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Extended Abstract: Summary and Background

Urban policy and traffic patterns can influence how people eat, and public transportation
improvements will likely alter the transaction costs associated with choosing unique food outlets.
Despite the long history of research on infrastructure improvements, few studies have explored the
links between public transportation investments and consumer food choices. Instead, prior
literature has explored the relation of public improvements of transportation infrastructure with
reduction of transaction cost and distance efficiency (Adam, et al., 2012; Baulch, 1997; Hine, et
al., 1983)

This study investigates the impact of public transportation investments on traffic patterns
in food-away-from-home and food-at-home retail establishments in the United States. Our main
objective is to examine how federal public transportation investment affects access to food. We
base our analysis on demand theory. In an ideal local economy with no obstacles or costs, there
would be a higher volume of food exchanged (i.e., more food/meals purchased) compared to the
"real world" where transaction costs for food can be significant. Transaction costs can discourage
certain consumers from making purchases, resulting in zero observed demand, even though their
underlying demand would be positive if transaction costs were not a factor. For instance, in order
for a household to eat at a restaurant downtown, they must be willing to pay for meals, but they
may also incur additional costs related to transportation such as driving, taxi fares, parking fees,
and other factors. Therefore, we propose that the introduction of new transportation infrastructure
or public transportation will reduce consumer transaction costs, shape consumer preferences, and

lead to an increase in both observed and underlying demand (the complete demand curve).



Abstract: Research Methodology

We test our hypothesis using foot traffic data at food establishments and public transportation
changes driven by exogenous policy shocks. Specifically, we match three Transportation
Investment Generating Economic Recovery (TIGER) grant awardees from the U.S. Department
of Transportation to SafeGraph foot traffic data in the communities surrounding the awarded
projects. Established in 2009, the purpose of these awards was to enhance public improvements of
transportation infrastructure by investing in road, rail, transit, and port projects that promised to
achieve national objectives. As such, our awardees of interest are the Milwaukee Hop (streetcar),
the Omaha Rapid Bus Transit (BRT), and the Virginia Pulse (BRT), three public transportation
systems representing a diverse set of cities and regions in the United States.

We estimate a suite of econometric models to compute the effects of each public
transportation investment. Our models contribute to the literature in three ways. First, we link
changes in the overall volume of foot traffic to food retail establishments to the TIGER investment.
Second, we test for how the new infrastructure changed the ratio of foot traffic between food-
away-from-home (FAFH) and food-at-home (FAH) outlets. Finally, we provide a cost estimate of
dollars per foot traffic increase for the TIGER program; results will report changes in food
purchase activities, and food access in the vicinity of the public transport systems.

Introduction

Urban policy and traffic patterns can influence how people eat, and public transportation
improvements will likely alter the transaction costs associated with choosing unique food outlets.
Despite the long history of research on infrastructure improvements, few studies have explored the
links between public transportation investments and consumer food choices. Instead, prior

literature has explored the relationship between public improvements in transportation



infrastructure and with reduction of transaction cost and distance efficiency (Adam, et al., 2012;
Baulch, 1997; Hine, et al., 1983). Consumer behavior and marketing scholars have studied
purchasing activities, including foot traffic patterns, urban studies have explored city arrangements
and development; and the agricultural economics literature have studied the comprehensive
impacts of transportation infrastructure investments on the food system. This research project
creates a bridge between all these disciplines' approaches and contributes to the ongoing wave of
studies that look causal links between transportation investments and a comprehensive food
system's transformation analysis.

This study explores how public transportation investments alter traffic in food-away-from-
home and food-at-home retail establishments in the United States. Our overall objective is to
explore changes in food access as a consequence of federal public transportation investment. We
ground this in demand theory. In a "frictionless™ local economy with zero transaction costs, there
are higher quantities exchanged (i.e., more food/more meals purchased) than is observed in the
"real world" where transaction costs for food can be nontrivial. Transaction costs may cut off
demand from some consumers, so their observed demand is zero, but their underlying demand
would be positive were it not for the transaction costs. For example, to eat at a downtown
restaurant, a household much be willing to pay the cost of meals, but they may also incur
transactions or travel costs for driving/cabs/parking and other factors associated with
transportation. Hence, we hypothesize that new transportation infrastructure or public
transportation will reduce consumer transaction costs, shape consumer preferences, and increase
demand, both observed and underlying (the full demand curve).

