

impact on the adjusted R2 value for the persons per room 

regressions did not carryover to any of the other variables 

which were statistically significant. 

13.7 Form of the Relationships 

To test the assumption that the relationships between the 

variables are linear, the linear regression model was compared 

with the logarithmic model. As with the regressions using the 

factor scores, this was accomplished be repeating each of the 

regressions using logarithmic transformations of the distance 

measures. These were then grouped by study area and by the 

type of amenity or disamenity to determine if there were any 

instances where the logarithmic model was consistently better 

than the linear one. 

The comparison of the logarithmic and linear models, as 

in the factor score comparison, provided mixed results. In 

some instances the use of a logarithmic model produced much 

higher adjusted R2 values than the linear model while in other 

instances the reverse was true. In either case, the majority 

of the regressions which were compared had adjusted R2 values 

that differed by only a very small amount. In addition, in no 

,., .. '.' ............. ',,'- .. " 
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case did the logarithmic model produce consistently better 

results for either a study area or for a given type of 

(dis) amenity. 

13.8 Non-Amenity Considerations 

While amenities may have an effect on the change in the 

variables over time, so do other factors. It is important to 

consider other influences on change as these may aid in the 

interpretation of the results. As in the factor regressions, 

the results for the (dis)amenity change regressions may be 

linked to other spatial considerations such as land use, CBD 

proximity, and the effects of other (dis) amenities. 

In the factor score regressions, correlations between the 

factors were analyzed to determine if any consistent patterns 

emerged. In the change regressions, the size and value of the 

housing itself was considered to be a primary influence on the 

rate and direction of change in the variables. Consequently, 

regressions for housing value and the size of housing units 

(rooms per unit) in 1970 were run. When compared with the 

results of the other amenity regressions, the qualitative 

differences in housing could be considered. 

The regressions for housing value and the size of housing 

units were compared with the results of the other regressions. 

This comparison revealed that in some areas there did appear 

to be a relationship between the change in housing value or 
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size, and other variables with regard to amenity proximity. 

In the Shaker Heights and West Lakefront areas, the value and 

size of homes varied significantly with proximity to Ambler 

Park and to Lake Erie respectively. This translated into 

stronger associations between amenity proximity and the other 

variables. The same can also be said for disamenities such as 

Cleveland Hopkins Airport where the relationship is simply 

reversed from that of the amenity examples. 

Although some areas exhibit links between the value and 

size of housing and other variables relative to amenity and 

disamenity proximity, this relationship does not hold true in 

all cases. In a few of the regressions, such as for park 

proximity within the Near West Side, there were associations 

between proximity and the value and size housing that did not 

translate to the other variables. However, more often it was 

that relationships existed between (dis) amenity proximity and 

variables without the presence of statistically significant 

associations with housing value or size. This was especially 

true for many of the regressions involving the smaller parks. 

Another value in examining the relationships between 

rooms per unit, housing value, and (dis)amenity proximity is 

that it provides some insight into potential amenity effects 

that pre-date the study period. In instances where the size 

of housing units varies with amenity proximity, the initial 

development of the homes in the area may have been affected by 
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the amenity. Examples of this can be seen in the Rocky River, 

Shaker Heights, and West Lakefront areas with respect to the 

airport, Ambler Park, and Lake Erie. In cases where housing 

value changes with distance but the size of the units does 

not, the amenity effect may already be reflected in the value. 

Examples of this can be seen in the disamenity regressions, 

especially for highway proximity. 

13.9 Residual Mapping 

In order to provide a check of the regression results the 

residuals from the change regressions were mapped. The intent 

of this mapping effort was to determine if there were spatial 

patterns to the regression residuals. Any patterns that did 

exist could indicate instances where other variables from the 

data sets needed to be considered. They could also indicate 

situations where other issues needed to be addressed. 

