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Epigraph

Famous Friends
Chris Young and Kane Brown
2020

My buddy Brandon holds a record
For single season touchdown throws
And good old Johnny, he's the life of every party
It's like Cheers, they know him everywhere he goes
I've got some famous friends you've probably never heard of
But back in Rutherford County our crowd is second to none
You might not know 'em here in this big city we're in
But when I go back home, I've got some famous friends
Yeah, I do

My buddy Jason, he's the sheriff

He'll flash his lights but let me go
My boy Randy, he's a preacher

My girl Megan, she's been Teacher of the Year
I swear for five years in a row
I've got some famous friends you've probably never heard of
But back in Hamilton County our crowd is second to none
Y ou might not know 'em here in this big city we're in
But when I go back home, I've got some famous friends
Yeah, I do

I got friends in high places on these small-town roads
'Cause 'round here it's all about the people that you know
And I've got some famous friends you've probably never heard of
But back in Davidson County our crowd is second to none
Y ou might not know 'em here in this big city we're in
But when I go back home, I've got some famous friends
Yeah, I do
Yeah, I do

Might not know 'em here in this big city we're in
But when I go back home I got some famous friends, yeah
I've got some famous friends (I've got some famous friends)
Yeah

i
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Abstract
High reliability organization theory principles (Weick & Sutcliffe, 2015) dictate deference to
expertise (i.e., migrating decision authority to those with the most expertise, regardless of rank)
as a key requirement to operationalizing and preserving safety in high-risk environments, but
research has failed to clarify empirically how expertise within high reliability teams is defined,
trained, and realized in situ. This study explored how aerial firefighting teams define and train
the experts responsible for aerial firefighting operations, and how both training and socialization
support efforts to share expertise with authority figures during wildland fires. Utilizing over 220
hours of in-person observations and 43 semi-structured interviews with members of the largest
civil aerial firefighting organization in the world, this study found that establishing expertise
credibility through specific communication practices prior to an unfolding crisis assists teams in
initiating, facilitating, and coordinating expertise during initial attack fires while also preserving
safety. This study also identified a new communication method of expertise and authority
exchange, named Appeal to Authority. Appeal to authority is a communication effort by experts
to smooth communication with authority figures that results in a pulling of authority to experts,
rather than reliance upon authority figures to push expertise down and around to experts. The
implications of this study include: (a) clearer articulation of how the high reliability organization
(HRO) theory principle deference to expertise is realized within a high reliability team, (b)
explanation of how knowledge transfer unfolds in a high reliability organization built on a
primarily oral communication culture, and (c) illustration of how defining expertise supports
trust development and reliable communication in high reliability teams. This study contributes a

more detailed understanding of the ways high reliability teams enact deference to expertise
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during high-risk tasks and how communication performances contribute to safe high reliability
team operations.
Keywords: High reliability organization theory, high reliability teams, communication

and safety, trust and safety



CALFIRE HIGH RELIABILITY

Introduction

This study clarifies elements of high reliability organization (HRO) theory (Weick &
Sutcliffe, 2015) as it unfolds in situ within high reliability teams. Specifically, it focuses on
explaining how one of the theory’s five cultural principles—deference to expertise—progresses
within a typical HRO, especially during times of organization and team crisis. The study
interrogates how expertise 1s defined, created, trained, and reinforced within a high reliability
team (HRT). To date, much of the literature on high reliability organization theory tends to
describe ideal organizational and team operations, rather than how members interact,
communicate and collaborate in real/ culturally-flawed, operationally-overtaxed, or otherwise
challenging, material work environments. These organizations are known for their ability to
conduct their operations successfully and safely yet there have been unfortunate outcomes in the
past that these units analyze and train to prevent in the future.

This study examines the principles and theories of high reliability organizations and uses
one of these underlying principles, deference to expertise, as a window to frame a case study
analysis of a successfully high-performing, but continuously challenged, high reliability
organization. This study’s analysis serves three important purposes: (a) it moves researchers
closer to understanding the theoretical scaffolding that underpins successful and safe
organizations; (b) enables the hypothesizing of increasingly successful solutions to outcomes
such as preventable fatalities in high-risk organizations or increased speed of information and
knowledge sharing; and (c) it successfully argues the inescapable role communication plays in
establishing and maintaining organizational reliability.

The Importance of California Aerial Firefighting Teams
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As climate change continues to exert pressure on wildland firefighters and extend
California’s wildfire season, the need to attack and suppress small wildfires quickly is a top
priority for firefighting organizations, state politicians and their citizens (State of California,
2022). The term initial attack fire refers specifically to the initial firefighting resources
dispatched to a fire, whereas the term extended attack is used for fires with a complexity level
increasing beyond the capabilities of initial attack incident command (United States Department
of Agriculture, 2006). The suppression of small wildfires is referred to as an initial attack' fire
response and regularly includes: (a) an incident commander (1C) responsible for overall
management of the incident, (b) a cadre of crews on the ground inclusive of firefighters and
machinery, and (c) an aerial firefighting team of fixed-wing or rotary aircraft led by an air
tactical group supervisor (ATGS).

In an effort to maintain responsiveness to initial attack fires, the California Department of
Forestry and Fire Protection (CAL FIRE) maintains a network of aviation assets designed to
have an aircraft over any new fire in a State Responsibility Area (SRA) within 20 minutes of
notification (4ir Operations, 2023). In 2021, California Governor Gavin Newsom invested over
$2 billion in wildfire emergency response preparation, which included the addition of 12
exclusive-use firefighting aircraft for the California Department of Forestry and Fire Protection
(CAL FIRE) Tactical Air Operations division (State of California, 2021). Tellingly, nine of those
aircraft were immediately dispatched to begin combatting wildfires across the state within hours
of the funding announcement.

Behind these well-publicized numbers, the true cost of what unfolds when initial attack

efforts fail to contain wildfires are sobering. Namely, losses of homes and human lives: In 2022,

! For an exhaustive list of all fire terms, please see the glossary on pages 185 through 199.
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CAL FIRE reported nine civilian fatalities, 876 structures lost, and more than 363,000 acres
burned, with more than 150,000 acres attributed to the three largest fires that year (CAL FIRE,
2022¢). Despite its tiny-sounding name, the Mosquito Fire ultimately became the largest
California wildfire of 2022, burning more than 76,000 acres and outpacing the McKinney Fire
that burned more than 60,000 acres (CAL FIRE, 2022c). The McKinney Fire was a particularly
devastating fire for California residents, destroying 185 structures and taking the lives of four
citizens (CAL FIRE, 2022b). In each instance, initial attack efforts failed to contain small fires,
resulting in tremendous losses.
Background: The State of Fighting Fire: Initial Attack, “Air Attack,” and the Incident
Commander

