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Abstract 

 

Five decades ago, interstate highways radically changed the landscape of the US. It brought 

economic prosperity and convenience to drive, but with the expenses of the life of historically 

underserved communities. This thesis aims to uncover the dark history of interstate highway 

construction, which left an everlasting scar on spaces by intentionally destroying the settlements 

of Black and low-income communities. With the concept of spatial exclusion, this thesis analyzes 

the intentions behind and impacts of interstate highway construction, particularly related to the 

built environment. The historical records Atlanta, GA, Birmingham, AL, and Miami, FL vividly 

exhibits the unjust intentions to remove Black neighborhoods using interstate highways. In those 

three cities, over seventy percent of interstate highway routes were aligned on “redlined” 

neighborhoods. In Atlanta, GA, I-20 and I-75 construction caused the massive loss of building 

footprints and street networks, as well as the conversion of land use on the redlined site. In contrast, 

the non-redlined site unaffected by interstate highways shows a slight change in buildings, land 

use, and street networks. In the end, this thesis broadens the discussion to the attempts to demolish 

the highways but argues the recent interventions also have similar flaws since they did not directly 

address the inequality problem. This thesis ultimately advocates the need to empower historically 

underserved communities as a more fundamental change to prevent future spatial exclusion. 
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“Just imagine what transportation was like in this country … before the Interstate 

Highway System was built. It was a tangled maze of poorly maintained back roads … 

Fortunately, President Eisenhower made an investment that revolutionized the way we 

travel – an investment that made our lives easier and our economy grow.” 

/ President Barack Obama, Oct 27, 2009 

 

“The creation of the Interstate Highway System, funded and constructed by the Federal 

Government and State Governments in the 20th Century, disproportionately burdened 

historically Black and low-income neighborhoods in many American cities. Many urban 

interstate highways were deliberately built to pass through Black neighborhoods, often 

requiring the destruction of housing and other local institutions. To this day, many Black 

neighborhoods are disconnected from access to high-quality housing, jobs, public transit, 

and other resources.” 

/ President Joe Biden, Presidential Memorandum, Jan 26, 2021 

 



1 

 

CHAPTER 1 

Introduction 

Now, it has been over six decades since the Eisenhower administration gave birth to the interstate 

highways in 1956. The interstate highways were built to connect the cities and rural areas across 

the US and had brought prosperous benefits throughout the states. It is well-known tales that 

interstate highways accelerate economic growth and the convenience of drivers throughout the 

cities in the US (Blas 2010; Weber 2011; Norton 2016). However, at the same time, the highways 

left indelible barriers in many cities. Some cities used interstate highways as a fence to separate 

urban areas by race or socioeconomic classes (Bayor 1988; Connerly 2002; Dluhy, Revell, and 

Wong 2002). Since the interstate highways were mostly designed before the Civil Rights Act of 

1964, some of the cities exploited them as a tool for segregating or eliminating the impoverished 

neighborhoods from the affluent ones. As a cumbersome infrastructure, the interstate highways 

result in an irreversible legacy as exacerbating imbalance and inequality in urban spaces.  

The inequity, racism, and discriminative intentions behind interstate highways have been 

well-reported by many scholars (Bayor 1988; Connerly 2002; Dluhy, Revell, and Wong 2002) and 

news articles in the past decades. However, only a limited number of studies shed light on how 

interstate highways perpetually changed the way of life in targeted sites in relation to spatial layout. 

Thus, this thesis tries to reveal how interstate highways left everlasting scars on spaces and how 

they permanently excluded certain groups in spaces. To assess them, this thesis aims to analyze 

multiple cases through the lens of the spatial exclusion concept. Spatial exclusion herein means 

the unjust intentions to set a barrier to certain groups and their impacts on spaces. 
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The research is designed to answer the three major questions: 1) how the construction of 

the interstate highways in the 1950s was used as a tool for spatial exclusion, 2) how the spatial 

layouts have been changed by those intentions, and 3) how those spatial changes are associated 

with the way of living, thereby intensifying the spatial exclusion. 

It is structured into four parts of this thesis. The second chapter conceptualizes spatial 

exclusion with the social exclusion concept in the context of interstate highway constructions. The 

third chapter, the methodology part, describes the steps to select sites and to assess the intentions 

and impacts of interstate highways in chosen areas. The following two chapters report findings, 

mainly concentrating on how spatial exclusions have been deliberately in place and how spaces 

and lives were transformed after the interstate highways. The last chapter points key takeaways 

from the findings, then broadens the discussion toward the following actions undertaken to address 

the interstate highways’ adverse impacts in the recent decade. 

These discriminative, exclusionary planning decisions in interstate highway networks 

provide meaningful lessons to the cities around the world. The imbalance and division of urban 

space is a universal problem. In South Korea, the overpasses of urban arteries divide urban spaces 

and socioeconomic classes as well. In this regard, this thesis ultimately argues that planning 

decisions leave continuing legacies for decades so that planners must consider what consequences 

would follow after their decisions on space. 
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CHAPTER 2 

Literature Review and Framework 

This chapter explores the concept of social exclusion, then conceptualizes spatial exclusion based 

on the social exclusion concept, and lastly, frames the way to analyze and assess the spatial-

exclusionary decisions and their impacts on the given sites.  

Conceptualizing spatial exclusion 

“Spatial exclusion” is a concept stemmed out from “social exclusion,” emphasizing the occurrence 

of exclusion in spaces we live. The premise of this concept is that space and society are strongly 

related to each other, and therefore the power dynamics of society or the societal forces of 

exclusion can be represented or interpreted in space. In this context, understanding the concept of 

social exclusion is vital before conceptualizing spatial exclusion. 

Understanding the concept of social exclusion 

The term, social exclusion, is originally from France in the 1970s, but in recent decades, the 

concept is widely developed by many scholars across Europe and the US. The Centre for Analysis 

of Social Exclusion (CASE) at the London School of Economics has made consistent efforts to 

develop the concept of social exclusion since 1997. A scholar in CASE, Burchardt (2018), suggests 

the definition of social exclusion in the Oxford Dictionary1, based on the discourses and consensus 

in academia. She defines social exclusion as “a lack of participation in society and emphasizes the 

multi-dimensional, multi-layered, and dynamic nature of the problem.” She explains the most 

 

1 A Concise Oxford Dictionary of Politics and International Relations (4 ed.). Accessed on Nov 2021. https://www-

oxfordreference-com.ezproxy.cul.columbia.edu/view/10.1093/acref/9780199670840.001.0001/acref-

9780199670840-e-1265?rskey=aeKTei&result=1.  
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shared concepts in social exclusion: (1) lack of participation, (2) multi-dimensional, (3) dynamic, 

and (4) multi-layered, and the details are as follows.  

1. Lack of participation. Protagonists differ over which aspects of society are 

important and where responsibility for non‐participation resides. Most agree 

that exclusion is a matter of degree, since individuals may be participating 

to a greater or lesser extent, and that it is relative to the society in question. 

2. Multi‐dimensional. Social exclusion embraces income‐poverty but is 

broader: other kinds of disadvantage which may or may not be connected to 

low income, such as unemployment and poor self‐esteem, fall within its 

compass. 

3. Dynamic. The advent of dynamic analysis and a demand from policymakers 

to investigate cause as well as effect has generated an interest in the 

processes which lead to exclusion and routes back into mainstream society. 

4. Multi‐layered. Although it is individuals who suffer exclusion, the causes 

are recognized as operating at many levels: individual, household, 

community, and institutional. 

As shown above, the concept of social exclusion depends on the context of the society in 

question. The interpretation, therefore, should be based on the temporal, local, and systematic 

context of the site. To read the social exclusion in a temporal context, researchers should 

understand the normative or prevailing ideas at that time. In local and systematic context, it is 

crucial to comprehend the local and spatial characteristics of the site, what kinds of interests leads 

to make exclusionary decisions (whether it is intentional or unintentional), what political systems 

served for people, and who was included or excluded from the benefits the policy made.  



5 

 

The definition also explains how social exclusion can be interpreted with various 

dimensions and scales. Multi-dimensional indicates social exclusion is significantly tied, but not 

limited to deprivation. Any kind of discriminative factors, such as race, gender, religion, or 

national origins, and the outcomes from those discriminations can be embraced in social exclusion 

as well. Multi-layered indicates the exclusion can happen on various scales, such as among 

individuals, households, community or neighborhood, city or state scale, with or without the 

involvement of institutions or governments. 

The lack of participation and dynamics can be understood after recognizing those concepts. 

These two are the key to assessing spatial exclusion since they focus on why and how exclusion is 

shaped in society. The lack of participation can be interpreted as the limited information or 

opportunity to participate in the decision-making process or the intentional ignorance of people’s 

voices. The degree of participation is hard to be quantified but possible to be discussed by looking 

at the historical records of the institutions or governments involved during the decision-making 

process or by interviewing the witnesses on the site. Dynamic means the cause and effects of the 

exclusionary policy. The explanation of dynamic also implies that research on social exclusion 

often includes the investigation of the cause and effects. The historical records and interviews also 

can be evidence for the cause and effect of the exclusionary policy.  

