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Preface

This report summarizes the lessons learned from the implementation of a new safety rules
revision intervention in transportation carriers. The purpose of the study, sponsored by the
Federal Railroad Administration (FRA) Human Factors Research and Development (R&D)
Program, was to examine the impact of safety rules revision on safety culture, incident rates, and
liability claims in the rail industry. To examine the impact and identify future activities in the
safety rules revision area, the study examined lessons learned from transportation carriers that
had undertaken safety rules revision. The study approach used data collected during interviews
with management and labor employees in three railroads and one inland barge line. The data
were content-analyzed to assess the impact on union-management relations, safety culture,
liability claims, and other outcomes. The research team also examined injury rates at the carriers
to judge the impact of the programs on safety. Given the preliminary and exploratory nature of
this report, the data are used to suggest possible explanations and future activities.

The work has been performed under an interagency agreement between the FRA’s Human
Factors R&D Program and the Volpe National Transportation Systems Center’s Operator
Performance and Safety Analysis Division.
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Executive Summary

The purpose of this study, sponsored by the Federal Railroad Administration (FRA) Human
Factors Research and Development Program, was to examine the impact of safety rules revision
on safety culture, incident rates, and liability claims in the rail industry. To accomplish this and
to identify future activities in the area, the authors examined lessons learned from transportation
carriers that had undertaken safety rules revision. This report seeks to answer the following
questions through a review of relevant literature, interviews with key participants (management
and labor) in rules revisions at several freight carriers, and an analysis of incident data from the
same organizations.

e How did freight carriers implement the safety rules revision process? What were
some of the challenges these companies faced, and how did they address them?

e What are the impacts of safety rules revisions on safety culture, liability, injury rates,
and other related outcomes?

¢ What enhancements to the current research methods would help the industry learn
more about the costs and benefits of this intervention?

e What areas concerning safety rules revision should be explored in the future?

Research suggests that safety culture is a significant contributing factor to variations in
workplace safety outcomes. Accordingly, organizations in a number of industries have
undertaken a variety of reforms aimed to improve the safety culture with the goal of reducing
occupational injuries and deaths. In the railroad industry, more carriers are using the safety rules
revision process to improve safety culture and obtain greater participation of front-line workers
in the prevention of injuries. During safety rules revision (or rules consolidation), the primary
responsibility for rules creation shifts from the management to teams of front-line workers, with
management in a supporting role. To avoid some of the pitfalls of the old rulebooks, such as
duplicative and conflicting safety rules and confusion about which rules applied to everyone
versus which ones applied only to a given craft, the rules revision process uses a strict definition
of arule. It must be possible to comply with a rule 100 percent of the time, and a rule must
describe the ONLY proper way to perform a work activity." To minimize confusion, rules that
are applicable for all employees are defined as core rules, whereas those that are appropriate for
only members of a certain craft are craft-specific rules. Thus, rulemakers can identify key rules
that are universally enforceable and eliminate unnecessary and conflicting rules. The rulebook
format is also modified, so that the rules are easier to locate than in the older rulebooks, which
often contained operating rules, training materials, and job aids throughout. Books created using
the rules revision process are easier to understand and comply with because of the strict
definition of a rule, increased clarity in the rulebook format, and the significant reduction in the
number of rules. Rules revisions seek not only to reduce confusion due to poorly written
rulebooks, but also to promote compliance and workforce participation in the rules and improve
safety culture through the process of carrier-wide negotiation and collaboration on the
development of the safety rules.

! In addition to rules, recommended work practices also exist, which are suggested guidelines that do not have to be
followed in every situation.



Several pressures in the railroad industry prompted companies to create voluminous safety
rulebooks. First, when employee behavior not governed by an existing rule led to an injury,
management often wrote a new rule to prevent similar injuries. Second, railroad mergers during
the 1980s and 1990s resulted in the combination of hundreds of overlapping, and sometimes
conflicting, safety rules. Third, the Federal Employer’s Liability Act (FELA), which governs the
handling of railroad worker injury compensation, requires plaintiffs to show employer fault to
receive compensation.? In response, railroad management developed increasingly specific and
numerous safety rules, which some members of the workforce contend led to confusion, the use
of rulebooks as punitive tools for management, and rules proliferation to limit carrier liability.