We test our hypothesis using foot traffic data at food establishments and public

transportation changes driven by exogenous policy shocks. Specifically, we match three U.S.



Department of Transportation (USDOT) Transportation Investment Generating Economic
Recovery (TIGER) grant awardees to SafeGraph foot traffic data in the communities surrounding
the awarded projects. Established in 2009, the purpose of these awards was to enhance public
improvements of transportation infrastructure by investing in road, rail, transit, and port projects
that promised to achieve national objectives. As such, our awardees of interest are the Milwaukee
Hop (streetcar), the Omaha Rapid Bus Transit (BRT), and the Virginia Pulse (BRT), three public
transportation systems representing a diverse set of cities and regions in the United States.

This research makes its contribution by looking at the causal effects between the
inauguration of three public transportation systems funded by the TIGER grant program across the
United States and the potential changes in traffic patterns and local food diversity. Hence, it is a
modern approach used in a yet-to-be-addressed area of study that responds to the current trends in
food system's transformation research and fills the identified gap in the literature to increase the
understanding of it. Our models contribute to the literature in three ways. First, we link changes in
the overall volume of foot traffic to food retail establishments to the TIGER investment. Second,
we test how the new infrastructure changed the ratio of foot traffic between food-away-from-home
(FAFH) and food-at-home (FAH) outlets. Finally, we provide a cost estimate of dollars per foot
traffic increase for the TIGER program; results will report changes in food purchase activities and
food access in the vicinity of the public transport systems. By answering this gap in the literature,
it's answered how valuable the investment of the United States was in terms of food access when
funding these three public transportation projects through the TIGER infrastructure enhancement
program.

We contribute to the limited literature linking public transportation investments and

changes in the food system's immediate surrounding measures of interest. We answer two



questions. First, how do public transportation investments affect people's food-purchasing
behavior? Second, how do public transportation investments change food establishments'
diversity? Hence, our primary goal is to identify the effectiveness of U.S. public transportation
investments in terms of food access as it relates to the TIGER infrastructure enhancement program.
We accomplish this task by focusing on three public transportation projects funded by the TIGER
program.
Background
Access to food is a critical issue for individuals, and infrastructure spending can play a vital role
in improving food access. Early studies on transportation improvements (Owen, 1959; Johnston
& Mellor, 1961; Oguike, 1962; Cole, 1968) focused on the general welfare effects of transportation
infrastructure investments in developing economies. These studies highlighted the role of
government, political leadership, and disruptive events in decision-making for different
transportation infrastructure investments and their impact on the food economy. Owen suggested
that improving transportation infrastructure can lead to economic progress in underdeveloped
countries by allowing food to prevent delays and losses related to weather conditions and lack of
commercial capacity. Johnston & Mellor recognized agriculture and food as a driver industry for
economic development and suggested that public efforts towards better transportation
infrastructure could lead to agriculture development, input technology adoption, cropping
decisions, and marketing purposes.

Later studies focused on empirically characterizing how transportation costs are transferred
to the food system. For example, Hine et. al. (1983) looked at transportation costs as a specific
subset of transaction costs, which would have a higher variable cost component to it depending on

the nature of the road. Barret & Baulch (1996) and Minten & Kyle (1999) addressed transportation



cost by using a Parity Bounds Model to estimate the probability of intermarket arbitrage conditions
using exogenous transaction cost data. Jayne (1994) and Omamo (1998) focused on the producer
side of the analysis by addressing production costs variation related to transportation expenses and
how that shape suppliers' decisions in Zimbabwe and Kenya correspondingly. Gardner & Brooks
(1994) and Minten & Kyle (1999) looked at transportation costs' effects related to market
integration, marketing margins, and regional economies, contributing to prices' signaling and how
this affected consumers.