In this regard, this research acknowledges the academic definition of social exclusion: the 

process and outcome of preventing whoever related to the policy from decision-making procedure 

at any scale of society by any kinds of discriminative perceptions. Furthermore, to assess this 

concept of social exclusion, an analysis of the cause and effects of the exclusionary planning 

decision should be conducted. By following the acknowledgment above, the cause can be proved 
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by the existence of any kind of discriminative perceptions. As narrowing down, the intentions to 

discriminate or ignore a particular group in the planning process can determine the causes. The 

effect can be interpreted as any harmful impacts of exclusionary planning on residents, but relative 

to the specific features of planning decisions. 

Conceptualizing spatial exclusion 

Spatial exclusion is often conceptualized as a branch of social exclusion, in particular, using the 

term socio-spatial exclusion. The translation of social exclusion to spatial exclusion presupposes 

that the society – societal values, power, and patterns of lives – are configurated in spaces, and the 

spatial configuration affects people’s lives. The root of this idea can be found in Foucault’s 

description of the Panopticon, which effectively illustrates how power dynamic is interpreted into 

the spatial layout and how the space per se functions as the power structure (Foucault 1995). If 

broadening this idea to urban-scale space, it means the urban space and the historical traces of 

spatial developments represent society's power dynamics. As part of societal power dynamics, 

exclusions and discriminations are also forged in urban spaces and affect those who reside. 

  By borrowing the concept of social exclusion but comprehending it in a spatial context, 

this research frames spatial exclusion as below. Here, the spatial context means the physical, built 

environment which contains as well as influences people’s life, primarily regarded as building, 

land use, and street patterns. 

1) Lack of participation in the space-making process. The residents had limited information 

and opportunities to participate in the process before the policy/intervention came out, 

whether they tried to get those opportunities or not. Here, decision-makers recognized their 

actions might adversely impact certain groups or communities; therefore, unjust intentions 
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underlay the actions to make policy/interventions on space. This idea is directly connected 

to Dynamic – cause.  

2) Multi-dimensional. Spatial exclusion embraces but is not limited to the deteriorated, poorly 

maintained physical environments related to the lack of capital (as an accumulation of 

income-poverty) on the site. Much broadly, it includes other kinds of spatial disadvantages, 

such as limited access to public services or other destinations because of spatial barriers or 

difficulties to continue the original lifestyle because of undesired radical changes in a given 

space. More specifically, spatial exclusion covers the concept that policies/interventions 

harmed certain groups or communities’ spaces and lives either in the short or long term; 

also, the consequence is hardly reversed or recovered since the policy/action had modified 

the spatial configuration, and hence had damaged the way to live on the site. 

3) Dynamic. To understand the dynamic of spatial exclusion, a researcher should investigate 

its cause and effect that has generated an interest in the processes which lead to exclusion 

and routes back into mainstream society. 

4) Multi-layered. Spatial exclusion can occur in various scales of spaces, such as a building, 

neighborhood, city, state, and nation. Also, it can be recognized by various subjects at many 

levels, such as individual, household, community, and institutional. 

Based on the frame above, the research focuses on two comparative research at different 

scales of spaces. One is the comparison of cities to uncover the intentions behind the planning 

process – cause in Dynamic. The intentions are reviewed with relevant literature and analyzed with 

interstate highway routes and redlining maps (the Home Owner’s Loan Corporation maps in the 
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1930s). Two is the comparison at the neighborhood level in order to demonstrate the adverse 

impacts – effect in Dynamic. The impacts can be discussed by looking at the changes in spatial 

layout and their association to the residents’ lives on the site. The interpretation of whether the 

impacts are good or ill should be supported by spatial analyses such as mapping and geo-statistics. 

It should also hold legitimate evidence such as testimony or precedent studies that argue the 

adverse impacts in similar contexts.  

Spatial exclusion and interstate highways 

History of interstate highways and their critical impacts on the US 

The desire to build interstate highways had arisen from the late 19th century. The time was too 

premature to imagine everyone is equal. It was almost right after President Abraham Lincoln 

issued the Emancipation Proclamation and a long time before the Title VII of the Civil Rights Act 

of 1964 outlawed discrimination. In the late 19th century, many states started to draw a picture to 

improve roads that were more suitable to drive (Norton 2016). The streets at that time were shared 

spaces for various vehicles, such as trams, horses, and pedestrians, so the roads were not well 

suited for automobiles. The state governments, therefore, attempted to make the roads exclusive 

for cars. In 1891, the state governments started to offer funds to local governments to build 

highways, but unfortunately, many projects had been failed because of ill coordination and lack of 

finance (Weber 2011). Some highways were constructed and mostly targeted to serve for the 

affluent White drivers as tollways, but much more dangerous and less commodious than present 

interstate highways. A large volume of traffic overloaded the roads, and cars crashed too frequently 

on the highways due to its poorly maintained conditions.  
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To meet people’s needs and forced by various interest groups related to the automobile 

industry, President Dwight D. Eisenhower signed the Federal-Aid Highway Act of 1956, and the 

administration pronounced the “Great Plan” of the interstate highway system2 (see Figure 1). The 

ideas were clear and promising. The government stated the interstate highways could relieve 

congestion, save lives with safer road design, and deliver more motorists at a higher speed3. Also, 

the highways would provide the nation-wide toll-free network connecting regions across the US.  

After and during the construction, the interstate highway system had made an enormous 

impact on the US. Although those impacts are now both favorably and harshly criticized, it is 

undeniable that the interstates transformed the entire landscape of the US. As the most remarked 

 

2 (“Celebrating 50 Years: The Eisenhower Interstate Highway System” n.d.) 

3 (“Text of Speeches - President Dwight D. Eisenhower: An Audio Gallery - 50th Anniversary - Interstate System - 

Highway History - Federal Highway Administration” n.d.) 

Figure 1. Interstate Highways (US, North America). Data Source: US Census Bureau. 
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accomplishment, the interstate highways sparked dramatic economic growth by nourishing the 

various industries, including construction, retail, automobile, and oil (Norton 2016). The invention 

of the interstate highway system had led the US as a nation of motorists. Plenty of roads attracted 

more people to drive. With the low price of gasoline and the massive highway construction, the 

cities and the roads were awash with cars. The demands of parking lots were souring, so the cities 

had tried to supply parking spaces as much as they needed to be. The interstate highways also took 

the glory of the rail system. Rail is not the first option of mobility anymore, even for 

transcontinental travel. Besides, the highways had contributed to suburbanization so that it shaped 

the separation of residential suburbs and the working city center. 

Consequently, the interstate highway system had changed the entire landscape of the US. 

People who could not afford cars were spontaneously excluded from an automobile-oriented 

society by narrowing the transit modes to private vehicles. While the rich could choose to live 

outside the crowded city and settle in a single-family home in the suburbs, many people in poverty 

could not make the same choice but were forced to settle in the inner-city slum to seek proximity 

to their jobs. The imbalance between the poor and rich has been exacerbated for decades in various 

ways since driving enabled the residential locations of those two more separated4 (Kruse 2013). 

Also, since many interstate highways were placed on the Black neighborhoods rather than the 

White ones, the Black communities were often torn apart or isolated while the remaining residents 

on the site should breathe in the air polluted by exhaust fumes.  

 
4 Kruse (2013) explored a White Flight case in the City of Atlanta in order to understand segregationists 

who want to separate their settlements from Black or low-income groups’ one. The author demonstrated 

that White Flight caused the separation of living between the white and black as well as led the polarization 

of income and political benefits. 
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Since the highways had fundamentally altered the landscape of urban space as well as the 

lifestyle of people, it becomes almost impossible to overturn the situations that have already 

happened in cities. Even if the highways are not well functioning anymore or significantly harm 

the communities, that cumbersome infrastructure requires a colossal amount of expenses to change. 

Many cities are in a predicament to make further decisions to revamp the old or troubled interstate 

highways; also hesitant to address or compensate the Black communities damaged by the highway 

system.   

Examining the spatial exclusion in interstate highway constructions 

As the brief history of the interstate highway system shows, the concept of spatial exclusion exists 

both in the construction process and outcome. The worse is the exclusionary decision made the 

persistent inequality in the urban spaces. The research will conduct an in-depth analysis of the 

spatial exclusion in terms of the intentions and adverse impacts of the interstate highways. The 

next chapter will show the detailed methodology of analyzing interstate highways' exclusionary 

intentions and adverse impacts.  
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CHAPTER 3 

Methodology 

This chapter describes the methodology to analyze the spatial exclusion related to the interstate 

highways within the selected areas. It walks through the steps to set the study area and the spatial 

analysis structure to evaluate the process and impacts of the interstate highway construction. The 

summarized analytical process is as below (see Figure 2). 

 

Figure 2. Analytical Process 

Uncovering the intentions of exclusionary planning decisions 

The analysis hypothesizes the exclusionary intentions were in place during the process of laying 

out the routes of the interstate highways. Here, the exclusionary intentions are defined as an action 

that the decision-makers pick out certain areas to be a place for interstate highways for the purpose 

of benefiting the others. Therefore, the more detailed hypothesis is that there were the intentions 
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to spatially exclude the communities of color to aid the majority (the White) by segregating, 

isolating, and removing their spaces using the interstate highways.  

