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Motivation 

 Despite widespread gentrification over the last two 
decades, neighborhood racial stratification is quite 
durable. 

 
 
 
 
 
 
 Does the way in which gentrification unfolds help 

explain this pattern? 

% black/Hispanic 1990 and 2009, r = 0.82 % below poverty 1990 and 2009, r = 0.68 



 Working definition:  

 reversal, reinvestment, and the in-migration of a relatively 
well-off middle- and upper middle-class population in central 
city neighborhoods (Smith 1998) 

 Temporally and spatially uneven evolutionary 
process  

 Neighborhood selection process by individuals, 
businesses, and state and corporate actors 

 

 

 

Gentrification 



 Develop testable conceptual framework for social 
pathways of gentrification  
 

 Introduce and employ alternative measure of 
gentrification 

 
 

Goals 



 Theoretical background 

 Framework and hypotheses 

 Measuring gentrification 

 Chicago analysis 
 Supplementary Data 

 Methods 

 Results 

 Discussion 

 New directions 

 
 
 
 
 

Outline 



 Cultural tastes of gentrifiers 

 Tolerance for minorities, taste for diversity, 
attraction to “gritty” areas (Zukin 1987; Ley 1996; Lloyd 2005; 

Brown-Saracino 2009) 

 Urban whites report greater importance of amenities and 
housing characteristics (Bader 2011) 

 Race-based residential segregation 

 Residential racial preferences hierarchy (Charles 2003; 

Krysan et al. 2009; Lewis et al. 2011) 

 Race-based neighborhood stereotyping and 
stigmas (Ellen 2000; Quillian & Pager 2001; Sampson 2012) 

 

Race-based Residential Selection 



 SES ascent among minority neighborhoods 

 Minority gentrification (Bostic and Martin 2003; Pattillo 2007) 

 But rare occurrence (Owens 2012) 

 % blacks  more building permits (Helms 2003) 

 % blacks  lower poverty, higher income (Galster et 

al. 2003; Ellen & O’Regan 2008) 

 Capture narrow or correlated aspects of 
gentrification 

 Lack theoretical account of racial mechanisms 

Race and Neighborhood Ascent 



 Gentrification is embedded in a racialized process of 
neighborhood selection. 

 Neighborhood selection is shaped by collective 
perceptions of disorder. 

 Neighborhood sorting can occur within preferences 
for diversity.  

 Limited preferences can generate aggregate patterns of 
inequality (cf. Schelling 1971) 

Theoretical Framework 



 % black and % Hispanic will negatively affect the 
degree to which neighborhoods gentrify.  

 These effects will be nonlinear, operating as a 
threshold of tolerance.  

 Perceptions of neighborhood disorder will 
negatively affect the degree to which 
neighborhoods gentrify.  

 These effects will mediate the effects of race and 
poverty.  

Hypotheses 



 Goal to measure the degree of gentrification 

 Existing quantitative measures insufficient  

 Too broad (e.g., Census data)  
 Captures multiple forms of neighborhood ascent 

 Does not capture changes beyond residential composition 

 Too narrow (e.g., home mortgages, coffee shops, 
building permits) 

 Qualitative or visible characteristics  are important 
to capture  

 Hammel and Wyly Gentrification Field Surveys  

Measuring Gentrification 



Hammel and Wyly Gentrification 
Field Surveys, 1995 

 Below 1960 median 
income 

 Archival sources 

 Visible reinvestment 
and renovation 

 Poor, fringe, core 
categories 

 Discriminant analysis 
with census variables 



 Chicago School 

 1995 Video Taping 
(Project on Human 
Development in Chicago 
Neighborhoods) 
 

 2002 Observer Walk-
through Coding (Chicago 
Community Area Health 
Study) 
 

 

 
 

Systematic Social Observation 
(SSO) 



SSO with Google Street View 
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FACE

BLOCK
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BLOCK

 Observation Set:  

 “Gentrifiable” tracts 

 Residential or commercial properties 

 Random sample of >4 blocks within a 
census tract 

 Unit of observation: block face 

 > 10 block faces of residential or 
commercial land use 

 

