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1 Introduction

Gentrification is the process by which higher income households gradually move into a
relatively poor neighborhood. It is often characterized by the relocation of college students,
young professionals, and/or empty nesters into certain areas that become attractive with
visible improvements in urban conditions: better housing, growing retail activities, and often
a more diverse population in terms of race, age, and income. The improvements attract more
gentrifiers, leading to a virtuous cycle. On the other hand, critics argue that gentrification
excludes poor households, typically from minority groups, who are forced to move away as
housing costs increase (Freeman 2005, 2009).

As previous studies have shown, gentrification does not happen in any neighborhood, but
where there are certain factors that make it attractive to gentrifiers. These factors range
from accessibility and amenities (Helms 2003) to demographic preferences (Kern 1984), crime
(O’Sullivan 2005), the aging of the housing stock (Brueckner and Rosenthal 2009), etc.

In Chicago, an important factor might be the demolition or redevelopment of large public
housing projects starting in the 1990s. For decades, these projects were known for contribut-
ing to crime and poverty concentration. Hartley (2010) finds that the demolition of vertical
public housing led to significant declines in crime rates, which should make neighborhoods
more attractive to upper income people.

While the total population of Chicago decreased during the 2000s, some community areas
fared much better. To help understand gentrification factors, the current paper presents a
study of the changes in the upper income population in the 77 community areas in Chicago
during the 2000s. The analysis takes into account variables like demographics, employment,
crime, housing, and local amenities. Due to the possibility of spillover effects, spatial depen-
dence is also considered.

The results show that upper income population was more likely to increase in areas with
greater past population growth, younger population share, college attendance, employment,
and management occupation of resident workers. Housing characteristics also had noticeable
effects. For instance, areas where major public housing projects were located experienced
larger gains of upper income households, a likely result of the improvements resulting from
recent demolition, redevelopment, or renovation of these projects. On the other hand, murder
rate had strong negative effects. A negative relation was also found with the initial mean
income of the population, perhaps a sign of increasing difficulty to find desirable housing or
services demanded by upper income people.

The remaining of the paper is organized as follows. In Section 2, the data and the em-
pirical methodology used are described. In Section 3, results are discussed. Last, concluding
remarks are offered.

2 Data and Methodology

There are 77 community areas in the city of Chicago, divided for administrative purposes
based on the historical development of neighborhoods. With the exception of the O’Hare
airport area (a predominantly business area), community areas corresponded to the existing
neighborhoods in early 20th century. Currently, with an average land area of 7.6 square
kilometers (2.9 square miles), each community area typically encompasses more than one
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neighborhood. Nonetheless, each community has general characteristics that are widely
known among residents in the region, influencing relocation decisions. For the analysis of
household mobility, community areas are especially convenient due to population size. The
average population in 2000 was 13.8 thousand households (only 13 communities had fewer
than 5 thousand households). Smaller geographic units have less reliable income estimates
and changing borders, making comparisons across years difficult. For instance, margins of
errors for the 2010 estimates are relatively large at the census track level.

Description and statistics for variables used in the analysis are presented in Table 1.
Because gentrification is a process of upper income household settlement, the analysis

focuses on uncovering factors that are associated with the growth of the upper income pop-
ulation. This growth would not be considered gentrification if the area was already affluent,
but few community areas in Chicago were rich compared to suburban places in the region.1

The main dependent variable used in this study is the change in the upper income house-
hold population from 2000 to 2010. To make it comparable across areas, the change is
calculated as the rate per 1,000 households residing in 2000. The annual income thresholds
used are $40,000 for 2000 and $50,000 for 2010, with the difference accounting for inflation
during the 2000s.2 Based on these thresholds, upper income population increased in 19 com-
munity areas, but only six of them had an initial share of upper income households higher
than 50%.

Recent college graduates are often one of the largest group of gentrifiers. Hence, as an
alternative dependent variable, the change in the population of college graduates is also used
in the analysis.

The empirical model adopted is based on the following regression equation:

Yi,t =
M∑

m=1

βmiXmi,t−1 + µi,t, (1)

where Yi,t represents the dependent variable in the community area i in period t (i.e., the
change in the upper income or college educated population from 2000 to 2010) and Xmi,t−1

are explanatory variables representing characteristics of area i in t-1 (there are M such
variables, indexed by m, and t-1=2000 in the estimations). The independent variables are
related to characteristics of the population, housing, crime, and location. The use of lagged
independent variables attempts to reduce the extent of potential endogeneity biases. As
usual, βs are the parameters of the model and µi,t is the unexplained residual.

1The share of households with income at or above $40,000 in the non-Chicago areas of Cook and DuPage
counties, where Chicago is located, was 68.4% in 2000. In contrast, only six community areas in Chicago
had larger shares, but even in those areas the growth of the upper income population can still be a reflection
of gentrification as income distribution is not homogeneous across neighborhoods.

