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Abstract:
With many cities in the United States building new transit lines and expanding existing transit services there is no clear understanding
of whom the new transit is being built to serve, whether the new services will be equitable to all racial and ethnic groups, and the impact
it will have on potentially transit dependent populations. Through an analysis of the residential proximity to transit, the differences in
the racial demographics served, and the frequency of transit service at each transit stop, this study focuses on understanding the unequal
distribution of travel opportunity in the Twin Cities while reframing the debate on transportation planning and the creation of new
transit lines beyond an analysis of service areas and economic benefits into understanding benefit-based claims of racial and ethnic
inequality. This study looks at the Twin Cities of Minneapolis and St. Paul, Minnesota where a significant investment in new transit
services has occurred over the last several decades, as they built a new light rail and streetcar system, which is currently in the planning
and construction phases for expansion. This study asks how equitable is the existing services towards all racial groups in the region, and
whether the currently planned transit improvements represent a move towards equity. By conducting an analysis of the unequal
distribution of travel opportunity in the Twin Cities we have been able to expand our understanding of the issues, and formulate specific
recommendations to reduce both the benefit-based inequity as well as the procedural-based inequity found in the Twin Cities.
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Introduction
With many cities in the United States building new transit lines or expanding transit services, there needs to be a clear
understanding of whom the transit services is intended to serve, and whether the new services will provide equitable access for all
racial and ethnic groups. This question of transportation equity is an important issue for planners as we strive to move past
historically unbalanced transportation planning and ensure that we are building systems which benefit all of those who live within
the service area by improving the lives of the transit dependent and transit-reliant riders. New transit services, routes, and stops
chosen today will remain in use for decades and any service bias which is implemented will continue to have a lasting effect over the
life of the services.
Through an analysis of the residential proximity to transit, the differences in the racial demographics served, and the
frequency of transit service at each stop, this study focuses on understanding the unequal distribution of travel opportunity in the
Twin Cities while reframing the debate on transportation planning and the creation of new transit lines beyond an analysis of service
areas and economic benefits into understanding benefit-based claims of racial and ethnic inequality. Through this study it is hoped
we can expand the understanding of how the new transit services being implemented and planned are impacting the historic service
area which historically have had the best transit access and highest ridership levels.
This study looks at the level of access to transit provided to ethnic and racial groups in the Twin Cities Metropolitan area in
Minnesota. It focuses on the area encompassed by the 7 core metropolitan counties; Anoka, Carver, Dakota, Hennepin, Ramsey,
Scott and Washington, with a focus on the populations in the existing and proposed urban parts of the transit served areas where
service levels are or will be high enough to support transit dependent populations. The two largest municipalities by population in the
study area are the City of Minneapolis in Hennepin County, and the City of Saint Paul, in Ramsey County.
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Over the last several decades the Twin Cities region has made a significant investment in planning and building new transit
lines and services. The region has built a new light rail, streetcar system, and bus-rapid-transit system, and is currently in the
planning and construction phases for several expansions to their new transit system. Through this study it has been determined how
racial and ethnic groups are currently served, while looking at the difference between the level and frequency of service being
provided. This study addresses and determines which racial and ethnic groups are best served by the proposed transit expansions,
and answers whether the expansion will make the transit system more or less equitable to all racial groups.
This study asks how racially equitable is the existing transit services in the region, and whether the currently planned transit
improvements represent a move towards equitable service. The study looks at existing transit stop locations and scheduled vehicle
arrivals, and matches them with population data from the United States Census to compare the racial and ethnic demographics in the
neighborhoods with frequent transit service against those neighborhoods with less frequent transit service. The study looks at
demographics within 1/3 mile of all bus stops and rail stations to determine the primary population who is served by all the transit
systems.
By conducting this analysis I hope to find that new transit service has benefitted a mix of socioeconomic groups equally while
providing transportation alternatives, spurring transit ridership, increasing access to opportunity and providing a balanced transit
option which balances transit service demand with development potential.
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Literature Review
The Right to Travel, Historical Precedent
The equitable development of public transportation systems is necessary to increase transportation mobility for all individuals
regardless of income, race, gender, or disability, and is a primary reason for the governments’ involvement in mass transit. It is vital
for strengthening the independence of individuals and families, while insuring equal opportunity for all citizens to engage and
participate in the civil society and develop economic independence. The importance of the individual’s freedom of movement has
been in American law since the Articles of Confederation were ratified in 1781, where Article 4 established freedom of movement for
all free inhabitants. Since the Articles of Confederation, the ideas and legislation supporting the freedom of movement of both
individuals, as well as groups has continued to expand and be incorporated into new laws and statutes. In the U.S. Constitution the
Fourteenth Amendment has both the Equal Protection Clause which mandates individuals in similar situations are treated equally by
the law, and the Privileges and Immunities Clause which implies the freedom of movement, and which has been recognized and
upheld by the Supreme Court("Shapiro v. Thompson," 1969). Additionally the passage of the Americans with Disabilities Act in 1990,
has led to the expansion of mobility options with the requirement for reasonable accommodations for those with physical limitations.
Environmental Justice
In 1992, President Bill Clinton issued Executive Order 12898 which required federal agencies to gauge how their decisions
and actions impacted both low income and minorities in the community. In the same year, the Intermodal Surface Transportation
Efficiency Act (ISTEA) also increased federal requirements for community participation in regional transportation planning. Several
years later, in 1998, in order to strengthen the federal government’s commitment to environmental justice, the Transportation Equity
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Act for the 21st Century (TEA21) was passed and contained language which targeted accessibility issues for low income residents and
families, while providing flexible funding for transit systems.
Nationally, public transportation users are disproportionately minorities with low to moderate incomes. In 2003 America’s
population was 69 percent white, 12 percent African American, 13 percent Latino, and 4 percent Asian American, yet minorities were
not evenly spread across the United States. Most of the nonwhite population was concentrated in the urban areas with almost half of
the 100 largest cities in the United States having majority minority status, while whites live predominantly in the suburbs (Sanchez,
Stolz, & Ma, 2003). Since 2003, the percentage of the overall population which identifies as a minority has increased, with minority
populations growing faster than white populations. Additionally, a disparity in poverty levels remains between whites and
minorities. While in 2003 the poverty rate for whites was only 5 percent, it was 22 percent for African Americans, 20 percent for
Latinos and 10 percent for Asian Americans in the United States(Sanchez et al., 2003). In urban areas the African American and
Latino populations together represent 54 percent of the users of public transportation, and 62 percent of all bus riders, and while only
7 percent of white households did not own a car, 24 percent of African American, 17 percent of Latino, and 13 percent of Asian
American households did not own cars(Sanchez et al., 2003).
Transportation Equity
Equity is one of the cornerstones of many social engineering proposals, and is one of the core principles of New Urbanism. Of
the 27 principals in the Charter of the New Urbanism, 8 relate to equity, while 19 are related to promoting the common good(Talen,
2002), yet when it comes to planning our cities it is often the transportation systems which show the most inequity.
Research has shown that transportation equity is vital to addressing issues of poverty, unemployment and access to jobs. It is
necessary to ensure access to healthcare, education, and to allow for both the use and provision of public services(Garrett & Taylor,
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1999). While the definition of transportation equity varies, an equitable system can be described as one which “ensures opportunities
for meaningful public involvement in the planning process”, has “public accountability and financial transparency”, “distributes the
benefits and burdens equally”, which “provides high-quality services”, and “equally prioritizes efforts both to revitalize poor and
minority communities and to expand transportation infrastructure”(Sanchez, 2007).
The outcomes of transportation inequity fall into three categories, procedural, geographic and social inequity(R. D. J.
G. S. Bullard, 1997). Procedural inequity occur in the process behind planning for transportation, geographic inequity occur with the
unequal distribution of transportation systems and their positive and negative externalities geographically, and social inequity looks
at how the transportation benefits and burdens are distributed between various segments of the general population(R. Bullard,
2003). Oftentimes social inequity researchers will focus on wealth, race, and gender issues and previous findings conclude that
wealthier individuals receiving disproportionate benefits, and lower income individuals receiving greater burdens from the
transportation systems(R. Bullard, 2003).
In a survey conducted on empirical literature of transportation injustice where the researchers performed a methodical review
and categorized existing research, several ideas of injustice were prevalent; the first was issues of “spatial mismatch and reverse
commuting”, the second was “unequal distribution of travel opportunity”, the third was “segregated, automobile centered cities”, and
the fourth prevalent area of research was “differential enforcement of environmental regulations”(Schweitzer & Valenzuela, 2004). In
the survey, existing literature was divided into 3 categories, process-based claims of injustice, benefit –based claims of injustice, and
cost-based claims of injustice, and then each category was broken down into sub categories. Among the seven subcategories of
classifications of claims of environmental injustice in transportation there were two areas of research that will be the focus of this
report; in process-based claims of inequity “low-income and minority communities have less access to, less influence in, and are
shown less deference in collective decision-making than other communities. “ while in benefit-based claims of inequity “Poor and
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minority urban residents, especially those living in inner cities, have less access to social and economic opportunities than
others”(Schweitzer & Valenzuela, 2004). The areas of research this report will not be addressing include benefit-based claims that
minorities receive less mitigation and protection, and that minorities should benefit equally in employment and work, and the costbased claims that poor and minority neighborhoods are disproportionately targeted to host negative externalities, that policies and
regulations cost the poor more, and that poor and minorities are disproportionately exposed to higher levels of negative
environmental externalities such as pollution and traffic.
Yet looking at the results of inequitable transportation systems only serve to highlight the problem. To understand why many
of the transportation systems are inequitable we need to understand how they are being planned. In 1999 researchers concluded
transportation policy was focusing too heavily on trying to recapture lost ridership from modal competition with only marginal
benefits, instead of devoting resources to improving and expanding well ridden and utilized transit services in low income and central
city areas where the share of transit ridership is often the highest. The researchers concluded that there was a “growing dissonance
between the quality of service provided to inner-city residents who depend on local buses and the level of public resources being
spent to attract new transit riders”(Garrett & Taylor, 1999).
In research using Atlanta, Georgia as a case study, in a study that looked at the benefit differential of urban transportation
systems by focusing on income classes, race, and urban location, it was found that transportation benefits of personal transportation
systems would not disproportionally benefit higher income, white, homeowners when the cost of the transportation alternatives are
ignored because the existing road networks was evenly distributed to provide mobility benefits to populations in each demographic
groups(Sanchez, 1998). Yet now that we are expanding our transit systems, and building new routes, are our new transit lines going
to provide the same equal benefits when transit services are not spread equally through the region? Low-income households
proportionally pay more of their incomes toward transportation related expenses than higher-income households. In 1998 the
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households in the lowest income quintile, $11,943 or less, spent 36 percent of their income on transportation related expenses, while
those in the highest quintile, $60,535 or higher, spent only 14 percent of their income(Sanchez et al., 2003). Yet even as low income
households are spending proportionally more of their incomes on transit services, and are more likely to ride, they are also most
likely to receive the worst service.
Modal Benefits
An additional important aspect of the transportation equity debate hinges on the mode of transportation used. With
numerous researchers looking at the impact various transportation modes have on a user’s mobility, access, health, convenience, and
ability to transport individuals and goods, the results have been mixed with each transportation mode having its own strengths.
Often the debate comes down to issues of mobility and costs. In research comparing public transportation options in a midsized
American city it was concluded that the best alternative to maximizing solely the convenience and mobility of working poor women
was to provide them with personal automobiles because it allowed for the greatest geographic dispersion compared to a limited
transit system(Rogalsky, 2010). Alternatively while looking at the financial cost of personal transportation, and comparing it to the
opportunity cost of increased mobility oftentimes the automobile is too expensive for a family and many low income families and
individuals who have a car are spending upwards of 23% of their income on transportation related costs(Waller, 2005). With the
high individual cost necessary to increase individual mobility to access better jobs, schools, and public services, oftentimes expanding
and improving public transportation is seen as an affordable alternative. Yet questions arise about the benefits between the modes of
public transportation, service areas, routing patterns, features, and costs of implementation and operation.
At the national level, issues of transportation equity are often debated as a struggle between highway funding and other modes
of urban transportation, with highways frequently receiving most funding. Approximately 80% of all surface transportation funding
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at the national level is spent on highways, with only 20% of the federal funding is dedicated for public transportation (Sanchez et al.,
2003). Additionally national spending tends to focuses on regional and national needs at the expense of local spending. When
looking at the lane miles of transportation systems, local roads make up the majority of our transportation network and are the
primary backbone for much of our nations transit and bus systems, yet local roads only receive small fraction of federal spending, as
freeways receive the majority of federal spending(Wachs, 2003).
Importance of Public Transportation
Given the effect of limited transportation mobility on low-income individuals and families, issues of transportation equity and
access are vital. According to researchers in the past “The lack of mobility helped create ghettos, de facto segregated schools and
housing, and social and community isolation” (Sanchez, 2007). Many studies and reports on transportation equity have focused on
low income individuals, and families on welfare or other governmental aid programs which highlight the importance of
transportation in helping low income individual overcome barriers as they seek to grow their wealth, and move off of welfare(GAO,
1998). Quality public transportation is often seen as a method of dealing with the “spatial mismatch” caused by the movement of
people and firms from central-city areas to the suburbs, and the impact the transfer of people and jobs to the suburbs has had on
those who are left behind in the central-city(Holzer, 1991).
In another study of the spatial mismatch between inner city residents and job opportunities which looked at the housing
mobility of low income individuals with Section 8 housing and their movement to job opportunities, it was found that households
“did not move to areas with greater opportunities for employment. Program participants typically remained in racially concentrated
areas of the central city, away from neighborhoods with job growth or large number of jobs”(McClure, 2004). The researchers
concluded that the opportunity cost for many of leaving the inner city neighborhoods was too high, “the increase in employment and
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reduction in welfare enrollment did not generate enough of a rise in income to pull the typical household out of poverty”(McClure,
2004) and that much of the gain in income was lost when factoring in the higher housing costs and transportation costs. Indeed in a
study of spatial barriers which face welfare recipients in Milwaukee, Wisconsin the results suggest that transportation plays a critical
role in reducing unemployment through policies which “aim to facilitate residential mobility for low-income families and improve
their neighborhoods, rather than simply move them closer to job opportunities”(Shen & Sanchez, 2005).
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Case Study: Minneapolis and Saint Paul, MN
History
The Twin Cities have a long history of residents relying upon transit service. In 1875 two horse drawn streetcar lines began
service in Minneapolis providing service to the existing populations and neighborhoods. Almost 15 years later in 1889 the now
rapidly expanding streetcar lines in the Twin Cities were converted to electric trolleys, and the streetcar network began to rapidly
expand as its private owners and operators began to use it not only to generate fare revenue, but also as a mechanism to increase real
estate development on the urban fringes further from the core of the cities(Xie & Levinson, 2010). The electrification of the transit
lines and subsequent construction of the trolley lines to previously undeveloped areas began a new trend where instead of transit
service following the demands of the population and riders for services, the transit system became a different kind of economic
development tool for private interests while the provision of service was cross subsidized with real estate development to create new
transit demand areas. Several decades later the rapid growth of the automobile and the conversion of streetcars to busses lead to the
decline of transit and trolley lines across the United States, and in the Twin Cities where all of the trolley lines were discontinued,
taken out of service, and replaced with bus service.
In recent years Minneapolis and Saint Paul, Minnesota have been expanding their public transportation options through the
creation of new public transit routes with updated modes of public transportation. Currently Metro Transit, the leading local transit
agency serving the Minneapolis and St. Paul region, provides transit services with buses, light rail and commuter trains and accounts
for 90% of the local bus trips in the Twin Cities("About Metro Transit," 2012). Metro Transit presently operates 123 bus routes with
66 routes providing local service, 51 providing express services, and 6 providing contract service routes. They have one bus rapid
transit route currently being planned; one light rail line which has been in operation since 2004, a second light rail line will be
opening in 2014, and extensions for both light rail lines are currently in the planning phase. Finally, there is also one commuter rail
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line which began operation in 2009 and provides commuter rail service to the region northwest of Minneapolis("About Metro
Transit," 2012).
Yet with all the recent expansion of transit in the Twin Cities the growth is not benefitting all geographic areas equally, and
there are some geographical areas such as the northwest metro area where there might be transit demand but transit alternatives are
lacking(Drew). A 2012 report by the Minnesota Department of Transportation that focused on the demand side of the feasibility of
expanding transit options in a 12 county region northwest of the Twin Cities, found that there is currently very limited transit options
for commuters with several informal park and ride options, but no commuter bus lines between the city of Saint Cloud and the Twin
Cities. Additional reports by the Minnesota DOT which analyzed the commuter options of transit lines in Minnesota have tended to
only look at the communities directly served by the same operator with a single mode of transit, while not analyzing at each mode as
it compares to both the metro, the region, and the operators entire service area.