Google Street View Gentrification 
Observations (GGO) 



Life Cycle of Gentrification 

 Measuring the degree of gentrification 

 Neighborhood life cycle (Hoover & Vernon 1959) 

 3 measures:  
 structural mix 

 beautification efforts 

 lack of disorder/decay 

 
 
 

 
 
 

 
 

 
 
 



Structural Mix 
 Well-kept Old Structures 

 Well-kept, attractive, and 
sizable older building 
structures 

 Amount of New Structures 
 New or rehabbed buildings  

 New traffic signs/structures 
(crosswalks, stop signs) 

 New public courtesies (bus 
stops) 

 New large-scale developments 
(high-rise condos) 

 New construction for sale 

Beautification Efforts 
 Efforts discouraging disorder 

(graffiti painted over) 

 Personal frontage 
beautification (lawn décor) 

 Vacant/public space upkeep 
(fencing) 

Lack of Disorder/Decay 
 No physical disorder (litter) 

 No unkempt vacant/public 
space (overgrown weeds) 

 No decaying structures 
(boarded up) 

GGO Indicators 



 815 N. Cambridge Ave., Chicago, IL 

GGO Example 1 

https://www.google.com/maps/@41.8969784,-87.6418176,3a,75y,32.92h,80.07t/data=!3m5!1e1!3m3!1srDvevzniOHTHOaUN1E2BuA!2e0!5s2009-04!6m1!1e1


 1445 S. Peoria St., Chicago, IL 

GGO Example 2 

https://www.google.com/maps/place/1445+S+Peoria+St,+Chicago,+IL+60608/@41.8622386,-87.6488397,3a,90y,211.28h,90.53t/data=!3m4!1e1!3m2!1sOqioW5R8Z_jbSWABfZlVDA!2e0!4m2!3m1!1s0x880e2cfa0dfb24d3:0x1c2001c3662fccb8!6m1!1e1


Neighborhood Stage Scores 

 Indicators are aggregated for each measure 

 Scales from 0 to 1 

 Structural mix = max(P1, N), where N = mean(N1, N2, N3, N4, N5) 

 Each additional indicator had decreasing weight for beautification 
efforts and lack of disorder/decay 

 Standardized for residential and commercial uses 

 Avg of 3 measures = block face stage score 

 Avg block face stage score = block stage score 

 Avg block stage score = tract stage score 

 Mean = 0.67, SD = 0.12, Min = 0.35, Max = 0.95 

 N block faces = 1,905; N blocks = 682; N tracts = 140 



Construct Validity 

 Demographic variables 

 2005-2009 American Community Survey 

 

 Alternative indicators of gentrification 

 Green roofs 
 Addresses on City of Chicago Open Data Portal 

 Starbucks 
 Address listings from company website 

 
 
 

 
 
 



Green Roofs and Starbucks 



Construct Validity in Chicago 

Correlations Gentrification Stage 

% white 0.49 

% black -0.45 

% college 0.61 

% poverty -0.46 

% homeownership 0.27 

Median income 0.34 

Median home value 0.34 

Median rent 0.30 

Regression 
Coefficients (with 

controls) Gentrification Stage 

Green roof counts 1.99 (1.06) 

Starbucks counts 4.80 (1.34) 

Principal component 1.34 (0.62) 



Chicago Analysis 

 Variation in trajectories of gentrification 

 GGO in 140 tracts  

 Hammel and Wyly “core” and “fringe” gentrified tracts 
from 1995 surveys in Chicago (30 and 36, respectively) 

 74 “gentrifiable” tracts adjacent to gentrified tracts and 
rated as “poor” (ungentrified) in H & W’s 1995 surveys in 
Chicago 

 Variation among gentrifying or high potential to 
gentrify—not which neighborhoods gentrify more 
broadly 
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Institutions, Amenities, and State Effects  



Supplementary Data 

 Prior gentrification: 1995 Hammel and Wyly Field Surveys 

 Neighborhood conditions: 1990 and 2000 US Census Data 
(interpolated to 1995) 
 Race and ethnicity, poverty, ownership, vacancy 