Railroad management, labor, and FRA have expressed interest in safety rules revision to improve
safety culture, prevent injuries, and reduce FELA-related losses in the industry. Rules revision
builds trust between labor and management through broad workforce participation in the writing
of rules and improves compliance because more ownership of the new rules exists. Carrier
liability is reduced because the resulting rules are easier to understand and follow than the rules
in use before the revision. Combining these benefits could lead to a reduction in injury-related
costs, which could lead to a significant boost to the industry, as injury-related costs are
considerable.®

Lessons Learned

Analyses of incident rate data and interviews with key participants in safety rules revision efforts
suggested a number of lessons learned. These lessons learned were placed in one of four
categories: bottom-line benefits, other benefits, implementation strategies, and challenges.

Bottom-Line Benefits

Incident rate improvements. A preliminary analysis of incident data at three carriers suggested
that safety rules revision (combined with other senior management activities to increase
workforce participation in safety) had a positive impact on incident rates at one rail carrier
(Kansas City Southern [KCS]), where a statistically significant (p < 0.01) improvement occurred
in incident rates beginning in 1999.* The management activities, which began before the actual
rules revision effort, included a more developmental approach to rule violations and the hiring of
a rules revision consultant to identify issues and build trust. Incident rate declines at the other
two carriers could not be attributed with complete confidence to the process due to other changes
that occurred at the same time, but available data did not fully rule out a positive impact on
incident rates. During this study, it was not possible to assess the extent to which

2 When an incident occurs, blame is assigned to either workers or management. Employees may lose their jobs if it
is determined they violated a rule, and the carrier may have to pay damages (in addition to medical costs) to an
injured worker for the rest of the worker’s life if it is determined that management was acting in a neglectful
manner. An unfortunate byproduct of the FELA insurance system is that rules have become central to the
relationship between labor and management.

® In its 2000 quarterly report to shareholders, Burlington Northern Santa Fe Corporation (BNSF) estimated that its
personal-injury-related events were $207 million (BNSF, 2001).

* Incident rates were calculated by taking the number of FRA reportable incidents (injuries, illnesses, deaths) per
number of full-time equivalent workers per year.



implementation effectiveness varied between different departments within the carriers, or
whether a reduction existed in the specific types of incidents related to the rules in the new
rulebook. In addition, given the data available, it was impossible to assess whether rules revision
was more important than the management preparatory work or vice versa, since the evaluation
team could not distinguish their relative effects. In this analysis, their combined effect was
investigated, since the management of preparatory work and rules revision were both concerned
with changing safety-related values, attitudes, and patterns of behavior.

Reduced liability and injury costs. Safety executives at two carriers reported that the number of
FELA claims and the cost per claim dropped significantly as a result of the effort. One executive
suggested that FELA-related costs in his company decreased due to the increased clarity of the
rulebooks and the decrease in the number of rules.

Spillover effects in non-safety areas. One executive added that rules revision collaborations can
sometimes create positive spillovers into productivity-related areas by creating important
organizational precedents for collaborative decision processes. One respondent noted greater
worker involvement in activities he/she previously considered management work (reengineering,
cost-cutting activities).

Other Benefits

e Changes in values, attitudes, and patterns of behavior related to safety rules. The
rules revision process shifted the primary responsibility for defining safety rules
from management to the workforce. Respondents reported that the revised rules
focused on significant safety issues and could be complied with 100 percent of the
time. Compliance was often not possible with the previous rules.

¢ Changes in the usability and number of safety rules. As expected, the rules revisions
dramatically reduced the number of safety rules at the three carriers through a
filtering process. The new book was important because it was a visible symbol that
reached all employees and demonstrated a commitment to safety. The increased
clarity also made the rules easier to follow, improved utilization, and better protected
the workers.

¢ Improvements in union-management relations. Most respondents reported
improvements in union-management relationships. These workers reported
increased trust in management commitment to making the workplace safer. One
respondent reported no change, and another reported improvement in management
relations with rank-and-file workers but deterioration in management relations with
union leadership.

e Perceived changes in compliance. Most respondents indicated that the rules revision
process had brought greater compliance and greater safety consciousness.
Implementation Strategies

¢ Senior management preparation activities. Safety executives from three of the
companies stated that senior management activities to increase the participation of
the workforce in safety preceded the rules revisions.®> The rules revisions occurred

> The topic of senior management preparation was not discussed with Canadian National/lllinois Central (CN/IC).



after senior management began to actively involve labor to make the safety culture
more participative.

e Participation. Buy-in and participation at all levels of the company, from front-line
worker to senior management, was deemed critical to successful implementation.
Front-line worker involvement was central to the writing of the rules, and front-line
supervisor commitment was especially important once the new rules were
implemented.

e External help. An external consultant’s project facilitation was helpful. Since long-
time workers and managers were entrenched in the status quo, an external, objective
perspective was valuable and helped keep the process on track.