Existing Transit Services
There are several local agencies which provide fixed route commuter transit services in the Twin Cities region with Metro
Transit being the primary and largest transit agency operating 123 bus routes, as well as the Blue Lines LRT, and the Green Line LRT
which is scheduled to open in June 2014. The Minnesota Valley Transit Authority (MVTA), a second public transit agency, is the
second largest fixed route transit provider in the region and provides fixed route services to many communities in the southern and
southeastern area of the metro. The MVTA operates the Red Line LRT which is part of the branded METRO system. SouthWest
Transit is the third largest transit agency and provides commuter park-and-ride services into Minneapolis and Saint Paul from
several southwestern metropolitan communities. Other fixed route services providers include the University of Minnesota campus
shuttle system which provides high frequency shuttles around and between their campuses at peak intervals of 5 minutes, and several
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individual local communities which have opted to provide their own transit alternatives; the Maple Grove Transit System, the
Plymouth Metrolink System, Prior Lake’s Laker Lines Express, and the Shakopee Transit Circulator(MNDoT, 2012).
METRO Transit
METRO Transit is the local branding for an existing as well as a proposed network of transitways which provide all day service
and enhanced amenities for travelers, and represent the highest quality of transit services available in the region. As part of the
branding, the lines are name by color and not their route number or corridor served. The existing lines which operate as part of the
Metro system are the METRO Blue Line which is operated by Metro Transit and the METRO Red Line which is operated by the
MVTA.
The METRO Blue Line, also called the Hiawatha Line, is a light rail line which started revenue service in 2004. In 2009 it had
a small extension open which extended the northern terminus to Target Field to provide connections to the new Northstar Commuter
Rail service. The route id for the Blue Line is route 901, with route id 906 being used just for the airport shuttle. The Blue Line is
operated by Metro Transit. According to an analysis of the General Transit Feed Specifications data for the Blue Line on weekdays on
routes 901 and 906 the average stop on the line has 113.6 arrivals per day with the majority of stops having 108 vehicle arrivals per
direction per day.
The METRO Red Line is a bus rapid transit line which is run by the MVTA. Phase I of the Red Line began service in June of
2013 with the first 5 stations out of 12 planned stations in operation, and a pair of dedicated bus lanes along State Highway 77.
According to the schedule for the red line, there is currently an average of 65 vehicle arrivals per station per weekday for each
direction at each of the 5 existing stop locations(MetroTransit, 2014). The Red Line currently starts at the southern terminus of the
Blue Line, the Mall of America, and runs south to the Apple Valley Transit Bus Station using bus-only shoulders on the highway to
bypass congested traffic.
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The lesser of the frequencies of vehicle arrivals per weekday between the Red and Blue Lines (65) will be used later as one of
the baselines for looking at the demographics for all high quality stops.