 Crime: Chicago Police Records  
 Logged homicide rates per 100,000 (mean, 1995-97) 

 Observed physical disorder: 2002 Systematic Social 
Observations (CCAHS, n=3,105) 
 Multi-item scale: litter, graffiti, paraphernalia, condoms 

 Perceived disorder: 1995 Community Survey (PHDCN, 
n=8,782) 
 Multi-item scale: “how much of a problem is…” graffiti, vacant 

housing, selling drugs, drinking in public, litter 

 
 
 
 

 
 

 
 
 



More Data Sources 

 Jobs: within 1 mile of the “Loop” 

 Institutions: distance to nearest university or hospital 
(miles) 

 Amenities: rapid transit “El” station, lakefront, park 

 Public Housing: Chicago Housing Authority shapefile in 
2000 
 occupied > 10% of tract land area 

 City Capital Projects Budget: 1995 and 1996-2002 residual 
changes 
 Neighborhood space and infrastructure (parks, greenways, street 

surfaces, lighting) 

 Other capital investments (economic development, municipal 
facilities, transportation) 

 
 
 

 
 

 
 
 



Descriptive Statistics 

 

 
 
 

 
 

 
 
 

1995  means 2005-2009 means 

Chicago  
(N = 866) 

Analysis 
(N = 99) 

Chicago  
(N = 866) 

Analysis 
(N = 99) 

% non-Hispanic white 31.9* 45.5 29.4* 49.9 

% non-Hispanic black 41.9 37.1 39.9* 31.1 

% Hispanic 20.7* 10.9 23.0* 8.9 

% Asian 3.8* 6.1 4.6 8.5 

% foreign 16.0 13.4 16.9 15.5 

Diversity Index .280* .356 .313* .421 

% college graduates 20.0* 44.2 29.2* 57.9 

Median household income ($) 50,225* 62,526 46,758* 58,878 

% poverty 23.5 24.6 22.8* 19.2 

Ownership rate .409* .263 .460* .397 

Vacancy rate .098* .123 .142 .137 

Median housing value ($) 174,574* 339,755 274,780* 352,944 

Median rent 721* 834 856* 985 

Notes: All dollars values in constant 2009 dollars. *Chicago tracts statistically different from analysis tracts at 
the p < 0.05 level (two-tailed test).  



Gentrification Over Time 



Analysis Tracts Over Time 



Racial Hierarchy of Gentrification 

 Race-gentrification correlations 

1995 HW 
Gentrification Gentrification Stage Scores 

1980 1980 1990 2000 

% non-Hispanic white .305** .556** .567** .544** 

% Asian .037 .065 .130 .229* 

% Hispanic -.154 -.321** -.368** -.358** 

% non-Hispanic black -.199* -.337** -.339** -.403** 

Notes: N = 99. **p < 0.01, *p < 0.05, + p <  0.10 (two-tailed tests).  



Model Specification 

 Weighted least squares regression model 

 
 
 
 
 Weights: square root of assessed blocks 

 1995 Gentrification as 0, 1, and 2 
▪ Alternative specifications 

▪ Adjacent tracts 

 % black quadratic term 

 % Asian excluded 

 



 Coefficient estimates and standard errors for predicting 
standardized GGO neighborhood stage scores 

Prior  
Gentrification 

Racial  
Composition 

Structural 
Factors 

Perceived 
Disorder 

Prior gentrification, 1995 .526** (.103) .155 (.100) .144 (.099) .141 (.097) 

Proportion black, 1995 -.910** (.307) -.373 (.411) -.316 (.405) 

Proportion black squared, 1995 -2.27* (.990) -2.46* (1.03) -2.43* (1.01) 

Proportion Hispanic, 1995 -3.09** (.479) -2.73** (.537) -2.47** (.543) 

Proportion below poverty, 1995 -1.61* (.669) -.870 (.754) 

Ownership rate, 1995 -.472 (.602) -.286 (.599) 

