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At Trapac a few dozen people monitor in control rooms. On the wharf itself, TraPac uses people
only to run the cranes that unload ships and to drop containers the last few feet onto waiting
trucks and trains. The question of how the use of autonomous vehicles will affect the workforce
remains and open question. There are many predictions that AV will reduce the number of
accidents and incidents on highways and roadways. However, more intense and concentrated
operations may require additional training and monitoring to ensure that there is a safe
environment.

Sam Loesche, a Teamsters lobbyist, has said that, “We have not seen a situation where any
responsible operator would agree that there’s a role for this technology without an operator in the
cab. Our view is [that] the best piece of safety technology is the driver.”® Joan Claybrook, former
head of the National Highway Traffic Safety Administration, says it could take 10, 20, even 30
years of tinkering with and improving self-driving technology until it is truly safer than human
drivers.® The International Brotherhood of Teamsters asserts that “self-driving trucks will
continue to need a driver to help out in case of emergencies, to handle paperwork, to assure the
safety of the cargo, to pull a truck into a warehouse.”’

Technologically advanced automotive systems may enhance safety in comparison to human-
only-operated vehicles. For self-driving vehicles to succeed at maximizing safety, they will need
extensive testing and research. It is generally agreed that situational awareness, or the full
understanding and appreciation of the surrounding environment, is critical for safety. However,
collection and analysis of situational awareness data that influences the prevention of
transportation related accidents is a significant hurdle for the automotive industry and at this
point a barrier to developing vehicles that are reliable, safe, and operable.® Partial autonomy may
be the name of the game in the near future as operators are used to augment the safety
technology of experimental vehicles.

In the freight environment, the “longest continuous journey by a driverless and autonomous”
vehicle was conducted on Oct 20, 2016 when a load of Budweiser beer was transported 132
miles from ft. Collins to Colorado Springs.® While there was a person in the vehicle, he was
monitoring the trip from the back seat and never took the wheel. He did however, drive it onto
the interstate and off the interstate into the loading area.

The “Self Drive Act” was unanimously approved by the House Energy and Commerce
Committee in July, before Congress left for August recess, and passed the full House on a voice
vote.!® According to one estimate, self-driving cars could reduce traffic fatalities by up to 90
percent. However, when Joshua Brown's Tesla collided with a tractor-trailer in 2016 at more
than 70 miles per hour, the fatality and accident became the world's first known car crash
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involving a partially autonomous vehicle. Results of the NTSB analysis of the available data

indicated prior to the collision, Brown was audibly warned six times and visually warned seven
times, to keep his hands on the steering wheel. The recorder data reviewed by NTSB and Tesla
indicated that Brown had his hands off the wheel for 90 percent of his final drive, according to
Tesla vehicle data reviewed by the National Transportation Safety Board.!* Other data suggest
that Brown had overridden the controls and set the cruise control for 74 mph (nine MPH above

the speed limit) less than two minutes before the crash.'?

The Prius also has dynamic radar cruise control that, maintains a specific speed on the highway
but applies the brakes when it senses the car in front slowing down or stopping. However, the



The results clearly point to the conclusion that if you take drivers out of the role of active
control, it is difficult to get them back in when they are needed. The inference that must be that
drivers and operators of semi-autonomous vehicles will be required to pay full attention to the
driving situation, even if they are not required to actually do anything. Most critical is that they
may need to take control of their vehicle in unexpected circumstances, usually fairly quickly.
Experience with pilots suggests that this will not go smoothly for everyday drivers. Typical
reaction times, where milliseconds might mean the difference between life and death, may not be
sufficient. Drivers will likely expect their vehicles safety systems to prevent accidents and will
probably expect automated warnings to alert them when their attention or action is needed.?

In the freight environment, a similar set of circumstances may arise where reliance on safety
equipment and technology can lead to a lack of vigilance. Given that some of these settings may
not be on the open road adoption of partially automated equipment may take place at a more
rapid pace in freight yards and warehouses. Accordingly, the risk of safety lapses in such an
environment are greater than a non-automated or fully automated environment. Consequently,
the present research seeks to address the issues of how the introduction and adoption of
technology into an operating environment might affect safety attitudes, safety practices, and
accidents and incidents in the immediate environment.

One of the key factors influencing the number of accidents that occur in the workplace, or in an
autonomous or semi-autonomous work environment, is safety culture. As noted in our previous
work the FRA has expressed interest in studying safety culture in railroad operations and
recently FRA and BNSF engaged in a joint effort to review the BNSF Safety Culture (FRA,
April, 2015).22 Also, FRA Administrator, Sarah Feinberg, noted when discussing a recent
incident involving Metro-North that, “safety culture, preventing accidents before they happen
and increasing worker safety,” was important. The FRA also stated that “Multiple studies have
confirmed what many have intuitively known all along” that safety culture plays a key role in
accident prevention. However, visible progress towards established goals is a more effective
motivator than money or personal recognition for the average worker in a world-class operation.
Moving towards achievement metrics and away from failure metrics becomes increasingly vital.
(FRA, August 2011)?® Accordingly, the present research is designed to continue the development
of a viable measure of safety culture by continuing the validation process with a large commuter
rail transportation organization.