2The 2000 income corresponds to earnings in 1999 (U.S. Census Bureau 2000), while the 2010 income
refers to earnings in the past 12 months at the time of interview (2010 ACS 5-year estimates, in 2010 dollar-
adjusted values). The income thresholds chosen are close to the Chicago median household income ($38.6
thousand in 2000 and $46.9 thousand in 2010). The thresholds are also convenient to account for the inflation
rate, which was 26.7% in the 2000s (Consumer Price Index, Bureau of Labor Statistics 2013).
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2.1 Independent variables

Gentrification factors are those that make neighborhoods more attractive to upper income
households.

In the basic monocentric city model (Alonso 1964, Mill 1967, Muth 1969), job accessibility
is the most important factor of residential location, so distance to the center (the Loop
area in Chicago) and job availability (the ratio of jobs to resident workers and the rate of
unemployment) are taken into account in the analysis.

Since accessibility is important, transportation should matter. For instance, Helms (2003)
finds a positive relation between proximity to train stations and housing renovations at the
parcel level in Chicago. However, at the community area level, public transportation is
widely available, resulting in little differences in accessibility. In the case of highways, Helms
(2003) find negligible results, likely because the advantages from proximity to highways are
offset by the additional pollution and traffic congestion.3

Households also look for amenities. Brueckner et al. (1999) show that upper income
households should be attracted to central areas if there are significant topographical or
historical amenities (e.g., parks, rivers, and historical buildings). In fact, Helms (2003)
finds that proximity to parks and the Lake Michigan are important predictors of housing
renovation in Chicago. Hence, in addition to the distance to the Loop area, accessibility to
the Lake Michigan is also taken into account in the estimations.

Demographic characteristics are included as households consider the local population
diversity and trends when making location decisions (Kern, 1984). Age distribution can also
affect the education level and income earning ability of households. Population growth and
the presence of richer and educated residents may indicate better neighborhood conditions,
although it might be harder for incomers to find decent and affordable housing available in
the area. Occupation of residents may also matter as it affects the composition of social
peers (London et al. 1986).

Last, housing characteristics should affect the desirability of relocating into the area.
Helms (2003) finds that low-density housing and absence of public housing projects were es-
pecially relevant to explain renovation expenditures in Chicago. Thus, the recent demolition
and redevelopment of public housing projects should be a positive factor as neighborhoods
become safer and better housing is offered. Hartley (2010) finds that violent crime rates de-
clined by 10% to 20% after the demolition of major public housing projects in Chicago, while
studies suggest that crime hinders gentrification (O’Sullivan 2005, Lee 2010, Papachristos et
al. 2011, and others). Moreover, the aging of the housing stock may eventually stimulate
redevelopment, providing an opportunity to improve housing quality (Brueckner and Rosen-
thal 2009). Vacancy may also stimulate redevelopment when it reflects the need for better
housing. Therefore, gentrification can be positively related not only to new buildings, but
also to very old and vacant initial housing stock.

3In the current work, a dummy variable for highway presence was included in preliminary estimations,
but results were negligible.
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2.2 Spatial dependence

For close geographical units, it is important to consider the possibility of spatial autocor-
relation. Businesses and residents are mobile, so developments in one place affect activities in
nearby areas. Building renovations and retail activities are highly sensitive to neighborhood
changes as benefits vary with property values and consumer traffic. Pollution, congestion,
and crime activities can also have spillover effects on people in neighboring areas.

Two types of spatial autocorrelation (spatial lag and spatial error) are considered in this
work. An overview of these two cases is presented next (based on Anselin 1988, 2005).

In the spatial lag case, each observation is directly correlated to the observations of
neighboring spatial units. Formally, the model can be written as:

y = Xβ + ρWy + u, (2)

where y is the vector of observations of the dependent variable, W is the spatial weight
matrix (which defines the relations between spatial units), X is the matrix of independent
variables, u represents the vector of i.i.d. error terms, and β and ρ are estimated parameters.

The spatial weight matrix W is typically defined so that the influence of each neighboring
area is standardized, with equal weight for each neighbor. For instance, if place i has two
neighbors, a 0.5 weight is assigned to each neighbor, so that the sum of weights in the
corresponding row of W is one. Neighborhood is usually defined based on shared border.
The case that includes common vertices is called “queen” contiguity, while the case that
excludes vertices is called “rook” contiguity. When borders are irrelevant, the inverse of the
distance between places is commonly used as the weight for spatial autocorrelation. In the
current work, queen contiguity weights are used because there is high mobility of people
across neighboring community areas in Chicago.