More recent studies have focused on causally linking transportation investments and the
comprehensive food system's transformation. Coyle (2005), Pingali (2006), Kassali et al. (2012),
Adam et al. (2012), and Shively & Thapa (2016) have examined the effects of transportation
investments beyond cost, including their impacts on food culture, habits, choices, patterns, etc.
Studies have also looked at the role of transaction costs in the food system. Frank & Henderson
(1992) found that transaction costs motivate the use of nonmarket arrangements to coordinate
production vertically, and Okoye et al. (2016) found how high transaction costs prevent market
entrance by small farmers. Cechin et al. (2021) explored the role of transaction cost in consumers'
preferences, choices, and behavior. They found that assortment and the number of establishments
that sell organic products increase transaction costs, significantly impacting willingness to pay.
Together, these studies highlight the importance of infrastructure spending in improving food
access and the complex interplay of transportation costs and transaction costs in shaping food
systems.

Food security
It is well known that transportation infrastructure is essential to economic growth and

development, playing a critical role in moving goods and services. However, the impact of



transportation infrastructure spending on health and nutrition is often overlooked. With the
increasing healthcare costs in the United States, it is essential to consider the potential benefits of
investing in transportation infrastructure on health outcomes, particularly nutrition-related health
problems.

According to the National Health Expenditure Accounts, the total healthcare spending in
the United States reached 4.3 trillion dollars in 2021, equating to approximately $12,914 per
person. By 2030, between 16-18% of total U.S. healthcare spending is estimated to be attributable
to nutritional disorders, with a total cost ranging between 860.7-956.9 billion U.S. dollars (Wang
et al., 2008).

Food insecurity, a lack of access to sufficient and nutritious food, is associated with various
health problems. In adults, food insecurity is associated with a higher risk of depression, diabetes,
obesity, hypertension, hyperlipidemia, and other ailments that can be improved with good nutrition
or worsened by poor nutrition (Gundersen & Ziliak, 2015). For children, food insecurity is linked
to an increased risk of congenital disabilities, anemia, lower nutrient intake, cognitive problems,
anxiety, and other negative health outcomes (Gundersen & Ziliak, 2014).

Studies have shown that food insecurity has a significant impact on health outcomes. For
instance, children with low food security have twice the odds of tooth decay compared to children
with full food security, and those aged between 12-15 years in households with food insecurity
have a 2.95 times higher risk of iron deficiency anemia than those in households without food
insecurity. Moreover, food-insecure mothers have 2.2 times higher rates of mental health problems
than fully food-secure mothers, and food-insecure individuals have approximately twice the odds

of experiencing diabetes compared to their food-secure counterparts (Gundersen & Ziliak, 2015).



Infrastructure spending in the United States may help address food insecurity, which
remains a persistent problem affecting 10.2 percent of households in 2021, including 3.8 percent
with very low food security, according to a report by Coleman-Jensen, et al. (2022). The problem
is particularly acute for households with no children, women living alone, and elderly people living
alone. One causes of food insecurity is the presence of food deserts in areas with insufficient supply
of nutritious food or demand. Bitler & Haider (2011) have explored the empirical literature on
food deserts from an economic perspective, highlighting the interaction of supply and demand
forces determining what products are available in a given area. However, there remains a clear
lack of understanding about the origins of food deserts.

Food security policy can make food more accessible by making it more affordable or easier
to access, and potential policy applications can impact consumers at the retailer, within the home,
and any other place where food may be found (Just & Byrne, 2020). Previous studies have shown
that the food environment plays a significant role in the disparity of access and relations to food
choices at the individual level (Chen & Yang, 2014). Byrne & Just (2022) used revealed preference
travel cost modeling to evaluate the economic value of food pantry access, finding that food pantry
clients gain value from decreased travel costs to and from their local food pantries, with clear
implications for food pantry placement and accessibility.

Some studies have used geographical approaches to identify spatial access to food, forming
the basis for studies looking at food deserts (Larsen & Gilliland, 2008; Strome, Johns,
Scicchiatano, & Shelnutt, 2016). Prior research has also found that access to new stores increases
consumption of fruits and vegetables, and further research has addressed space-time access to food
retailers, the role of transportation, and more specifically public transportation, in food insecurity

and human activity patterns in their food environment (Chen & Clark, 2016; Baek, 2016; Lee &



Kwan, 2011). Investing in infrastructure to address transportation and access to food retailers in
areas with insufficient supply or demand could significantly reduce food insecurity in the United
States.