The California Department of Forestry and Fire Protection (CAL FIRE) generously
offered itself as a case for this study in order to learn from the research and put any new
understandings into action. This type of firefighting entity is primarily focused on initial attack
wildfire response. Depending on the location and fuels in the area, this could include aerial
firefighting teams in addition to the deployment of ground firefighting crews. Within the state of
California, CAL FIRE serves as the primary firefighting agency tasked with responding to any
fires occurring within a state responsibility area (SRA) and maintains an industry-standard
organizational goal of keeping 95% of fires to 10 acres or less (CAL FIRE, 2022d). To reach this
goal, aerial firefighting assets are often dispatched at the earliest possible opportunity to ensure
smaller fires do not gain traction and grow out of control. A significant part of this effort
involves heavy use of aircraft for initial attack, overseen by one key member of the aerial

firefighting team: the air tactical group supervisor (ATGS).
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The air tactical group supervisor, commonly called an “air attack” in firefighting circles,
is defined by policy as responsible for directing, coordinating, and managing all airborne aircraft
during a wildfire incident (United States Department of Agriculture, 2006). During an initial
attack, the air tactical group supervisor coordinates a cadre of fixed-wing and rotary-wing
aircraft in the disbursement of water and fire retardant. Disbursements contain a fire until ground
crews can arrive and extinguish the blaze. Although the air tactical group supervisor maintains
authority over all aviation assets flying during a fire, the ultimate responsibility for the entire
initial attack resides with the incident commander, commonly referred to as the IC.

In the United States, national policy dictated by the National Wildfire Coordinating
Group (NWCQG) outlines that air tactical group supervisors report directly to incident
commanders during an initial attack response. The National Wildfire Coordinating Group sets
the standards and position requirements for aerial fire responses, defining the responsibilities of
air tactical group supervisors inclusive of “managing the incident airspace and coordinating the
fixed- and rotary-wing aircraft operations over an incident” (National Wildfire Coordinating
Group, 2022a). While the responsibilities for incident commanders may vary slightly depending
on the type of incident response (i.e., differentiation between Type I, II, I and IV fires, as well as
complex fires), the general responsibilities for incident commanders include “all aspects of
emergency response, including developing incident objectives, managing incident operations,
setting priorities, defining the organization of the incident management team, and the overall
Incident Action Plan” (National Wildfire Coordinating Group, 2022b). Thus, a rigid hierarchy is
clearly defined and designed to ensure all wildfire operation activities facilitate clear
communication and a seamless flow of actions for “safe, effective, and coordinated national

interagency wildland fire operations.”
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During the course of this study, it became clear that the rigidity of this hierarchy can be
problematic for supporting safe operations during a crisis such as a developing fire, particularly
if those in authority lack appropriate expertise or are unaware of unfolding circumstances. The
enactments of expertise and the concurrent leadership decision functions remain a relatively
underexplored area of interest within high reliability organizations. Certainly, frameworks have
been developed and implemented within the fire service to address some of these commonly
known challenges, such as policies and procedures including operational risk management
(Branlat et al., 2009; Stonesifer et al., 2014) and crew resource management (Griffith et al.,
2015). Yet, the “doing of expertise” during a crisis opens up a fascinating, complex and
ephemeral communication phenomenon, among many, that is in need of deep investigation.
Research Questions

The object of this study is to: 1) identify the boundary conditions of high reliability
organization theory in the context of aerial firefighting, including how the HRO theory principles
unfold in the context of real and messy crisis operations. Through a case study examination of
modern high reliability teams (i.e., the aerial firefighters of CAL FIRE) grappling with
increasing operational risk and safety pressures largely beyond organizational control (e.g.,
increased fire severity), this study is the first field study to investigate how the high reliability
organization theory principle deference to expertise is enacted outside of idealized models of
high reliability organizations.

High reliability teams are grounded in social systems that depend upon reliability to
ensure safe operations. Communication scholars continue to be enamored with understanding the
innerworkings of these teams, including how wildland fire crews (Jahn, 2016), municipal

firefighters (Minei & Bisel, 2012), nuclear power plants (Barbour & Gill, 2017), and emergency
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weather forecasters (Roeder, Bisel, & Howe, 2021) manage to operate under dangerous
conditions while simultaneously avoiding horrific or costly accidents. High reliability
organization theorizing (Weick & Sutcliffe, 2001) established five core principles for high
reliability organizing, including preoccupation with failure (i.e., viewing near-miss accidents as
opportunities to improve), reluctance to simplify (i.e., rejection of simplification and acceptance
of work complexity), sensitivity to operations (i.e., awareness that unfolds in real time that is
anchored to the present), commitment to resilience (i.e., the ability to detect, contain, and bounce
back from inevitable errors), and deference to expertise (i.e., authority moves to those with the
most expertise, regardless of rank). Today, these five core principles grounded in the concept of
mindfulness remain the backbone of high reliability scholarship. The study of high reliability
organizations and their associated core principles has generated a multitude of communication
scholarship and insights, including research on organization assimilation (Myers, 2005; Myers &
McPhee, 2006), expertise definitions (Minei & Bisel, 2012), sensemaking (Miller & Horsley,
2009), participatory communication practices (Novak & Sellnow, 2009), and organization
collaborations (Rice, 2021), among others. In an effort to expand this broad collection of
communication scholarship on high reliability organizations and teams even further, this
exploratory field investigation began with a relatively broad research question: How does high
reliability organization theory unfold in a modern high reliability team, and what role does
communication play in the enactment of high reliability organization theory? While many
communication scholars have written empirically strong studies of high reliability organization
theory relevance (see Barbour & Gill, 2017; Bisel, 2018; Jahn, 2019; Williams & Ishak, 2018),
to date no study has primarily centered their investigation on how high reliability organization

theory principles might be realized beyond ideal operations, such as a high reliability
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organization experiencing increasing internal and external safety challenges. Noting the
increasing challenges faced by CAL FIRE including increased interagency dependency, financial
constraints, and the impacts of climate change on their overall environment, this research study
began by focusing directly on addressing this critical gap in the literature, eventually narrowing
the focus to one of the five high reliability organization theory principles: deference to expertise.
Deference to Expertise: Observing Teams in Action at CAL FIRE

With the afore-mentioned question of respectful yielding in mind, I approached the
California Department of Forestry and Fire Protection (CAL FIRE) seeking answers to how
communication, including high reliability organization theory principles, unfold in situ amongst
high reliability teams during high-risk operations. The decision to focus on the CAL FIRE
organization as a case study for high reliability communication was made for two key reasons:
(a) there exists a paucity of research in HRO literature on aerial wildland firefighting operations,
and (b) the CAL FIRE organization is the world's largest civil aerial firefighting organization and
has maintained an admirable record of reliability and lack of casualties in aerial firefighting—
despite increases in safety threats over the previous decade and a record number of global
fatalities occurring within similar high reliability organizations (Australian Transport Safety
Bureau, 2020; Gilbert, 2022). While the last two decades of HRO theory literature has included
communication studies of municipal firefighters (Minei & Bisel, 2012), wildland firefighters
(Jahn, 2016, 2019; Jahn & Black, 2017a; Williams & Ishak, 2018; Ziegler, 2007), and aviation
crews (Fraher, 2013; Roberts & Bea, 2001; Salas et al., 2001), to date no case study had focused
exclusively on the operations of aerial wildland firefighting teams. In the state of California,
CAL FIRE’s Tactical Air Operations (TAO) was established in 2008 to address the

organization’s reliance on aerial firefighting to combat the unprecedented frequency and
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intensity of the state’s wildfires (J. Schwartz, 2020), and today the organization serves as the
largest dedicated aerial firefighting fleet in the world (CAL FIRE, 2022d).