In the spatial error case, the error terms are spatially correlated. The assumption is that
unmodeled effects spill over across neighboring spatial units. The model can be represented
by a system of two equations:

y = Xβ + u, (3)

u = λWu+ v, (4)

where the first equation is the regression model to be estimated and the second represents
the residual autocorrelation process. λ denotes the autocorrelation parameter, W is the
weight matrix computed as before, and v is a vector of i.i.d. error terms.

To choose between the two spatial dependence models, Lagrange Multiplier (LM) test
statistics are used. Anselin (2005) suggests the selection of the model that produces the LM
test with the highest level of significance, reminding that misspecification might be due to
other reasons. The statistical significance of the coefficients of Wu or Wy might provide
additional evidence of spatial dependence.

1050



Economics Bulletin, 2014, Vol. 34 No. 2 pp. 1045-1054

3 Results

Results are shown in Table 2. The first three columns of results correspond to the
estimations of the change in upper income population in the 2000s. The remaining columns
present results for the change in the college graduate population. Columns noted with “OLS”
refer to results of standard ordinary least square regressions. “Lag” indicates results that
take into account spatial lag autocorrelation, while “error” indicates results for the spatial
error model. Maximum likelihood method is used in the estimation of spatial models.

Notice that spatial dependence seems to have little impact on the results. A possible
reason is that spillover effects from gentrification are very localized, observed only across
blocks or streets. Test statistics indicate that spatial autocorrelation is negligible, although
the coefficients for the spatial lag and error terms (Wy and Wu, respectively) are significant
in three of the four estimations.

The results indicate that changes in the upper income population were positively re-
lated to recent population growth (∆lnHH1990s), which likely reflect improving neighbor-
hood conditions. The greater presence of youngsters (age17underpc) and college students
(collegepc) were also positively related, perhaps reflecting a more active social environment
associated with these demographic traits.

Greater job availability (jobworkerratio) and management occupation of workers
(lmanagepc) seem to have made areas more attractive to richer households. Unemployment
(lunemployedpc) had the opposite effect.

Housing factors were noticeably important. Greater housing value (hvalue) and home-
ownership rate (hownerpc) may reflect better and stable communities. Older housing
stock (hbuilt1939pc), recent housing development (hbuilt1980pc), and housing vacancy
(hvacantpc) seem to indicate more or better options for upper income residents.

Two of the most interesting results are the estimates for public housing and crime. Prop-
erty crime had no significant effect, but murder rate had a large negative impact. The
location of a major public housing project (d publichousing) was largely related to the
change in the population of richer households. These projects were mostly demolished or
renovated during the 1990s and 2000s, leading to improvements in neighborhood conditions
like less cirme (Hartley 2010).4

The last comments are on other variables related negatively to changes in the upper
income population. Higher initial mean income of the population (HHymean) was such a
case, which might suggest an increasing difficulty to find desirable housing or other services as
more affluent households reside in the area. Larger initial population share of minority groups
were also negatively related, perhaps indicating preferences of higher income households
for areas where there is a smaller concentration of such groups, although the statistical
significance was generally low.5

Results were mostly negligible for other explanatory variables (population density, share
of older people, occupation in manufacture, multifamily housing, distance to the Loop, and
proximity to the Lake Michigan). It is possible that the spatial scale of the analysis (at

4The effect was even larger if the dummy variable was restricted to community areas that had demolition
of public housing projects. Results are available upon request.

5Stronger statistical significance was found with the share of Asians, but excluding the Armour Square
community area, which has a predominant Asian population, makes the relationship insignificant.
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Table 2: Results
∆HHyhigh rate (per 1,000 households) ∆BA rate (per 1,000 people)

(OLS) (lag) (error) (OLS) (lag) (error)
∆lnHH1990s 5.76** 5.58*** 5.39*** 5.98*** 5.84*** 5.89***

(2.49) (1.94) (1.77) (1.94) (1.51) (1.27)
age17underpc 16.82*** 17.82*** 17.13*** 8.00** 8.85*** 6.38**

(4.38) (3.43) (3.44) (3.39) (2.65) (2.73)
age65overpc -4.10 -4.68 -3.39 -4.26 -4.49* -3.52

(4.05) (3.37) (3.97) (3.15) (2.59) (2.92)
nhblackpc -0.69 -0.64 -0.39 -0.27 -0.22 0.43

(0.73) (0.59) (0.73) (0.46) (0.37) (0.53)
Hispanicpc -1.22 -1.66* -1.34 -0.76 -1.07 -0.15

(1.17) (0.97) (0.95) (0.82) (0.69) (0.89)
nhAsianpc -3.64** -4.19*** -4.52*** -2.08* -2.53** -3.26***

(1.37) (1.19) (1.53) (1.13) (0.98) (0.87)
density 1.27 1.96 -1.58 0.71 1.05 -3.74