While all of the amenities and disamenities could have 

been included in the residual analysis, the examination of all 

the residual maps for an area would not necessarily provide 

any more information than examining a smaller subset. With 

that in mind, the amenity regressions for park and lakefront 

proximity in the West Lakefront, Collinwood, Shaker, and Rocky 

River study areas were selected for analysis. Of those, only 

the regression models which were statistically significant at 

the .05 level were selected. 
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The findings derived from the review of the residual maps 

can be classified into four groups. In the first group, the 

maps revealed residual patterns that could be explained using 

other variables included in the data set. An example of this 

is the residual map for white population change and lakefront 

proximity in Collinwood (Figure 18). With one exception, the 

block groups that were seriously under-estimated by the model 

all fall within Cleveland. As illustrated in Table 21, with 

the inclusion of the locale variable in a multiple regression 

this problem was resolved. 

The second group, albeit the smallest one, is where the 

maps revealed that the linear regression model did not provide 

the most appropriate fit to the data. An example of this is 

provided in the map of crowding change residuals (persons per 

room) from the West Lakefront study area (Figure 19). What 

the map indicates is that the areas near the lake were over

estimated and those away from the lake underestimated by the 

linear regression model for lakefront proximity. This happens 

to be one of the regressions in which the use of the log model 

produced the greatest improvement in the adjusted R2 values. 

The same methodology could also be used to identify instances 

where a model other than the linear or logarithmic model was 

indicated by the data. 

The third grouping of residual maps are those that reveal 

residual patterns that can be explained by other factors. The 
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lIotherll factors are ones which, although readily discernable, 

fall outside the bounds of the variables included in the data 

sets. An example of this is from the regressions for white 

population change and park proximity in the Shaker study area. 

The map of the resulting residuals (Figure 20) shows two areas 

where the model underestimated the population change and two 

where it overestimated that change. In the two areas where 

the model overestimated the change, the land uses are more 

mixed than in the remainder of the study area. In fact, these 

block groups on the north and southwest edges of the study 

area are the only ones that include commercial activities. In 

those areas under-estimated by the model the explanation lies 

in the quality of the housing (both) and the proximity of that 

housing to the Shaker Heights Country Club (the concentration 

in the southeastern corner of the map) . 

The fourth, final, and largest grouping of the residual 

maps includes those where there is no readily discernable 

pattern. An example of this is provided in the map of the 

residuals for the multiple regression for female household 

heads in the Collinwood area (Figure 21). Unlike the map of 

the white population regression residuals for the same study 

area, this regression included both the locale and Lake Erie 

proximity spatial variables. Consequently there is no locale 

effect similar to the one which appears in that map. The lack 

of a spatial pattern to the results does not mean that there 
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are not other factors that could account for the residuals. 

In fact, what these maps undoubtedly provide is an indication 

of the highly contextual nature of amenity responses and the 

impacts of non-amenity considerations on the regression 

results. 

13.10 Summary 

The final amenity and disamenity regressions introduced 

the use of variables in assessing amenity effects over time. 

In some instances, the ability to directly measure change in 

a single variable over time produced results that may not 

otherwise have been possible using factors from one data set. 

However, in other cases the individual variables proved to be 

more susceptible to localized influences, which complicated 

the interpretation of the results. The specific findings of 

the regressions for the change in the housing and population 

characteristics over time are as follow: 

1) Lakefront proximity does have an effect on the change 
in the characteristics of the population over time. In 
the West Lakefront area the relationships between amenity 
proximity and the demographic and housing value variables 
are in keeping with the assumptions concerning amenity 
effects. The same cannot be said for the Collinwood area 
where factors other than simply amenity proximity must be 
considered in the analysis. 

2) The largest parks had relationships to the change in 
the variables over time that are consistent with those 
expected of amenities. This was indicated by declining 
home values and rents, but increasing minority population 
in areas farther away from the amenities. 
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3) The demographic variables were sensitive to both 
amenities and disamenities. The variable responses were 
indicative of either aging in place or of turnover in 
favor of younger families with children. 

4) The smaller parks produced results that were spotty 
at best. The exception was in the regressions for the 
population under 18 years of age. In these regressions 
all of the small parks produced results which pointed to 
a more rapid decrease in young populations in areas at a 
distance from the parks. 