The solid transcripts of decision-makers are the most robust evidence. The literature, 

including historical records and precedent studies on the history of interstate highways, is reviewed. 

The search terms are interstate highways, exclusion, inequality, segregation, and isolation, with no 

time limits of publication but only subject to peer-reviewed literature. The selected studies contain 

the physical boundaries of the sites where the spatial exclusion occurred.  

After reporting the contents to prove the intentions, the numbers substantiate the direct 

outcome of exclusionary decisions. The portions of the highways along the redlined areas are 

calculated and compared with the other sites that were not affected. Here, the Home Owner’s Loan 

Corporation (HOLC) map is used to define the redlined areas. The HOLC “redlining” maps are 

the product of a federal government agency, HOLC, which assigned the grades of “residential 

security” and evaluated the mortgage lending risk based on the demographic characteristics of 

neighborhoods. The grades vary from A to D by the proportion of people of color and immigrants. 

The redlined areas refer to the Grade D areas, colored red, as considered “hazardous” since the 

predominant population was the people of color and immigrants. This map represents the 

discrimination by race and national origin that prevailed before the 1950s. Also, it implies how 

decision-makers recklessly projected the discriminative perceptions into space. As layering the 

HOLC map and interstate highway map, the analysis shows how many settlements of people of 

color had to face discrimination, displacement, segregation, isolation, and hence the spatial 

exclusion. 
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Site Selection 

Three sites are selected to report the underlying exclusionary intentions behind the 

interstate highway constructions: (a) Atlanta, GA, (b) Birmingham, AL, (c) Miami, FL (see Figure 

3). Those three sites’ intentions of discrimination are well documented with historic records of 

state or city governments or their agencies, and physical boundaries of the targeted neighborhoods 

are depicted in the studies. 

 Atlanta, GA, is selected for the in-depth analysis of the built environment changes since 

many of the historical data are available to be digitized or already digitized. (Detailed description 

about data is in the following section.) As aforementioned, the two sites are selected to compare 

the degree of transformation in spatial layout. Site A is the main subject for the analysis, which 

lost the large area by the interstate highway 20 and 75 and was graded “D” in the HOLC map. Site 

Figure 3. Selected Study Cities. Data Source: US Census Bureau. 
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B is selected for comparison since the interstate highway routes did not touch the neighborhood 

and the HOLC grade was “B” and “C.” 

Analyzing the damages in built environments 

The analysis of changes in built environments – building footprints, land use, and street patterns – 

follows after examining the intentions in order to assess the impacts of interstate highway 

constructions. This analysis is only conducted on the site where the historical data is available to 

be digitized. The goal of the analysis is to compare the building footprints, land use, and street 

patterns before and after the interstate highways were in place to directly display the changes on 

Figure 4. Site A and B, Atlanta, GA. Data Source: HOLC Map of Atlanta (1938) 
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the selected site (Site A, see Figures 4 and 5). The selected site had a dominant black population 

labeled as Grade D on the HOLC map.  

An unaffected site is also analyzed and compared with the chosen site (Site B, see Figures 

4 and 5) to show the degree of changes. The unaffected site is the neighborhood that has not 

experienced demolition by the interstate highway construction. The site for comparison is chosen 

in the limited boundary of the digitized building footprint map (see Figure 5) to see the changes in 

the non-bulldozed, non-black area. This area does not include any area labeled as Grade D in the 

HOLC map as well as is closest to the affluent neighborhoods, Grade A and B in the HOLC map. 

Figure 5. Site A and B, Atlanta, GA. Data Source: Building Footprints (1928) 
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(More details in the description of Site B later in the chapter.) The additional comparison allows 

us to see the contrast between two different sites and, therefore, understand how interstate 

highways drastically damaged the space layout in a particular neighborhood compared to another. 

Comparing building footprint maps are the first step. This step includes calculating the 

number of buildings and explaining the changes in building sizes and shapes before and after the 

interstate highways. The second step is to combine land use maps to building footprints, showing 

the changes in building uses (land use) on the given sites. The final step is to integrate the street 

patterns with building footprints and land use, then discuss the overall transformation of spatial 

layout and its effects on the lives of the residents (see Figure 2). 

In the final step, the change in street pattern is analyzed based on the Space Syntax theory. 

Space syntax is a theory developed by Hillier and Hanson (1984) at the University College London 

to examine the interactions between society and space. The program DepthmapX enables 

mathematical analysis and visualization of the hierarchies and possible movements on given streets 

(axial lines) with graphs (Hillier and Hanson 1984). It allows a quantitative observation in 

morphological patterns of cities and prediction of people’s movement, including motorized and 

non-motorized travel modes (Hillier 2012; Hillier and Iida 2005). Integration is the key index here. 

The graph with the axial lines shows the calculation of “how well ‘integrated’ each line was with 

respect to all the others in the graph,” which indicates “a measure of the average number of steps 

it takes to get from one line to any other within the axial map” (Turner 2004). The index Integration 

is proven to correlate with foot traffic along the axial line (a street). Thus, in this analysis, the index 

Integration is used to quantify and visualize the change in foot traffic in relation to the 
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transformation of street patterns, showing how the natural movements by walk are forced to be 

modified as the spatial layouts are changed. 

Site A: redlined area demolished by I-20 and I-75 

The boundary of Site A is shown in Figures 4 and 5. Interstate 20 and 75 intersect on this 

neighborhood, thereby destroying the large portion of existing buildings in the early 1960s during 

the construction. This neighborhood also experienced other bulldozing projects such as the 

Atlanta-Fulton County Stadium in the 1960s and the Turner Field in the 1990s. The stadium ended 

up demolished in 1997, not recovered as original but transformed as a parking lot for Turner Field. 

Thus, Site A experienced multiple demolitions through time and lost its original urban pattern. 

 On the HOLC map, Site A consists of D12 and C26 areas. The HOLC labeled the D12 area 

as the oldest residential area in Atlanta, with a mixed population of White, Black, and immigrants, 

but the most prominent is Black (40%). The residents were skilled mechanics, factory workers, or 

laborers who earned minimal annual income ($400-900). They noted this neighborhood had many 

occupants with “unstable-income, heavy juvenile delinquency, high infant mortality, tuberculosis 

incidences.” They also pointed to “the high concentration of criminal event, heavy vandalism, 

antiquated properties, low standard living, and heavy vehicular traffic.” The HOLC’s description 

shows how Site A’s residents were marginalized with multi-layered deprivation as vulnerable in 

income, health, crime, safety, and quality of housings. C26 is graded “C” rather than “D” because 

this area did not have Black residents and was close to the park while the severely uncomfortable 

odor from the zoo existed.  
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Site B: non-redlined area unaffected by I-20 and I-75 

The boundary of Site B is shown in Figures 4 and 5. This area has not been demolished by 

the interstate highways, also graded as “B” or “C” by the HOLC. The site boundary includes B13, 

B14, C11, C12, C13, C14, C15 areas. Grade B areas herein were labeled as the settlement for 

executives, business, and professional men, who had extremely higher income (more than $3M) 

than Site A’s residents. Distant school locations and a growing Jewish population were the 

unfavorable elements for B13 and 14. Grade C areas were the home for businessmen and clerical 

workers with $1.5-2.5M of annual income. The presence of apartments on the southern side, 

proximity to crowded urban amenities, and heavy traffic were noted as detrimental influences. 

Data 

The research requires the collection of both historical and non-historical (recent) spatial data from 

multiple sources. The biggest challenge was finding the historical data in a consistent time scale 

with decent resolution. Since the construction of I-20 started in 1958 and I-75 was built in 1957, 

the latest maps before but 1957 are selectively searched. For building footprints, the digitized 

dataset is found in Emory University Library, which traced the map of “Atlas of Atlanta and 

Vicinity, 1928.” For land use, the georeferenced image of “Map of Atlanta: Land Use 1952” was 

found in the Georgia State University Library. The street network map is also based on the 

georeferenced image of “Historical Topographic Maps (1965 ed.)” that shows the street pattern of 

1954. Land use and street network maps are digitized for this analysis based on those 

georeferenced maps on November 2021. As seen above, all historical maps have different years of 

creation, unfortunately. Thus, this analysis inevitably assumes no radical changes in buildings, 

land uses, and street networks from 1928 to 1954.  
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 Non-historical data is relatively easy to find since the City of Atlanta and the US Census 

Bureau offer spatial datasets of land use and road lines. However, building footprint data should 

rely on open data sources. Microsoft produced the building footprint dataset across the US by deep 

learning technology, tracing the satellite image’s building outlines using a computer vision 

algorithm. The underlying satellite images’ production years vary by region. Atlanta’s maps are 

from 2019 to 2020. Road lines of 2021 are retrieved from US Census Bureau. The land use map 

has not been updated since 2019 by the Atlanta Regional Commission, so the analysis presumes 

no critical changes happened in land use from 2018 to 2021. Table 1 shows the list of data collected 

with sources and brief information of original publication and digitizing history. 