My expertise as a communication scholar, my advanced knowledge of aviation safety
protocol, high reliability team experience, and my decades of experience as a rural resident of
southern California made me uniquely qualified to undertake this study. My qualifications
earned the endorsement of CAL FIRE Tactical Air Operations to investigate how their aerial
firefighting teams operated with a high degree of reliability despite increasing challenges to team
safety (e.g., increasing fire severity and aging aircraft), and in the summer of 2021 I began what
would amount to more than 15 months of field observations, including embedding with air
tanker bases and interagency helitack teams, attending interagency trainings, observing
maintenance facilities operations, and observing and participating in training exercises.

During the initial in-person observation period at a southern region CAL FIRE air tanker
base exploring the initial RQ1, the need to further focus the research question with unfolding
observations became clear, and RQ; was revised:

RQ1: How does the cultural principle deference to expertise unfold communicatively in a

high reliability organization?

The observation period immediately following the revision of the initial research question
led to more intense focus on team interactions during fires, where an additional research question
arose regarding how expertise is developed and defined within a HRO. Interviews and informal
discussions with CAL FIRE personnel at all levels of the team hierarchy proved helpful in
clarifying some expertise development questions; of note, during these conversations team
members often repeated that the critical expertise the air tactical group supervisor played a

decisive role in initial attack success or failure. By narrowing my focus in the field to one type of
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expertise enactment during a wildfire response (i.e., the air tactical group supervisor) a second
research question emerged designed to better understand how expertise may be developed and
shaped by a high reliability organization’s culture and how those elements might impact the
process of deference:

RQ2: How is expertise defined and trained by members of a HRO?
Key Contributions

After more than fifteen months in the field focusing on these two research questions,
analysis uncovered important insights that clarifies HRO theory and how the principle of
deference to expertise is supported in an operational team. First, this study uncovered how
multiple organizational elements may influence high reliability principle enactment in high
reliability teams in ways not previously identified in high reliability principle literature,
including the important role that advanced defining of expertise might play in influencing the
emergence of deference to expertise in situ. Specifically, this study found that beyond initial
expertise (re)definitions that were broadly referenced under the term street credit, the refinement
of additional expertise definitions occurred during specific socialization and training periods,
(i.e., the air tactical group supervisor training and recertification program). Thus, expertise
definitions were not constrained within a short period of time, but instead were part of an
ongoing process within the CAL FIRE organization, with refinement of air tactical group
supervisor street credit expertise occurring during and after the air tactical group supervisor
training process.

Second, another objective of this study is focused on providing tangible, practical advice
to high reliability teams on how to execute high reliability principles most effectively while

attending to real constraints, challenges, and contexts. The findings of this study clarify how
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expertise is trained within a HRO that is simultaneously under the extreme pressures of budget
constraints, interagency dependency, and climate change. The case study demonstrates how
training communication strategies during the early phases of a program are thought to influence
how high reliability principles (i.e., deference to expertise) are enacted during crisis (e.g., initial
attack fires). Additionally, this case study notes how communication performances can support
decision making authority distribution within teams during a crisis. It also provides important
considerations for practitioners tasked with safety program creation and implementation and
addresses how training to address organizational communication might strongly influence how
high reliability principles are realized by a high reliability team during both day-to-day
operations and an emerging crisis. These findings support current industry efforts to adopt HRO
principles including aviation (Burke et al., 2005), disaster response (Jehn & Techakesari, 2014),
firefighting (Barton et al., 2015), and health care (O’Leary et al., 2011; Veterans Health

Administration, 2021; Wilson et al., 2005).
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Chapter 1: Literature Review and Theoretical Frames
High Reliability Organization (HRO) Theory

Current theorizing about high reliability organizations (HROs) in the field of
communication is predominately framed by a viewpoint that HROs are a process-driven entity
born from environments that are hazardous, unpredictable, and dynamic (see Cantu et al., 2020).
In response to these environments, HRO members act in a manner by which they may anticipate,
respond, and manage these unpredictable environments with a high degree of reliability and
safety. Empirical literature on communication practices that support organizing for high
reliability and safety include studies of member assimilation (Myers, 2005; Myers & McPhee,
2006) collaboration translation (Rice, 2021), communication hierarchy pattern development
(Jahn & Black, 2017), communicative resilience (Roeder, Bisel, & Morrissey, 2021), crisis
communication framework development (Williams et al., 2022), experience borrowing (Ishak &
Williams, 2017), floating (Roeder, Bisel, & Howe, 2021), negotiation (Minei & Bisel, 2012),
questioning norms (Barbour & Gill, 2017), sensemaking (Williams & Ishak, 2018) and voice
enactment (Jahn, 2019), among others (see Scott et al., 2022).

The birth of HRO theorizing began in the 1980s, where two different research
movements focused on organizations in high-risk environments (Scott et al., 2022). The first
movement investigated the inevitable failure of complex organizational systems, or what became
commonly referred to as normal accidents (Perrow, 1984). The second movement investigated
high-risk organizational systems operating without—or nearly without—failure (see Roberts,
1989; Roberts & Rousseau, 1989; Rochlin et al., 1987). A diverse group of University of
Berkeley scholars led a groundbreaking examination of three organizations—the Federal

Aviation Administration Air Traffic Control System, U.S. Navy aircraft carriers, and Pacific Gas



CALFIRE HIGH RELIABILITY 12

and Electric—for similarities in their ability to operate reliably despite their high-risk, complex
and dynamic environments (Roberts, 1989a; Roberts & Rousseau, 1989; Rochlin et al., 1987). In
1989, Karlene H. Roberts published the first of several papers that marked these high-risk groups
under the term, high reliability organizations (HROs) and coined their operational requirements
under the theoretical construct of similar name, high reliability organization (HRO) theory.