Recently, Sherry & Colarossi (2016)%* released a study that initiated the development of a tool to
measure of safety culture. The instrument was normed on a large sample of employees of a large
public transportation agency (N=1909) participants were obtained. One-way between groups
analysis of variance (ANOVA), and post hoc tests provided initial evidence of the validity and
reliability of the Safety Culture Scale as a measure for the transportation industry in that the scale
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significantly differentiated (p<.05) between persons who had been involved in accidents and
safety violations thus demonstrating the relationship between safety culture and accident rates.
(See Figure 1.) In addition, a follow-up study with a large regional rail transportation company
demonstrated significant differences in safety culture and attitudes between key departments in
the organization. (See Figure 2.)

A normative instrument designed and validated on railroad properties is needed because of the
vastly different environment and set of operating practices, corporate culture, historical
traditions, and unique set of working conditions. Much of the published material on safety
culture has to do with nursing, hospital practices® and oil and gas operations.

& I

A review of the literature of safety culture in the trucking industry by the Transportation
Research Board (2007)? identified several key aspects of performance that were related to safety
culture including:

Inattention to tasks and responsibilities.

Lack of motivation to perform well.

Lack of awareness

These factors might be especially affected by the introduction of autonomous or semi-
autonomous vehicles into an operational environment. As such, the safety culture, that many
companies go to great lengths to develop and maintain, could be negatively impacted and require
additional efforts to address. The utilization of a standard measure of safety culture to assess the
impact of the introduction and utilization of autonomous and semi-autonomous vehicles into an
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operational freight environment is needed. By assessing safety culture, and accident rates the
comparison of pre-post interventions as well as the normative comparison of organizations to
each other, we can monitor and evaluate the impact of autonomous or semi-autonomous vehicles
into an operational environment. In addition, such measurements could also aid in the
identification of areas within an organization, such as departments, relationship between
management and labor, training programs and other areas that are in need of improvement
relative to establishing a strong safety culture.

Thus, the proposed study will monitor and evaluate the impact of autonomous or
semiautonomous vehicles on safety and safety culture in an operational environment.

Research Objectives:

1.

2.
3.
4.

Obtain buy-in and collaboration from private industry on a key investigation into the role
of autonomous vehicles and safety culture from industry partners.

Review of current literature on autonomous vehicles and safety culture

Brief stakeholders in organization on the importance of safety culture

Assessment of organization on safety culture through interviews, online, and paper and
pencil administration.

Gather historical data on occurrence of accidents and incidents in the operational
environment.

Perform data analysis to determine relationship between the presence of autonomous
vehicles and the impact on safety culture and safety performance.

Conduct feedback presentations to stakeholders and community leaders in a public
workshop.

Prepare draft of report and development of recommendations.






contributing to safety, economic competitiveness and efficiency and developing the work force
in the transportation system in the US.

Educational Benefits:

Several graduate students will assist with the project thereby contributing to the development and
education of graduate students who will later be employed in the industry. These students will
gain experience in the data collection techniques commonly used in the transportation industry.
In addition, they will gain an understanding of the theory and best practices associated with
safety and safety culture.

Tech Transfer:

There will be three mediums for technology transfer. First, small briefing meetings with
stakeholders will be held to discuss the result so the study will be conducted. This will include
members of the organization (eg. Trapc) as well as employees, labor, management and other
officiations associated with the local site. Discussions regarding the implications of the findings
for the local operations and community will be discussed.

Second, papers and reports will be placed on our web site. These will be avaialb to interested
parties and will consist of the findings and recommendations of the study. A one page summary
of the results will be prepared and disseminated using this medium.

Finally, A regional conference on the safety culture and autonomous vehicles and safety
technology will also be planned and conducted. This will most likely be held in Denver,
Colorado and consist of a one-day workshop to present findings as well hear from other local and
regional experts on the impact of this technology.

Work Plan:
1. Literature Review
2. Data Collection
3. Data Analysis
4. Report Preparation
5. Dissemination of Results

Achieving the overarching goal of this project requires the completion of several different tasks.
Since the project will be built upon the previous work and studies we anticipate that the results will
be a significant contribution to the existing literature. In addition, it will not be necessary to invest
time and effort into developing the assessment tools thereby shorten the overall project. Permission
from industry participating organizations will be needed to implement these data gathering efforts.

Task 1 — Literature Review

Various sources will be consulted to identify relevant psychological, operational, and experimental
studies and papers. These papers will be reviewed for their identification of relevant work practices
relevant to the
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