Proposed Transit Services
In the Twin Cities metropolitan area there are several proposed and
under construction transit improvement projects which involves either the
creation of new transit line or service, or an expansion of an existing line or
service. While some of the projects are in the earliest phases of planning and
conception where route corridors are still being evaluated, others are currently
in the engineering phase, or are under construction. In order for a transit
project to be built in the Twin Cities the Metropolitan Council, the regional
planning organization, needs to adopt it to the regional plan, and then all the
municipalities which are served by the transit line or route need to vote to
approve the project. Once all the municipalities have approved the project the
Metropolitan Council then moves forward with detailed engineering, and
arranging the financing necessary for the project. A project cannot more
forward if it is not approved by all of the municipalities it serves.
Source: HCRRA, Draft EIS Bottineau Transitway

Blue Line Extension
The proposed Blue Line Extension also called the Bottineau Transitway was recommended by the Hennepin County Regional
Rail Authority to serve the northwestern part of the Twin Cities Metro. The current recommendation includes a Locally Preferred
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Alternative which runs the blue line westward from the current terminus of the Blue Line, and then northward once the line has left
Minneapolis. The Locally Preferred Alternative for the alignment of the extension is the B-C-D1 corridor (HCRRA, 2014) which
routes the line west around northern Minneapolis, and Brooklyn Center. The plan for the extension was added to the Metropolitan
Councils 2030 Transportation Policy Plan on May 8th, 2013(HCRRA, 2014).
Green Line/Green Line Extension
The Green Line is a light rail line currently under construction which should open in June of 2014; a second phase is planned.
The first phase of the Green Line will run in the Central Corridor connecting downtown Minneapolis and downtown St. Paul. The
initial line will be 11 miles long and connect Union Depot Station in St. Paul to the existing Blue Line stop at the Metrodome Station
with a multimodal station which also serves the Northstar commuter rail line. The first phase of the green line includes the
construction of 18 new transit stations, as well as 5 existing stations it will share with the Blue Line in downtown Minneapolis. The
total project budget for Phase 1 of the Green Line is $957 million. While as of February 15 official schedules have not been released
for the Green Line, the planned hours of operation, and frequency of services as stated on their website, and in the EIS show a
frequency of service and hours of operation identical to the service found on Blue Line, and thus for calculations on service frequency
for the Green Line, it is estimated that the number of arrivals at each station will be around 108 per day, which reflects an identical
transit frequency with Blue Line when factoring that 2 stations on the Blue Line have the airport shuttle which provides increased
frequency of services between the pair.
The second phase of the Green Line will extend the western terminus of the line to the southwest and include the addition of
17 new stops on a 15.8 mile route at an estimated cost of $1.25 billion. The planning for the Green Line Extension is currently in
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project development phase which includes selection of a preferred alignment alternative and include finalized plans for station
placement and design, cost estimates, and eventual commitment of funding sources.

Orange Line
The METRO Orange Line is a planned 16 mile BRT line for express buses planned along
the I-35W freeway corridor with 10 transit stations. Similar to the Red Line, the BRT Line
would serve a series of Park and Ride facilities, and similar to the Red Line it’s alignment with
the route running along the highway means it won’t be providing service inside any
neighborhoods.
Red Line - Phase 2
The second phase of the METRO Red Line BRT will extend the existing dedicated bus
lanes south an additional 5 miles, while building more infill stops, and construction of new Park
and Ride facilities.
Other BRT Plans
Additionally beyond the planned and color coded corridors, there are other routes
which are being planned and considered, yet they are not necessarily part of the METRO
system. The A Line would serve the Snelling Ave and Ford Parkway is currently in the planning

Source: MetroTransit.org

phase as the first urban arterial BRT Line which would have transfer connections to both the Blue and the Green Line. The B Line is a
second urban arterial BRT line in the planning phase which is planned to run between downtown St. Paul and the Mall of America.
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Beyond the two named urban arterial corridors, there were 11 other arterial roads studied in 2011-2012 for enhanced bus
service(MetroTransit, 2012), as well as 8 additional highway corridors for upgrading commuter service.
While there are numerous proposed projects, this study will be focusing on just 4 planned expansions. These planned
extensions are the most developed, and are furthest in the planning process with set stop locations and corridors. The lines which
will be focused on are the Green Line and Green Line Extension, the Orange Line BRT, and Red Line – Phase 2.
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Regional Demographics
According to the 2010 census the metro region encompassing the study area had a population of 2.8 million residents with 76
percent of them identifying themselves as racially white. This is a smaller percentage of white population than was found in the 2000
census when 83 percent of the population identified themselves as white, as well as the 1990 census when 90 percent of the
population identified themselves as white. In Hennepin and Ramsey County, the two most urban counties containing Minneapolis
and Saint Paul, the non-white population is now almost 30% with Blacks, Asian/Asian-Americans, and Hispanic populations all
contributing significantly to the growth of the minority groups(Kollodge, 2011). These demographic differences for core counties
reflect the unique demographics of the urban area of region which in the last decade has seen a new wave of Hispanics moving in,
while the large Hmong immigrant population from Southeast Asia, and the Somali immigrant population from Africa has continued

