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Research Needs 

Annually in the US, there are more than 400 fatalities due to trespassing railroad rights-of-way, 
making trespassing the leading cause of rail-related deaths and largely preventable (USDOT 
Federal Railroad Administration, 2021). In addition to these 400+ average annual fatalities, these 
collisions lead to trauma experienced by the railway staff, rescue personnel, passengers, and 
eyewitnesses (Radbo, Svedung, & Andersson, 2005; Mishara, 2007; Havarneanu, Burkhardt, & 
Paran, 2015). These train-pedestrian collisions often occur due to intentional suicide, crossing 
tracks in prohibited locations, crossing tracks as a potential shortcut, walking/loitering along 
tracks, poor visibility of tracks or train, and easy accessibility/lack of barriers (Silla & Luoma, 
2009; Lobb, Harre, & Suddendorf, 2001; Havarneanu, Burkhardt, & Paran, 2015; daSilva, 2011). 

In recent years, there have been efforts to reduce intentional and accidental pedestrian-train 
collisions, focusing on education, enforcement, and engineering. Education can include training 
station personnel to identify risky behaviors, public awareness campaigns, placing signs with 
suicide crisis hotline numbers near tracks (Gabree et al., 2014), and overall clearer or more 
effective signage (daSilva, 2011). Enforcement targets adding punishment and patrols 
(Havarneanu, Burkhardt, & Paran, 2015). Engineering countermeasures include changing the 
design near and around railroad rights-of-way. These include adding fencing, landscaping, or 
other physical barriers to prevent access, lighting to influence behavior, monitoring and detection 
systems, long range acoustic devices to create unpleasant soundwaves along right-of-way, 
reducing train speeds, dedicated pedestrian and cyclist paths above or below right-of-way, cattle-
cum-trespass guards, or jagged-edge rocks adjacent to tracks (Havarneanu, Burkhardt, & Paran, 
2015; Gabree et al., 2014; daSilva, 2011; Ngamdung & daSilva, 2019). 

Signage is often used as a solution for reducing railroad right-of-way trespassing due to it being 
considered practical and feasible (Sumwalt, 2019). However, the content and location of these 
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signs often vary substantially and could benefit from road user validation of their intended 
meaning. Bazire & Tijus (2009) reported a significant deviation between legal and natural 
(interpreted) meanings of road signs, where in some cases zero participants were able to 
accurately interpret a road sign meaning. As a result, behavior deviations occur when there is a 
mismatch between intended meaning and interpreted meaning of road signs (Bazire & Tijus, 
2009). 

Moreover, a systems perspective is needed on these various countermeasures (e.g., signage, 
barriers, lighting, etc.) to understand their overall impact on influencing [pedestrian] behavior 
near railroad rights-of-way. For example, the presence of a sign or barrier in one location, but not 
in another location along the tracks some number of feet away, could lead pedestrians to think 
entering the right-of-way at that farther location was permitted or safe. Hence, not only is it 
important to understand how road users interpret messaging or mitigation methods at their 
location under various contexts, but also how the use of these countermeasures may divert 
behavior to more unsafe actions in other locations. 

The aim of this study is to evaluate interpretations and unintended consequences of current 
methods used to minimize railroad right-of-way trespassing, as well as identify gaps in public 
knowledge about permissible/non-permissible behavior with railroad rights-of-way. The results 
of this study will better inform efforts to mitigate railroad right-of-way trespassing, and as a 
result, improve safety. 

Research Objectives 

1. Synthesize current methods utilized by entities to prevent railroad right-of-way 
trespassing 

2. Identify public perceptions of safe and permissible railroad right-of-way crossing 
behaviors 

3. Evaluate the understanding of messaging on signs relating to railroad right-of-way 
trespassing prevention 

The overall objective of this research is to identify misconceptions in public knowledge about 
railroad right-of-way crossing in a variety of contexts and situations and identify how mitigation 
and messaging can best reduce railroad right-of-way crossing. The focus of this research will be 
on accidental trespassing (e.g., crossing tracks when not permitted), but will not preclude 
intentional trespassing (e.g., suicides). This project will first review the literature to identify 
documented methods, such as physical barriers, messaging, and outreach campaigns, related to 
rail trespassing safety. The product for this task will include a detailed list of methods to prohibit 
rail trespassing and any resulting measures of effectiveness, as published by the literature. This 
will provide the basis for research objectives (1) and (2), where these mitigation methods will be 
compiled and presented to participants through a survey, to capture public perceptions. These 
perceptions will aim at understanding in what contexts people consider it to be safe and/or 
permitted to enter railroad right-of-way; their interpretations of what is meant by signage 
messaging; and correlations between these conceptions/misconceptions. The product for these 
tasks will include a measure of effectiveness for various mitigation methods, as well as key gaps 
in knowledge of railroad right-of-way trespassing.  
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Research Methods 