(5.86) (4.73) (5.37) (4.43) (3.56) (4.38)
HHymean -13.50*** -13.73*** -12.25*** -8.30*** -8.54*** -6.43***

(2.73) (2.18) (2.35) (1.99) (1.57) (1.55)
BApc -2.42 -2.13 -2.90 -2.69 -2.39 -2.52*

(3.22) (2.54) (2.33) (2.10) (1.66) (1.45)
collegepc 12.16** 11.83*** 13.67*** 4.96 4.82* 5.35*

(4.93) (3.86) (4.22) (3.48) (2.77) (2.92)
jobworkerratio 9.08* 7.38* 6.39 4.79 3.75 0.61

(5.40) (4.48) (5.39) (3.58) (2.87) (4.32)
lunemployedpc -5.57 -7.55** -7.26** -2.38 -4.09 -4.10*

(4.38) (3.31) (3.70) (3.32) (2.49) (2.26)
lmanufpc -1.06 0.06 0.82 -0.01 0.79 0.56

(6.02) (4.81) (5.45) (4.31) (3.46) (3.25)
lmanagepc 36.06*** 36.17*** 33.54*** 22.95*** 23.01*** 18.94***

(9.11) (7.38) (7.52) (6.58) (5.34) (4.64)
murder rate -153.02** -163.24*** -181.42*** -61.51*** -67.45** -114.04**

(0.65) (0.51) (0.69) (0.43) (0.34) (0.54)
property rate 0.00 0.01 0.16 0.32 0.30 0.55

(0.54) (0.43) (0.50) (0.35) (0.28) (0.34)
hvalue 0.74* 0.70** 0.73* 0.65** 0.61*** 0.37

(0.44) (0.35) (0.41) (0.29) (0.23) (0.40)
hbuilt1939pc 2.51** 2.39** 1.67 1.86** 1.77*** 0.86

(1.16) (0.94) (1.49) (0.78) (0.63) (0.73)
hbuilt1980pc 8.73** 8.39*** 8.44*** 3.53 3.25 3.86**

(3.77) (2.70) (2.58) (3.15) (2.33) (1.88)
hmultifamilypc 1.59 1.32 1.46 1.46 1.27* 0.84

(1.29) (1.08) (1.03) (0.92) (0.75) (0.72)
hownerpc 6.14*** 5.77*** 5.21*** 4.62*** 4.35*** 3.21***

(1.85) (1.52) (1.65) (1.35) (1.11) (1.03)
hvacantpc 10.00* 9.92** 10.43** 8.72* 8.88** 9.87**

(5.62) (4.19) (4.77) (4.72) (3.48) (3.88)
d publichousing 41.42** 41.51** 42.26** 16.62 16.97 32.61*

(20.33) (16.17) (18.43) (17.27) (13.99) (16.69)
distance Loop 0.86 2.26 0.54 2.34 3.13* 2.54

(3.21) (2.77) (3.02) (2.29) (1.80) (2.53)
d LakeMichigan -51.41 -52.99* -44.89 -25.86 -26.00 -10.58

(35.07) (28.96) (35.07) (24.99) (20.53) (23.63)
constant -722.07*** -688.41*** -676.21*** -452.92** -437.40*** -314.05*

(251.89) (202.57) (199.18) (200.04) (159.62) (170.30)
Wy or Wu 0.19* 0.48 0.21* 0.74***

(0.10) (0.41) (0.11) (0.18)
Significance level: * p<0.10, ** p<0.05, *** p<0.01
Number of observations: 77. Robust standard errors reported inside parentheses.
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the community area level) is too large to capture the true effects of these variables on the
changes in the upper income population.

Last, note that the results regarding the changes in the college graduate population,
shown in the last three columns of Table 2, are qualitatively similar, supporting the results
discussed above.

4 Concluding remarks

In this work, data for Chicago community areas is used to analyze the changes in the
upper income population of households. Spatial dependence was taken into account, but
there was weak evidence of autocorrelation, perhaps because spillover effects are only relevant
across smaller spatial units.

In the results, it is especially noticeable that housing characteristics were relevant. Home
value, ownership rate, very old housing stock, new housing development, vacancy rate, and
public housing projects (which were demolished or renovated during the 1990s and 2000s)
were all positively related to changes in the upper income population.

On the negative side, murder rate was strongly related to the growth of the upper income
population. Lower growth also seen in areas with higher initial income, indicating possible
congestion effects or preferences for areas that are still in earlier stages of gentrification.

For future research, it would be interesting to study gentrification factors at a smaller
spatial scale using measures that are visible at the street level like property redevelopment
or retail activities that cater to gentrifiers. For instance, Papachristos et al. (2011) uses the
increasing number of coffee houses as an indicator of gentrification.
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