National Health Expenditure Accounts are the official estimates of total healthcare
spending in the United States. In 2021, U.S. healthcare spending reached 4.3 trillion dollars,
around $12,914 per person. It is estimated that by 2030 between 860.7-956.9 billion U.S. dollars
(between 16-18% of total U.S. healthcare spending) will be the total costs attributable to nutritional
disorders. (Wang, Beydoun, Liang, Caballero, & Kumanyika, 2008).

Food insecurity is associated with increased risks of some congenital disabilities, anemia,
lower nutrient intake, cognitive problems, anxiety, etc., for children (Gundersen & Ziliak, 2014).
For adults, food insecurity is associated with a higher risk of depression, higher propensity to
experience diabetes, obesity, hypertension, and hyperlipidemia, among other ailments that are
improved with good nutrition or exacerbated by poor nutrition. (Gundersen & Ziliak, Food
Insecurity and Health Outcomes, 2015). In numbers: odds of tooth decay among children with low
food security were two times higher than children with full food security, odds of having iron
deficiency anemia among 12-15-year-old children in households with food insecurity were 2.95
times higher than among children in households without food insecurity; in adults, food-insecure
mothers had 2.2 times higher rates of mental health issues than fully food-secure mothers, food-
insecure individuals have approximately twice the odds of experiencing diabetes compared to
food-secure individuals (Gundersen & Ziliak, Food Insecurity and Health Outcomes, 2015).

Despite this burgeoning literature, gaps remain in studying how public transportation
investments influence food establishments' diversity and people's purchase behavior near public

transportation stops.



The TIGER/BUILD Program

The Transportation Investments Generating Economic Recovery (TIGER) grant program, now
called the Better Utilizing Investments to Leverage Development (BUILD) program, is a
competitive discretionary grant program under the U.S. Department of Transportation (DOT). The
program was initiated during the 2007-2009 recession to improve transportation infrastructure and
stimulate economic activity with its origins in the American Recovery and Reinvestment Act of
2009 (ARRA; P.L. 111-5), where it was called "national infrastructure investment.”

The program'’s main objective is to fund transportation projects of national, regional, and
metropolitan significance, with a focus on regional and metropolitan areas. Eligible projects
include highway, bridge, or other road projects; public transportation projects; passenger and
freight rail transportation projects; port infrastructure investments, including inland port
infrastructure and land ports of entry; and intermodal projects. Eligible applicants include state
and local governments, including U.S. territories, tribal governments, transit agencies, port
authorities, metropolitan planning organizations (MPOSs), and other political subdivisions of state
or local governments and multistate or multijurisdictional groups applying through a single lead
applicant.

Some allocation criteria have been changed over the years. For instance, in the first year,
no more than 20% of the total program budget could be allocated to a single state. That share was
raised to 25% from 2010 to 2015, reduced to 20% in 2016, and reduced again to its current level
of no more than 10% of the program budget to a single state. Additionally, a 20% rural-80% urban
project allocation was set in 2015. That share was raised to 30% in 2018, and currently, no less

than 50% of the program budget should be focused on projects in rural areas.
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Moreover, the project caps have changed over the years. In 2009, no more than $300
million could be allocated to one project, reduced to $200 million from 2010 to 2015, then further
decreased to $100 million in 2016, and currently set at $25 million per grant from 2017 to date.
The DOT requires grantees to develop performance plans and measures for each project, starting
before construction and continuing for years after completion. However, there is no requirement
for comparability of the measures across projects. The sponsor of each project is responsible for
setting up performance measures considered relevant to its project.

Critics of the TIGER/BUILD program have pointed out several shortcomings. One of the
main criticisms is that the program is not sustainable, as it relies heavily on discretionary funds
and is subject to the whims of changing administrations and political priorities. This uncertainty
makes it difficult for states and local governments to plan long-term transportation projects and
investments. Additionally, the program's competitive nature means that many worthwhile projects
may not receive funding due to limited resources or other factors, leading to disparities in
transportation infrastructure across different regions and populations.