Table 1. List of Data 

Type Data Year Source 

Historical Building footprints 1928; digitized in 2018 Originally the map of “Atlas of Atlanta and 

Vicinity, 1928” published in 1930 by US CGS 

and City of Atlanta; Digitized by Emory 

University 

Land use 1952; digitized in 2021 Originally “Map of Atlanta: Land Use 1952” 

published by City of Atlanta; georeferenced by 

Georgia State University; digitized by Soyeon 

Kim (Columbia GSAPP) in 2021 

Street networks 1954; digitized in 2021 Originally “Historical Topographic Maps 

(1965ed.), East Point, GA” published and 

georeferenced by US GS; digitized by Soyeon 

Kim (Columbia GSAPP) in 2021  

Non-

Historical 

Building footprints 2018 “US Building Footprints v.2.0.” produced by 

Microsoft  

Land use 2019 “Land Use – Greater Atlanta Region” published 

by Atlanta Regional Commission 

Street networks 2021 “TIGER/Line Shapefiles, All Roads” published by 

US Census Bureau 
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CHAPTER 4 

Intentions of Exclusionary Planning Decisions 

This chapter reveals the intentions behind the construction of interstate highways in three southern 

cities in the US: Atlanta, GA, Birmingham, AL, and Miami, FL. The cases vividly show most 

highway routes are deliberately located on the settlements of the community of color or immigrants. 

This chapter also provides the comparison of route lengths placed on each district of HOLC maps 

and discusses how a large portion of highway routes are built on communities of color. 

Atlanta, GA: Interstate 20 and 75 

Evidence of intentions and adverse impacts on records 

In Atlanta’s case, Bayor (1988) reported that the city government used highways and roads like an 

“official city-planning segregation tool.” The planning actions of highway constructions had 

paralleled with the segregation ordinances and racial zoning legislation passed in the 1910s to 

1930s. Those racial zoning laws were an effort to divide the residential sections by race, especially 

separating the black neighborhoods from the white ones. In Atlanta, the black communities were 

typically designated close to the undesirable areas in the inner city. Those designated racial 

boundaries lasted no longer than two years in Atlanta. However, the racial zoning had prevailed 

and been preferred by the city planners for the decades, “in the sense that city officials remained 

cognizant of what sections had been designated as appropriate for black use. (Bayor 1988, 5)” 

Moreover, for the city officials and some white communities, the expansion of the black residence 

after World War II was abominably threatening to ruin their residential areas. Thus, in an attempt 

to draw a line between the neighborhoods by race, the planners had used the highway constructions 
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as a device. The ostensible reason for the highway construction in Atlanta was to ease the traffic 

flow and foster commercial activity and suburban development. However, the historical records 

showed that the underlying intention of highway construction was to sustain the segregation of the 

black communities from the white. The noted record is as follows (Bayor 1988, 8-9): 

In an Atlanta Bureau of Planning report for 1960 on the transitional westside 

neighborhood of Adamsville, the bureau noted that “there was an ‘understanding’ 

that the proposed route of the West Expressway [I-20 West] would be the 

boundary between the White and Negro communities.” … Mayor William 

Hartsfield … said to his construction chief, “As you probably know, the bi-racial 

committee is trying to assure residents of Center Hill and Grove Park that the 

proposed access road will be a boundary which will protect them as Negro 

citizens move farther out.” … Robert Stuart, head of the Metropolitan Planning 

Commission during most of the 1950s, noted that “the Mayor’s bi-racial 

committee feels that with prompt action on the Access Road location … the 

community boundary can be permanently stabilized at the highway. … if the 

line can be stabilized, a potentially explosive situation will have been prevented, 

and both racial and political attitudes will be saved strain.”  

           As seen in the records, it is crystal clear that the highways in Atlanta were deliberately 

employed to segregate the black communities. Bayor (1988) stated the city of Atlanta as “the city 

too busy to hate” and “the symbol of racial moderation,” also, the highways had functioned as 

“only temporary barriers. (Bayor 1988)” However, the truth is that Atlanta’s interstate highways 

still adversely affect the urban spaces because of the effort to segregate the races. A recent article 

pointed out that Atlanta's atrocious traffic is connected to the segregation made by Interstate 20 

West (Kruse 2019). The construction of the I-20 allowed the whites to move from the city to the 

suburbs. As so-called “white flights,” the residential areas dominantly occupied by the whites at 
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Atlanta’s city center had become rapidly vacant and filled by the Black neighborhoods (Kruse 

2013). The suburbs, the new nests for the whites, had kept growing in size.  

Consequently, the demand for the I-20 had soared to commute to the city center from the 

1980s, and inevitably the congestion had increased. Now, the traffic problem is a massive burden 

to the city of Atlanta. In the 2019 Urban Mobility Report, Atlanta ranked sixth of the worst 

congestion in the US, in which drivers spend an average of 77 hours on the roads (Schrank, Eisele, 

and Lomax 2019). As Atlanta’s population has become approximately 0.5 million now, Atlanta’s 

traffic is surprisingly at a high level. The unequal decisions of transportation planning, which were 

made about six decades ago, now return as undesirable congestion like the butterfly effects.  

HOLC map and interstate highways 

The HOLC map categorized Atlanta’s neighborhoods as 11% of Grade A, 17% of Grade B, 43% 

of Grade C, and 29% of Grade D. The total length of I-20 and I-75 within the HOLC map polygon 

boundaries are 11.68 miles. The redlined areas, Grade D districts, in the HOLC map considerably 

match with I-20 and I-75 routes. Over 99% of the highway routes are cutting Grade C and D 

districts; about 39% crosses Grade C districts; approximately 60% is placed on Grade D districts. 

In contrast, Grade A districts were not touched at all (see Figure 6 and Table 2).  

 D12 was the most suffering district as I-20 and I-75 intersect, and hence 33.53% of routes 

were in place. The HOLC map called D12 the Capitol Avenue section and the oldest residential 

area in Atlanta, describing 40% of the Black population and 10% of Syrian, Greek, Italian, and 

Jewish immigrants. As explained in Chapter 3 Section 3, this district was already marginalized 

with health, safety, and poverty issues. Meanwhile, Grade B (B9) district, home for business and 
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professional men and office workers, was only affected by 0.05 miles (264 feet) on the 

southwestern border (see Figure 6 and Table 2).   

  

Figure 6. HOLC Map (1938) and Interstate Highways in Atlanta, GA 
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HOLC Grade HOLC ID Interstate Highway Distance (miles) Distance (km) Percent (%) 

B B9 I-75 0.05 0.08 0.41 

Total B   0.05 0.08 0.41 

C C24 I-20 0.65 1.05 5.57 

C C35 I-20 0.62 1.00 5.34 

C C36 I-20 1.47 2.36 12.56 

C C41 I-85 0.54 0.86 4.59 

C C6 I-85 0.13 0.22 1.15 

C C7 I-75 0.78 1.25 6.64 

C C8 I-75 0.40 0.64 3.41 

Total C   4.59 7.38 39.26 

D D11 I-20 0.16 0.26 1.39 

D D12 I-20 2.51 4.05 21.52 

D D12 I-75 1.40 2.26 12.01 

D D15 I-75 0.23 0.37 1.97 

D D2 I-85 0.50 0.81 4.32 

D D20 I-75 0.54 0.87 4.63 

D D25 I-75 0.22 0.35 1.85 

D D29 I-85 0.52 0.84 4.45 

D D30 I-75 0.19 0.31 1.67 

D D31 I-85 0.14 0.23 1.24 

D D32 I-85 0.62 0.99 5.28 

Total D   7.05 11.34 60.33 

Total   11.68 18.8 100.00 

*Distance: the length of highway passing through each district 

 

Table 2. HOLC Map (1938) and Interstate Highways in Atlanta, GA 
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Birmingham, AL: Interstate 59 and 65 

Evidence of intentions and adverse impacts on records 

Alabama also demonstrates the interstate highways were significantly intended to segregate and 

remove the communities of color by the city government. Connerly (2002) reported how the city 

government of Alabama deliberately rerouted Interstate 59 on the black neighborhoods in the 

planning process. The initially proposed route in 1955 was straighter, shorter, more direct, and 

even cheaper, also more preferred by the community organizations than the relocated one in 1977. 

However, the city government pushed the relocated route since the original route penetrated the 

middle-class white neighborhoods. The city chose to protect the majority by the price of sacrificing 

the minorities. 

The two different purposes influenced locating the I-59. One is the political purpose to 

“wipe out the old Negro communities in eastern Birmingham (Connerly 2002, 101),” and the other 

is to sustain the boundaries of the black neighborhoods grounded on the racial zoning law of 1926. 