The current HRO theory framework emerged in three phases. First, researchers identified
common characteristics of these high-risk organizations, including (a) hyper-complexity, (b) tight
coupling, (c) extreme hierarchical differentiation, (d) large numbers of decision makers in
complex communication networks, (€) a high degree of accountability, (f) a high frequency of
immediate feedback, (g) compressed time factors, and (h) simultaneous critical outcomes
(Roberts & Rousseau, 1989). While many organizations might exhibit some of these
characteristics at any given period, the key differentiator of a HRO was the simultaneous
presence of all characteristics. A decade later, HRO theory shifted from high-risk operations to
mainstream organizations outside of a high-risk environment through the addition of the
mindfulness concept (Weick et al., 1999). Mindfulness—otherwise known as organizational
learning—is an organizational positioning focused towards the “discovery and correction of
errors” (Weick et al., 1999, p. 68) through a “rich awareness of discriminatory detail” coupled
with a “capacity for action” (Weick & Sutcliffe, 2006, p. 516). In short, organizational
mindfulness is the human capacity to detect and correct errors and to adapt to unexpected events
before small factors develop into catastrophic failures (Fraher et al., 2017). The introduction of
the mindfulness element served to argue that mainstream organizations, such as those in the early
stages of organizational life, could find themselves in complex, rapidly changing, and tightly

coupled organizational environments just like those of high-risk organizations. Although the
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reliability-seeking outcomes of mainstream organizations may often differ from those of high-
hazard organizations, both organizations ultimately share the goal of mindful organizing,
marking them as more similar than different in terms of organizational processes. Thus, the
concept of mindfulness emerged and remained a critical element of high reliability organizing,
further enriching the existing HRO model and more strongly connecting communication to HRO
theory (Bisel, 2018).

The third phase of the HRO theory model was defined by the identification of five core
principles of high reliability organizing. In Managing the Unexpected (2001), Weick and
Sutcliffe suggest successful high reliability organizations are guided by five key principles that
support organizational efforts to enact mindfulness: (1) preoccupation with failure (i.e.,
continuous attention to anomalies that could be symptoms of larger problems in a system), (2)
reluctance to simplify (i.e., rejection of simplifications in order to remain attended to weak signs
of the unexpected), (3) sensitivity to operations (i.e., awareness, alertness and action that unfolds
in real time and is anchored in the present), (4) commitment to resilience (i.e., the ability to
detect, contain, and bounce back from inevitable errors that are part of an indeterminate world),
and (5) deference to expertise (i.e., authority migrates to those with the most expertise, regardless
of their rank). These five core principles clarify the organizational member behaviors that
establish and maintain high reliability in HROs and remain the backbone of HRO theory today.
Communication studies interrogating the operationalizing of HRO principles include Roeder and
colleague’s examination (2021) of how team cognition enacts reluctance to simplify, sensitivity
to operations and deference to expertise, as well as Jahn and Black’s analysis (2017) of team
communication used to overcome hierarchy challenges and enable deference to expertise,

sensitivity to operations, and reluctance to simplify.



CALFIRE HIGH RELIABILITY 14

Culture of Reliability

The five core principles of high reliability organizing are built through a cultural
infrastructure that is focused on enabling and enacting the collective safety-focused capabilities
of a high reliability team (Vogus et al., 2010). This cultural infrastructure is built and upheld
through behavioral norms, actions, and interactions that support the organization’s safety and
reliability goals. When team members consistently enact, reenact, and translate these norms into
meaningful daily practices and patterns, a culture of high reliability is established and maintained
within an organization (Sutcliffe, in press). Although HRO culture is dynamic and will evolve
over time, reliability-centered culture consistently includes focusing on an organization’s (a)
vulnerability, (b) intelligent wariness, (c) collective responsibility and accountability for both
safety and reliability, (d) structured protocols and checklists to anticipate and respond to
mistakes, and (e) behavioral norms and practices for relating within the organization (Sutcliffe,
2018, in press; Weick & Sutcliffe, 2007).

Embedding high reliably into an organization’s culture requires the crucial elements of
both heedful interrelating and respectful interaction within teams (Sutcliffe, 2011, in press). In
HROs, heedful interrelating speaks to the general understanding that high reliability
organizations work in chaotic environments where the coordination of actions can rapidly
collapse, and thus interactions are social processes that must be approached as a contribution to a
system rather than an individual autonomous task (Weick & Roberts, 1993). High reliability
organization team members exhibit heedful interrelating when they (a) perceive and understand
how their work fits into the larger goals of the organization system; (b) perceive and understand
how their work connects to others in the system to achieve the larger goals of the system; and (c)

remain mindful of how their work supports and fits with others in the system, including
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willingness to deprioritize individual goals to advance shared organizational goals (Sutcliffe, in
press; Weick & Roberts, 1993).

In communication literature, the umbrella term of respectful interrelating is used to
described how elements such as mutual trust, honesty, respect, and attention are utilized by team
members to coordinate information, share insights and concerns, and facilitate team action (Jahn
& Black, 2017; Vogus, 2004). Respectful interactions between team members in HROs reduce
the possibility for confusion or misunderstandings (Sutcliffe, in press) and have been directly
linked to trust, a critical component of HRO culture (Burtscher et al., 2018; Cox et al., 2006;
Vogus & Sutcliffe, 2011).

Trust in High Reliability Organizations (HROs)

High reliability organizations operating with a high degree of reliability are characterized
by organizational norms of trust and respect (Cox et al., 2006; Jahn & Black, 2017; Sutcliffe,
2011). Norms of trust in HROs serve to support team members in feeling safe and more willing
to speak up and use their voice, especially during times of crisis (Vogus & lacobucci, 2016).
Therefore, an important focus of HRO culture is an ongoing effort to cultivate trust in teams
(Burtscher et al., 2018). Without trust, team members are less likely to speak up when
identifying minor errors or vocalize questions that might indicate emerging problems within the
HRO system (Barbour & Gill, 2017; Minei & Bisel, 2012; Rice, 2021). Conversely, when team
members feel trusted and respected within a team, they are more likely to contribute their voice
to discussions or speak up with concerns (Edmondson, 1999; Edmondson & Lei, 2014; Okuyama
etal., 2014) In HROs, trust can counteract tendencies built within rigid hierarchies to limit or
silence team member voice (Barbour & Gill, 2017; Jahn, 2019; Jahn & Black, 2017). To limit

silencing or voice restraints in high reliability teams, it is critical for HROs to establish norms of
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psychological safety, trust, and respect, and to reinforce these norms in daily practices that
embed these norms into organizational culture (N. J. Allen & Hecht, 2004; Vogus, 2004; Vogus
& Sutcliffe, 2011). Psychological safety is a term used to describe the consequences individuals
perceive will occur when taking interpersonal risks in environments such as workplace teams
(Edmondson, 1999). A large and expanding collection of empirical literature has identified
psychological safety as a crucial factor of many workplace phenomena such as voice enactment
(Baker et al., 2006; Minei & Bisel, 2012), teamwork (N. J. Allen & Hecht, 2004), team learning
(J. A. Allen et al., 2018; Barbour & Gill, 2017), and organizational learning (Edmondson & Lei,
2014).
High Reliability Organization Theory Principle Deference to Expertise