Racial Distribution of Population by County
Washington
Scott
Ramsey
Hennepin
Dakota
Carver
Anoka
60.0%

70.0%

80.0%
Percent of Total Population

90.0%

White, Non-Hispanic

Black, Non-Hispanic

American Indian, Non-Hispanic

Asian/Asian-American, Non-Hispanic

Other, Non-Hispanic

Multiracial, Non-Hispanic

Hispanic, any race
Figure 1 - Source: US Census SF1, 2010
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to grow the minority populations in the region from both their high birthrates as well as a new inward immigration and emigration
from domestic and abroad.
From 2000 to 2013 the Hispanic population in the Twin Cities has nearly doubled with a 98 percent increase in the number of
Hispanics living in the area(Nielsen.com, 2013) making the Twin Cities metro rank 12th in the fastest growth rate for Hispanic
populations. The majority of the Hispanic population in the metro lives in Hennepin, Ramsey, and Dakota Counties with large
clusters living in south central Minneapolis, as well as southern Saint Paul. The majority of the Hispanics in the region are U.S.
citizens, who speak English, and were born in the U.S.

Table 1

Another unique demographic in the Twin Cities is the large Asian and Asian American demographic, specifically the Hmong
diaspora population which makes up a majority of the Asian population in the Twin Cities. According to data from the 5-year
American Community Survey estimates for 2012, the Asian population which identified as “Other Asian” (as opposed to Asian Indian,
Chinese, Filipino, Japanese, Korean, or Vietnamese) which represents the Hmong population made up over 82% of the 43,186 Asians
Page 19

EQUITY OF TRANSIT IN THE TWIN CITIES
in St. Paul, and over 46% of the 21,153 Asians in Minneapolis (U.S. Census Bureau, 2008-2012 American Community Survey).
Minnesota is home to second largest population of ethnic Hmong residents in the United States. The 2010 census showed 66,181
Hmong living in the state, a 46% increase from 2000. The Twin Cities has the largest urban Hmong population in the United States
with over 45,000 Hmong in the cities("Federal Reserve Bank of Minneapolis Releases Findings of Twin Cities Hmong Community
Survey," 2003) with the majority of them living in Saint Paul, a city which is home to more Hmong than any other city in the country,
and where the Asian demographic makes up 15% of the total population(Melo, 2013). Following the first wave of Hmong refugees in
1975, the Hmong settled across the United States, and in the Twin Cities. As subsequent waves of Hmong refugees came to the US,
many followed the paths of their immediate relatives or clans, who were often their sponsor, and the Hmong population in the Twin
Cities rapidly increased. Due to cultural traditions Hmong families have higher fertility rates and larger households with an average
household size of 5.4 and a median age of 19.7 (Xiong, 2013). The high fertility rate as well as an inward migration has continued to
contribute to the rapid growth of the Hmong population in the Twin Cities which has increased by 46% since 2000(Melo, 2013). Due
to their low rate of fluency in English, their strong cultural identity and clan family structure many Hmong families settled clustered
together and many are living in low income transit rich neighborhoods. With their low incomes as well as large family sizes, the 2011
per capita income for Hmong across the United States was $10,949. Many Hmong households live below the poverty line, and overall
they have a high rate of dependence on welfare programs, although their dependence has been steadily declining over the last two
decades as they have adjusted to life in the United States, and their family sizes have gradually begun to decrease.
The Black/African American minority population is one of the oldest and most established minority groups in the Twin Cities
region yet in recent decades a new wave of immigrants and refugees have significantly altered the African demographic in the Twin
Cities. Black communities first began to form in St. Paul and Minneapolis during the territorial and early statehood period of
Minnesotan history with documentation of black communities existing in the state for over 150 years. After the American Civil War,
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and the Emancipation Proclamation, many cities in northern states, including Minneapolis and Saint Paul, saw a surge in migration
of Black and African American residents, as many left the south for perceived better opportunities in the north, with hope of less
discrimination(Taylor, 2002). The 1849 census identified 40 free persons of African descent in the state, of which 30 lived in St.
Paul. As the black population began to grow in the state, St. Paul became the black cultural center of the state until the early 1900’s
when Minneapolis’s black population began to catch up. Throughout the 20th century the states black population has remained urban
with 90% living in cities across the state(Taylor, 2002).
In the 1990’s the black population began to change with a wave of new residents. As a result of a civil war in their home
country, a wave of Somali immigrants began to migrate to the U.S. and Minnesota quickly became a favorite among the Somali
immigrants. Similar to the Hmong immigrants, the Somali immigrants have a lower median age, and less educational attainment
than the regional average. Socially the Somali are also organized around clans, but they also posed a unique set of challenges as most
Somali’s are also devout practicing Muslims. The 2012 American Community Survey 5-year estimates show an population of 32,500
people with Somali ancestry in Minnesota giving Minnesota the largest Somali population in the U.S.(Williams, 2011). In the Twin
Cities region clusters of Somali’s have settled in urban areas with the largest group concentrated in the Cedar-Riverside neighborhood
of Minneapolis. Somalia immigrants represent the fourth largest foreign born population in Minneapolis after Mexican,
Laos(including Hmong), and Indian populations, and are one of several new sets of African immigrants who have begun to settle in
the Twin Cities, changing the face of the African/African American population(Diana B Putman, 1993).
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Transit Dependent Populations
For this research a transit dependent person is defined as someone who may not have access to a personal automobile, and
who relies on public transportation, walking, or biking as their primary means for access and mobility in the greater region beyond
their neighborhood. Being transit dependent may be a lifestyle choice, or it may be forced upon someone through economic, social, or
environmental pressures; regardless of whether someone choses to be transit dependent or it is forced upon them, they still have the
right to travel, even if they are dependent on others for their means of travel. While nationally less than 7 percent of white
households did not own a car in 1993, 24 percent of African-Americans were in car-free households, 17 percent of Hispanic or Latino
did not own cars, and 13 percent of Asian-Americans were in car-free households(Sanchez et al., 2003). As part of this study an
analysis is being conducted of transit stops which provide a minimum level of service sufficient to support a minimum quality of
transit suitable for transit dependent populations. As such, stations and stops are evaluated on both proximity to residential
populations, as well as their level of service.
When evaluating which transit stops provided a minimum level of service necessary to support a transit dependent population
three measures were used to evaluate the level of service. First, transit stops were evaluated on the total number of vehicle arrivals
per weekday, secondly, stops were evaluated on the hours of service, and finally stops were evaluated on whether they were
pedestrian orientated facilities or park-and-rides. When evaluating the number of vehicles arrivals occurring at each stop
consideration was given to each route which used the stop regardless of the frequency of service on each individual route. As all of the
bus stops only provide mono-directional service, all of the existing fixed guideway services were modeled as providing single direction
service even if they shared a central platform. When evaluating the number of vehicle arrivals at each transit stop location the
minimum vehicle arrivals needed to provide a minimum level of service to support a transit dependent population is 10. When
looking at the hours of service, the evaluation focused on the number of hours per day that the stop was used by vehicles in revenue
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service. Since the evaluating was only for departing trips at each stop, and not their return trip which would occur typically at the stop
across the street, the standard for the minimum range of hours of service was 6. Finally to evaluate whether the stop was orientated

Transit Stop Evaluations for Transit Dependent
Populations
Criteria
Transit Stops