Another criticism of the TIGER/BUILD program is that it lacks a clear performance
measurement system, making it difficult to assess the effectiveness of the funded projects. While
grantees are required to develop performance plans and measures for each project, there is no
standardized or comparable method for evaluating the success of different projects. This lack of
accountability has led some to question whether the program is actually achieving its intended
goals of improving transportation infrastructure and generating economic activity. Additionally,
some have argued that the program's focus on larger-scale projects may neglect smaller,

community-based transportation needs, further exacerbating disparities in access to transportation.
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That said, the TIGER/BUILD program has provided regional and local governments an
opportunity to apply directly to the federal government for funding and offers states additional
funding beyond their annual highway and public transportation formula funding. The program has
supported a wide range of transportation projects across the United States, contributing to
economic development and improved transportation infrastructure. Table 1 presents our three

funding recipients of interest.

The Hop — Milwaukee Streetcar

In 2015, The Hop Streetcar project was approved for the city of Milwaukee, Wisconsin, during the
seventh round of TIGER grant funding. The Hop Streetcar is a type of passenger vehicle that runs
on fixed-rail guideways on public streets, and its fleet currently consists of five vehicles that can
accommodate around 150 passengers each, standing and sitting. One of the benefits of the Hop
Streetcar is that it can operate in shared traffic, which helps preserve most of the on-street parking.
The Hop provides free public transportation service, operating from 5 a.m. to midnight on
weekdays, 7 a.m. to midnight on Saturdays, and 7 a.m. to 10 p.m. on Sundays. Its route spans 2.1
miles through some of Milwaukee's busiest neighborhoods, including the Historic Third Ward,
East Town, and the Lower East Side. A round trip on the route takes approximately 40 minutes.
The Hop Streetcar project was awarded $14.2 million from the TIGER program, which
represented a contribution of 11.46% of the total project budget. This amount was an increase of
around 2.4% of Milwaukee's 2015 city budget. The project aimed to construct the Milwaukee
Streetcar Lakefront Line expansion, covering 0.4 route miles, and purchase one additional streetcar
vehicle. The project took approximately three years from the TIGER grant approval to its

inauguration.
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Omaha Rapid Bus Transit (ORBT) Metro — Omaha BRT

The Omaha Rapid Bus Transit (ORBT) is an 8-mile Bus Rapid Transit (BRT) corridor that serves
major retail locations, the University of Nebraska-Omaha, three major medical complexes, and a
recently developed dense urban area known as Midtown Crossing. BRT is a high-quality bus-
based transit system that delivers fast, cost-effective services with dedicated lanes and off-board
fare collection. The corridor must be at least 3km long with specific characteristics to be considered
BRT.

The ORBT project received $14.97 million from TIGER grant funds in 2014, representing
1.89% of the city of Omaha's budget and 40.46% of the project costs. It took around six years from
approval to starting service on November 18, 2020. Studies indicated that 16% of the households
within ¥, mile of the proposed BRT route lacked access to a private vehicle and would benefit the
most from the project. Benefit-Cost analysis estimated that transit-dependent populations would

realize 6.2 million USD in benefits over a 20-year period.

GRTC (Greater Richmond Transit Company) Pulse — Richmond, Virginia BRT

The Greater Richmond Transit Company was granted $24.9 million in the sixth round of the 2014
TIGER program to expand its public transit system by adding 'Pulse,’ a bus rapid transit line (BRT).
The project aimed to construct a 7.6-mile BRT corridor connecting Richmond with growth areas
in Henrico County. The BRT line includes off-board fare collection, TSP, 14 stations, and
dedicated BRT vehicles with connections to 35 of 37 GRTC routes. The BRT line provides
frequent service, with buses arriving at each station every 10 minutes during peak hours on

weekdays and every 15 minutes during off-peak hours and weekends, with late-night service every
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30 minutes. The project aimed to benefit minority populations, with 41% of the city of Richmond
population identified as African American. The project received 38% of its total cost from TIGER

funds, representing an increase of approximately 3.27% of the Richmond, VA, city budget.

