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Introduction

The General Transit Feed Specification (GTFS) is an open source data format through which public transportation agencies 
share information about routes and vehicle arrival and departure times. Agencies can publish static transit schedules 
(GTFS-s), or even incorporate real-time information (GTFS-r) (Figure 1 shows examples of each type). A variety of trip-
planning applications, including Google Maps and the Transit mobile app for iOS and Android, rely on GTFS feeds to 
incorporate public transit information. Through these widely-used applications, both types of GTFS feeds help can reduce 
the individual time costs of ridership and difficulties connecting between services operated by different transit agencies.

In April 2020, the California Integrated 
Travel Project conducted a Feasibility 
Study that called for the widespread 
adoption of GTFS-s and GTFS-r to make 
transit simpler for California residents.1 
When centralized applications such 
as Google Maps or the Transit map 
integrate GTFS data, commuters can 
easily plan multi-modal trips with 
numerous connections. As we show at 
the conclusion of this paper, GTFS is also 
key to system resiliency as it can facilitate 
communication between agencies and 
riders during emergencies and major 
service modifications or outages, such as 
those experienced during the COVID-19 
pandemic.

To date, there is little research on patterns 
of information sharing across transit 
agencies. This background paper examines 
the transit provider and ridership 
characteristics associated with the 
publication of GTFS feeds. In the analysis, 
GTFS publication is defined as the public 
sharing of data feeds that can be widely 
used by multiple actors, from public 

agencies to private sector app providers.2 Learning about these patterns should help reveal barriers to publication, and 
potentially facilitate widespread adoption of this important data-sharing policy by transit agencies.

1 The study can be found here: https://dot.ca.gov/cal-itp
2 Several agencies might share their information with certain entities (such as the Transit mobile app) through private 
agreements. 

Figure 1 GTFS-realtime (left) and GTFS-static (right) to provide wait 
times in Google Maps.
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Research Variables

Definitions and descriptive statistics for all variables included in this study are reported in Table 1. 

Data
This study examined patterns of data publication across California transit agencies that reported to the National Transit 
Database (NTD) in 2018, the most recent period of publicly available data as of April 2020. The NTD contains all California 
agencies that receive funding from the Federal Transit Administration. The database excludes 16 other agencies that 
account for only one percent of ridership in the state.3 The analysis in this study further excludes all agencies that provide 
demand-responsive service only (e.g. taxis, vanpools, and specialized services for seniors or disabled citizens). The final 
dataset has 172 agencies.

Outcome Variables
The study looked at whether or not agencies in the database published publicly available static (GTFS-s) or real-time 
(GTFS-r) feeds during April 2020. Data on publication of GTFS-s feeds was obtained from OpenMobility Data (www.
transitfeeds.com). Data on the publication of GTFS-r feeds was coordinated with the California Integrated Travel Project. 
While several agencies might share their information with certain entities (such as the Transit mobile app) through private 
agreements, this study focuses on publicly available transit data feeds that are widely disseminated and integrated into 
third party-applications like Google maps. Future work may consider public agencies sharing with private entities as well. 

Independent Variables
The 2018 NTD also provided data that may help explain why certain agencies are more likely to share data information, 
including each agency’s organization type, NTD reporting type, vehicles operated, service area size, and the population of 
the service area.

The NTD classifies agencies based on the type of reporting required of them: full, reduced and rural. Agencies that are 
relatively small or based in rural areas do not have to make full reports to the NTD.4 It also groups transit agencies by 
type: a) independent public agencies or authorities; b) city, county or local government units; c) other types, including 
universities, tribes, private corporations, and regional councils of government, of which the dataset only includes 9 total 
agencies. 

The analysis also included data on city level sales tax rates and income levels. City level sales tax data was collected from 
the California Department of Tax and Fee Administration for 2020. Data on the mean income level as reported in the 2010 
US Census by zip code comes from the Population Studies Center at the University of Michigan. These city and zip code 
level variables were joined with NTD data based on the zip code and city of the agency’s main offices. Future work will 
merge tax and income level data with the NTD data by using transit agency service boundaries and a weighted average of 
the corresponding city and zip code level data.

3 Find more information here: https://dot.ca.gov/-/media/dot-media/documents/cal-itp/calitp-feasibility-study-042420-a11y.pdf
4 Agencies that either a) receive federal funding specifically designated for rural areas (section 5311 from the Federal Transit Administration) or b) 
operate 30 vehicles or less across all modes and types of service and do not operate fixed guideway (such as rail or Bus Rapid Transit) and/or high 
intensity busway service are classified as rural or reduced reporters to the NTD, respectively. 
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Table 1. Definitions and descriptive statistics for outcome and other variables 
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Analysis and Results

Of the 172 agencies in our dataset, 93 (54 percent) had published GTFS-s feeds. Only 32 agencies in California (19 
percent) have published GTFS-r feeds.  Figure 2 breaks down the study agencies by reporter type and agency type and 
whether they have published either static or real-time information. 

