
Gentrification is one of the most controversial and influential phenomena
in the United States in the 20th century. Some claim that large
development and the rise of a more affluent population is pivotal to a
successful community. Others see the influx in affluent residents, which
often brings displacement and less diversity to an area, a distinct
problem that minorities have faced throughout American history.

To gain a better understanding of the phenomenon, this project
examines the indicators in Long Beach, California. Specifically, data
from 2000 to 2016 was analyzed to assess variation in gentrification
indicators in the neighborhoods to look for hotspots where it may be
possible to identify particular drivers of gentrification.
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In the year 2000, the City of Long Beach consisted of 106 census tracts.
Of those tracts, 10 were determined to be gentrified, and 23 were
determined to be at risk of gentrifying, with the remaining tracts having
no significant change in demographics. Tracts which were labeled
Gentrified showed a combination of three or more indicators which
include an increase in the white population, a decrease in the minority
population, an increase in the median household income, an increase in
the amount of residents who have obtained higher education, or a
decrease in the amount of residents who have not graduated high
school. The 230 tracts labeled At Risk of Gentrifying saw a combination
of two of those factors, and the remaining 73 tracts either saw no
change or no significant change.

American Community Survey data is comprised of 5 year estimate
census data on years when the decennial census is not conducted. The
data includes estimates of various demographic characteristics,
educational attainment, income, etc. at the census tract level. The land
use data, points of interest data, and transportation station data sets
are all available to the public through municipal websites for no cost.
They are available in shapefile format or as tables.

If this research were to be conducted again, other indicators would be
analyzed, a more scientific formula, including margin of error, would be
created, and the data would be analyzed at the 2010 census tract
level in order to display a current and more accurate visual
representation of change. To temporarily remedy this, the interactive
maps contain several layers, which were not analyzed in this research,
but are available to allow the user to make fair inferences of the
location of these indicators along-side the gentrifying tracts layer. This
can be a useful tool when visualizing the drivers of gentrification
overlaid on the gentrification tract map. The users are able to toggle
layers on and off, or to select all layers at once.
With the deliverables available, users, and their government
representatives, can make decisions about their neighborhoods, and the
future of the demographics of the city. These decisions can include
development, rent control, tax assessments, and community services.
This project was designed to deliver a well-documented predictive
model of change or potential change that may affect residents while
taking a neutral approach to the controversy often associated with
gentrification.

Figure 5 A-E.  Map A displays the percentage of change in the white population. Map B displays the 
percentage of change in the non-white population. Map C displays the percentage of change in the 
median household income. Map D displays the percentage of change in the 25+ population with a 
Bachelor’s degree or higher. Map E displays the percentage of change in the 25+ population with no 
high school diploma. All data reflects the change from 2000 to 2016.

Figure 4. 
Map of results of analyses displaying tracts which have been gentrified, are at risk of 
gentrification or have no significant change in demographics.

Figure 2. Flowchart of processes used to complete this project.
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Figure 1. Map of Long Beach, CA -Study Area.

Discussion

To find the patterns of gentrification in Long Beach, American
Community Survey data was collected, formatted with a python script
and then analyzed. ACS data is formatted as a CSV file with two
header rows, and in order to join the CSV to a shapefile, a script was
created to delete the first column of each data set. Formulas were
created to calculate the percentage of change in demographics, which
are indicative of gentrification, over sixteen years. All of the data files
were combined into one Excel file, and analyzed to ensure each tract
was aligned to the appropriate tract ID.
At the end of each data set, columns were added to the spreadsheet in
order to calculate percentages of change from the year 2000 to the
year 2016. Each column with percentages was then sorted in
descending order, and all percentage increases were highlighted in a
red font. After all percentage columns were created and analyzed, a
filter was created to highlight all data cells with red font. Any track that
saw significant change in certain areas was flagged and then assessed
for vulnerability.
Vulnerability modeling was then conducted by scoring each census tract
in the city on a scale of one point or more depending on the number of
conditions that the tract satisfied. Such vulnerability of conditions are
below:
Increase in the white population, the decrease in population of
people of color, an increase in the median household income over
12 months, an increase of population 25 years or older without a
bachelor`s degree or higher, or a decrease in the population with
less than a high school diploma

The numbers were then compared to the current (2017) regional
estimate statistics from the US Census Bureau and the tracts were
assigned points for every vulnerability marker. Any tract with an
increase in percentage and a vulnerability marker was then ranked on
the amount of points accumulated.
If the tract accumulated three or more points, that tract was labeled as
Gentrified, if the tract only had two points, it was labeled as At Risk of
Gentrifying, and if the tract had one or less point, it was labeled Not
Gentrified.

Due to having to manually align the joined 2000 census tract files to the
joined 2010 census tract files, the word approximately is used in this
research to describe the tracts affected by the indicators. If this same
data were able to be analyzed against the 2010 tract file, there would
be 113 tracts to analyze instead of 106. Ultimately, this would reflect
similar visual results on a map, however, in an example of a tract that
has split, there is a chance that the dispersion of data could be
concentrated more in one tract than the other.
The formula created to determine tracts which were experiencing
change in the indicators was simplified due to the time constraints of this
research. Analyzing change over time requires a more scientific
approach than simply calculating the percentage of change from one
year to the next. Factors such as location in regards to other indicators,
such as rail stations, cost of rent, real estate costs, and rate of
development would allow for a more thorough analysis. If allowed more
time, and a more streamlined data comparison, the level of accuracy
could be more defined.
By studying the changes in demographics over time, and its effects on
existing neighborhoods in Long Beach, the outcome can be shared with
the local government, and used to make more informed decisions about
local development and fragile communities. It can provide pertinent
information about the effects of growth, housing costs and future
development, and be used to avoid residential displacement. By making
people more aware of the indicators of gentrification, there is potential
for backlash when it comes to urban design, development, and
investment, so this information can assist to avoid this outcome.
The entire data collection process and analysis was the bulk of this
project and took several months to complete. This research was
developed to analyze several years of localized data to insure that the
shift in demographics is not just a direct reflection of the national
economy but rather, to establish a pattern of localized trends and shifts.

Name of data Content Source

ACS population data Race, age, education, gender, 

income

US Census Bureau, American Fact 

Finder

Census Tract shapefile Los Angeles County- extracted 

City of Long Beach

US Census Bureau

Land Use data Parks, development City of Long Beach GIS Portal

Points of Interest Areas of interest (arts and open 

space)

Los Angeles County GIS Portal

Transportation stations Metro Blue Line stations in Long 

Beach

Metro Developer GIS portal

A B

C D

Table 1. List of data and data sources used in the project.

Figure 3. Python script with a loop function to read and rewrite CSV files without a 
specified row.
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