For the former purpose, the route of I-59 was designed to run through the three residential areas, 

East Birmingham, East Lake, and the Smithfield Neighborhood. Not a coincidence, this routing 

decision was highly premeditated by the city officials. Since the zoning law of 1926 already 

structured the separated residential areas by race, the decision-makers had known that the targeted 

neighborhoods were the dwellings of the black community. Nevertheless, the city advocates the 

route plan by Senator Sparkman that “the present location was proposed by the State and approved 

by the Bureau of Public Roads based on a thorough evaluation of all engineering, economic and 

sociological factors involved (Connerly 2002, 104).”   
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To maintain racial barriers, the I-59 West was precisely aligned along the existing racial 

boundaries in College Hills and Fountain Heights. Additionally, Interstate 65, which intersected 

with I-59, erected new barriers between downtown and the black neighborhoods. Those alignments 

aimed to suppress the racial change of the city. The 1950s was the right time to prevent the 

expansion of non-white communities in the city using the interstate highways since the racial 

zoning law was widely challenged by the black communities and finally ended up to the demise. 

Besides, some white communities implored the city to make new lines separate their areas from 

the black communities. As aforementioned, the city of Alabama government had taken the side of 

the majority rather than the minorities again. 

The construction of the I-59 and I-65 as a racial barrier impacted the severe decline of 

Birmingham’s urban population. During the construction, between the 1960s and 1970s, the city 

had lost a population of approximately 40,000 out of 340,000 (Connerly 2002, 106). The 

population loss not only accompanied a large number of whites but also that of the blacks. The 

black population had significantly decreased in the eight predominantly black neighborhoods. Also, 

as an unintended consequence, the city had lost a large portion of the white communities. Initially, 

the city aimed to create impassable boundaries to protect the white neighborhoods from the blacks. 

However, the placement of the interstate highways had stimulated the white populations to move 

outside the city. Many of the white communities migrated to the newly developed suburbs as the 

highways broadened the mobility ranges. The residential areas, including downtown, once 

dominantly occupied by the whites, had been replaced by the blacks. From this point of view, by 

setting up the barriers with the highways, the city not only failed to accomplish the initial planning 

goal but also shouldered the unintended outcomes.  
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HOLC map and interstate highways 

Birmingham’s HOLC map depicted 5% of Grade A, 9% of Grade B, 21% of Grade C, and 64% of 

Grade D. It implies the community of color or immigrants almost predominantly occupied the city. 

With most districts were redlined, Birmingham also shows a significant match of lower graded 

districts and highway routes. Total 20.81 miles of I-20, I-59, and I-65 touched the HOLC districts. 

Almost 95% of the highways are located on Grade C and D districts; approximately 21% passes 

through Grade C; about 75% cuts through Grade D. None of Grade A was aligned with I-20 or I-

59 (see Figure 7 and Table 3). 

Figure 7. HOLC Map (1938) and Interstate Highways in Birmingham, AL. 
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 Figure 7 and Table 3 shows that the highway intersections only sit on the red-colored Grade 

D districts. I-20 intersected with I-65 on D1 and I-59 on D2. 16.42% and 17.03% of highway 

routes were contained in the D1 and D2 area. D1 was labeled as outlying portions of Norwood, 

North Birmingham, and Fountain Heights with 20% of Black residents and vandalisms. The HOLC 

HOLC Grade HOLC ID Interstate Highway Distance (miles) Distance (km) Percent (%) 

B B14 I-59 0.97 1.57 4.68 

Total B   0.97 1.57 4.68 

C C1 I-20 0.09 0.15 0.45 

C C14 I-20 0.47 0.75 2.24 

C C16 I-20 0.64 1.03 3.06 

C C17 I-20 0.92 1.47 4.40 

C C3 I-59 0.97 1.56 4.67 

C C5 I-20 0.86 1.38 4.13 

C C8 I-65 0.40 0.64 1.91 

Total C   4.34 6.98 20.85 

D D1 I-20 1.26 2.03 6.06 

D D1 I-65 2.16 3.47 10.36 

D D10 I-20 0.37 0.59 1.77 

D D17 I-65 1.99 3.21 9.57 

D D2 I-20 1.63 2.62 7.84 

D D2 I-59 1.91 3.08 9.19 

D D3 I-20 2.13 3.43 10.25 

D D4 I-20 0.88 1.42 4.23 

D D5 I-65 0.03 0.04 0.12 

D D6 I-65 0.88 1.41 4.21 

D D7 I-20 0.99 1.59 4.74 

D D7 I-65 1.28 2.05 6.13 

Total D   15.50 24.94 74.46 

Total   20.81 33.49 100.00 

*Distance: the length of highway passing through each district 

 

Table 3. HOLC Map (1938) and Interstate Highways in Birmingham, AL 
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describes this area as already planned for “a few Black low-cost slum clearances.” D2 was named 

Woodlawn, East Lack, and Gate City, with 5% of the Black community with the caution of 

vandalism and a growing number of businesses. The adjacent district to D2, D7 was also severely 

affected (10.87% of routes), with 85% of Black residents with informal housing and City jail.  

 

Miami, FL: Interstate 95 and 395 

Evidence of intentions and adverse impacts on records 

In Overtown, Miami, Interstate 95 and 395 had structured severely segregated urban areas, thereby 

causing a large number of displacements, as well as the sharp urban decline both demographically 

and economically in the 1960s (Dluhy, Revell, and Wong 2002). During the planning phase, the 

route of Interstate 95 was realigned from the eastern edge to the western part of Overtown. The 

realigned route had been designed to penetrate the western black neighborhoods. The official 

reason for the government was to enhance the housing quality of Overtown. The other reasons for 

the decision were diverse but associated with various stakeholders’ interests. The initial route 

allocated to the eastern part made a conflict with the railroad tracks of the Florida East Coast 

(Dluhy, Revell, and Wong 2002). The lands of the western side were cheaper than the eastern 

side’s white neighborhoods. Also, the western side had fewer property owners with more abundant 

lands than the eastern side, so the project was easy to progress. The most crucial part was that 

black communities mainly occupied the western area, and the whites mostly resided in the eastern 

area. Since the black communities had less political power than the White at that time, the 

government could easily avoid the strong objections against the route they had allocated (Dluhy, 
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Revell, and Wong 2002).  It was connected to the government’s convenience to proceed with the 

highway project by designating the routes along the western side. 

 As the construction proceeded, I-95 and I-395 had a significant negative impact on 

Overtown, changing this site from a middle-class neighborhood and cultural center of black people 

into a typical inner-city slum (Dluhy, Revell, and Wong 2002). Also, the interstate highways had 

transformed Overtown’s urban characteristics, both economically and demographically. During 

the construction in the 1960s, the city had displaced about 12,000 people who lived in the adjacent 

residential areas, compared to the 1950s (Dluhy, Revell, and Wong 2002). The black population 

of Overtown had dropped from 45% to 24% at that period. The demographic decline had reflected 

the economic downturn. The city had lost about 28% of local businesses from 1949 to 1966 (Dluhy, 

Revell, and Wong 2002). It not only accompanied the number of businesses but the diversity of 

business types as well. All those impacts had made Overtown a decayed urban area until now.  

Later, from the late 1990s, the federal government attempted to include the local 

community’s voice in railroad planning but still neglected to directly address the already happened 

problem. While the direct intervention to resolve the issue is missing, Overtown could be an 

essential case to show the urban inequality made by interstate highway development. Also, with 

this case, it could be fair to say that the interstate highway’s side effects aroused community 

participation in transportation planning.  

HOLC map and interstate highways 

The HOLC mapped Miami’s neighborhoods as 18% of Grade A, 22% of Grade B, 27% of Grade 

C, and 32% of Grade D. This proportion is the most mixed case among three cases in this research, 

but a still large portion of areas (59%) was redlined. Most of Miami’s redlined areas were also 
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picked out for the interstate routes. Total 7.57 miles of interstate highways touched the HOLC map 

districts (see Figure 8 and Table 4). Approximately 80% of I-95, I-195, and I-395 crosses Grade 

C and D; about 27% was in place of Grade C; almost 55% was positioned on Grade D. In Miami, 

about 12% of routes are situated on Grade A districts. However, Figure 8 and Table 4 shows that 

most routes touching Grade A were not passing through the neighborhood. I-95 route provides the 

access points to the affluent neighborhood in Sunset Islands (A8), and A10 was the empty district 

zoned as new residential areas for executives, professional men, and retired capitalists. On the 

other hand, inner-city redlined areas defined as Black or Cuban areas were directly cut by I-95 and 

Figure 8. HOLC Map (1937) and Interstate Highways in Miami, FL 
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I-395 (D2, D4, D6). D5 was also red-colored but not touched, while it had no Black or immigrants 

but truck gardens for farmers and laborers. 

 Overtown is D7 on the HOLC map, and the longest highway routes were in place. 0.48 

miles of I-395 cross from the east to the west. Also, 1.18 miles of I-95 pass through the district 

from the north to the south. The two interstates intersect on D7, so implying more than the total 

length of routes (1.66 miles, 21.9%) would have devastated the neighborhood considering the area 

of ramps.   