5) Disamenities produced results which differed slightly 
from one to another. The highway regressions produced 
results which were fairly consistent from one study area 
to another and in keeping with expectations concerning 
disamenity effects. These were also similar to the 
results of the airport regressions. 

6) As in the factor regressions, Cleveland's impact on 
the change in the variables was similar to that of living 
near a highway or the airport. 

7) The inclusion of the block groups with significant 
amounts of new housing decreased the adjusted R2 values 
in the change regressions. This was in keeping with the 
assumption that new housing is less sensitive to amenity 
influences and would decrease the amount of variation in 
the data sets accounted for by (dis) amenity proximity. 

8) The logarithmic regression model did not produce 
results appreciably better or worse than the linear 
model. 

9) In some instances pre-existing housing conditions 
affected the regressions. In others it did not. 

10) That the complexity of conditions in the inner-city 
impacts the strength and interpretation of the results. 
This is evident in the low R2 values for the regressions 
and the variety of issues that had to be considered in 
the interpretation of the residual maps. 

The amenities, regardless of type, proved to have a 

positive influence on those variable linked to socio-economic 

status. Although this varied somewhat due to the sensitivity 

'. 
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of the variables to localized influences, high status was 

positively associated with amenity proximity. The use of 

individual variables also provided positive results in the 

demographic regressions. By separating the age-specific 

variables, the effects of the amenities on different age 

groups could be assessed. The regressions for the two 

demographic variables and for those linked to the age of the 

population produced good results especially with regard to 

park proximity and the change in population under the age of 

18. Beyond these, the effects of natural amenity proximity 

were mixed for many of the variables. 

The disamenity regressions were fairly consistent by type 

and as a whole. Those variables sensitive to socio-economic 

status produced results in keeping with the consideration of 

features such as highways, industrial land uses, and airports 

as disamenities. variables that were associated with the age 

of the population also produced consistent results. Not all 

of the variables proved useful in the disamenity regressions. 

This could be due to the fact that variables sensitive to one 

disamenity may not be sensitive to another. It may also be 

due to the sensitivity of the variables to local conditions 

other than those dealing with disamenity proximity. The lack 

of positive results for some variables may also be a factor of 

the limited number of disamenities or study areas included in 

the analyses. 
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Comparisons between the initial size and value of homes 

and the other variables with respect to (dis) amenity proximity 

also produced highly variable results. In some areas, housing 

quality undoubtedly plays a part in the effects that amenities 

have on the population characteristics. However, some of the 

variability in housing quality is itself tied to (dis)amenity 

proximity. Nevertheless, amenity and disamenity effects on 

the characteristics of the population occur in many test areas 

where the variability of housing is not a significant concern. 

In such areas the influence of the initial housing quality on 

the change in other variables may be discounted. 

The results of the change regressions also point out very 

convincingly that amenity and disamenity effects are not the 

only considerations in the spatial distribution of population 

and housing change within Cleveland. Although statistically 

significant relationships exist between amenity proximity and 

the change variables, those relationships do not necessarily 

account for a large amount of the variation in the change 

variables. Likewise, there is a great deal of variation in 

the change variables that cannot be accounted for by amenity 

or disamenity proximity. 

:' :-,' ." 
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CHAPTER 14: CONCLUSION 

This research has examined the effects that amenities and 

disamenities have on changes in the characteristics of urban 

population. In doing so, this research has stepped beyond the 

traditional consideration of amenities and their effects on 

property values by examining the effects that amenities and 

disamenities have on the changing characteristics of urban 

populations. It has also introduced data resources, spatial 

units of analysis, and temporal considerations that have not 

traditionally been used in amenity research. 