Conceptual Framework

Assuming that the inauguration of a new public transportation system can be considered a demand
shock event, we examine the short-term effects on dine-in and fast-food establishments as own
and substitute goods, respectively. We make the standard assumption that transportation is a
normal good, and its demand follows standard price elasticity behavior. Additionally, we consider
the introduction of the new public transportation system as reducing the overall transportation
costs for the population, thereby increasing available income for expenditure on other goods,
including food. We explore the impact of this change on consumer behavior and its effects on the
dine-in and fast-food industries. Specifically, we investigate how this change may affect consumer
choices in the short term, focusing on dine-in establishments as an own good and fast-food as a
substitute good. Our analysis considers the possibility that more people can now attend dine-in
establishments due to reduced transportation costs. In contrast, fast-food establishments may
experience lower demand due to the increased availability of dine-in options.

Figure 1 illustrates the short-term effects of the opening of a new public transit system on
dine-in establishments from an own good perspective. The figure begins with a market equilibrium
prior to the project intervention. After the inauguration of the new public transportation system, a
demand shock occurs, shifting the demand curve to the right. This shift implies that consumers are

willing to purchase more of the product at every given price, increasing the demand for dine-in
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establishments, ultimately leading to an upward shift in both quantity and price levels. The increase
in demand creates a new equilibrium price and quantity point due to the demand shift.

Figure 2 presents the short-term effects from a substitute good standpoint, whereby the
starting point is the same market equilibrium level as in the previous scenario, with the exception
of a decrease in transaction costs for the substitute good. This reduction in transaction costs
increases the attractiveness of the alternative consumption and causes a leftward shift in the
demand curve for the substitute good, indicating that consumers demand less of the product at
every given price. This reduction in demand for fast-food meals leads to a decrease in both the
quantity and price levels, causing a new equilibrium price and quantity point at lower levels. The
impact of a demand shock on the welfare of consumers and producers can be determined by
comparing the relative magnitude of the gains and losses. However, due to the lack of price change
data, it is not feasible to calculate the welfare effects for this study.

If data were available in the long run, it might be observed that the welfare effects of the
demand shock become clearer. For instance, if the public transit system reduces the overall
transportation costs of the population in the long term, it could increase the demand for dine-in
establishments even further, resulting in a more significant shift in the demand curve to the right.
As a result, this could increase equilibrium price and quantity, benefiting the producers of dine-in
establishments. On the other hand, the reduced demand for fast-food meals could lead to a decrease
in equilibrium price and quantity, which could negatively affect the producers of fast-food
establishments. Thus, it would be beneficial to have long-term data to analyze the welfare effects

of the demand shock on both consumers and producers.
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Figure 1: Conceptual framework: short-term effects of the opening of a new public transit system

on full-service restaurants
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Table 1: Comparison between case-study projects.

Case study projects comparative table

The Hop ORBT GRTC Pulse
City Milwaukee Omaha Richmond
State Wisconsin Nebraska Virginia
Award amount
(millions of USD) 14.2 14.97 24.9
Total project funding
(millions of USD) 123.9 37 65
Share of project
budget from TIGER |11.46% 40.46% 38.31%
Location Latitude 43.0463 Latitude 41.261291 Latitude 37.617495
Longitude -87.8971 Longitude -95.983343 |Longitude -77.524338
TIGER grant date 2015 round 7 2014 round 6 2014 round 6
Inauguration date 11/02/2018 11/18/2020 06/24/2018
Time from award to
inauguration 3 years 6 years 4 years
City budget at year of
award (millions of
USD) 590.70 792.55 760.53
Share of city budget  |2.40% 1.89% 3.27%
Type of public
transportation project
funded Streetcar BRT: Bus Rapid Transit) BRT: Bus Rapid Transit

Metro area population
at award year (000 of

people) 1406 771 1017
Median area annual
household income at
award year $ 643231 % 65,901 1 $ 69,807
Average household
size (persons) 2.40 2.40 2.20
Per capita income at
award year $ 26,801 | $ 274591 $ 31,730
Median age (years) 38.5 35.6 34.8
Race/ ethnicity %
White 64 64 41
Black 16 11 43
Native american 0 0 0
Asian 4 4 2
Two or more races|3 4 5
Hispanic/Latinx 12 15 8
Other 0 1 1

