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1. Introduction

❑ Historically, the American city contained industry, a major 

source of employment opportunity for residents that selected 

housing nearby or within a convenient or affordable 

commuting distance.

❑ The contemporary American city is characterized by 

abandoned, blighted industrial properties due to 

deindustrialization and suburbanization of both jobs and 

population since the 1940s.

The urban studies literature 

rarely documents the impact 

of industrial blight, akin to 

studies of residential blight 

on neighborhoods!

An example of industrial area in Memphis, TN

industrial

residential



❑ Previous studies shed light on manifestation of 

the metropolitan region’s blight at various spatial 

scales e.g., neighborhood, downtown, inner city, 

outer ring;

❑ Previous studies do not account how 

industrial blight, which is a source of “public 

bad'', impacts the neighborhood at various 

distances from the industrial blight site. 

▪ They pose the ambiguity of both the 

relation and the relative importance of 

the socio-economic determinants which 

are site- or context-specific.

The deindustrialization of the inner city 

and the suburbanization of population 

and jobs did not just create blight limited 

to industrial and manufacturing land use 

but also contributed to the decline of 

neighborhoods with increasing vacancy 

and declining property values of the 

housing in proximity to the industrial sites 

that historically provided employment for 

workers nearby.



Research Question

❑ How industrial blight correlates with the socio-economic and physical characteristics of 

neighborhoods?

Purpose

❑ To determine the proximity-effect of industrial blight on the neighborhood, thought of as not an isolated, 

closed system but a connected entity within the city and the region:

• We determine the direct and indirect impact of the industrial site on the neighborhood 

with a path analysis by using block-group data 

• We fill the void in the literature by a gradation of distance from industrial blight, from ¼ 

to ½ and ¾ mile. As well, we measure the neighborhood impact of blight for the county 

as a whole.



We focus our attention on industrial rather than residential or commercial blight, 

given our purpose to determine the impact of industrial blight on the neighborhood

▪ Neumann et al. (1973) find shortage of low to moderate income housing in Metropolitan 

Toronto’s blighted areas that include residential, commercial, and industrial use.

2. Literature Review

▪ Sailer-Fliege (1999) observes the impact of industrial blight on the condition, affordability, and segregation 

of housing in post-socialist, Central European countries akin to the Neo-Liberal Angelo-American pattern.

➢ The remnants of the socialist period are manifest in “the decay of old housing stock, large 

scale derelict industrial areas and the extent and deficiencies of high-rise housing estates.”

➢ Suburban growth coupled with deindustrialization did not just result in the inner city’s 

blighted industrial properties. The shrinking inter city is coupled with both residential and 

non-residential blight.



▪ Larnell & Downey (2019) study does not mention industrial blight but determine the higher impact of 

tax increment financing (TIF) in non-white districts of Chicago compared to other districts.

2. Literature Review

▪ Ard and Smiley (2021) observe the concentration of poverty and the reduction of the manufacturing 

employment in proximity to hazardous industrial sites. They also remind the declining population of the 

White and African-Americans middle-class in industrial areas of the city combined with the declining 

manufacturing employment intensified the poverty of the minority and proximity to industrial sites.

▪ Broadway (1995) highlights the socio-economic disparity that exists within and between the Canadian 

cities as a consequence of post-industrialization,

▪ Lewis (2020) points out the suburban business and residential development competed with economic and 

planning policy that targeted (declining) heavy industry and middle-class and upper-class amenities in 

Chicago’s downtown. 

▪ Thomas (2013) observes, despite comprehensive, city wide- and project-planning to stop the physical and 

economic deterioration in the post-war decades, Detroit epitomizes urban decay. The contributing factors to 

the physical and economic decline are similar to those of other cities: Industrial activity declining steadily and 

the white residents decentralizing.



▪ The highway is a major driver of the suburbanization of jobs and the consequent decline of inner city 

manufacturing . An earlier study observes the relationship of blighted industrial sites and the 

highway, elevated and depressed on residential development (Thiel 1962).