¢ Involvement of unions. All respondents noted the importance of having rank-and-file
union members involved in the process. They differed in their opinions about the
extent to which involvement of union officials was desirable/necessary.

Challenges

¢ Resistance to change among some groups. Several respondents noted pockets of
resistance to the rules revisions, citing managers who feared that the process would
amount to “giving the keys to the inmates” and labor members who suspected that
the new rulebook would be used to hammer people, just like the old one. Most
respondents said that companies must allow time to work out differences in opinion.
Some suggested that individuals could facilitate the process by leading by example
(e.g., embracing and following the new rules).

e Turnover on committees. Since committees included a mix of labor and
management, it took time to develop trust. Working through difficult issues also
took time and often required multiple meetings to resolve. When a high degree of
turnover existed on committees, the process was especially slow.

e Resource requirements. The process was time consuming and resource intensive. In
addition to the costs of the employee time involved, most felt the need for an
objective outside consultant. These costs could make the process prohibitive for the
short lines and railroads with scarce resources. Railroads should not undertake this
program unless they plan to see it through and sustain it long term.

In short, these findings are encouraging but not conclusive. Ultimately, a final evaluation of the
rules revision process will depend upon how stakeholders weigh each of the various outcomes.

Future Direction and Activities

¢ Reduction in injury-related liability and costs. Safety executives from two carriers
reported reductions in the number and cost of FELA claims as a result of rules
revision. This could not be substantiated due to the lack of data from the carriers,
but it is worth pursuing in the future given the significant costs associated with
FELA claims in the industry (Section 2). The impact of safety rules revision on
other injury-related costs should be studied more closely as well.

¢ Senior management involvement. Safety executives from three carriers discussed
senior management preparatory work that included labor to make the safety culture



more participative. In this study, it was not clear whether rules revision was more
important than the management preparatory work or vice versa, since the evaluation
team could not distinguish their relative effects. Since positive results were found,
especially at KCS, while analyzing their combined effect, future work will look more
closely at the role of senior management in supporting rules revision and other safety
interventions. In addition, management involvement after the preparatory activities
should be considered to address rules revision sustainability. For instance, how were
senior managers kept involved when a change at the top occurred? Several studies
indicated the importance of senior management to safety, as well as the bottom line.
The United Kingdom’s Railway Safety organization developed a strategic safety
management orientation program for senior managers to address issues raised about
the role of senior management in the aftermath of the Clapham accident (Nelson,
2002). Analyzing other ways management can engage with labor to improve safety
could prove beneficial.

Role of union officials. Respondents from one carrier noted that union officials
resisted rules revision. Future activity will explore the role of union officials in rules
revisions, the source of their reservations, and their relations with rank-and-file
workers and management; both of whom tended to be uniformly enthusiastic about
rules revision.

Injury data impact assessment at different levels. Core safety rules apply across the
carrier, and craft-specific safety rules apply within a particular craft. Although the
impact assessment provided in this report took the carrier as the unit of analysis, the
extent and quality of implementation may vary by department. Thus, future research
activities should look for variations in implementation across departments or crafts to
test whether the safety outcome trends differ. Further, it is possible that a reduction
occurred only in the types of incidents that specifically relate to the rules in the new
rulebooks, rather than a generalized incident rate impact. Future activities should
examine injuries related to the new rules and test for variations in safety outcomes.
The department management or representing unions could use information about
differences across crafts and types of rules in their efforts to improve safety.

Measure of compliance. The interview data obtained in this study stated that
compliance with safety rules improved as a result of the process. In the future, it will
be helpful to obtain company records of safety rule violations, as a proxy for
compliance, to confirm the interview data. The analysis could determine whether
rule violations decreased for all rules, or only for the core rules. A general decrease
in rule violations could be related to improvements in safety culture.

Sustainability. At least one of the carriers studied has since added a considerable
number of rules to its safety rulebook (coincident with the departure of the senior
executive who sponsored the rules revision effort), raising the question of rules
revision sustainability. Future activity might track rulebooks and safety practices in
carriers that have undertaken rules revisions several years after the end of the process
to assess the durability of the reforms. In particular, does the pattern of participation
and rule drafting continue? Are core and craft-specific rules still 100 percent
enforceable and not in conflict with other rules? Do the crafts still own their own
rules? Finally, are subsequent increases in the number and type of rules related to
increases in incident rates?



e Resource intensiveness. Most respondents mentioned that the process was time
consuming and required the use of an external consultant. Future activity should
investigate refinements to the process that make it less time intensive and costly
while achieving the same level of consensus. For instance, the findings on the
importance of leadership suggest that leadership coaching might be a cost-effective
way to achieve some safety improvements. Reductions in resource requirements
would be particularly essential for the smaller and more resource-constrained
railroads. Future research should also study the return on investment for this
intervention.