Of the five identified HRO principles, deference to expertise is perhaps most easily
linked to HRO communication, because the manifestation of the principle is dependent on
productive communication practices realized between individuals. Weick and Sutcliffe (2001)
have identified five components required in HROs to create and facilitate communicative
deference to expertise including (a) a pattern of respectfully yielding, (b) domain-specific
knowledge, (c) compressed and (d) generalizable experience, and (e) relative expertise (p. 116).
Although deference to expertise prioritizes knowledge and experience, it is realized through
communication by initiation of respectful yielding, a co-production between at least two parties
where expertise emerges from conversations where information, ideas, and opinions are
discussed, argued, agreed upon, modified, or rejected (Dekker, 2015). When these components
are all present and working together, deference to expertise is fully enacted within an HRO,
supporting the immediate identification and response to anomalies occurring within the system

(Vogus et al., 2010; Weick & Sutcliffe, 2001, 2007, 2015). Alternatively, without deference to
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expertise realization in a high reliability team, the expertise and knowledge required to catch
small problems or deviations early may not occur, endangering the safe operations of the entire
HRO (Jahn, 2019; Minei & Bisel, 2012; Weick & Sutcliffe, 2015).

Despite misleading phraseology, the HRO theory principle deference to expertise does
not mean blind or total submission to an expert within an organization. Instead, the practice of
deference to expertise unfolds as a collaborative exchange of ideas, where both the person doing
the deferring and the person being deferred to are sharing knowledge and exchanging expertise
positions collaboratively (Weick & Sutcliffe, 2015). In typical HROs, organizational members
communicate in ways that attempt to flatten hierarchy within the HRO as a means of overcoming
known barriers to HRO organizing that stratified organization relationships create (Jahn &
Black, 2017). For example, although an HRO authority figure may possess some knowledge or
expertise related to a respective task, their position as an authority figure is often linked more
strongly to organizational hierarchy structures rather than expertise. To operate reliably within a
complex system, these authority figures require access to knowledge and expertise that reside
with others elsewhere in the organization. Leader and work group communication patterns in
HROs assist authority figures in addressing complex, broader organizational goals or missions
while also easily accessing the specific types of expertise required to meet those goals, and also
enable those constrained by hierarchy to voice their expertise to authority figures in a manner
reflective of flat organization hierarchies (Jahn & Black, 2017). Respectful yielding is the key
component in this exchange of information, ensuring that individuals in hierarchical positions of
authority (i.e., fire incident commanders) push their authority down to others in lower
hierarchical positions (i.e., ground crew leaders) as a means of accessing to the most collective

knowledge and expertise available for a given situation (Weick & Sutcliffe, 2015). By pushing
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authority down, individuals in lower hierarchical positions are empowered to voice concerns,
anomalies, or problems before they become dangerous (Jahn, 2019). This communicative
process of knowledge sharing, in turn, supports authority figures in making better informed
decisions more quickly, especially during high-risk crisis operations. To access this crucial
expertise quickly, the communication pattern of respectful yielding is built on relational
communication rather than solitary directives, requiring both parties to participate and co-share
knowledge (Weick & Sutcliffe, 2015). Most importantly, when respectful yielding is occurring
successfully, neither party engaged in respectful yielding is overly deferring or overpowering the
other during this critical information exchange (Nembhard & Edmondson, 2006; Vogus et al.,
2010).

In addition to respectful yielding, the creation of deference to expertise also depends
upon the use of domain-specific knowledge (Weick & Sutcliffe, 2015). The presence of domain-
specific knowledge indicates firsthand or simulated experiences in contrast to “book knowledge”
which is obtained through research or reading, such as after action reports (Weick & Sutcliffe,
2015, p. 116). Working in combination with domain-specific knowledge, compressed experience
speaks to experience situated within specific boundaries of time and effort (Weick & Sutcliffe,
2015). Compressed experience speaks to knowledge that could be gained with enough time to
seek and obtain the required experience. In short, this experience has been “compressed” within
an individual expert because of time or effort limitations not available to others in the HRO.
Furthermore, the experience that could be gained through similar time and effort is a type of
experience that is also generalizable — that is, compressed experience retains its same basic form
when scaled up to much larger events that are much more consequential in nature (Weick &

Sutcliffe, 2015).
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The final component of deference to expertise is relative expertise. Relative expertise
denotes individual knowledge that is applicable and relevant to the situation at hand. For
example, experienced firefighting incident commanders agree that the first 30 minutes of a major
emergency incident are messy and chaotic, but that this chaos eventually subsides and order
emerges (Weick & Sutcliffe, 2015). While experienced incident commanders have the relative
expertise to know chaos is to be expected, more novice incident commanders do not. This
relative expertise is what allows experienced incident commanders to be clearheaded in their
approach to managing the chaos even as they face new or unprecedented fire incidents. Novice
incident commanders must grapple to learn this concept by experiencing the chaos firsthand,
eventually coming to understand that chaos is an inevitable part of any initial emergency
incident, whether they have experienced the specific type (e.g., car fires versus house fires versus
chemical fires versus plane crashes) of incident before or not. As they work to learn what is and
is not to be expected during the chaos of HRO operations, novices within successful HROs will
utilize respectful interrelating to gain access to more experienced team members that possess
more relative expertise (Minei & Bisel, 2012).

High Reliability Organization Hierarchy

Early boundary conditions defining HROs included extreme hierarchic differentiation as
a common characteristics of these high-risk organizations (LaPorte & Consolini, 1991; Roberts
& Rousseau, 1989). Subsequent work defining high-risk organizations evolved from this
perspective to instead mark HROs as bounded by an emergent process rather than determined or
defined by rigid organizational structures (Weick & Sutcliffe, 2001, 2007, 2015). As

organizations continue efforts to implement HRO principles and improve reliability within their
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communicative hallmarks of a flat hierarchy—are operationalized in rigid and stratified
organizational hierarchies, such as hospital surgical teams, fire departments, or military units
(Jahn & Black, 2017). While multiple studies have examined select elements of hierarchy within
2017), hierarchy has been found to both hinder and support HRO theory principle enactment.
Studies have identified organizational hierarchy as an obstruction to high reliability organizing,
including positional authority causing voice limitations and barriers to communication between
supervisors and subordinates (Barton & Sutcliffe, 2009; Brueller & Carmeli, 2011; Nembhard &
Edmondson, 2006). Conversely, Bigley and Robert’s (2001) examination of Incident Command
Systems (ICS), a scalable hierarchical structure that allows an organization to arrange and size
management configurations up or down in response to incident demands without jurisdictional
boundary hindrance noted that as an incident size or ICS configuration shifts, designated roles
within the ICS platform allow responders to move to their new roles and communicate with
confidence. Jahn and Black’s (2017) analysis of wildland firefighting hierarchies found that the
enactment of HRO principles within an HRO is facilitated by specific supervisory and within-
group communication patterns and practices that stifle unproductive hierarchical behaviors, such
as those created through positional authority or status emphasis. Furthermore, these
communication patterns and practices were found to support maintaining the productive aspects
of hierarchy necessary for safety in HRT environments, such as identifying problems and
managing workloads. Jahn and Black’s 2017 study was particularly noteworthy in its
advancement of the understanding of the links between communication and high reliability

hierarchy, noting that “high reliability organizing can be explained as communicative patterns
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and practices that direct member attention, guide inquiry and learning, and call on supervisors
and teams to foster affective interactions that help members navigate a chain of command” (Jahn
& Black, 2017, p. 358). Their findings suggests that “practices and norms for communication are
especially important for addressing concerns, questions, and insights regarding safety and risk in
wildland firefighting” (p.374) and that these concerns also likely extend to other emergency
service organizations.
Knowledge Generation and Sharing