14.1 Research Findings 

To assess the success of this research requires that the 

initial goals of the project be examined. In the introduction 

a series of research questions were posed. These questions 

concerned natural amenities and their effects on population 

characteristics. The research questions were themselves based 

on assumptions concerning amenities and their effects. These 

assumptions appear below: 

1) Amenities provide recreational opportunities and 
improve the degree of satisfaction that people have with 
regard to their life in an area. This increases with 
proximity to those amenities. This makes housing near 
ameni ties more desirable and increases the demand for 
such housing. 
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2) Amenities increase the value of housing above the 
base value without the amenity influence. This may 
resul t in more stabili ty in housing values or less 
depreciation in a declining market. It may also produce 
higher rates of appreciation in an improving market. 

As a result of increased demand and stability in the 

value of housing, the assumption was that areas in close 

proximity to an amenity will be less susceptible to processes 

of change that ultimately lead to neighborhood decline. From 

these assumptions, and the literature on which they are based, 

the research questions for this dissertation were developed. 

These research questions appear below along with the responses 

derived in this research. 

1) Do statistically significant relationships exist 
between ameni ty proximi ty and variations in the variables 
and/or factor scores? 

2) Which variables or factors are affected by amenity 
proximity and why? 

Yes, amenity effects on the characteristics of the 

population and of housing do exist. Proximity to natural 

amenities as well as to disamenities does have effects that 

extend beyond land and housing value. This is evident in the 

relationships between amenity proximity and those factors and 

variables that are linked to socio-economic status. There is 

a positive response to amenity proximity and a negative one to 

disamenity proximity for the factors and variables linked to 

high socio-economic status. This is likely a product of the 
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effects that amenities have on property and housing value in 

nearby areas. It may also be a consequence of the effects 

that amenities and disamenities have on quality of life and 

recreational opportunities. 

In addition to factors and variables linked to economic 

status, demographic variables are also sensitive to amenity or 

disamenity proximity. As was the case for those associated 

with economic status, the relationship with the demographic 

variables is likely a consequence of the (dis) amenity effects 

on quality of life and recreational opportunities. However, 

unlike with the economic variables, the relationship between 

amenity proximity and the demographic variables takes one of 

two forms. In affluent areas with good amenity access, the 

high quality of life may bring about a tendency towards aging 

in place. In other areas, especially near parks, recreational 

opportunities result in housing turnover in favor of younger 

populations more able to make use of those opportunities. 

3) Are the amenity effects uniform or site specific? 

Amenity effects vary by size. As such, the uniformity of 

amenity responses will also vary by size. The largest of the 

amenities and disamenities, and those with widespread effects, 

tend to have a somewhat uniform effect on the characteristics 

of the surrounding population and housing. Even so, there is 

still a good deal of variation in effects for even the largest 
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amenities and disamenities. Amenity or disamenity proximity 

are not the only influences on inner-city neighborhoods. As 

a consequence, amenity effects need to be considered in light 

of all of the other spatial and aspatial factors that may have 

an effect on urban populations. For the larger amenities, the 

extent or strength of their effects may be enough to transcend 

or even mask the local contextual issues, and thus producing 

more uniform effects. 

As smaller amenities and disamenites have weaker effects, 

their influence may be hidden within the local context or lost 

entirely. Consequently, smaller amenities tend to have more 

site-specific effects. Even so, some relationships between 

amenities and population or housing characteristics may 

persist. In addition, it may also be possible that smaller 

amenities will produce more uniform effects if block- or 

parcel-level analysis is used. 

4) How much of the variation in the data sets can be 
attributed to amenity proximity? 

As one would expect given the complexities of cities, 

amenities are not the key issues in explaining the spatial 

variations or temporal changes in population characteristics. 

In specific areas,' however, amenities can be very important 

features and can contribute to the effects of other spatial 

influences. Consequently, the amount of variation in the set 
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of factors or variables used to describe the population that 

is accounted for by amenity proximity varies considerably. 