A comprehensive literature review will be conducted to synthesize the current methods used to 
prevent railroad trespassing (research objective 1). The Colorado State University’s library 
database and Google Scholar will predominately be used to review academic publications, 
journal articles, publications by cities, states, national, and rail (freight, transit) agencies, and for-
profit companies. 

A survey study will be conducted to identify perceptions of the public for when it’s safe to enter 
a railroad right-of-way (research objective 2) and interpretations of signage messaging (research 
objective 3). The survey will be developed and administered through CSU’s subscription of the 
Qualtrics online survey platform. A survey will be utilized to most feasibility ask a variety of 
questions to a relatively large number of participants and analyze the data with a structured 
approach. Survey responses will be collected from at least 400 participants to capture their 
perceptions and interpretations of the various scenarios and messaging identified in research 
objective 1. The exact number of respondents needed will be determined once the survey 
questions are refined. Respondents will be over the age of 18 years old and live in the United 
States. A cross section of gender and socioeconomic demographics will be sampled. Participants 
will be recruited through CSU networks and through a paid survey polling platform, such as 
Amazon Mechanical Turk, Survey Monkey, Qualtrics, or Pollfish. 

The survey will capture general demographic information, to ensure a representative sample was 
collected. The survey questions will be developed under the guidance of PI Miller, who has 
extensive experience conducting survey studies. The majority of the questions will provide 
participants with a picture, and they will have to provide their interpretation of the scenario. For 
example, pictures of railroad trespassing signs will be shown, and they will be asked when it 
would be safe to enter the railroad right-of-way based on the sign (e.g., never, only when a train 
is not present, etc.) or how safe they think it would be to cross (using a Likert scale). The survey 
will include signage that does not always prohibit crossing, to dissuade participants from 
thinking the correct answer should always be “never” or “extremely unsafe”. The survey will 
also provide pictures of scenarios with railroad tracks and various signage and mitigation 
methods, and participants will be asked to click on the picture where they think it would be safe 
to cross. There will also be questions without accompanying pictures, aimed at capturing gaps in 
knowledge of the public on rail right-of-way hazards and rules. 

The data will be analyzed using both summary statistics and inferential statistics; this will be 
conducted using the R statistical software program. The summary statistics will aggregate the 
data in tables, cross-tabulations, and figures to present overall trends in perceptions. This can be 
used to infer which mitigation method/signage is perceived accurately, inaccurately, and how 
these change across scenarios/contexts. Inferential statistics such as Kruskal Wallis tests, Mann-
Whitney U-tests, chi-square tests, and cluster analysis, will be used to compare responses 
between groups of people. For example, grouped by how often they are exposed in the real-
world to railroad rights-of-way or grouped by how they answered other questions in the survey. 
This can be used to infer how various mitigation methods/signage can more broadly reach a 
variety of people effectively.  
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Expected Outcomes  

The findings from this study are expected to provide validation for effective and non-effective 
mitigation methods from actual road users who would interact with railroad rights-of-way. This 
study will compile a list of mitigation methods and any documented evidence for their 
effectiveness. This study will then generate a measure for how people interpret and would intend 
to respond to these mitigation methods. Lastly, this study will identify gaps in knowledge from 
people about safe and permissible behaviors near railroad rights-of-way. These findings will be 
documented in publications and presentations (see Technology Transfer). Further, the results of 
this findings provide the foundation for future research or practitioners to modify ineffective 
methods and/or select a subset of most effective methods to implement near railroad rights-of-
way, and measure how trespassing behavior changes as a result. 

Relevance to Strategic Goals  

USDOT strategic goal: Safety. This project will compile a list of methods (e.g., physical barriers, 
campaigns, signage) and their documented effectiveness used to minimize railroad trespassing 
events. Then, use this information to capture public perceptions on how they would behave when 
encountering these various methods. This would establish the basis for future work to more 
feasibly implement or modify a subset of these methods and measure the resulting changes in 
railroad trespassing events. Hence, this study aims to improve safety by identifying disconnects 
between intended design of methods and user understanding of methods, to reduce rail-related 
fatalities and injuries. 