In conclusion, this study finds rules revision worthy of further consideration. Despite the lack of
conclusive objective data, the interviewees agreed that safety rules revision had an overall
positive benefit. Moreover, the outcome data, while inconclusive, suggests a number of possible
benefits worth further exploration. The potential savings associated with a possible reduction in
FELA claims alone merit future investigation.



1. Introduction

The proliferation of safety rules at U.S. railroad companies in recent years appears to hinder
healthy safety cultures.! The sheer volume of these often overlapping rules contributes to poor
compliance due to confusion and disagreement about which rules are to be followed. When
combined with the existing regime of fault-based injury liability laws that govern the industry, 2
rules often become the focus of worker-management conflict rather than tools for
communication about safety hazards and solutions. In response to this problem, several railroad
carriers developed and refined a rules revision process that they claimed increased the value and
clarity of safety rulebooks and improved the safety culture in which the rules were embedded.
Proponents suggested that the improvement of safety culture through this intervention led to
decreases in injury rates. This study focuses on this intervention, known as rules revision (or
rules consolidation), and includes the following elements: senior management sponsorship,
shifting primary responsibility for defining rules from management to the workforce, broad
participation in the crafting of the new rulebook, a strict definition of what is and is not a rule,
and an easy-to-understand book format. In this report, whenever the term rules revision is
included, it refers to the process that includes these elements. Whenever the term rules is used, it
refers to safety rules.

Rules revision seeks to change patterns of behavior within the organization. The primary
responsibility for determining the worth of rules is transferred from management to the
workforce. This shift is thought to increase the workforce’s ownership of the rules, how they
value the rules, and their willingness to be governed by them. A premise of the intervention is
that the shift in ownership, as well as the strict guiding principle for defining rules, and the
improved book format lead to increased trust among workers and management, a more usable
rulebook, increased compliance, and a resulting decline in injuries.

FRA funded this study to assess the impact of rules revision as an instrument of safety
improvement. The Volpe National Transportation Systems Center (\Volpe Center), with the
assistance of the Western Michigan University Evaluation Center, prepared this report and
summarized lessons learned by freight carriers that have undertaken these reforms. In addition
to assessing the impact of rules revision on safety outcomes, the report summarized lessons
learned about successful implementation. The following key questions drove the research:

e How did freight carriers implement the safety rules revision process? What were
some of the challenges these companies faced, and how did they address them?

e What impacts have safety rules revisions had on safety culture, liability, injury rates,
and other related outcomes?

! The definition of safety culture used for this study is taken from the United Kingdom’s Advisory Committee on the
Safety of Nuclear Installations (ACSNI) Human Factors Study Group in 1993: “The safety culture of an
organization is the product of individual and group values, attitudes, competencies, and patterns of behaviour that
determine the commitment to, and the style and proficiency of, an organization’s health and safety programmes.”

% One study suggests that FEL A—the governing liability law in the rail industry—perpetuates an acrimonious
environment between management and employees when it comes to safety rules (Reinach, 2001). Moreover, an
FRA-sponsored safety culture assessment reported that the current disciplinary process “encourages false reporting
and pressure not to report injuries” (Evans Planning Group, 1998). Section 2 provides more details on FELA and its
relationship to safety culture.



¢ What enhancements to current research methods would help the industry learn more
about the costs and benefits of this intervention?

¢ What future directions concerning safety rules revision would be useful?

Data for the study came from a series of interviews with safety executives, workers, and union
officials at three railroads and one barge line (see Section 3). Injury rates from three of the four
carriers were also examined to assess the impact.

The findings reported herein might help rail carriers to (1) decide whether to undertake rules
revision, (2) determine how to most effectively implement such a revision, (3) assess the impact
of revision processes on labor-management relations and other facets of organizational culture,
and (4) assess the potential effectiveness in reducing injuries and liability claims. In addition,
the findings will help FRA to identify concerns that are important to the industry in the area of
safety culture. FRA has a long-term goal of sponsoring a workshop where promising safety
culture interventions will be shared with the industry. Information from this study will be used
to help determine if safety rules revision should be included in that workshop.