Data from: census reporter, dept of numbers, city budget reports, TIGER grant public records
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Changes in transport and transaction costs are commonly linked with how food markets
function, finding direct links between them and food prices and availability. The food system
transformation is strongly linked with urban planning and policy execution, which happens to be
heavily focused on transportation infrastructure developments. In the context of exploring the
relationship between travel costs and purchasing patterns in dynamic food environments, recent
research (Byrne, Dong, James, Handbury, & Meckel, 2023) has examined expenditure patterns
among SNAP-eligible households. The findings suggest that households shifted their food
expenditures towards retailers that began accepting SNAP benefits, highlighting the significant
influence of travel costs on households' food purchasing choices. Additionally, some stores
increased their inventory of fresh foods to meet the demand of SNAP recipients, further
emphasizing the importance of travel costs in shaping food access.

A study conducted in Burkina Faso by (Ruijs, Schweigman, & Lutz, 2004) provides
nuanced insight into this discussion, finding that isolated reductions of transportation costs and
transaction costs have a small and non-significant effect on food prices and availability. However,
simultaneous reductions in both transportation and transaction costs lead to significant benefits for
both consumers and suppliers. Building on this line of research, the present study explores the
direct impact of public transportation investments on transaction costs and their potential to
influence food purchasing choices, while also considering their impact on traffic patterns that are
closely tied to the operating hours of the public transportation system.

If data were available in the long run, analyzing changes in consumer welfare and producer
surplus resulting from public transportation investments would be possible. In addition, it would
be possible to observe changes in the availability and prices of different types of foods and evaluate

how the accessibility of food markets has been influenced by public transportation. By examining
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these outcomes, it would be possible to gain insights into the long-term effects of public

transportation investments on food access and consumer behavior.

Hypotheses

Our hypothesis is that public transportation investments positively affect the number and type of
food establishments and consumer purchase activities in the vicinity of the transport system stops.
Specifically, we believe that public transportation investments increase people's purchasing
activities, as measured by increased foot traffic at food establishments, with spatially differentiated
effects having spillover effects.

However, it is possible that public transportation investments do not significantly influence
people's transaction cost reduction, hence no change in food purchase activities because of some
reasons. In fact, public transportation investments might actually decrease food establishment foot
traffic if the transportation cost reduction incentivizes substitute recreational activities. The
foundation for these consumer-side alternative hypotheses is that research has shown that public
infrastructure impacts on transaction costs depending on their regime and delivery, as well as direct
transaction cost effects on competitive markets' participation (De Schepper, Elvira, & Michael,
2015; Pingali, Khwaja, & Meijer, 2005).

That said, it could be that a new public transportation system does not influence local food
diversity, as a potential scenario where even with an increase in demand and people's traffic, this
does not offset a proportional increase in commercial space prices, hence not incentivizing new
business openings. Additionally, establishing a new public transportation system might decrease
local food diversity if commercial spaces become more attractive for other types of businesses,

such as corporate offices or exercise facilities (Chen et al., 2022; Godpodin, 2005).
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Methods

We will test our hypothesis by exploring foot traffic changes in full and limited-service restaurants
related to investments at three public transportation projects across the U.S. that received funding
from the TIGER grants program: streetcars in the cities of Milwaukee, WI, and BRT systems in
the cities of Omaha, NE and Richmond, VA.

Data Description

We use SafeGraph’s pattern dataset to map the establishments, their role, and their locations in the
surrounding area of the public transportation system. This allows us to keep track of the amount
and type of food establishments. Restaurants, fast-food chains, coffee shops, ice cream and shack
shops, juices and other soft beverage shops, bakeries, food trucks, pubs, convenience stores, and
grocery stores comprise the main categories of food establishments considered. We then regress
foot traffic patterns from SafeGraph, which is a private comprehensive database that tracks
anonymized foot traffic and spending patterns in points of interest in the United States on a weekly
basis. Both datasets will be narrowed to the immediate surroundings of the system's stops (100
meters), two blocks distance (500 meters), and 1000 meter radius distance in the three cities.
Results

We compare foot traffic within 100 meters of any of the transit system’s stops and foot traffic
outside of that radius for both full-service restaurants and limited-service restaurants. Full-service
restaurants are defined by BLS as establishments where a waiter or waitress takes customers’
orders, and payment is made after eating. Limited-service restaurants include establishments where

customers pay at a register before eating.