2. Literature Review

▪ The spread of urban blight is linked directly or indirectly to large-scale urban transportation (Schmitt 

1977).

▪ Al-Attar(2011) reminds us that industrial blight is correlated with de-industrializing inner city, and 

functional and spatial restructuring of industrial activity. Al-Attar (2011) notes blights sited have wide-

ranging impacts—physical, socio-economic, and environmental—not just contained within the 

blighted site but also in surrounding properties.

▪ Han (2014) finds protracted abandonment not only impacts the value of the “nearby” but also distant 

property.



▪ Blackmond and Downey (2019) examine the blight-race-property value nexus in Chicago’s TIF 

districts. Interestingly, the observation that tax increment financing districts with majority non-white 

residents register property value growth rate better that other (non-TIF) districts counters 

expectations. 

▪ Mui (2017) observes an association between neighborhood crime, foreclosure, and vacancy rates and 

food swamps. The neighborhood foreclosure and vacancy rates have statistically significant relationship 

to food swamp scores.

2. Literature Review

▪ Solomon et al. (2016) include food deserts ,inferior quality of housing, and park and open space deserts 

in low income communities near “former industrial sites, major roadways, and agricultural operations.”

▪ Empirical studies observe wide-ranging correlations of industrial blight with housing (property 

values), racial composition, concentration of poverty, and income (Mui et.al 2017).



❑ We have conceptualized industrial blight as a kind of filter in the block group. The viability of 

the block group as a whole is indicated by income. We use it as a dependent variable in path 

analysis. 

❑ We use median block income (MBI) analogously to the commonly used median area income 

(MAI), which is metropolitan region-wide. 

3. Methodology

1. We apply Pearson correlations that indicate the 
degrees of relationship among the variables.

Causation is not 
determined by 

correlation alone

We use a path 
analysis to 

determine the 
direct and 

indirect impact 
of industrial 

blight in 
neighborhoods

2. We apply path analysis to investigate patterns of 
effect .



Diagram of Path analysis

❑ Housing Tenure measured by % owner 

occupied.

❑ Median block income is analogous with 

commonly used Median Area Income 

(MAI), which is metropolitan region-wide. 

We use it as a dependent variable in 

path analysis.

❑ Variables have direct and indirect 

(through industrial blight and industrial 

vacant) relationship to the median block 

income.

❑ For simplicity, direct impacts of 

explanatory variables on median area 

income (MAI) are not shown.



4. Data & Study Area

Four main sources of data:

❑ Block group boundaries in 2019, household 

income in the past 12 months in 2018 

inflation-adjusted dollars, the poverty rate in 

2010, Tenure in 2010, race in 2010 and 

household values in 2017 were downloaded 

from the National Historical Geographic 

Information System (NHGIS), at

https://nhgis.org/

❑ Limited Supermarket Access (LSA) data in 

2016 were downloaded from the PolicyMap, 

at https://www.policymap.com

❑ Vacancy data in 2018 were downloaded 

from the Shelby County Assessor of 

Property, at

https://www.assessormelvinburgess.com/we

lcome

❑ Crime data in 2018 were downloaded from 

Memphis Data Hub at 

https://memphisinternal.data.socrata.com/

https://nhgis.org/
https://www.policymap.com/
https://www.assessormelvinburgess.com/welcome


❑ All data were imported to ArcMap 10.8 and converted to a numeric format, as some data were offered in the 

text format.

❑ NHGIS provides data for income, house value, and poverty in 

detailed intervals. E.g. at each block group, data for income in 

the past 12 months comes in 16 different intervals such as 

income less than $10k, $10k to 15k, 15k to20k, etc. House 

values and poverty also come in 26 and 7 different intervals. 

In order to calculate the median of those data, a careful 

approximation of the median was programmed in MatLab 

R2020b.

4.1. Data preparation

Example of raw income data Careful approximation of the median (Matlab script)

A careful approximation of the median 
(Wonnacott and Wonnacott, 1990)



❑ In addition, data for vacancies were provided for different land 

uses. To extract only industrial vacant parcels, an attribute 

query was made in ArcMap using the Select by Attributes tool. 