The report is organized into five sections. Section 2 reviews the link between safety culture,
rules revision, and safety outcomes. It also outlines the process by which rules revision is
thought to shift responsibility for the rules from management to the workforce, resulting
ultimately in safety outcomes. Section 3 provides an overview of the data collection methods
used in this study. Section 4 summarizes key findings from the analysis of interview and
incident data. This summary includes the context for the efforts, how rules revision processes
were implemented, and a preliminary assessment of whether the rules revision process has
succeeded in improving carriers’ safety cultures, injury rates, injury-related costs, and other
outcomes. Section 5 provides conclusions and recommendations.

Throughout this report, readers should bear in mind that the findings presented herein are based
on a small sample size and retrospective recollections of participants who had participated in the
rules revision process. Thus, the findings are suggestive and exploratory rather than definitive.
Having said that, the findings provide a baseline for discussions about the rules revision
process’s potential for effectiveness in the rail industry and for future research and evaluation
activity on the topic. Section 5 provides suggestions for future research and evaluation.



2. Literature Review and Program Theory of Change

It is reasonable to ask whether an intervention’s design addresses key drivers of safety success.
Such knowledge can provide useful information in diagnosing reasons for program failure and
provide a roadmap for program improvements. Proponents of rules revision believe that the key
point of leverage is improvements in safety culture, which will lead to increased compliance with
the rules and a reduction in injuries. This section presents a brief review of literature on (1) the
relationship between safety culture and safety outcomes, (2) the link between safety rules and
safety culture in the rail industry, and (3) precisely how the rules revision process is supposed to
leverage these connections into safety improvements (the theory of change).®

2.1  Safety Culture and Its Linkage to Safety Outcomes

A growing body of research has shown safety culture to be associated with positive safety
outcomes. A study of 50 chemical plants with 6,000 employees demonstrated the relationship
between positive safety culture and lower accident rates using a survey (Carder and Ragan,
2003). This study took place over 10 years and included extensive psychometric testing to verify
the results. Ostrom, et al. (1993) conducted a study that found that an organization’s shared
beliefs and attitudes about safety, as measured by a survey, were found to differentially affect
safety performance in different departments, according to accident rates. This study, conducted
with a Department of Energy contractor, used a second survey based on the indigenous norms
and values of the resident organization. Hofmann and Stetzer (1996) conducted a third study and
found that safety culture, measured using a survey, and unsafe behaviors, measured by random
safety audits, were associated with actual accidents. Data were collected from 21 teams and 22
individuals in a midwestern chemical processing plant. A fourth study, conducted with four
railroads, found that the business units with the most positive safety cultures, as measured by a
survey, were those units with the best safety performance (Bailey and Petersen, 1989). Yet
another study that provides evidence of the relationship between positive safety culture and
lower accident rates used case analysis methods. This case study, examining the positive safety
culture of an aircraft carrier, found that where loss of life was expected due to the complex,
inherently hazardous nature of the work, a minimal number of unsafe events were found
(Rochlin, LaPorte, et al., 1987) The study described the patterns of behavior and values that
encourage this proactive, vigilant safety culture.

In a random sample of 97 Canadian manufacturing plants, Simard and Marchand (1997) found a
positive relationship between safety culture and compliance with safety rules. This study,
involving 1,061 workgroups, also found that the supervisor’s propensity to engage in
participatory management of safety was important, reinforcing the idea that increased ownership
relates to compliance.

While the studies previously mentioned are concerned with industrial, transportation, and
military organizations, the linkage between safety culture and injury rates receives indirect
support from a study conducted in the service industry. Naumann and Bennett (2000) found that,
in a study of banks, improvements in one aspect of organizational culture—procedural justice

A more extensive review of safety culture literature appears in the “Baseline Data Collection Summary Report:
Amtrak Safety Rules Revision Process” (Ranney, J. and K. Chang, 2001).



culture®~were associated with increases in the frequency of helping behaviors. While their study
does not focus on safety, it provides evidence that improvements in organizational culture can
increase employees’ willingness to engage in behaviors that contribute to the achievement of
group goals. Examples of safety-related helping behaviors might include participation in safety
activities, such as safety committees.

The values and patterns of behavior associated with safety rules can best be understood in an
historical context, beginning with a discussion of the labor-management relationship. Railroads,
like other transportation modes, derive their organizational structure from a military model and
therefore have a strong command and control hierarchy. Aviation, maritime, and railroads all
demonstrate this pattern, with aviation being influenced by the U.S. Air Force, maritime by the
U.S. Navy, and railroads by the U.S. Army. This military influence encourages an authoritarian
management style that permeates the entire enterprise, including this study’s specific interest
area of safety rules. At the same time, the unions in the transportation industry are also strong
and commanding in their own way. Transportation unions are powerful for two reasons:

o First, highly skilled workers, such as pilots, air traffic controllers, captains of ships,
and locomo