Generating knowledge in an organization typically incorporates at least one of six lines of
effort, including (a) acquisition, (b) rental, (c) dedicated resources, (d) fusion, () adaptation,
and (f) networks (Davenport & Prusak, 1998). Knowledge acquisition refers to the process of
bringing additional knowledge into an organization, such as hiring an expert or acquiring a new
company or organization asset designed to fill in gaps within the existing organization (Hock-
Doepgen et al., 2021; Leonardi, 2015a). Rental knowledge is traditionally defined as a process
where consultants are hired to bring in expertise and share their specific knowledge with the
organization (Jarrahi & Sawyer, 2015; Sutter & Kieser, 2019). Knowledge generation through
dedicated resources includes organizations with dedicated knowledge development departments
such as a research and development (R&D) office ((Audretsch & Belitski, 2020; Mao et al.,
2016)). Knowledge generation through fusion includes a collaboration process with intentionally
designed points of friction, which are incorporated during the knowledge generation process to
stimulate new and more creative solutions (Preece et al., 2001; Shafique, 2013; Xu et al., 2016).
Friction can include incorporating individuals from different departments to collaborate on a
project together, such as a member of the art department, engineering department, and sales

department working collaboratively on a solution to a common customer website complaint.
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Knowledge generation through networks includes the creation and sustainment of communities
of common interest (Monge & Contractor, 2003; Pilny et al., 2017; Shumate et al., 2013). To
maximize knowledge generation and knowledge sharing within an organization, each type of
knowledge generation must receive adequate time and space, and organizational managers must
view knowledge generation and sharing as an important part of the organization (Choi et al.,
2016; Davenport & Prusak, 1998; Le & Lei, 2017, 2019; Ritala et al., 2018).

Once knowledge is generated within an organization, it can be shared with others to
support organizational goals and outcomes. Knowledge sharing is defined as an act of making
information available to others within an organization or team (Abzari & Teimouri, 2008, p.
106). Knowledge shared in an organization can include intricate and accrued expertise residing
within an organization’s individual employees to more structured and explicit content inhabiting
organizational products and services (E. F. Cabrera & Cabrera, 2005), and researchers continue

to work to identify best practices for knowledge-sharing behaviors within teams and

organization’s employees, defined by the term facit knowledge, has been found to be particularly
difficult to reproduce within an organization, especially through utilization of modern
information communication technologies (Castaneda & Toulson, 2021). Tacit knowledge refers
to individual knowledge that is developed and internalized in the mind over time and can be
transferred through direct personal contact between individuals and their peers such as “chit
chat” sessions with colleagues, text messages, and video conferencing (Davenport & Prusak,
1998; Mohajan, 2016). Tacit knowledge can be particularly critical for teams to share in

organizations that experience dynamic, ongoing crisis such as firefighting (Ishak & Williams,
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2017; Minei & Bisel, 2012). Trust and communication have been identified as important
components of tacit knowledge sharing in organizations (Cumberland & Githens, 2012;
Okoroafor, 2014), with positive organizational culture and team trust facilitating more tacit
knowledge exchanges (Holste & Fields, 2010; Suppiah & Singh Sandhu, 2011) and a lack of
trust reducing or creating a barrier to tacit knowledge sharing in teams (Okoroafor, 2014; Rutten
et al., 2016; Zhang & He, 2016). Studies of affect-based trust, which is centered on mutual care
and concern between team members, and cognition-based trust, which is centered on team
member competence and reliability, have found that teams are more inclined to share tacit
knowledge when affect-based trust is present and use tacit knowledge when cognition-based trust
is present (Holste & Fields, 2010). Additionally, low affect-based trust has been found to
significantly impact overall knowledge sharing in teams, emphasizing the important overall
knowledge gains organizations can cultivate by increasing coworkers trust (Rutten et al., 2016).
Overall knowledge sharing practices in organizations have also been positively linked to
organization structure that promotes communication and trust (Ismail Al-Alawi et al., 2007),
underscoring the important role these elements may play in high reliability organizations, where
knowledge sharing between team members is paramount to enacting safety and reliability in the
organization.

A key element to facilitating knowledge transfer is the need to suit the transfer methods
to an organization’s culture, including how an organization approaches team communication
(Alves et al., 2022). For example, tacit knowledge transfer within a U.S.-based company may
include structured, regularly occurring mentorship meetings over coffee, whereas for an
organization in Japan, tacit knowledge transfer might occur through late-night karaoke sessions

with colleagues (Davenport & Prusak, 1998). Several barriers to knowledge transfer in
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organizations have been identified in academic literature including: (a) lack of common ground,
(b) absence of trust, (c) the status of who is sharing knowledge, (d) a lack of knowledge
absorption, (€) knowledge velocity, and (f) knowledge viscosity (Alves et al., 2022; Davenport &
Prusak, 1998; Joia & Lemos, 2010; Li, 2010). Knowledge transfer is significantly eased when
members share a common organizational language, training, or experiences in the same area
specialty (i.e., common ground), such as a group of cardiac surgeons or a team of wildland
firefighters (Davenport & Prusak, 1998; Desmond, 2009). Without this commonality in
organization language and experiences, individuals tend to not connect well or find themselves in
conflict with each other, inhibiting trust development and preventing knowledge transfer flow
(Peltokorpi, 2006; Wei, 2007). Additionally, organizational culture has significant impact on
knowledge sharing practices, such as how perceived status of an individual with knowledge can
influence how much knowledge is absorbed or disregarded by another individual (Ahammad et
al., 2016; A. Cabrera & Cabrera, 2002; E. F. Cabrera & Cabrera, 2005). For example,
suggestions on how to develop more technology-driven innovations from a young, junior-ranked
colleague might be well received within an organization but suggestions from the same person
regarding organizational strategy might be dismissed in favor of more experienced, senior-
ranked member suggestions (Li, 2010). In a similar vein, knowledge transfer in an organization
1s dependent on both the successful transmission and absorption (i.e., use) of knowledge that is
shared (Joia & Lemos, 2010). If information is shared but is not put into use because the
knowledge receiver is too busy, too prideful, or too afraid to implement knowledge received,
then knowledge transfer within the organization will not occur (Connelly et al., 2014; Li, 2010).