Percent

Existing Active Transit Stops

13,751

100.0%

Stops with 10+ arrivals daily

9,073

66.0%

Service more than 6 hours daily

9,644

70.1%

Not a park-and-rides

13,540

98.5%

Stops which meet all Criteria

8,617

62.7%

Table 2

Figure 2 - Stop Evaluations

around pedestrians or vehicles, stops were evaluated on whether they had a park-and-ride. As you can see in Table 2 and Figure 2,
out of the 13,751 active transit stops initially evaluated only 8,617 stops meet all three established minimum criteria. The 8,617
transit stops will be referred to as qualified transit stops.
Once the stops were narrowed down to qualified stops the next step was to look at the data spatially, to remove stops which do
not serve local residents, and stops which are not within the 7 county area. As you can see in Map 1, the location of the stops which
met the criteria for service all tend to be closer to the geographic core of the region except for one outlying stop in Saint Cloud which
is outside of the geographic extent of the study, and which was eliminated by performing a geographic exclusion. This eliminated 1
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stop in Saint Cloud which had met the previous criteria for service, hours, and pedestrian orientation from the study and reduced the
sample size for qualified transit stop down to n = 8,616.
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Anoka

Washington
Ramsey
Hennepin

Carver

Scott

Map 1
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Catchment Areas
In order to determine the population which lived within the service area of the transit service providers in the Twin Cities
region a reasonable catchment area for each stop needed to be determined. While there is a debate regarding the proper distance
from a station which should be used to measure the catchment area for transit services when creating a model for predicting
ridership 1, this study is not attempting to predict ridership, and instead is focused on transit access as an enhancement to the quality
of life for potentially transit dependent populations. Thus we needed to consider not only a person’s willingness to walk to a station
but also what is a reasonable expectation of the distance someone should have to walk, especially if they are transit dependent.
Jarrett Walker, the author of Human Transit wrote that “A huge range of consequential decisions – including stop spacing, network
structure, travel time, reliability standards, frequency and even mode choice – depend on assumptions about how far customers will
be willing to walk”(Walker, 2011), yet he was focusing on the general population who had a choice on whether to use transit when
talking about willingness to walk to transit services where transit may be just one option out of multiple alternatives, and not a
potentially transit dependent population.
When looking at the potentially transit dependent population, the willingness to walk to a transit service may not be the most
accurate method to measure the reach of the transit service, as it is more about the ability to walk to the station or stop, the benefit of
the transit service provided, and the need of the rider to travel which drives demand for service. When performing the analysis on the
residential proximity to stops we have chosen to look at the population which lives within 1/3 mile (1,760 feet) radius of the transit
stop or station. This 1/3 mile radius was chosen after considering several factors which include both the distance a typical pedestrian
is willing to walk to service as well as what is a reasonable expectation for the distance someone should have to walk for service. In the

1

http://www.its.berkeley.edu/publications/UCB/2011/VWP/UCB-ITS-VWP-2011-5.pdf
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core residential neighborhoods of Minneapolis and Saint Paul where residents have a higher tendency to walk to the bus stops most
of the stops along the bus lines are spaced closer than 1/3 mile; this reflects the distances which the local transit agencies are willing
to make pedestrians walk between stops. Additionally because this study focuses on meeting the minimum standards for a level of
service sufficient to support transit dependent populations, some of the routes in the study will have a low level of service which will
negatively impact a riders willingness to walk to a stop and their demand for service will be lower as their willingness to walk shifts
from walking to the stop too walking to their destination. The 1/3 mile distance reflects the distance an average person can walk in
about 7 minutes without impediments or stopping, and in the heart of the transit served areas the 1/3 mile radius around each transit
stop was great enough that the entire dense urban metro core was within a catchment area for a transit stop.
Using the two sets of data for transit service, qualified stops and all stops, two separate catchment areas were developed to
allow for the comparison of demographics between those who live in the 7 county region near stops which meet the standard and
those who live near any transit stop (Map 2). Additionally, a third catchment area was developed using stop location data provided by
the Metropolitan Council for proposed transit station stop data to allow for the comparison of proposed demographics served to the
existing demographics served(Map 3), and a fourth catchment area was used which reflects the demographics which are served by the
branded “Hi-Frequency” transit network(Map 4). All catchment areas for existing transit services are inclusive such that the transit
served catchment area also contains the demographics of all the smaller catchment areas within it.
After determining catchment areas, it was time to match transit services with the demographic data. Using 2010 U.S. Census
data from Metropolitan Council the populated census blocks inside the 7 county region were mapped out geographically. Then a
selection was performed to find all populated census blocks that had any portion of their geographic extent falling within 1/3 radius
of any of the 8,616 qualified transit stops. As illustrated in Maps 2, and shown in Table 3 out of the 54,336 census blocks in the 7
county region 38,091 are populated with 24,130 within 1/3 mile of any transit stop and 17,449 of them with some portion of their area
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within a 1/3 mile radius of a qualified transit stop. Additionally another geographic selection was made to find all populated census
blocks within 1/3 mile of proposed stop locations, which has 950 census blocks within 1/3 of the proposed stop locations; the results
are show in map 3.

Breakdown of Census Blocks near Transit Stops

Minimum
All Tracts
Any Stop
Qualified Stops
Number Percent Number Percent Number Percent
Populated
38,091
Any Point within 1/3 mile

70%

No Point within 1/3 mile
Unpopulated

Table 3

16,245
Total

Proposed Stops
Number Percent

24,130

44%

17,449

32%

950

2%

13,961

26%

20,642

38%

37,141

68%

30%

54,336
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Map 2
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Map 3
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Map 4
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Proportional Assignment of Demographics
In order to accurately understand the demographics in each catchment area of transit a proportional assignment of each
census block in each catchment area is used to estimate the percentage of the population which falls within the 1/3 mile radius. Using
a proportional assignment the area of each census block is calculated. Next the amount of area of each census block which falls within
the 1/3 mile catchment area is calculated. Finally, using the ratio of the area inside the catchment to the total area of the block, the
demographic data for each census block is proportionally assigned to each catchment area.

Regional Demographics by Transit Catchment Area and Percentage of Catchment Populations
Total
Population

Number

Regional
Population
Existing Transit
Catchment
Qualified Stop
Catchment
Hi-Frequency
Catchment

Combined Transit
Areas*

%

White

Number

American
Indian

Black

Asian/AsianAmerican

Other

Multi-Racial

Hispanic

%

Number

%

Number

%

Number

%

Number

%

Number

%

Number

%

2,849,567

100%

2,173,218

76.3%

234,334

8.2%

17,452

0.6%

182,496

6.4%

5,700

0.2%

68,809

2.4%

167,558

5.9%

1,783,830

100%

1,242,099

69.6%

205,453

11.5%

13,670

0.8%

132,808

7.4%

4,170

0.2%

50,286

2.8%

135,343

7.6%

1,271,007

100%

825,911

65.0%

175,735

13.8%

11,834

0.9%

102,137

8.0%

3,123

0.2%

39,046

3.1%

113,221

8.9%

307,723

100%

168,526

54.8%

63,475

20.6%

4,339

1.4%

24,465

8.0%

917

0.3%

10,429

3.4%

35,573

11.6%

1,594,247

56%

1,092,203

50.3%

193,312

82.5%

12,755

73.1%

120,321

65.9%

3,817

67.0%

45,842

66.6%

125,997

75.2%

*Combination of Qualified Transit Service Areas, and Proposed Transit Stops Catchment Area
Table 4
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Who is currently being served?
As you can see in Table 4, the composition of each catchment area changes as the levels of transit frequency improves. While
the white population makes up almost 70% of the population in the transit served area, they only make up 55% of the population in
the Hi-Frequency transit service area. At the same time that the white population is proportionally smaller in the overall transit
service areas, the minority populations are proportionally larger than the region as a while. The percentage of black population is
almost double when comparing the general transit service area to the Hi-Frequency service area, and the percentage of Asian, mixed
race, and Hispanic populations increase as well.
Table 5 shows the percentage change of each racial group compared to the overall percentage change of each demographic
group as well as a normalized incremental change of percentage for each ethnic and racial group in each catchment area subset. By
looking at the normalized incremental change of percentage for each racial group we are able to find some stark differences
occurring. Through an analysis of the normalized incremental change between catchment areas for each demographic group we are
measuring how the change in demographics for each group compares to the average change which occurred between catchment
areas. When a group had a normalized incremental change above 1, it means that they are underrepresented in the catchment area,
and when they had an incremental rate of change below 1 it means they are over represented in the catchment area. An incremental
rate of change of 1 means their rate of change was identical to the average rate of population change between catchment areas. The
difference of normalized incremental change indicates whether the incremental rate of change is increase or decreasing as service
frequency increases, and whether the magnitude of the normalized incremental rate of change is increasing or decreasing. A positive
difference of normalized incremental change of percentages means that the normalized incremental change is decreasing between
each incremental service area, while a negative difference of normalized percentage change indicates that the normalized incremental
percentage of change is increasing between increments. The change in differences of normalized percentage change indicates whether
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the differences between incremental rates of change is increasing or decreasing, and the magnitude of the change. The population
change for each demographic group is graphed in Figure 3 to illustrate the trends in racial changes occurring between each subset of
catchment areas.
Populations identified as