Vacancy rate, 1995 1.97 (1.25) 2.26+ (1.24) 

Logged murder rate, 2001 -.045 (.052) -.051 (.051) 

Observed disorder, 2002 -.031 (.068) .005 (.079) 

Perceived disorder, 1995 -.492* (.244) 

Adjusted R2 .203 .491 .507 .524 

Results 

Notes: N = 99. **p < 0.01, *p < 0.05, + p <  0.10 (two-tailed tests).  
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 Coefficient estimates and standard errors for predicting 
standardized GGO neighborhood stage scores with reduced 
model 

Institutions and 
Downtown Amenities Public Housing City Budget 

Prior gentrification, 1995 .133 (.098) .171+ (.099) .133 (.097) .167+ (.100) 

Proportion black, 1995 -.685+ (.345) -.637+ (.340) -.596+ (.336) -.539 (.349) 

Proportion black squared, 1995 -2.37* (.993) -2.31* (1.04) -2.51* (1.04) -2.06* (1.00) 

Proportion Hispanic, 1995 -2.87** (.599) -2.56** (.528) -2.61** (.527) -2.23** (.546) 

Vacancy rate, 1995 1.96 (1.24) 1.63 (1.17) 1.32 (1.27) 2.39+ (1.35) 

Perceived disorder, 1995 -.657** (.211) -.541* (.219) -.650** (.212) -.814** (.233) 

Adjusted R2 .525 .528 .524 .548 

Assessing Alternatives 

Notes: N = 99. **p < 0.01, *p < 0.05, + p <  0.10 (two-tailed tests).  



 Non-Hispanic Blacks 

 Nonlinearities: Partial Residual Plots 

A Limit to Preferred Diversity?  



 Non-Hispanic Blacks  Non-Hispanic Whites 

A Limit to Preferred Diversity?  

 Nonlinearities: Partial Residual Plots 



 Black and Latino neighborhoods that showed signs 
of gentrification in 1995 or were adjacent to them 
were less likely to experience upward trajectories 

 Perceptions of disorder are also negatively 
associated with neighborhood trajectories, above 
and beyond observed disorder. 

 % black operates non-linearly, having an effect 
independent of perceived disorder beyond a 
relatively low threshold (~ 40%) 

Summary of Findings 



 Negative Latino effect and black threshold effect 

 Blacks and Latinos segregated in Chicago 

 Immigrant areas not captured in sample 

 Avoidance of minority neighborhoods  

 Minority gentrification  

 Recession effects 

 Poverty re-concentration or boundary maintenance  

 Chicago’s history of racial strife and segregation 

 
 

Discussion 



 Expanding the sample to Seattle and Chicago 
 Different contexts of immigration (Latino vs. Asian) 

 Different degrees of racial segregation 

 Updated Google Street View images (2011-2013) 
 Assessing recession effects 

 Google Street View timeline (2007-2014) 
 Observing change over time 

 Less indicators  more neighborhoods and cities 

 

New Directions 



 Thank you! 

 Questions/Comments? 

 Email: jihwang@fas.harvard.edu  

 
 

The End 

mailto:jihwang@fas.harvard.edu


Construct Validity Results 

PC Fit 1  
(OLS) 

PC Fit 1  
(OLS) 

Green Roofs 
(Poisson) 

Green Roofs 
(Poisson) 

Starbucks  
(Poisson) 

Starbucks  
(Poisson) 

Intercept -1.171** 
(.335) 

-.728 
(.474) 

-.258** 
(.595) 

-.672 
(0.795) 

-5.003** 
(.834) 

-2.933** 
(1.037) 

GGO stage 
score 

1.752** 
(.527) 

1.340* 
(.618) 

3.592** 
(.882) 

1.991+ 
(1.059) 

6.604** 
(1.171) 

4.800** 
(1.338) 

Population 
density 

-.0006** 
(.0001) 

-.0006** 
(.0001) 

-.0011** 
(.0002) 

-.0012** 
(.0002) 

-.0011** 
(.0003) 

-.0013** 
(.0003) 

Housing units .0002** 
(.00004) 