HOLC Grade HOLC ID Interstate Highway Distance (miles) Distance (km) Percent (%) 

A A10 I-95 0.87 1.40 11.53 

A A8 I-195 0.06 0.10 0.85 

Total A   0.94 1.51 12.38 

B B6 I-195 0.01 0.02 0.18 

B B6 I-95 0.49 0.79 6.47 

Total B   0.50 0.81 6.66 

C C13 I-95 0.16 0.26 2.11 

C C14 I-95 0.53 0.85 6.96 

C C4 I-95 0.25 0.4 3.32 

C C6 I-195 0.58 0.93 7.66 

C C6 I-95 0.2 0.33 2.7 

C C9 I-195 0.29 0.46 3.77 

Total C   2.01 3.23 26.52 

D D1 I-95 0.51 0.82 6.77 

D D2 I-95 0.58 0.93 7.62 

D D4 I-95 0.61 0.98 8.05 

D D6 I-95 0.76 1.23 10.11 

D D7 I-395 0.48 0.77 6.36 

D D7 I-95 1.18 1.89 15.54 

Total D   4.12 6.63 54.45 

Total   7.57 12.18 100.00 

*Distance: the length of highway passing through each district 

 

Table 4. HOLC Map (1937) and Interstate Highways in Miami, FL 
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Discussion 

In these cities, urban segregation made by the construction of the interstate highways was not an 

unintended or undesired consequence. The interstate highway project was a long-term project that 

proceeded from 1956 to 1992. However, most of the main routes were outlined before Title VI of 

the Civil Rights Act of 1964 had been overt and outlawed the social and environmental 

discrimination by race, origin, and other nature of people (Chi and Parisi 2011). With this 

background and the lessons from the cases of Atlanta, Alabama, and Miami, it is undeniable that 

the segregations were the deliberate actions led by the cities. However, many cities had concealed 

their underlying intention by making up other good-looking reasons for the public and further 

emphasizing highway development's economic benefits, which indeed only aids the majority. 

Also, the cases covered in this section show that similar problems had occurred in different 

cities simultaneously during the construction of the interstate highway system. It implies that the 

segregated problem of interstate highways would not be limited to particular cities. The research 

supposes the exclusionary decisions in interstate highway constructions would have prevailed 

across many US cities at that time. 

Furthermore, the decision-makers, such as government agents and planners, had 

overlooked the following circumstances of those decisions over the next few decades for focusing 

on achieving short-term easy goals at the expense of minorities. The excuses may be that the 

common sense of equality and equity at that time was not as today. However, as a result, the cities 

have a considerable responsibility to recover the adverse impacts, such as the loss of population, 

businesses, and jobs, also the decline of economic power in the long term, and the creation of 

slums.  
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CHAPTER 5 

Impacts on Built Environments in Atlanta, GA: I-20 and 75 

This chapter describes the neighborhood level analysis that reveals the impacts of Interstate 20 and 

75 on the built environment in Site A and B in Atlanta, GA. It consists of three sections: building 

footprints, land use, and street networks. All three are comparative analyses between Site A and 

Site B. Site A was a redlined area in the 1930s and experienced clearance due to the interstate 

highway construction. Site B was a non-redlined area apart from the city center, relatively affluent 

than Site A and unaffected by highways. The contrasting analysis results of the two sites exhibit 

that the radical impacts of highways were only situated in Site A.  

Building footprints 

Site A: Redlined neighborhood 

Site A shows a massive change in building footprint patterns. Overall, many buildings vanished 

and were replaced by extremely larger-scale buildings. Before interstate highways, 5,001 buildings 

existed but now decreased to 1,666 (33.31% of 5,021). The average building size was 2,380 square 

feet in 1928 and slightly increased to 2,719 square feet now. However, the change in standard 

deviation indicates some newly-built structures were enormously bigger than others (Table 5). As 

shown in Figure 9, the blocks adjacent to highways adopted large-scale buildings, inconsistent 

with the surrounding buildings' scales. So far, the data implies the highway constructions (and the 

stadium constructions) might affect not only the removal of existing buildings but also the 

development of larger-scale buildings.  
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 The gross area of building footprints was also considerably reduced, as the site lost a 

significant number of buildings. In 1928, almost 11.9 million square feet (273.26 acres) occupied 

the site but decreased to about 4.5 million square feet (103.99 acres). Regarding Site A’s total area 

is 855.55 acres, the land coverage by building footprints decreased from 31.94% to 12.15% (see 

Table 5).  

The majority of building losses occurred under I-20, I-75, and adjacent blocks of highways. 

On the map, the highway area intersects 704 buildings of 1928. It indicates at least 14% of the 

total building was destroyed by the highways. It also means the areas taken by highways are no 

longer the place for residentials or pedestrians. The space once held the everyday lives and foot 

traffics of local residents has turned into a car-exclusive, mobility-focused place. 

Table 5. Site A: Area of Building Footprints in 1928 and 2020 

 Count Min Max Sum Mean Std Dev 

1928 5,001 9.71 68,841.97 11,903,180.00 2,380.16 1,909.42 

2020 1,666 243.58 264,036.45 4,529,948.06 2,719.06 8,398.65 

*Unit: US square feet (except for Count) 

 

Site B: Non-redlined neighborhood 

Site B’s situation is different. While the neighborhood had partially lost some buildings and rebuilt 

some large-scale buildings, overall building footprint pattern was well preserved. Unlike Site A, 

no drastic change in the number of buildings. It decreased from 2,600 in 1928 to 2,420 in 2020. 

The average building size also slightly reduced from 2,878 square foot in 1928 to 2,770 square 

foot in 2020. The standard deviation of building size does not show the drastic variation, so 

meaning building scales were kept relatively consistent than Site A. Gross area of building 
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footprint changed from almost 7.5 million square foot (171.78 acre) from 6.7 million square foot 

(153.89 acre). Since the total area of Site B is 911.5 acre, the change in percentage is from 18.84% 

to 16.9% (see Table 6).  

Table 6. Site B: Area of Building Footprints in 1928 and 2020 

 Count Min (sf) Max (sf) Sum (sf) Mean (sf) Std Dev 

1928 2,600 74.55 35,078.65 7,482,583.98 2,877.92 2,209.64 

2020 2,420 232.06 75,854.16 6,703,519.59 2,770.05 3,485.73 

*Unit: US square feet (except for Count) 

 

Land use 

In the 1950s, the land use category was much simpler than now. It categorizes the uses of buildings 

into six: 1 and 2 family residential, apartment, business, industrial, off-street parking, and parks, 

cemeteries, or institutional areas. The only subcategory was in residential uses, dividing it as ‘1 

and 2 family residential’ and ‘apartment.’  But now, land use categories are more specified with 

detailed subcategories by type and density of each use. Here, therefore, the subcategories of recent 

land use are grouped to be consistent with the older categorization. One notable thing is Industrial 

and Commercial Complexes cannot be assigned either business (commercial) or industry, so 

remain as Industrial/Commercial, but neither Site A nor B contains those uses. Table 7 shows the 

new categories.  

Also, the land use map of 1952 was drawn specific to building uses, unlike the map of 2019 

covered the areal land use. For the consistent scale, both land use maps are projected to building 

footprints prior to the analysis. Thus, the calculated area of each land use refers to the total area of 

building footprints in each land use category in this analysis. 
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Figure 9. Building Footprints in Site A, Atlanta, GA

38 

 



 

 

 

Figure 10. Building Footprints in Site A, Atlanta, GA 
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Table 7. Land Use Categories 

New Categories 1952 2019 

Residential 1 –  

Single Family or  

Low/Mid-Density 

1 and 2 Family 

Residential 

Low-Density Residential  

(less than 2 units per acre) 

Medium-Density Residential 

(2 to 5 units per acre) 

Residential 2 –  

Multi Family or High Density 

Apartment High-Density Residential 

(more than 5 units per acre) 

Multi-Family Residential 

N/A - Mobil Home Park Residential 

Commercial Business Commercial 

Transportation, Communications & Utilities 

Industrial/Commercial - Industrial & Commercial Complexes 

Industrial Industry Industrial 

Public Uses Parks, Cemeteries,  

Institutional Areas 

Parks 

Institutional 

Golf Courses 

Cemeteries 

Agriculture 

Forest 

Rivers 

Reservoirs 

Wetlands 

Exposed Rocks 

Quarries, Pits & Mines 

Others Off-Site Parking - 

Transitional 

TCU 

Limited Access 

Others (Urban) 

 

Site A: Redlined neighborhood 

Overall, the proportion of land use has not considerably changed. Before the construction of I-20 

and I-75 in 1952, 82.9% of the total area was residential use (see Table 8). Residential 1, 1 or 2 
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family residential, was the majority of housing type (67.59%), and Residential 2, apartment, was 

15.31%. After the highways, the total residential area slightly increased to 88.36%. Residential 1, 

less than five units per acre, is 75.31%, and Residential 2, more than five units per acre, is 13.05%. 

The portion of Commercial decreased from 16.82% to 11.63%, and Public Uses also slightly 

reduced from 3.76% to 1.83%. Industrial area (0.16% in 1952) and Others (0.12% in 1952) 

vanished now. 