Furthermore, both the speed at which information is shared and moves around the organization
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(i.e., velocity) and is implemented (i.e., viscosity) can serve as barriers or accelerators to
knowledge transfer (Cvitanovic et al., 2015).

One underexamined element of knowledge transfer in organizations is the link between
individual power and knowledge management (Davenport & Prusak, 1998). Although most
professional organizations profess that knowledge sharing is an extremely positive trait in the
workplace (Fahey & Prusak, 1998), empirical research continues to demonstrate that knowledge
management in organizations can be significantly laden with political motives and hampered by
knowledge hiding (Connelly et al., 2019; Davenport, 1997; Issac et al., 2022; Pfeffer, 1981).
Researchers have noted the importance of exploring social motives in relation to knowledge
sharing and group task performance, including understanding motives that are primarily
cooperative, competitive, or individualistic (Witherspoon et al., 2013). Some group researchers
have noted that a significant limitation to much of the existing research on group information
sharing is that much of the work is predicated on assumptions that individuals within groups are
motivated to share information as a means of achieving the best possible outcome for the group
(De Dreu et al., 2008; Wittenbaum et al., 2004). This assumption, however, does not fully attend
to the idea that for some individuals, information sharing may not be motivated by a desire for a
particular group outcome at all, but instead by motivated goals related to individual interests and
preferences (D. Ford et al., 2015; Gagné et al., 2019). Thus, some individuals may choose to
withhold or distort information in an effort to serve their personal agendas, above group gain
(Connelly et al., 2012, 2019). Even within self-professed “flat” organizational hierarchies,
knowledge management activities can be threatening or at least concerning, inhibiting

knowledge sharing even when power is not an immediate concern (Webster et al., 2008).
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However, in hierarchal organizations that support coworker’s access to each other for desired

knowledge, rigid hierarchy was not found to impede knowledge transfer (Fahey & Prusak, 1998).
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Chapter 2: Method
Research Design

To answer the proposed research questions, I employed a case-based ethnographic
method of data collection over 15 months, further supported by semi-structured (N = 422) and
informal interviews. A case study is an empirical in-depth examination of contemporary
phenomena where the investigator(s) collect(s) data from a single case through a variety of
primary and secondary sources (Lindlof & Taylor, 2017). In case-based investigations,
researchers proceed by choosing exemplar cases on the basis of theoretical interest to explore
new concepts. This case context (i.e., aerial firefighting teams) was chosen purposely, given its
suitability to the posed research questions and the feasibility of the study to address these
questions (Tracy, 2019), as well as its unique distinction as a heretofore unexamined team type
within the field of high reliability communication studies. Exemplary cases are not necessarily
outliers, but sites in which the relevant phenomena can be observed and are likely locations for
challenging or extending theory. Case-based research, including focusing on exemplars, has been
fruitful in providing insight into the communicative acts unfolding within high reliability
organizations and teams (Fraher et al., 2017; Ishak & Williams, 2017; Roeder, Bisel, & Howe,
2021).

Following a four-month period (i.e., June 2021 to September 2021) of discussions and
research study feasibility evaluations, I obtained permission from the California Department of
Forestry and Fire Protection Tactical Air Operations Chief, legal team, and public information
office, as well as approval from my university institutional review board to begin in-person

research. Beginning in October 2021, I conducted 237.5 hours of in-person observations at

2 This figure does not include two interviews that were completed but later removed from the final dataset. See page
32 for additional details.
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California Department of Forestry and Fire Protection northern and southern region air attack
and helitack operational facilities (n = 5) and tactical air operations training locations (n =4). To
ensure an accurate understanding of the unique team configurations within the California
Department of Forestry and Fire Protection Aviation Department’s Tactical Air Operations, a
total of one air attack base, three combined air attack/helitack bases, one interagency helitack
base, and four training sites located across the southern and northern regions of California were
selected for observation. The entire California Department of Forestry and Fire Protection
Aviation Department consists of 14 air attack bases, 10 helitack bases, and one interagency

helitack base (see Appendix A for location illustration) as well as two dedicated training

In-person site visits began in the fall of 2021 and concluded at the start of 2023,
incorporating the 2021 and 2022 California state declared fire seasons and winter training
periods. Daily periods of observation ranged from 1 to 11 hours. These visits, conducted within
three distinct observation periods, yielded 325 single-spaced, typewritten pages of raw data in
the form of field notes. During the three observation periods I was included in all activities
ranging from morning briefings, physical training (PT), foreign object debris (FOD) cleanup on
air attack and helitack bases, daily meal preparation, station cleanup, holiday operations, fire
retardant loading on aircraft, air tactical group supervisor training and evaluation flights, field
exercises, flight debriefs, and classroom instruction.

Additionally, I conducted 34.2 hours/2,056 minutes of individual (z = 38) and group (n =
4) semi-structured interviews (N = 42) resulting in 799 single-spaced pages of transcripts (Table

1); these figures do not include two completed interviews were voluntarily removed from the
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final dataset (see page 32 for detailed explanation). I also captured photo (N = 838 photos) and
video imagery (N = 122 video clips) and accumulated relevant organizational training documents
(N=1,232), and survey data (N =5, Table 2). Due to low overall participation, the survey data
was excluded from the final dataset.

Table 1

Comprehensive Overview of Study Final Interview Dataset Including Comprehensive Number of
Interviews, Interviews Length, and Transcript Pages

Comprehensive Comprehensive
. Number of . .
Interview Group Interviews Interview Length Transcript Pages
' (Minutes) (Single Spaced)
Tactical Air
Operations/Aviation 8 643 182

Maintenance Unit Leadership
Southern Region Air Attack and

Helitack Unit Team Member 23* 898 432
(Individuals)
Southern Region Air Attack and
Helitack Unit Team Members 4 99 46
(Groups)

Tactical Air Operations
Leadership and Air Tactical

Group Supervisor (ATGS) 7 413 139
Trainees
TOTAL 02 2,053 799

Note. All interviews were conducted during the first and second observation periods.
* Figure does not include the two interviews conducted during the initial observation period in
the southern region that were removed from the final dataset.

Table 2
Comprehensive List of Study Data Collected Across 10 Research Sites (15 months)

Field

. . . . Notes o
Time Observations Interviews* Organization

(Single- Photos  Videos
spaced

pages)

Period (Hours) (Minutes) Documents
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Pre-
Observation - 565%** -- -- -- 22
Period
Initial
Observation 140.5 99 7*** 187 462 51 2
Period
Second
Observation 71.5 491 79 340 71 1,198
Period
Third
Observation 25.5 -- 59 36 - 10
Period

TOTAL 237.5 2,056 325 838 122 1,232

Note. All pseudonyms were randomly assigned using an online name generator to protect
participant identities.