Moreover, counts and total areas of industrial vacant parcels 

within each block group were calculated using the Spatial Join

tool in ArcMap.

❑ At the next step, the centroid of each block group was estimated, and the distance between the 

centroid of each block group and industrial blights were calculated using the Proximity Analysis in 

ArcMap, and block groups categorized into three different zones:

Z1: block groups within 0.25 miles of an industrial blight;

Z2: block groups within 0.50 miles of an industrial blight excluding Z1;

Z3: block groups within 0.70 miles of an industrial blight excluding Z1 and Z2;

❑ Previous studies shed light on manifestation of the metropolitan region’s blight at various spatial 

scales--e.g., neighborhood, downtown, inner city, outer ring. This study defined three different 

zones (rings)

4.1. Data preparation

SPSS v26 and SPSS Amos were used for statistical analysis of pre-processed data



5. Results
Socio-Economic (Pearson) Correlations of 

Industrial Blight (Count and Area)

Socio-Economic (Pearson) Correlations of 

Industrial Vacancy (Count and Area)



Direct, indirect, and total effects of variables 

on median income of blockgroups in Ring1

5. Results

Direct, indirect, and total effects of variables on 

median income of blockgroups in Shelby County

Variable Direct effect Indirect effect Total effect

Per capita crime rate -4930.649 2122.413 -2808.236

Count of crimes 6.411 2.374 8.785

Pct.  people below poverty level -305.711 58.472 -247.24

Pct.  Blacks or African-Americans -276.846 -26.867 -303.713

Median house value 0.169 -0.005 0.164

Score of limited supermarket access -19.592 -22.247 -41.839

Pct.  owner occupied houses 149.302 -17.402 131.9

Area of residential vacant -55.482 -141.951 -197.433

Pct.  area of residential vacant 0 0 0

Count of residential vacant 337.254 78.625 415.879

Pct.  count of residential vacant -24.875 -4.931 -29.806

Area of industrial vacant -19.153 0 -19.153

Pct.  area of industrial vacant 0 0 0

Count of industrial vacant 821.173 0 821.173

Pct.  count of industrial vacant 1.748 0 1.748

Area of industrial blight 21.131 0 21.131

Pct.  area of industrial blight 0.003 0 0.003

Count of industrial blight 5223.231 0 5223.231

Pct.  count of industrial blight -3046.774 0 -3046.774

Variable Direct effect Indirect effect Total effect

Per capita crime rate -1115.058 123.759 -991.299

Count of crimes -6.231 3.002 -3.229

Pct.  people below poverty level -412.804 4.291 -408.514

Pct.  Blacks or African-Americans -113.797 -2.717 -116.513

Median house value 0.174 -0.001 0.173

Score of limited supermarket 

access
-73.908 1.646 -72.263

Pct.  owner occupied houses 78.572 0.844 79.416

Area of residential vacant -2.738 -1.08 -3.817

Pct.  area of residential vacant 0 0 0

Count of residential vacant -76.925 -8.002 -84.927

Pct.  count of residential vacant 13.355 12.639 25.994

Area of industrial vacant 70.887 0 70.887

Pct.  area of industrial vacant 0 0 0

Count of industrial vacant 537.97 0 537.97

Pct.  count of industrial vacant 8.836 0 8.836

Area of industrial blight -118.3 0 -118.3

Pct.  area of industrial blight 0.008 0 0.008

Count of industrial blight 7108.752 0 7108.752

Pct.  count of industrial blight -3285.342 0 -3285.342



6. Discussion

We explored the association between the socio-economic variables with various distance to industrial blight and 

vacant sites, from the immediate ¼ mile to distances beyond up to ¾ miles and for Shelby County:

❑ Industrial vacant is directly related to the number of residential vacancies at various distance from 

the vacant site.