 However, if seeing the actual area instead of proportions, the change is more radical (see 

Table 8). 3,005,546.45 square feet (about 69 acres) of residential area has been removed from a 

total of 9,496,560.8 square feet (about 218 acres) since 1952. It includes 28.55 % of Residential 1 

(2,210,799.03 square foot, about 51 acres), and 45.32% of Residential 2 area (794,747.42 square 

foot, about 18 acres). It was almost 31.65% of the total residential area before the highways. Site 

A also had lost 1,072,327.34 square feet of Commercial (24.62 acres, 55.66% of 1952) and 

310,546.61 square feet of Public Uses (7.13 acres, 69.35% of 1952). This data implies Site A 

experienced vast demolition in almost every land use, and hence the pattern of everyday life would 

have drastically changed. 

Table 8. Site A: Change in Land Use from 1952 to 2019 

 1952 2019 1952 to 2019 

All 11,455,414.12 100.00% 7,345,364.71 100.00% - 4,110,049.41 

Residential 1 7,742,958.24 67.59% 5,532,159.21 75.31% - 2,210,799.03 

Residential 2 1,753,602.56 15.31% 958,855.14 13.05% - 794,747.42 

Commercial 1,926,722.70 16.82% 854,350.36 11.63% - 1,072,372.34 

Industrial 17,864.16 0.16% 0.00 0.00% - 17,864.16 

Public Uses 447,765.88 3.76% 137,219.27 1.83% - 310,546.61 

Others 14,266.46 0.12% 0.00 0.00% - 14,266.46 

*Unit: US square feet 
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Site B: Non-redlined neighborhood 

Looking at Site B’s change in land use (see Table 9), The portion of the residential area increased 

from 70.48% to 81.11%, adding 2,141,176.52 square feet (49.15 acres, 41.73% of 1952) until 2019. 

Residential 1 added on 2,083,900.06 square foot (28.83 acres, 392.12% of 1952), and Residential 

2 did 1,255,772.79 square foot (20.33 acres, 33.16% of 1952) since 1952. On the other hand, 

Commercial lost 52,004.02 square feet (1.19 acres, 4.28% of 1952), and Public Uses lost 5,314.47 

square feet (12.20 acres, 49.22% of 1952). It explains Site B experienced the minimal loss of 

commercial but built up more residential areas as the neighborhood grows, unlike Site A. 

Table 9. Site B: Change in Land Use from 1952 to 2019 

 1952 2019 1952 to 2019 

All 4,242,412.18 100.00% 6,326,312.24 100.00% + 2,083,900.06 

Residential 1 320,248.99 7.55% 1,576,021.78 24.91% + 1,255,772.79 

Residential 2 2,669,918.38 62.93% 3,555,322.11 56.20% + 885,403.73 

Commercial 1,215,716.03 28.66% 1,163,712.01 18.39% - 52,004.02 

Industrial 0.00 0.00% 0.00 0.00% 0.00 

Public Uses 10,797.75 0.25% 5,483.28 0.09% - 5,314.47 

Others 36,528.78 0.86% 31,256.33 0.49% - 5,272.45 

*Unit: US square feet 

 

Street networks 

The analysis of street networks focuses on pedestrians. The analysis, therefore, gives special 

attention to the walkable roads that have sidewalks so that we can see how residents move and feel 

the neighborhoods at those times. In the map of 2021, highways and primary roads without 

sidewalks are excluded. In the map of 1954, the presence of a sidewalk is not verifiable. However, 



 

 

 

 

Figure 11. Land Use in Site A, Atlanta, GA 
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Figure 12. Land Use in Site B, Atlanta, GA 
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considering exclusive roads for cars were very rare in the 1950s, the research assumes the 

pedestrians were everywhere on the streets. Thus, walkable street networks in 1954 are identical 

to all road networks. 

Site A: Redlined neighborhood 

Site A’s street networks in 1954 show almost perfect grids, but the I-20 and I-75 cut them in the 

middle (see Figure 13). In 1954, the average length of a segment (from one intersection to another 

closest intersection) was 383.01 feet (116.74 meters) (see Table 11). In 2021, the average length 

of a segment almost tripled to 1,186.99 feet (361.80 meters). As shown in Figure 13, the road lines 

adjacent to highways make much longer segments. Washington Street SW between I-20 and the 

Turner Field, and Pulliam Street SW on the west side of I-20 shows the extended segment lengths.  

Table 10. Site A: Street Segment Length in 1954 and 2021 

 Count Min Max Sum Mean Std Dev 

1954 485 0.01 1,189.66 185,760.11 383.01 196.85 

2021 130 1.66 5,658.93 154,309.23 1,186.99 1,203.63 

*Unit: US feet (except for Count) 

 

  Before the highways, the street network of Site A was well-knitted. Most streets were 

continuous so people could move from the east to the west and vice versa by walking without 

barriers. After I-20, I-75, and car roads were constructed, only a few streets remained to connect 

the east and west side but through underpasses. The axial maps of 1954 and 2021 well prove this 

separation (see Figure 13). The axial map of 1954 shows the higher integration on most roads 

connecting the east to west before highways (over 2.23), but the number significantly decreased 

after highways (less than 0.98) (see Table 11). The grids on the east where the patterns were 

unchanged show the higher integration as before. The situation on the west part is different; overall 
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integration dropped after I-20 and I-75 disrupted the continuity to the east and north. Here, the 

analysis points out the street network of Site A considerably changed over time, particularly 

hindered walking movements from the west to east or vice versa. The axial map’s statistics 

demonstrate the average integration also decreased now compared to the past. It implies the overall 

possibility of walking mobility has been reduced, and people would rather ride in cars to move 

from the west to the east. Site A’s street network is no longer integrated or weaved as a whole. 

Rather the neighborhood is torn apart now by I-20 and I-75. 

Table 11. Site A: Integration in Axial Map (r=3) in 1954 and 2021 

 Count Min Max Mean Std Dev 

1954 578 0.42 2.31 1.85 0.34 

2021 743 0.33 2.27 1.40 0.46 

 

Site B: Non-redlined neighborhood 

The street network of Site B in 1954 had non-perfect grids with some curvy roads like suburbs 

(see Figure 14). While some street networks in the southern areas were cut out and replaced by 

John Lewis Freedom Parkway, almost all streets are still in the same pattern. The average segment 

length is moderately lengthened than Site A (see Table 12). The average segment length in 1954 

was 602.01 feet (183.49 meters) and increased to 1,274.98 feet (388.61 meters).  

Table 12. Site B: Street Segment Length in 1954 and 2021 

 Count Min Max Sum Mean Std Dev 

1954 234 0.00 2,808.54 140,871.46 602.01 462.94 

2021 142 5.27 2,582.63 55,183.33 388.61 383.03 

*Unit: US feet (except for Count) 
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 The axial map also shows some changes in street patterns in Site B. The arterial road, John 

Lewis Freedom Parkway, reduced overall integration, but the preserved grids show the consistent 

integration as before. Site B was not integrated as Site A in the past (see Table 13). The average 

integration of 1954 was 1.45, compared to Site A’s number, 1.85. Site B experienced the overall 

changes from walking to cars since the average integration has fallen down to 1.16 now. 

Nevertheless, Site B maintained continuity in the street network and its original pattern overall in 

contrast to Site A.  

Table 13. Site B: Integration in Axial Map (r=3) in 1954 and 2021 

 Count Min Max Mean Std Dev 

1954 405 0.33 2.44 1.45 0.42 

2021 894 0.21 2.60 1.16 0.35 

 



 

 

 

 

Figure 13. Street Networks in Site A, Atlanta, GA  
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Figure 14. Street Networks in Site B, Atlanta, GA  
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CHAPTER 6 

Discussion and Conclusion 

This chapter summarizes key findings and broadens the discussion to the recent attempts to recover 

from highway-related demolitions and segregations.  

In the first part of the analysis, all three cities have written evidence that the public officials 

at that time intentionally targeted to ‘remove the black communities’ or ‘set boundaries to separate 

from the white.’ All of the layered maps show over seventy interstate routes were aligned with 

Grade C or D districts, which means the settlements of black or immigrant communities. It means 

in every city, Grade A and B was rarely touched by interstate highways, and only Grad C and D 

were targeted to be demolished. 

The second part of the analysis about the impacts on the built environment makes the 

consistent point as the first analysis. The redlined area, Site A, exhibited thirty-three percent of 

losses in the number of buildings, about twenty percent of decreases in building footprint area. 

Also, the average building sizes increased. It implies that highway constructions might affect not 

only the removal of existing buildings but also the development of larger-scale buildings. The 

comparison with Site B shows how Site A’s change is extremely drastic.  

In the land use, Site A showed significant losses in residential and commercial. Site A now 

no longer has the commercial corridor here and there in the middle of residential blocks. 

Commercial areas are now grouped adjacent to highways. Site B’s map and numbers exhibit a 

pretty contrasting situation, showing the increase in residential areas and preservation of 

commercial corridors. 
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In street networks, Site A shows very radical changes in street hierarchy. Before highways, 

Site A shows well-knitted street networks. However, the highways cut off the streets that had the 

highest integration, which means the most frequently used streets. After the construction, the 

streets crossing highways shows lower integration, which implies people might not be willing to 

walk across the highways through those streets. Unlike Site A, Site B shows similar looks in the 

two maps. Although the overall integration has been dropped, the structure of the street network 

seems preserved pretty well. 