Reduced and rural reporters are less 
likely than the larger full reporters to 
have published GTFS-s feeds. Table 
2 demonstrates that these trends 
hold even when controlling for the 
other variables listed above using 
an Ordinary Least Squares (OLS) 
linear probability model. Model 1 
includes all of the variables. Model 2 
excludes variables that are collinear 
(or redundant) with the explanatory 
variable Reporter Type: Rural. “Other” 
type transportation agencies are also 
less likely than government run and 
independent public transit authorities 
to publish feeds, but this category 
of operator is small and has only 9 
members, making inference from this 
pattern difficult.

These trends also hold for GTFS-r 
publication (Table 3). Furthermore, 
while the majority of transit agencies 
in California are government run, 
independent public transit authorities 
are more likely to publish GTFS-r 
feeds than other types of agencies, 
particularly those operated by a 
county, city, or local government unit. 
Across models 1 and 3, we see that 

independent transit authorities are more likely to publish GTFS-r feeds than local government units. Across models 1 and 
2, we see that rural and reduced reporters are less likely to publish GTFS-r feeds than full reporters.  Model 4 further shows 
that even when the sample is restricted to only agencies that have GTFS-s or GTFS-r feeds, independent agencies are far 
more likely to publish real time (as opposed to simply static) feeds than other types.

Figure 2. Publication of GTFS feeds by National Transit Database (NTD) 
reporter type and transit agency type. Note: The “Other” transit agency 
type includes tribal agencies, universities, private corporations, and 
regional councils of government.
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Table 2. Predictors of GTFS-s Adoption among CA Transit Agencies, 2020.
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Table 3. Predictors of GTFS-r Adoption by CA Transit Agencies, 2020. 
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Relevance of the GTFS During the COVID-19 
Pandemic

As California’s experience during the COVID-19 pandemic shows, the widespread adoption of GTFS-r is key facet of transit 
system resiliency. The introduction of shelter-in-place orders and social-distancing guidelines during the pandemic greatly 
reduced the use of public transit. Based on usage of the Maps app, Apple estimates that transit use in the United States 
decreased by 75% between January 13th and April 25th  2020.5 Many public transit providers across the country cancelled 
or modified their services in response to this decline. 

During the week of April 20th, we studied efforts by 30 transit agencies across California to communicate service 
modifications to the public through websites and GTFS feeds (Table 4). We examined randomly selected samples of 10 
agencies that did not publish any type of public GTFS feed, 10 that shared static information using GTFS-s, and 10 that 
shared real-time information using GTFS-r. Data on GTFS-s feed publication were webscraped from a centralized online 
repository, and data on GTFS-r feed publication were provided by the California Integrated Travel Project.6 While several 
agencies share their information with certain entities (such as the Transit mobile app) through private agreements, we 
defined GTFS publication as the public sharing of feeds that can be widely used by multiple actors, from public agencies to 
private sector app providers. 

We found that service modifications were common during the pandemic. According to the websites of the 30 agencies 
studied, 23 had modified service schedules. We further found that use of GTFS-r was essential to the timely and accurate 
communication of service modifications and coordination of connecting trips between transit agencies. Of the 10 agencies 
using GTFS-r during normal operations, 8 continued to use GTFS-r during the pandemic and were thus able to directly 
communicate service changes to riders in an automated and efficient fashion. In contrast, while 8 of the 10 agencies 
using GTFS-s during normal operations made some type of service modification or cancellation, these changes were only 
reflected in the public GTFS-s displayed through Google Maps for 3 of the 8 agencies. 

5 Apple has made this data public beginning in January 13th. The data for this brief was collected on April 25, 2020. Find 
more information here: https://www.apple.com/covid19/mobility
6 The online repository scraped can be found at https://transitfeeds.com. Information in this background paper is current 
as of April 1, 2020.
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Table 4. Summary of service modifications and incorporation of changes into Google Maps by transit agency
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Discussion

In summary, we have identified two predictors of GTFS feed publication that operate independently of one another, 
namely 1) whether or not an agency is reasonably large and operates in an urban area, and 2) whether or not it is an 
independent public agency, as opposed to a department within a local government. 

An important area of future research is uncovering exactly why these patterns hold. Doing so will allow researchers to 
make policy recommendations to facilitate feed publication. It is possible, for example, that larger agencies have more 
resources to devote to publishing feeds or that independent agencies possess more capacity to develop innovative 
technological applications to attract customers.  Potential barriers to publication at smaller agencies might be insufficient 
budget or personnel to implement and develop the feeds. As a result, state or federal level funding and coordinated 
planning at the state and regional levels may facilitate the timely publication and dissemination of this important 
information, thereby providing a stronger foundation for increased transit information for passengers and public agencies 
alike. 