❑ The correlations of the limited supermarket area (LSA) with the number of industrial vacant site are 

statistically discernible (p-value = 0) at all three rings, from ¼ to ¾ mile distance and for Shelby County. 

▪ The highest correlation is in Ring 1, the quarter-mile distance of blight (0.442). 

In agreement with findings of Marlow et al. (2020) in Rhode Island

In agreement with findings of Nassauer (2014) in Maryland

❑ Median income’s correlations are also statistically discernible with expected sign for various 

rings and for Shelby County:

▪ Median income declines with the number of industrial vacancies, and similarly with the number 

of industrial blight;

▪ For Shelby County the correlations are statistically discernible whether the number, or percent, or percent 

of area is measured. 

In agreement with findings of Lavoice (2019) across 28 U.S. cities



7. Conclusion

❑ The median house value correlates indirectly with the number of industrial vacancies, statistically 

discernible at various rings and Shelby County, with p-value of 0.07 and better. 

❑ Home ownership declines with vacancies. Statistically discernible correlations are found for Shelby County’s 

industrial vacant whether measured by the number, the area or percent of the block group vacant area.  

❑ Population below poverty (percent) increases with 

industrial vacancies (Highest correlation is for Shelby 

County):

▪ Statistically discernible correlations are at ½ 

mile and ¾ mile and Shelby County, rather 

than ¼ mile distance;

▪ Population in poverty also increase with 

industrial blight with statistically significant 

correlations for Ring 3, ¾ distance, and 

Shelby County.

Percent of population below poverty level 

In agreement with findings of Silverman et al. (2013) in Buffalo, NY

In agreement with findings of the National Vacant Properties Campaign (2005) in USA



7. Conclusion

The association of the inner city and crime is commonly noted in urban studies literature. 

Our focus is with the nexus of crime and industrial blight 

using two indicators: total crime, per capita crime

❑ Total crime has a positive correlation with the percent 

area of industrial vacancies (highest correlation at ¼ 

mile distance of the vacant industrial area, decreasing 

in value with increasing distance in Ring 2, Ring 3, 

and Shelby County) 

❑ Even higher correlation values is reached when per capita 

crime is used. The correlation of per capita crime and the 

area of industrial vacancies have highest positive or direct 

correlation at ½ mile distance (0.672; p-value = 0). 

❑ Similar results was achieved for industrial blight, with positive values for 

total crime from ¼ mile to ¾ mile distance and in Shelby County. 

▪ Statistically significant results achieved when the count and area of industrial blight is measured; 

▪ Per capita crime has highest correlation at ¼ mile distance whether blight is measure in number or percent of 

the property blight. 

All these findings are in agreement with findings of Branas et al. (2012) in Philadelphia, PA

and results of a research by Center on Urban Poverty and Community Development (2017) in Cleveland, OH



7. Conclusion and Further Works

❑ Methodologically by measuring industrial vacancies by both the number and the area allowed us to sift 

through statistically discernible associations which would likely be missed if measured as either/or. 

❑ Furthermore, data on the number and the area of industrial vacancies facilitated by a GIS enabled spatial 

analysis of the correlations of the socio-economic variables at various distances from the blight source. 

❑ This finer-grain investigation of the impact of industrial blight complements studies commonly done at a coarse 

grain of the inner city of the metropolitan region. 

❑ The distinction made between blight and vacant industrial properties provides further implications for public policy 

that aims at blight remediation vs. reduction of vacancies. The socio-economic variables measured directly and 

indirectly for block group-impact in path analysis provides further clues for targeted policy intervention.

❑ We have presented results of blight and vacant properties parsimoniously for the ¼ mile distance and for Shelby 

County. Comparisons of the impact of blight and vacant properties at various distances noted above await further 

observation. 

❑ To determine the impact of industrial blight and vacancy on the block group, we used readily available block 

group median income (BMI) analogously to commonly used metropolitan area median income (AMI) as a 

dependent variable in the path analysis. Alternative indicator of block group vitality is plausibly explored in further 

research.
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