Percentage of Population decay(loss)
between each subset catchment area

white showed a dualism in transit
demands. The white demographic
group showed a propensity for
either living in areas either with no
transit access, or areas with the

60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%

From Regional Population to
Existing Transit Service Area
From Existing Transit Service
Area to Qualified Transit Stop
Service Area

highest level of transit service.

From Qualified Transit Stop
Service Area to Hi-Frequency
Transit Service Area

While the majority of the white
population lives in areas without
transit access, only 57% of the

Figure 3

white population living within 1/3 mile of any transit service, while almost 63% of the region’s population live within 1/3 mile of any
transit service which means that the white population had a higher rate of decay of population than the average. Out of the few
whites who have chosen to live in areas with transit, they have a propensity for the neighborhoods with the highest frequency of
service, as their rate of decay between the Qualified Stops catchment area and the Hi-Frequency Catchment area was their lowest.
Populations identify as white had a normalized incremental change from the region to the transit service area, of 1.15, which indicates
that the group had a higher than average drop in population between those inside and outside of the transit catchment area. In fact
the white population was the only population which had a propensity for live outside of the area served by public transit. The high
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normalized percentage of change continued when looking at the change between all transit stops, and those determined to be the
minimum to support a transit dependent population where the normalized change was 1.06. It was only when looking at the
normalized change from the catchment area for qualified transit stops to the Hi-Frequency Stops catchment area that the normalized
change dropped to .89 indicating that the white population is overrepresented in the highest quality service area compared to their
representation in the qualified stop service area. This make the white population unique as the only demographic group over
represented in the highest frequency service area as all other demographic groups were under represented. Additionally by looking at
the differences of the normalized change for the white population it was found that the difference of normalized change for transit
increases towards the higher quality service areas showing that when transit stops have higher frequency, their percentage of white
population increases faster.
On the other hand black individuals showed the highest rate of population living within range of any transit access. The black
demographic had a normalized incremental change from the region to the transit served area of .33, the lowest normalized
increment, or level of population decay between catchment areas. When looking at the normalized incremental change for blacks
from transit served areas to the catchment area for qualified stops, their normalized rate of decay increased to .70, meaning that
while they were still over represented in the catchment area for qualified stops, their rate of population decay had increased and they
were less overrepresented, and it was found that when looking at the difference of normalized change of the black population from
the qualified stop catchment area to the Hi-Frequency catchment area, their normalized incremental change increased to 1.42
meaning that the black population became vastly underrepresented in the highest frequency and highest quality transit service areas
as the drop in the percentage of blacks increased. When looking at the difference of the normalized percentage of change for the
black population it was found that not only was the black population rapidly dropping off as the transit service frequency increased,
but also, that the drop off or population decay rate increases as the frequency of service increases as shown by the difference of
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normalized percent change which increased from .38 to .71. The black population had the highest difference of the incremental rate
of change which indicates both the faster drop in populations represented, but also shows how they went from the most over
represented in the general transit service area, to the most underrepresented in the highest quality of transit service areas. This
means that the black population, while most likely to live in a transit served area, was also the most likely to live in the areas with
some of the lowest frequency of transit service.
The rapidly growing Hispanic population in the Twin Cities was the second most likely to live inside of the overall transit
catchment area, and also the second most underrepresented group in the Hi-Frequency catchment area. The incremental change for
the Hispanic population was similar to those who identified as black, yet slightly more moderated and closer to the medium decay
rate of 1 with their incremental change being .51 between the region and the transit service area, and .73 from the transit catchment
area to the qualified stops catchment area, and then 1.37 from the qualified catchment area to the Hi-Frequency catchment area. At
the same time the difference of normalized change for the Hispanic population was moderate.
The American Indian population represents a unique demographic group when looking at their spatial distribution between
catchment areas. They are almost perfectly proportionally over- represented in the transit catchment area, as well as the Qualified
Stops catchment area, with their incremental rate of change staying at .58 for both, but then they are underrepresented in the HiFrequency transit catchment area. The difference of normalized change of demographic distribution between catchment areas starts
as one of the smallest, at almost 0, and then increases to .69, which makes them go from being the most over represented group in
the Qualified Stop catchment area to having the third highest level of under representation in the Hi-Frequency transit catchment
area.
The Asian population overall was represented at rates very similar to the Multi-Racial demographic group, as well as the other
demographic group with almost identical trend lines, and patterns of change. While the Asian population was over represented in the
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general transit catchment area, they are one of the closest over represented groups to being proportionally represented. Yet, while
the started out over represented, their representation steadily decreases, and they are proportionally underrepresented in the HiFrequency Catchment area. This balance of distribution might be from the duality of the Asian population in the Twin Cities where
high income Asians live in the catchment area with the best frequency of transit, while the Hmong live in areas with less vehicle
arrivals per station per day, yet more research is needed to confirm this hypothesis.
Thus looking at the data for proportional representation of demographic groups in the catchment areas, it is concluded that
while we are currently disproportionally providing low frequency service to each minority group at a higher rate than the white
population, the white population which wants transit service is disproportionally benefitting from the most frequent transit. The
Black population which shows the highest proportion of population living in the transit service area is the most underrepresented in
the highest frequency service area, with the Hispanic population following the black population as the second most likely to live in a
transit served area, but also second least likely to live in the areas with the best transit. The Asian populations, multiracial, and
respondents who answered other, while moderately over represented in the transit served area, are also moderately
underrepresented in the most frequent transit served area.
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Change of Demographic Groups by Catchment Areas

Total
White

% of Regional

Regional
Population

All Transit
Catchment

Qualified
Catchment

100.00%

62.60%

44.60%

% Incremental Change
% of Regional

37%
100.00%

Normalized Incremental Δ

57.15%
1.15

Diff. of Normalized % Δ
Black

% of Regional

100.00%

Normalized Incremental Δ
% of Regional
Normalized Incremental Δ
% of Regional

100.00%

Normalized Incremental Δ

Other

% of Regional

100.00%

Normalized Incremental Δ

Multi-Racial

% of Regional

100.00%

Normalized Incremental Δ
Diff. of Normalized % Δ

Hispanic

% of Regional
Normalized Incremental Δ
Diff. of Normalized % Δ

78.33%

67.81%
0.58
0.69

72.77%

55.97%
0.93

100.00%

0.33

73.16%

54.79%
1.02
0.12

73.08%

56.75%
0.91

1.23
67.57%

0.73
0.22
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15.16%

0.32

80.77%

Table 5

16.09%
1.15

0.30

0.51

13.41%
1.26

0.21

0.19

24.86%
1.27

0.01

0.72

27.09%
1.42

0.71

0.72

Diff. of Normalized % Δ

74.99%

0.38

0.73

Diff. of Normalized % Δ

0.89

0.70

0.58

7.75%

-0.17

87.68%

Diff. of Normalized % Δ
Asian

1.06

0.33
100.00%

34%
38.00%

-0.08

Diff. of Normalized % Δ
American
Indian

18%

HiFrequency
Catchment
10.80%

21.23%
1.37

0.64
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Equity of Transit Expansion
In order to understand the outcomes of the proposed expansion, and
determine which racial groups benefit from the transit expansion this report
contrasts the demographics of the existing catchment area where vehicle arrival
frequencies are at or above the proposed service frequencies and then compares the
catchment area with the catchment area of the proposed new service. By looking at
the overlap in catchment areas, as well as the differences in racial and ethnic groups
served we can determine who will benefit the most, as well as the priorities behind
the expansion plans.
To begin, all of the stops which have a minimum of 65 vehicle arrivals per

