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Social Equity and Accessibility

■ Job accessibility is an important equity focus. (Cheng and 

Bertolini, 2013; Le Vine et al., 2013; Chen et al., 2014; 

Lin et al., 2014; Golub and Martens, 2014; Karou and 

Hull, 2014. 

■ Land-use patterns and the transportation system define 

the urban framework and, thus, affect transport 

accessibility (Wang and Chen, 2015, Sung et al., 2014) .

■ Transportation investment can help reduce access 

poverty. (Wang and Chen, 2015;  Golub and Martens , 

2014). 

■ Lack of fair and appropriate transport accessibility might 

result in a spatial mismatch between social groups and 

social benefits (Blumenberg and Shiki, 2003).

Source: Wegener, 2004



Spatial 
Mismatch 
Hypothesis

■ John F. Kain (1965, 1968)

■ The spatial mismatch hypothesis argues that 
geographical locations of employment diminish 
minorities’ access to job opportunities, resulting in 
greater joblessness for minorities compared with non-
minorities.

■ Richard Arnott, 1998

■ Economic Theory and the Spatial Mismatch 
Hypothesis 

■ The spatial mismatch hypothesis is that "Serious
limitations on black residential choice, combined
with the steady dispersal of jobs from central
cities, are responsible for the low rates of
employment and low earnings of Afro-American
workers" (Kain, 1994, p. 371).

■ Blacks are constrained to live downtown but
the matching jobs are growing in suburbia.

http://journals.sagepub.com/author/Arnott,+Richard


DART 
STUDY AREA

Dallas Area Rapid Transit (DART)

■ The service area consists of 13 cities

■ Geographic Service Area: 700 square miles

■ Dallas Area Rapid Transit (DART) is a regional 
transit agency authorized under Chapter 452 of 
the Texas Transportation Code and was created 
by voters and funded with a one-cent local sales 

tax on August 13, 1983.

■ The DART ranks 23 out of 39 large and medium 
sized transit agencies in the US (APTA, 2014).



Socioeconomic 
Characteristics

Measurements City of Dallas
DART Service 

Area

Population 2014 (estimate, July 

2014) 1,263,775 2,359,632 

Households 475,879 868,857 

Households with Kids 325,864 611,324 

% Households with Kids 68% 70%

Jobs 865,985 1,644,811 

Low Wage Jobs 163,147 303,692 

% Low Wage Jobs 18.8% 18.5%

Workers 535,767 1,067,348 

Low Wage Workers 123,063 230,805 

% Low Wage Workers 23.0% 21.6%

Area  (sq. mi.) 379 694 

Density (pop/sq. mi.) 3,331 3,398 

Block Groups 918 1,655 

Stops 7,473 11,001 



Coding GTFS Data in GIS

■ Developing Multimodal Transit Network Using 

GTFS Data

■ Analyzing Transit Service Frequency by Time of 

Day



Identify Transit Dependent Population Using 
The Census Bureau Data 

• Household Received Food Stamps/ 

SNAP

• Poverty Rate

• Race

• Household Median Income

• Households without earnings

• Vehicle Availability

• Means of Transportation to Work

• …



Poverty & Race 



Analyzing The Census Bureau Data (Cont’d) 
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Analyzing CTPP Data: 
Means of Transportation to Work & Vehicle Availability



LEHD Data Analysis
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Low Wage Jobs - CAGR



LEHD Data Analysis (Cont’d)
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Low Wage Workers 
CAGRLow Wage Workers 



Hot Spot Analysis
Using LEHD



Identify Transit 
Demand Catchment Area

■ U.S Census data, Longitudinal Employer-18 

Household Dynamics (LEHD), the National Transit 

Database, and the North Central Texas 19 Council of 

Governments (NCTCOG) 2014 on-board transit 

survey data. 

Exploring Spatial Mismatch Theory



Hot Spots of Transit Demand and 
Measuring Spatial Autocorrelation 



Results
■ Spatial Mismatch Between Low-Wage 

Growth and Low-Income Residents 

■ Dallas’ Income Inequality

■ Access to the low-wage jobs can help 

the people in poverty for earning an 

income and supporting their way 

outside of poverty.

■ Data:

■ Longitudinal Employer-Household 

Dynamics (LEHD 2002 to 2014)

■ Trends: Low-Wage Job Growth 

(LEHD Data)

■ The Census Bureau Poverty data

■ Poverty Rate (ACS, 2014 Data)

■ CTPP Mean of Transportation to Work
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https://www.dmagazine.com/frontburner/2017/03/dallas-poverty-problem-

explained-in-a-single-map/
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