The COVID-19 pandemic shows that the widespread adoption of GTFS-r in particular is essential to the resiliency of 
communities to emergencies. In situations where services are continuously modified, it is costly for agencies to constantly 
update their GTFS-s feeds, and this information is less likely to reach users than GTFS-r feeds integrated into applications 
like Google Maps. This finding is critical from a social equity standpoint. A recent survey of over 20,0000 transit riders 
performed by the company behind the Transit mobile app found that current transit riders are more likely to be women, 
in lower-income brackets, and African American, Latino, or Native American as compared to transit riders prior to the 
pandemic.7 These trends are in line with recent research finding that workers in sectors characterized by low rates of 
working from home or close physical contact with others are more economically vulnerable, and rely more on public 
transit (Mongey et al. 2020). The data from the COVID-19 pandemic shows that wider adoption of GTFS-r in particular 
would make it easier for vulnerable populations to learn of and cope with service modifications.

7 More information about the survey is available here: https://transitapp.com/coronavirus

9

https://transitapp.com/coronavirus


References

Analysis of Proposed Cal-ITP Initiatives: A Feasibility Study. California Integrated Travel Project. Sacramento, 24 April 2020 

Mongey, Simon and Pilossoph, Laura and Weinberg, Alex, Which Workers Bear the Burden of Social Distancing Policies? 
(April 26, 2020). University of Chicago, Becker Friedman Institute for Economics Working Paper No. 2020-51. Available at 
SSRN: https://ssrn.com/abstract=3586077 or http://dx.doi.org/10.2139/ssrn.3586077

1 0

https://ssrn.com/abstract=3586077
http://dx.doi.org/10.2139/ssrn.3586077

	Introduction
	Research Variables
	Data
	Outcome Variables
	Independent Variables

	Analysis and Results
	Relevance of the GTFS During the COVID-19 Pandemic
	Discussion
	References
	Figure 1 GTFS-realtime (left) and GTFS-static (right) to provide wait times in Google Maps.
	Figure 2. Publication of GTFS feeds by National Transit Database (NTD) reporter type and transit agency type. Note: The “Other” transit agency type includes tribal agencies, universities, private corporations, and regional councils of government.
	Table 1. Definitions and descriptive statistics for outcome and other variables 
	Table 2. Predictors of GTFS-s Adoption among CA Transit Agencies, 2020.
	Table 3. Predictors of GTFS-r Adoption by CA Transit Agencies, 2020. 
	Table 4. Summary of service modifications and incorporation of changes into Google Maps by transit agency


Accessibility Report

		Filename: 

		GTFS BG Paper_v4.pdf



		Report created by: 

		lpodolsky

		Organization: 

		



 [Personal and organization information from the Preferences > Identity dialog.]

Summary

The checker found problems which may prevent the document from being fully accessible.

		Needs manual check: 2

		Passed manually: 0

		Failed manually: 0

		Skipped: 1

		Passed: 25

		Failed: 4



Detailed Report

		Document



		Rule Name		Status		Description

		Accessibility permission flag		Passed		Accessibility permission flag must be set

		Image-only PDF		Passed		Document is not image-only PDF

		Tagged PDF		Passed		Document is tagged PDF

		Logical Reading Order		Needs manual check		Document structure provides a logical reading order

		Primary language		Passed		Text language is specified

		Title		Failed		Document title is showing in title bar

		Bookmarks		Passed		Bookmarks are present in large documents

		Color contrast		Needs manual check		Document has appropriate color contrast

		Page Content



		Rule Name		Status		Description

		Tagged content		Passed		All page content is tagged

		Tagged annotations		Passed		All annotations are tagged

		Tab order		Failed		Tab order is consistent with structure order

		Character encoding		Passed		Reliable character encoding is provided

		Tagged multimedia		Passed		All multimedia objects are tagged

		Screen flicker		Passed		Page will not cause screen flicker

		Scripts		Passed		No inaccessible scripts

		Timed responses		Passed		Page does not require timed responses

		Navigation links		Passed		Navigation links are not repetitive

		Forms



		Rule Name		Status		Description

		Tagged form fields		Passed		All form fields are tagged

		Field descriptions		Passed		All form fields have description

		Alternate Text



		Rule Name		Status		Description

		Figures alternate text		Failed		Figures require alternate text

		Nested alternate text		Passed		Alternate text that will never be read

		Associated with content		Passed		Alternate text must be associated with some content

		Hides annotation		Passed		Alternate text should not hide annotation

		Other elements alternate text		Passed		Other elements that require alternate text

		Tables



		Rule Name		Status		Description

		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot

		TH and TD		Passed		TH and TD must be children of TR

		Headers		Failed		Tables should have headers

		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column

		Summary		Skipped		Tables must have a summary

		Lists



		Rule Name		Status		Description

		List items		Passed		LI must be a child of L

		Lbl and LBody		Passed		Lbl and LBody must be children of LI

		Headings



		Rule Name		Status		Description

		Appropriate nesting		Passed		Appropriate nesting




Back to Top