.0002** 
(.00004) 

.0004** 
(.00003) 

.0004** 
(.00003) 

.0003** 
(.00004) 

.0003** 
(.00004) 

Proportion 
black 

-.485+ 
(.246) 

-1.105* 
(.442) 

 
 

-3.873+ 
(2.145) 

Proportion 
Hispanic 

-.980 
(.136) 

-7.293** 
(2.13) 

-0.079 
(1.133) 

Poverty .438 
(.474) 

-.397 
(.869) 

-2.073** 
(.659) 

Adjusted R2 
Or AIC 

.28 .29 397.8 381.3 312.2 301.7 



GGO Indicator Frequencies 

Indicator Category Freq. 

L1. Land Usea 

resid. 974 

commerc. 369 

instit. 202 

mixed 562 

indust. 71 

other 531 

P1. For land uses that are not new, most or all appear to be in good condition (well-kept, attractive, sizable)  1 478 

N1. Amount of new land uses (rehab or new construction appearing to be done within approximately the last 10-15 years) 

0% 727 

1-10% 125 

11-50% 419 

>50% 634 

N2. New signs or structures controlling traffic (e.g., speed, pedestrian crossing, bike lanes, or parking) 1 1,540 

N3. New public courtesies (e.g., bus stop or subway entrance, street furniture, bike racks, public trash cans) 1 473 

N4. New large-scale development (e.g., luxury condos, large res./comm. area developments, or converted indust. use) 1 307 

N5. Residential or commercial units for sale or lease in new condition or under construction 1 374 

B1. Signs discouraging disorder (e.g., neighborhood watch, anti-littering/loitering/drug use/vandalism/graffiti (including 

if painted over or mural art)) 1 167 

B2. Beautification in personal frontage 1 1,312 

B3. Vacant area and public street frontage beautification, upkeep, fencing, or set for construction 1 1,072 

D1. Lack of physical disorder (garbage, litter, graffiti, vandalism) 1 743 

D2. Lack of unkempt vacant areas or public street frontage 1 1,764 

D3. Lack of structures that appear to be burnt out, boarded up, or abandoned or in poor/badly deteriorated condition 1 1,683 



Google Street View Images 

Indicator Category Freq. 

G1. Google Street View image year 

2007 223 

2007/2009 129 

2009 1,553 

G2a. Street View inconsistency 
0 1,658 

1 244 

G2b. Inconsistency typeb 

No diff. b.t. yrs 81 

Decline b.t. yrs 2 

Improved b.t. yrs 34 

Blurry image 21 

Limited Street View access 103 

No Street View access 3 
b 

Google Street View access was limited particularly in block faces surrounding President Obama's home. Block faces were only coded if the indicators were discernible from all 

aspects of the block face. Preliminary analysis revealed that inconsistencies were unrelated to the measurement properties of the gentrification stage score.  



GGO Indicators by Tract 

Table S2. Descriptive Statistics for GGO Indicators by Census Tracts 

Indicator N Mean SD Min. Max. 

Old structures in good condition (P1) 140 0.26 0.25 0.00 1.00 

New amount (N1) 140 0.44 0.23 0.00 1.00 

New traffic signs/structures (N2) 140 0.80 0.16 0.28 1.00 

New public courtesies (N3) 140 0.26 0.24 0.00 0.85 

New large developments (N4) 140 0.16 0.20 0.00 0.79 

New construction for sale (N5) 140 0.19 0.15 0.00 0.67 

Efforts discouraging disorder (B1) 140 0.09 0.11 0.00 0.50 

Personal frontage beautification (B2) 140 0.67 0.24 0.00 1.00 

Vacant/public space beautification (B3) 140 0.57 0.21 0.00 1.00 

Lack of physical disorder (D1) 128 0.77 0.25 0.00 1.00 

Lack of unkempt vacant/public space (D2) 140 0.92 0.14 0.15 1.00 

Lack of decaying structures (D3) 140 0.89 0.14 0.37 1.00 

Note: Face- and block-level descriptive statistics are similar at the face- and block-levels but span the 

full range of the 0 to 1 scales. Details are available upon request. 