All those analyses imply Site A’s neighborhood is totally torn apart, and residents here lost 

the natural movements from the east to the west and vice versa, as well as the integrated community 

like the past. In summary, the findings evidently demonstrate the highway adversely affected 

redlined areas – built environment. Also, they were all intended to do so. 

As many studies revealed, the reason why decision-makers recklessly picked out the 

minorities’ settlement is ‘the absence of the power to resist.’ The following section describes some 

cases that show the efforts to recover this situation by renovating or eliminating the highways. 

Those cases are important to show planners regret past decisions and move toward for more 

inclusive society. However, those efforts also imply another spatial exclusion. This thesis 

ultimately argues that ‘we need to make more efforts to empower the historically underserved 

groups’ as a more fundamental change to prevent future spatial exclusion. 

Attempts to sustain vs. demolish the highways 

After the interstate highway system had been completed, even though many critics pointed out its 

racially disparate impacts, not all the cities had made decisions to overcome the problems. Many 
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of them seem to stay away from directly addressing the problem. Since the interstate highways 

deliver a large number of drivers every day, most cities have neglected the interstate highways’ 

segregation problems even after the problem had arisen. The cases covered in the research, Atlanta, 

Alabama, and Miami, had also missed further action to mitigate the unequal and inequitable 

situation after it had been made for decades.  

           One convincing excuse for this actionless decision is because the interstate highway system 

had brought a great fortune, so the city cannot abolish it despite its side effects. There is no doubt 

that the interstate highway system has supported the cities’ economic growth for the past decades. 

In Miami’s case, many business experts claimed that I-95 and I-395 had made positive impacts on 

the broader community of Miami beyond Overtown. The interstate highways allowed the quicker 

movement of cars between one region to another. They increased the accessibility of the city center, 

so that attracted many new businesses, local workers, and tourists into the city center. Due to its 

massive size of the development, the city could generate decades-lasting money and jobs for 

people. However, we should notice that it only assisted the privileged groups. The communities 

that had home in adjacent areas of the construction may get disadvantages. The communities a few 

miles away from the construction may have favorable benefits from the highways. Thus, the city 

could take into account that the profits were higher than losses since the disadvantaged groups 

were minor than the advantaged groups. 

           In addition, the magnitude size of the interstate highway system had made the problem 

almost impossible to reverse. This cumbersome transportation infrastructure cannot be simply 

erased in a day. As a crucial part of the cities’ arteries, the highways already deliver a ton of drivers 

and freights every day into the city center. If one decides to remove it, a reasonable alternative 
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should follow to burden those movements but not easy to find. This is one of the most compelling 

reasons why many attempts of freeway revolt had been failed. (Mohl 2004) It not only takes a 

colossal of expenses on demolishment but also takes an immense effort to make consensus among 

a number of stakeholders.  

Moreover, it is too late that the elimination of highways can directly reverse the situation. 

The displaced population had already spread out to some other regions. As Chi and Parisi (2011) 

revealed, the highway system had redistributed the underprivileged groups all over the places 

across the city during the construction. The site, for once their residence, can no longer function 

as it was the nest for the black communities.  

However, fortunately, attempts to reverse the barriers of the interstate highways have 

continued to be envisioned so far. The city of Austin, Texas, which was nominated as the seven 

finalists at the 2015 Smart City Challenge, noted that Interstate 25 had widened the gap between 

the socioeconomic classes in the East and West (“Smart City Challenge” 2016). The department 

of transportation in Austin announced the plans to use smart technology to revamp the roads, 

including I-25, which were the key contributors to urban segregation. The city aims to break down 

the barriers of opportunity created by the I-25, also to strengthen the connection of cities’ essential 

amenities for the opportunity of upward mobility, such as schools, workspaces, and job centers, 

with underprivileged residential areas.  

Further, there were planned teardowns in some other cities. Although those cities did not 

impose urban segregation as the primary challenge, those removal projects were associated with 

the segregation problem, at least as it had aligned with freeway revolt and anti-highway movement 

(Mohl 2004; 2012; Techagumthorn 2019).  
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One of the famous cases was Boston, which abolished Interstate 93 and reshaped the space 

as a vast urban park area. Boston’s interstate highways were also not free from the suspicion of 

using the infrastructure to remove the so-called “slum,” where was the nest for a majority of the 

immigrant families and black communities (Techagumthorn 2019). The highway development had 

displaced the large portion of communities in Chinatown, Boston, also the “blighted” areas of 

Cambridge (Techagumthorn 2019). Boston had confronted the opposition of many community 

organizations, such as the Black United Front and the Women’s League, against the highway 

system from the 1960s to 1970s. Although those community organizations do not necessarily make 

a coherent opposition toward the highway system, at least they insisted the equitable access to 

economic opportunities via the city’s transportation system (Techagumthorn 2019). As the 

opposition continued and the need for equitable transit arose, the city of Boston eventually decided 

to demolish the part of the interstate highway and to construct the additional routes for public 

transit, such as bus and rapid bus services (Techagumthorn 2019). 

Eventually, Boston made an attempt to bring back the site of Interstate 93 to open space 

for all citizens. As the name of “Big Dig,” Boston rerouted I-93 into a tunnel on the original site 

and added the other route across the outer side of the city. The project officially started in 1982, 

and the construction was progressed from 1991 to 2007. As a result, the original land surface, once 

allocated to I-93, was changed into a 30-acre urban park. (Tajima 2003) The project had spent 

$14.6 billion in tax dollars (Saveur and Association 2003, 37), an unprecedented price that 

demolished the existing transportation infrastructure and regenerated the space as an urban 

amenity for all citizens.  
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The project was expected to create enormous benefits for both the economy and quality of 

life in the city of Boston. The Big Dig supported Boston's economic growth by circulating five 

billion dollars into local economic benefits only during the 1990s by its construction process 

(Techagumthorn 2019). In terms of quality of life, Big Dig enhanced not only the city environment 

and public health but also the traffic condition of Boston. As doubling the capacity of traffic by 

tunnels and additional roads, Boston reduced the significant amount of congestion and air pollution 

and removed the environmentally blighted spaces below the elevated highway route. In addition, 

to provide public transit access by additional bus routes, Boston had achieved more transit 

accessibility to broader regions across the city, including the downtown core (Techagumthorn 

2019, 83). 

However, Big Dig’s ambitious plan to convert highways to an urban park also has the two 

sides of the same coin – just like the construction of interstate highways did. The 17-acre, 1.5-mile 

park is deemed to boost the economy and enhance the environment and public health of the city 

as a whole, but any single parcel of this land had returned back to the original community who had 

lived there before the highway was constructed. The most notorious flaw of the Big Dig is the cost 

overrun and delay of completion over the years, but this long-time-taking process has not directly 

addressed the problem of social and spatial inequality. The surface of the land in which the elevated 

highway lines were located is now turned to favorable city-center green space, which induced the 

price jump of adjacent properties. (Flint 2015; Diesenhouse 2004) As the real estate value has risen, 

the place became less affordable to lower-income communities as well as to average citizens.  

As shown in Boston’s case, the attempts to recover the earlier mistaken decision toward 

transportation planning have truly existed. However, the following actions are not yet enough to 
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compensate for the loss of historically underserved communities. Moreover, as to Austin’s case, 

while the advanced technologies now give us hope of moving forward to equitable recovery, but 

still the plan is not realized.  

With several cases to recover from the scar of the interstate highways, which shaped 

inequality and inequity in urban spaces, this thesis would argue that the solution for this issue 

exists so that the planners should have a responsibility to take further actions to aid the minority 

groups who were disadvantaged by the interstate highways. However, planners should critically 

think about who are the beneficiaries of new plans and who would be excluded again by new 

interventions.  

Implications and Importance of Assessing the Spatial Exclusion 

With the various city cases which conceived the interstate highways from the 1950s, this thesis 

discussed the inequality caused by highway construction and the following planning actions to 

mitigate the problems. The inequality, particularly the disparate impacts on different groups and 

the urban segregation, was generated by the decision-makers’ initial intentions in many cities. Also, 

those disparate impacts resulted in severe urban declines and burdened the governments in 

undesirable ways, such as serious traffic congestion, population loss, and economic downturn. 

Furthermore, this thesis illuminated the following actions which tried to alleviate the inequality 

problem in some cities, such as Boston and Austin. With the cases, the thesis showed the possibility 

and the benefits of moving forward beyond the already-happened planning mistakes.  

The limitation of this research is that it only looked at a limited number of cases. But it has 

the potential to broaden the analysis to the other US cities. If adding more cases, this research 
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would be more powerful evidence that reveals the history of discrimination in transportation 

planning. 

While this thesis deals with the specific case of the US interstate highway system, it can 

offer universal insights to many cities. The imbalance and division of urban space by motorway 

can occur across the cities around the world. China and India are also in the construction of national 

expressway projects similar to the US interstate highway system. For preventing the replicates of 

the same problems, we should actively discuss that transportation planning decisions can leave 

continuing legacies not only positively but also negatively for decades so that planners must 

consider the consequences on their decisions.  
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