Milwaukee

Figure 1: Full-service restaurants within and outside 100 meters of a transit stop
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Note: Blue (black) indicates foot traffic in restaurants within (outside) 100 meters of any transit stop.

Figure 2: Limited-service restaurants within and outside 100 meters of a transit stop
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Note: Blue (black) indicates foot traffic in restaurants within (outside) 100 meters of any transit stop.
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When examining Figures 1 and 2 for Milwaukee, several important observations emerge.
First, full-service restaurants located near the transit system's stops witnessed an increase in foot
traffic following the inauguration of the transit system. Second, full-service restaurants were
disproportionately affected by the COVID-19 pandemic lockdown. Additionally, in the long
term, we can potentially identify spillover effects where the introduction of the transit system
correlates with higher traffic at full-service restaurants compared to limited-service restaurants,
although it may take several years for this effect to become noticeable.
Richmond

Figure 3: Full-service restaurants within and outside 100 meters of a transit stop
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Note: Blue (black) indicates foot traffic in restaurants within (outside) 100 meters of any transit stop.

Figure 4: Limited-service restaurants within and outside 100 meters of a transit stop
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Note: Blue (black) indicates foot traffic in restaurants within (outside) 100 meters of any transit stop.

Figures 3 and 4 for Richmond similarly highlight some important effects of the transit
system. First, similar to the Milwaukee case, it may be the effects on restaurants near the transit
investment take years to realize increase foot traffic. Second, during the COVID-19 pandemic
lockdown, full-service restaurants near the transit system experienced a comparatively greater
impact. In the long run, we can potentially identify spillover effects whereby the establishment of
the transit system is associated with increased traffic at full-service restaurants compared to
limited-service restaurants. However, this effect becomes more apparent after a recovery period

following the pandemic lockdown.
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Omaha

Figure 5: Full-service restaurants within and outside 100 meters of a transit stop
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Note: Blue (black) indicates foot traffic in restaurants within (outside) 100 meters of any transit stop.

Figure 6: Limited-service restaurants within and outside 100 meters of a transit stop
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Note: Blue (black) indicates foot traffic in restaurants within (outside) 100 meters of any transit stop.
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Similar to what the other studied cities, Figures 5 and 6 for Omaha show that full-service
restaurants located near the transit system's stops were significantly impacted during the COVID-
19 pandemic lockdown; these restaurants experienced a greater negative impact compared to other
types of establishments.

Secondly, in terms of long-term effects, it may be challenging to easily identify spillover
effects associated with the inauguration of the transit system in Omaha. When comparing Omaha
to Richmond and Milwaukee, where the transit system projects were implemented longer ago and
not amidst a pandemic, it becomes apparent that the necessary time for these effects to materialize
may not have yet occurred in Omaha. Additionally, both full-service and limited-service
restaurants in Omaha exhibit a higher level of volatility. This volatility could be attributed to
smaller-scale economic activities such as the opening and closure of establishments, as well as
fluctuations in customer demand.

Conclusions

While regression results are still forthcoming, these initial observational (descriptive) results
highlight that investments in public transit systems by the TIGER/BUILD program may indeed
cause substitution between food consumption shift happening from limited-service restaurants to
full-service restaurants. Differentiated effects occur in areas proximate to the investments. Cross-
cutting major negative effects on foot traffic food establishment has clear relationship to the
recent COVID-19 pandemic lockdown, in both full and limited-service restaurants. Further
econometric analysis is being performed to address these ideas, and this paper only shows a
preliminary look to the analysis.

This article remains in development. For the most updated version of this research
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project, contact to quinte33@msu.edu
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