Alternative Measures and Stage 
Scores 

Table S3. Correlation Matrix for Alternative Measures and Stage Scores 

  

Struct. 

mix 

(unwtd.) 

Struct. 

mix 

(struct.) 

Beauti-

ficaiton 

(linear) 

Beauti- 

fication 

(quad.) 

Lack of 

disorder 

(linear) 

Lack of 

disorder 

(quad.) 

Stage 

score 

(equal) 

Stage 

score 

(housing) 

Structural mix (unweighted) 1.00 

Structural mix (structures only) 0.80 1.00 

Beautification efforts (linear) 0.35 0.20 1.00 

Beautification efforts (quadratic) 0.34 0.19 0.98 1.00 

Lack of disorder/decary (linear) 0.51 0.47 0.11 0.11 1.00 

Lack of disorder/decay (quadratic) 0.51 0.47 0.11 0.12 0.99 1.00 

Stage score (equal weights) 0.87 0.72 0.55 0.56 0.73 0.74 1.00 

Stage score (weighted housing) 0.81 0.88 0.47 0.47 0.73 0.74 0.93 1.00 



Inter-rater Reliability in Chicago 

 IRR tests on 103 Chicago block faces across 78 census 
tracts with a trained graduate student research assistant 
and original coder 

 83% average agreement rate 

 0.50 average kappa score 

 Final stage score: 
 0.68 Pearson correlation 

 0.68 Intraclass correlation 

 
 
 

 
 

 
 
 



Measures and Reliability in 
Chicago 

 

 
 
 
 

 
 

 
 
 

Mean S.D. Min.  Max. 

Structural Mix 0.533 0.187 0.121 1.00 

Beautification Efforts 0.658 0.115 0.289 0.909 

Lack of Disorder/Decay 0.808 0.153 0.303 0.996 

Gentrification Stage Score 0.666 0.115 0.352 0.953 

Block faces  
within blocks 

Blocks  
within tracts 

Variance 0.028 0.016 

Reliability 0.613 0.406 

Intraclass correlation 0.385 0.367 

*Block-faces N = 1,905. Blocks N = 682. Tracts N = 140. 



More Descriptive Statistics 

 

 
 
 

 
 

 
 
 

Chicago (N = 697-866) Analysis (N = 99) 

Mean SD Mean SD 

Gentrification stage score 0.666 .115 

Prior gentrification 0.687 0.865 

Murder rate (logged) 2.388* 1.836 1.863 1.840 

Observed disorder (2002) -1.649 1.497 -1.906 1.170 

Perceived disorder (1995) 2.276 .465 2.223 .461 

Institutions distance (miles) .832* .772 .384 .297 

Loop within 1 mile (dummy) .053* .224 .202 .404 

El station (dummy) .117 .321 .162 .370 

Lakefront (dummy) .046* .210 .202 .404 

Park (dummy) .545* .498 .687 .466 

Public housing > 10% area (dummy) .036* .186 .111 .316 

Neighborhood space investments (logged) 2.552 .762 2.622 .758 

     Residual Change (1996 to 2002) -.136 .625 -.135 .749 

Other investments (logged) 3.865* 1.224 4.561 1.456 

     Residual Change (1996 to 2002) -0.024* 0.697 0.146 0.804 

Notes: *Chicago tracts statistically different from analysis tracts at the p < 0.05 level (two-tailed test).  



Racial Hierarchy of Gentrification 

 Race-gentrification correlations 
1995 HW 

Gentrification Gentrification Stage Scores 

1980 1980 1990 2000 

% non-Hispanic white .305** .556** .567** .544** 

% Asian .037 .065 .130 .229* 

% Hispanic -.154 -.321** -.368** -.358** 

% non-Hispanic black -.199* -.337** -.339** -.403** 

% foreign-born -.076 -.062 -.073 .034 

Diversity index .298** .178+ .215* .208* 

Notes: N = 99. **p < 0.01, *p < 0.05, + p <  0.10 (two-tailed tests).  