Figure 4 - Comparison of Catchment Areas

average weekday were selected. A minimum of 65 weekday arrivals was used
because that represents the fewest number of vehicle arrivals per stop on the existing METRO system. Out of 8,617 stops which
qualified to meet the minimum requirements to support a transit dependent population 1,975 stops had a service frequency of at least
65 arrivals per weekday. The catchment area for the 1,975 existing stops includes part or all of the population in 7,059 census blocks.
Next the catchment area of the proposed 55 stops for new service was calculated. The catchment area of the proposed stops
includes part of all the area in 950 census blocks. As shown in Figure 4, there are 673 shared census blocks between both catchment
areas while there are 277 new census blocks being added to the catchment area. After looking at the union of census blocks, a
geographic union was performed to separate the new catchment area from the existing catchment area which already has a similar
frequency. While 277 census blocks were completely outside of the existing catchment area, there were also 40 census blocks which
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had a portion of their area inside the existing catchment area, as well as a separate portion which fell into the proposed catchment
area for the proposed transit stops. Map 5 shows the two catchment areas and their overlaps. The total number of blocks which are
fully or partially in only the planned catchment area is 317; the demographics of the population for blocks which are only partially
inside the new catchment area were proportionally assigned to each catchment area based on the proportion of the census block area
which was inside the catchment area.
Looking at the differences between the existing and proposed catchment areas in Table 6, it is found that the expanded high
quality service does not equally improve transit service for all demographic groups, and it actually makes the existing bias found in
the earlier part of this study worse. Because we had already found a bias towards the white population in the existing high quality
transit areas, compared to areas where the stops have less frequency of arrivals the change in percentage of population represented in
the bottom row of Table 6 shows that the bias will be getting worse with the proposed expansions as the expansion proportionally add
more racially white people to the most frequent service area than any other demographic group. While the white population is 11.9
percent over represented, the rest of the demographics are proportionally under represented with the black population the most
underrepresented, with the new proposed catchment area having proportionally 5.9 percent less black population.

Existing vs. Proposed Catchment Areas of Transit Stops with 65+ Arrivals Daily
Total
Pop.
Existing 553,222
Proposed 17,389
%Δ

White
Pop.
319,371
12,110

%
57.7%
69.6%
11.91%

Black
Pop.
101,820
2,163

%
18.4%
12.4%
-5.96%

American
Indian
Pop. %
7,108
1.3%
86
0.5%
-0.79%

Asian/AsianAmerican
Pop.
46,703
1,074

Table 6
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%
8.4%
6.2%
-2.27%

Other
Pop.
1,609
39

%
0.3%
0.2%
-0.07%

Multi-Racial
Pop.
18,247
539

%
3.3%
3.1%
-0.20%

Hispanic
Pop.
58,364
1,377

%
10.5%
7.9%
-2.63%
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Map 5
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This represents a gross injustice to all of the minority populations in the transit service area, as they are being leapfrogged
over for the best transit service. It continues the trend of the white population being over concentrated in the best transit served areas
and areas without any transit, while the geographic areas in between the best transit service catchment area and the no transit service
area – the areas containing the minority racial and ethnic groups - are over represented in areas with low and moderate transit
frequency.
The inequality of new service raises several important concerns. First, why are new lines being constructed which don’t
upgrade areas of moderate transit service to a higher level tier? If they were improving the existing lines and service areas by adding
more frequency to the existing lines or areas where vehicle arrivals are already relatively high, then the demographics of the service
area would change proportional to a subset of the lower catchment area, and the system as a whole would be moving towards
providing more equitable transit services. If they were to upgrade transit service in the Qualified Transit Service Area defined above,
then the demographics of the area served by the proposed service increase would be skewed towards improving service towards the
racial minorities who are over represented in the Qualified Transit Service Area, by moving them up a tier in the analysis, and the
percentage change between the existing and proposed should closely match the inverse of the percentage change between the existing
Qualified Transit catchment area, and the Hi-Frequency transit catchment area. This is not the case.
Secondly, what are the future implications of the leapfrogging of transit services for the minorities? By leaving the minorities
trapped in areas with low frequency of vehicle arrivals at the transit stops the minority groups are not only left with very low and
limited mobility across the region with limited accessibility to both the core, as well as other minority areas. Additionally the
minorities are being left as the most vulnerable to service changes and decreases in service as they are reliant on older, non-fixed
route transit lines with low frequency. If and when there are financial difficulties on transit systems it is the lowest frequency
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services, and the services which are easiest to change which are reduced and cut, yet these services are the ones which are
proportionally providing the most service to the minority demographic groups.
In order to address the above found benefit-based racial inequity of existing service at bus stops, as well as the benefit-based
inequity which would occur as a result of the proposed new transit services, several recommendations have been formulated. These
recommendations focus on both fixing the existing inequitable transit service, as well as recommendations for the planning process
to address the process-based inequity which was found when analyzing the transit proposals.
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Recommendations
•

Address benefit-based inequity
o

Fix existing geographic inequity by limiting the construction of high frequency transit services in inappropriate areas
by requiring that new service levels cannot increase the trips per day on each line or stop by 50% or 10 trips per day to
prevent leapfrogging of transit services and prevent under-served areas from becoming over-served areas.

o

Address existing geographic inequity by establishing a multi-tiered system of transit service catchment areas, and
require that higher tiers of transit are wholly contained geographically within the catchment area of the tier below
them.

•

Address process-based inequity
o

Focus on reducing the unequal distribution of travel opportunity by addressing existing procedural inequity by
providing new mechanisms in the planning process which prioritize incremental upgrading of transit services levels,
and incremental expansions to spread out the benefits of transit investment.

o

Expand the definition of “communities” which are required to approve transit expansion plans beyond geographically
defined communities, to include racial and ethnic communities. Incorporate the existing leadership structure of racial
and ethnic groups in the decision making process. Engage with community organizations, clan leaders, elders,
religious leaders/shaman, and other culturally relevant community leaders in the planning process.
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Conclusion
While the analysis used several methods of understanding the racial demographics of the populations near the existing transit
services and the impact the proposed transit expansions will have on the existing populations, the racial inequity of the existing and
proposed system still exists. The white population is currently over represented both outside the transit service area, and inside the
highest frequency transit service areas while all of the racial and ethnic minorities are over represented in the transit served area, yet
the minorities representation in the catchment areas is skewed toward the lowest frequency transit service areas. This inequality
leaves the minorities at a disadvantage and vulnerable, and the proposed expansions will do little to reduce the inequity. As such
several recommendations have been made on how to address both the benefit-based inequity of the existing transit system, as well as
the process-based inequity which lead to the development of an expansion plan which is inequitable. By addressing both of these
inequality issues in the Twin Cities it is hoped that in the future the transit system will move towards a more equitable service, and
become an enabler for the many racial groups dependent on it for their access to the region.
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Data Sources:
Tabular Datasets and Shapefiles
Data:
Minnesota County Shapefile

Source:
Metropolitan Council

2010 Census Blocks Shapefile

Metropolitan Council

2010 Census Blocks Data

Metropolitan Council
(Derived from U.S. Census
Bureau.)
Metropolitan Council

Transit Stops
Transitway Stations
Planned Transitway Stations
Metro Transit Schedule Data Google Transit Feed Format
Bottineau Transitway DEAS
(Blue Line LRT Extension)
Table 7

GTFS Data
GTFS Dataset File Names:
Agency.txt
Stops.txt
Routes.txt
Trips.txt
Stop_times.txt
Calendar.txt
Table 8

Metropolitan Council
Metropolitan Council
Metropolitan Council

Notes:
Contains county boundaries, county names, county codes, land
area, water area and shape area.
Geographic boundaries of Census Blocks; contains land area, and
water area for MN
Census Block data for MN, and WI from Census 2010 SF1.
Contains total population, age and gender cohorts, and
racial/ethnic identity, and household data at block level.
Contains active and inactive transit stops location data in
metropolitan area(buses only); coordinates, site id, street
name/address, high frequency(Y/N), active(Y/N)
Station name, coordinates, route name, type, station ID
Station name, coordinates, route name, type, transitway name
GTFS data package(see GTFS chart below)

Hennepin County Regional
Railroad Authority

Contains proposed alignment, and station locations for proposed
Blue Line Extension.