Educational Benefits 

This project will support one graduate student and is anticipated to serve as a master’s thesis 
topic. Under the guidance of PI Miller, this student will conduct all steps of this study. 
Additionally, this study will yield content for use in PI Miller’s classes. The raw data from the 
survey will be used in ENGR580a5 “Systems Data Lifecycle and Visualization” as a class 
exercise for students to practice visualizing survey responses. The survey itself will be used as a 
class example in SYSE 534 “Human Systems-Integration” when teaching students about how to 
develop surveys for quantifying human behavior. 

Technology Transfer 

In addition to providing the content for a master’s thesis, which will be published through 
Mountain Scholar, the results from this study will be disseminated through peer-reviewed 
outlets. It is expected that this research will generate one peer-reviewed journal article and one 
peer-reviewed conference proceeding/presentation. A journal focusing on transportation safety 
and/or road user behavior will be targeted, such as the Journal of Transportation Safety & 
Security, Accident Analysis & Prevention, or Transportation Research Part F: Traffic 
Psychology and Behaviour. A similar subject matter conference will also be targeted, such as the 
Transportation Research Board (TRB) Annual Meeting or the Human Factors and Ergonomics 
Society (HFES) Annual Meeting. Additionally, the CSU Systems Engineering Department’s 
communication channels will be used to showcase this study. The department has a 
communication and marketing coordinator who writes articles featuring student work and faculty 
research; articles about PI Miller’s work has recently been featured in the department’s quarterly 
newsletter, website, LinkedIn page, and the Colorado State University’s Source Magazine. The 
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milestones of this project, including progress, results, and dissemination will be documented in 
the UTC’s Semi-Annual Progress Reports. 

Work Plan 

1. Literature review of preventative railroad trespassing measures (3 months) 
2. Develop survey, determine sample size, and pilot survey (3 months) 
3. Collect survey responses (3 months) 
4. Analyze survey data (6 months, including 1 month overlap with previous task) 
5. Write reports (4 months) 

The total project duration will last 1.5 years. The first task will be the literature review (item 1), 
beginning month 1 and completing by end of month 3. This task will generate a detailed list, 
including pictures as appropriate, of specific education, enforcement, and engineering methods 
used in preventing railroad trespassing events, as well as documented evidence for their 
effectiveness. It will be known when this task is completed when the review of the literature 
reaches saturation, that is, when no additional mitigation methods can readily be uncovered. The 
second task will be developing and piloting the survey (item 2), beginning month 4 and 
completing by end of month 6. Best practices in survey design will be referred to during 
development, including incorporating control survey questions that ensure data quality. The 
survey will be piloted on at least four people outside of the research team. This piloting will 
focus on making sure the questions make sense to the audience and capture their intended 
purpose; as well ensure the survey is an appropriate length to minimize survey respondent 
attrition. Based on the questions included and supporting literature, the exact number of 
responses needed will be determined, but it is expected that around 400 responses will be the 
aim. During this time, the research team will obtain IRB approval for the study from CSU’s IRB. 
Survey data collection (item 3) will begin in month 7 and complete by end of month 9. It will be 
known when this task is completed when preliminary data cleaning reveals that the targeted 
number of responses has been reached; preliminary data cleaning will include removing partially 
completed surveys or surveys that do not pass control questions. Survey data analysis (item 4) 
will begin in month 9 and complete by end of month 14. This will include data cleaning and 
analysis, as per the methods described in the Research Methods section. This task will partially 
overlap with data collection because data collection does not need to be complete to begin 
writing cleaning and analysis scripts. The last task, writing reports (item 5), will begin in month 
15 and predominately complete by end of month 18. The MPC final report will be completed by 
end of month 18, as well as final drafts for peer-reviewed publication and conference. However, 
due to timing of publication review feedback and conference dates, these items may extend 
beyond end of month 18. The research team will do their best to ensure that the intended 
publication(s) and presentation(s) for this study wrap up as quickly as possible after this 18-
month project duration. 

Project Cost 

Total Project Costs: $33,000 
MPC Funds Requested:  $15,000 
Matching Funds:  $18,000 
Source of Matching Funds: Colorado State University 
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