In areas where amenity effects are overwhelmed by other 

issues, (dis)amenity proximity may account for little or no 

variation in the dependent variables. In areas where their 

effects are prevalent, amenity proximity may account for over 

40% (adjusted R2 >0.4) of the variation in the dependent 

variables. However, these instances are rare. In most of the 

regressions, if amenity proximity effects are statistically 

significant, they will account for less than 25% of the total 

variation in the dependent variables. This indicates that, 

although statistically significant relationships may exist, 

those relationships account for only a small amount of the 

variation in the dependent variables. 

5) Are the relationships linear, logarithmic, etc.? 

The comparisons of the regression results for the linear 

and logarithmic models produced mixed results. In a very few 

instances one model would perform appreciably better than the 

other in terms of its affect on the adjusted R2 values. In 

most instances, the difference in the two models was not 

substantial. In addition, there were few instances where one 

model outperformed another in any systematic fashion. This 

includes analyses grouped by study area or by amenity type. 
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6) Do the best-fit lines vary by the type of amenity? 
7) Do certain amenities produce higher R2 values? 

Amenities and disamenities tend to have effects that are 

similar to one another. Amenities and disamenities, without 

regard to type, will influence certain factors and variables 

in the same way. Consequently, the best-fit equation for an 

amenity or disamenity will have a slope similar although not 

identical, to those for similar amenities and disamenities. 

Unlike the slopes, the y-intercept values for the best-fit 

lines fluctuate considerably due to variations in the context 

in which the amenity effects are being measured. This is 

expected given the multiplicity of other potential locational 

influences. 

As amenity influences are sensitive to other contextual 

issues the adjusted R2 values der.ived for the regressions vary 

considerably. This variability is also influenced by the size 

of the amenity and the extent of its effect. As a result, the 

adjusted R2 values vary by the type of amenity or disamenity. 

It may also be possible that, with additional test areas, an 

amenity-specific pattern to the adjusted R2 values may emerge. 

14.2 Contributions to the Literature 

The responses to these research questions provide the 

findings of this research. These findings contribute to the 

literature on amenities by showing that amenity and disamenity 
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effects do extend beyond the analysis of housing and property 

values. This expands the bounds of amenities-related research 

by linking the economic and quality of life aspects of amenity 

effects to the spatial variations and temporal changes in the 

characteristics of neighborhoods. 

The contributions of this research extend beyond simply 

the importance of the findings. Most studies concerning the 

economic effects of amenities make use of parcel-level data 

drawn from assessor or realty sources. In relying on the use 

of census data, this research illustrates the applicability of 

the census as a resource for amenities research. 

This study also contributes to the literature on urban 

geography in general, and on amenities in particular, in the 

use of census block groups as the spatial units of analysis. 

The use of block groups may not be new to urban geography, but 

their application is still relatively uncommon. In terms of 

the amenities literature, however, the use of block groups 

breaks with the traditional use of parcel-level data. 

In the urban geography literature, the application of 

block groups provides a greater level of detail than does the 

use of tract. However, with the growth in the availability of 

information at the block-group level, this increase in detail 

does not come at the expense of data losses. In the amenities 

literature, the use of block groups does result in some loss 

of detail. It may also mask the effects of the smallest of 
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the amenities. However, it provides access to data resources 

not available due to privacy constraints at the parcel level. 

14.3 Future Directions 

While this dissertation makes a number of contributions 

to the amenities literature, there remain potential areas of 

study in which the findings of this research may be applied. 

One of these is to build amenities into a more detailed and 

context-sensitive spatial model of urban change. Such a model 

could make extensive use of geographic information systems in 

assembling an extensive set of spatial variables against which 

the change in residential areas could be modelled. 

Another potential course of research involves expanding 

the geographic scope of study. In doing so, the results from 

inner-city areas in Cleveland could be compared to those from 

suburban locations or from other urban areas. This would help 

to assess whether the results from this study are specific to 

the context of inner-city Cleveland. 

In any case, the results of this dissertation do not 

constitute an end to the potential application of amenities 

research in the analysis of urban change or in the study of 

amenity effects on the characteristics of urban populations. 

It is, rather, an initial step in a potentially long and 

fruitful avenue of geographic research . 

. -.' .. 
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