Key Data Fields
Agency_id, Agency_name,
Stop_ID, Stop_code, stop_name, stop_lat,
stop_long
Route_id, agency_id, route_short_name,
route_long_name, route_type,
Route_id, service_id, trip_id,
Trip_id, arrival_time, departure_time,
stop_id, stop_sequence,
Service_ID, days of operation, start date, end
date
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Appendix
A. Station Analysis
All Stops
Count of Stops by Service Type for all Active Stops
Type # of Stops % of Stops
Bus Stops
13,701
99.6%
Commuter Rail
12
0.1%
Light Rail/Streetcar
38
0.3%
Total
13,751
100.0%

# of Arrivals
# of Routes

Minimum
1
1

Maximum
526
49

Mean
34.49
1.55

Median Mode
19.00
3
1.00
1

Std.
Dev.
46.41
1.62

Qualified Stops
Count of Stops by Service Type for Qualified Stops
Type # of Stops % of Stops
Bus Stops
8,585
99.6%
Commuter Rail
1
0.0%
Light Rail/Streetcar
31
0.4%
Total
8,617
100.0%

# of Arrivals
# of Routes

Minimum
11
1

Maximum
526
49

Mean
51.50
1.80

Median
36.00
1.00

Mode
19
1
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Std.
Dev.
51.048
1.977
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B. Methodology:
To begin the study of the transit stops and stations, I first needed to narrow down and determine which stops and services
provide a minimum service level of which could support a potentially transit dependent population. This meant performing an
evaluation on the hours and frequency of services provided, as well as the population and geography being served. To determine the
minimum standards for potential transit dependent populations I looked at the schedules and metrics for the bus routes with the
lowest number of trips daily, as well as the level of service provide on routes which served remote park-and-ride stations. I knew by
looking at several of MetroTransit’s published bus schedules, as well as MetroCouncil’s table of active an inactive bus stops that there
were 14,627 individual active bus stops in the region, but I knew that service was not equally spread equally.
Qualifying Transit Stops
While it was clear from looking at the published schedules that many of the routes labeled “express” or “limited” by the transit
agencies could not support a transit dependent population since most of them only provided rush hour services, with as few as 2 trips
per direction per day, I did not want to categorically exclude them from the analysis for being labeled “express” or “limited” since
those designates refer to the number of stops on the route, and the spacing between the stops, and not the frequency of service
provided at each stop. Additionally I was concerned that some of the express and limited routes work in coordination with other
routes in the area to supplement high frequency services, as stops in the densest parts of the city often had more than 1 route using it.
On the other hand, the only frequency delimiter available with the bus stop station location data was whether the bus stop was part of
their” Hi-Frequency Network” of transit services which provide a guaranteed maximum headway of 15 minutes from 6am to 7pm
weekdays, and 9am to 6pm weekends. While the Hi-Frequency Network data was useful, it also represented the highest level of
services available for a single route, and it appeared that many of the mid frequency level transit services could support a transit
dependent population. Thus after reviewing the stop location data, a select number of published transit schedules, and location data
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for the bus stops it was determined that the best method for determining which bus and transit stops have the potential to support a
transit dependent population would be through an analysis of the transit service schedule and proximity to populations. To establish
the requirements for the transit schedule analysis I developed the following criteria for the minimum level of transit service needed to
support a potentially transit dependent population.
The minimum requirements of whether a single transit stop can potentially support a transit dependent population are:
•

Mono-directional directional transit stops (stops serving vehicles travelling in 1 direction) must have vehicle arrival
service spread across a minimum of 6 hours per weekday to allow for flexibility of departure times. Bi-directional
transit stops must provide a minimum spread of vehicle
arrivals for service across 10 hours per weekday to allow for
workers, students, and other populations to both depart, as
well as return after their trip. All service calculations would

10+
arrivals

be aggregated from every transit route which shares each
stop location.
•

Mono-directional stops needed to have at least 10 scheduled
arrivals per weekday, while bi-directional stops need a

Not a
Parkand-Ride

minimum of 20 arrivals. Total arrivals are calculated by
adding together the number of arrivals for each route which
utilizes the stop.
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6+ hours
of
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•

Stops should not be park and rides locations – this data is already included in the stations and would not need to be
calculated.

To conduct the analysis of eligible transit stops data was pulled from the General Transit Feed Specifications (GTFS) data
from Metropolitan Council. The GTFS is a series of text tables in comma separated value format which when cross linked allows
applications such as Google maps to plot transit routes, and build transit schedules. The Metropolitan Councils GTFS data contains
trip data for MetroTransit, Maple Grove, Plymouth, Prior Lake, Scott County, SouthWest Transit, the St. Cloud Link and the
University of Minnesota. As the data comes in a series of tables, it was necessary to create a database to build the relationships
between the tables and develop a query.
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Once the database was created an SQL query was written to build a new table of weekday arrival times for each run of each
transit line by each service provider. The table would show the stop id, the trip id, route name, arrival time, and agency name for a
typical weekday (Monday) for the calendar period ending March 07, 2014.
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Query 1

The new table showed an individual record for each time a vehicle arrived at a stop and showed that this event would occur
474,245 times each weekday.
Next a second query was written to analyze the results of the first query and count every time a vehicle arrived at each station.
The query would return the station ID and quantity of stops.
Query 2

After the query was run the results were pushed into a table and a third query was written to pull data again from the first
query to determine the earliest and latest arrival times for each station. After the query was run, the difference between each time was
calculated to ensure that each station has more than 6 hours of service per day.
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Query 3

While the results from the third query were useful for determining whether the stops were being used for a minimum of 6
hours a day, the differences calculated between the earliest and latest arrival times did not necessarily reflect the total hours of service
provided at the transit stop for routes with the longest range of service time. This limits the use of the data. On stops where service
extended past midnight before ending and then start again several hours later, the first trip of the day would be the late night run,
and the last trip of the day would occur sometime before midnight. Thus the range of service which was calculated was only useful for
accurately measuring stops with less than 18 hours of service a day, as the calculation for some stops with more than 18 hours of
service a day would be higher than actual.

After combining the three resulting tables on transit service using the equations to evaluate each stop where A is stops which
provide 6+ hours of service daily, B stops with more than 10 arrivals, and C stops which lack a park-and-ride.
𝑋𝐴𝐵𝐶 = 𝐴 � 𝐵 � 𝐶
𝑋𝐴𝐵 = 𝐴 � 𝐵
𝑋𝐴𝐶 = 𝐴 � 𝐶
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𝑋𝐵𝐶 = 𝐵 � 𝐶

Out of the 13,751 active stops only 8,617 stops qualified as potential transit stops with a minimum service level to support a
transit dependent population. Next I joined the table of qualifying transit stops to a shapefile of stop locations, keeping an attribute to
indicate whether the stop met the union of all three criteria. Then using the County Shapefile boundaries, all of the transit stops
within the 7 county region were selected, and then exported into a new shapefile which reduced the sample size to n=8,616.
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Limitations
MVTA GTFS Data was not part of the Metropolitan Council’s GTFS dataset, so route frequency of all MVTA lines was not
calculated, although the level of service was calculated for the 5 stations on the METRO Red Line BRT. This lack of dataset was not
seen as a large limitation, as MVTA is only 1 of many transit providers, their station locations were still factored into the datasets for
stop locations, and proposed stop locations, and because many of their routes are suburban circulators with very low frequency which
would not meet the minimum standard for being able to support a transit dependent population.
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