* See Tables 4, 8, 9 and 10 for additional individualized interview data including the name
(pseudonyms), rank, primary role, region, experience range, interview length and number of
transcribed pages for each interviewee.

** Denotes all interviews conducted with Tactical Air Operations/Aviation Maintenance Unit
leadership prior to the first site visit. One interview with a member of Tactical Air Operations
(TAO)/Aviation Maintenance Unit Leadership that was rescheduled from the pre-observation
period to the second observation period is counted under the second observation period interview
minutes.

*** Figure does not include the two interviews conducted during the initial observation period in
the southern region that were removed from the final dataset.

Participants

In-person observations of personnel included California Department of Forestry and Fire
Protection (CAL FIRE) Tactical Air Operations (TAO) and Aviation Maintenance Unit (AMU)
leadership, air attack and helitack units, agency and interagency partner maintenance staff, aerial
firefighting operations staff (e.g., dispatchers), air tactical group supervisor (ATGS) instructors,
air tactical group supervisor (ATGS) trainees, contract pilots, air attack and helitack base
contractors (e.g., fire retardant providers), interagency partners (e.g., local police units, U.S.

Forest Service), and air attack base support staff (e.g., airfield managers). Similar to most

firefighting agencies throughout the United States (Jahn, 2016; Minei & Bisel, 2012; Tracy &
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Scott, 2006), the California Department of Forestry and Fire Protections observations reflected a
workforce population that was overwhelmingly male. Due to the exceptionally small number of
females interviewed (n = 1), a choice to change the participants’ gender to male in the results
reported was intentionally made to ensure anonymity. Additionally, all comments indicating
gender-specific interactions (e.g., “She said”) were slightly altered to remove identifying
information from the final dataset.

In addition to daily interactions through participant observation, semi-structured
interviews were conducted; participants were current employees (n = 28) and contractors (n = 7)
with the California Department of Forestry and Fire Protection Aviation Department (see
Appendix B for a comprehensive list of semi-structured and informal interview participants).
Past and present California Department of Forestry and Fire Protection Aviation Department
employees (i.e., firefighters) as well as contract employees and interagency partners directly
supporting the organization’s tactical air operations (i.e., pilots) and former employees of the
organization working as contract employees (i.¢., trainers) were included as interview
participants. The semi-structured interview participants averaged 17.5 years of affiliation with
the California Department of Forestry and Fire Protection (CAL FIRE) organization. Due to the
uniquely identifiable nature of tenure® status of some participants when linked to their region
locations, interview participants with less than ten years affiliation with the organization were
categorized under the broader category of junior tenure (n = 9) and participants with ten or more

years affiliation with the organization were classified under the broader category of senior tenure

3 Some participants at the observed air attack bases significantly exceeded tenure norms of aerial firefighting flight
experience, eliminating the possibility of ensuring their anonymity if air base location or age-linked data was not
removed. To overcome this known limitation, aerial firefighting experience was included but grouped into larger,
more generalized categories (e.g., junior or senior) and locations were limited to identification of regions (e.g.,
northern or southern).
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(n=26). Additionally, due to the uniquely identifiable ranks of some participants, all participant
ranks were classified utilizing a general firefighter ranking system and its equivalent rank (e.g., a
participant would be marked Division Chief instead of Aviation Officer II). In cases of
employees that do not have equivalent firefighting ranks (e.g., pilots), the broad term of
contractor has been assigned.

Participant Exclusions and Limitations

The following paragraphs provide details of three specific instances where concerns over
participant consent ultimately necessitated the removal or exclusion of participants from study
interviews. Aside from these instances, all other organization members voluntarily participated
in the study and provided written and verbal informed consent as required by university policy
and qualitative research best practices.

In the first instance, two participant interviews conducted with a single individual were
ultimately excluded from the study due to career impact concerns. During the first portion of the
observation period (i.e., October 2021), I obtained a signed informed consent form from the
individual and conducted two in-person interviews in a private location. The following week, |
noted multiple instances of the participant avoiding me in the workplace during my observation
period. I approached the participant privately and asked the participant directly if they were
comfortable continuing in my study, reiterating the voluntary nature of their participation.
During this discussion, the participant disclosed that they were concerned that information
shared in their interviews may invoke negative career impacts. Following this discussion, the
participant interviews were voluntarily removed from the dataset by the researcher and all
documented observations related to the individual were removed from further consideration.

Additionally, the participant was directly informed of their removal from the study. As a matter
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of caution moving forward, all participants were contacted immediately after interviews (i.e.,
within 24 hours) to ensure they had no concerns about information shared.

In the second instance of participant exclusion, a participant was approached for an
interview and declined, with a stated reason attributed to the participant experiencing an ongoing
illness. After this refusal, the participant was subsequently excluded from the study in an
abundance of caution.

In the third instance, it was noted that a study participant was difficult to locate after the
daily morning briefings with the entire team. These attempts to avoid interacting with me were
explicit enough to prompt jokes from others within the unit. While the joking was made with a
lighthearted tone, it ultimately prompted me to reflect deeply on the voluntary nature of
participation in my study despite participants signing informed consent forms and receiving
multiple briefings on the nature of their participation in my study. Recognizing some participants
may have concerns of organizational retaliation if they declined participation, I refrained from
approaching anyone making efforts to avoid me (i.e., leaving spaces when I would arrive, or
working in remote buildings removed from their primary worksite) for interviews. I also limited
my observations of potentially hesitant participants to interactions unfolding only within public
work settings (i.e., morning briefings).

One additional limitation on approaching interagency partners for interviews was also
included in the parameters of this study. Specifically, I was permitted to attend and make
observations at inter-agency trainings including federal partners (i.e., U.S. Forest Service
employees), but I was not permitted to approach any federal employees for interviews. Prior to
conducting my observations at interagency training locations, all U.S. Forest Service employees

were informed of my presence by a member of the California Department of Forestry and Fire
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Protection leadership team. These U.S. Forest Service employees agreed to permit me to observe
their interactions in relation to California Department of Forestry and Fire Protection employees,
provided I did not quote them directly by name or request formal interviews. Jottings, field notes,
and images referencing U.S. Forest Service employees in relation to interactions with California
Department of Forestry and Fire Protection employees were all permitted. Although many
friendly and informal conversations with U.S. Forest Service employees during the observation
period did occur (e.g., lunchtime banter), no information was captured in field notes outside of
conversations conducted within the bounds of training exercises, training class discussions, and
public conference presentations. In several instances, U.S. Forest Service employees provided
copies of interagency training materials (i.e., class pamphlets and training handouts), which were
approved for research use by host organization (i.e., California Department of Forestry and Fire
Protection) leadership.
Data Collection and Procedures - Observations

In-person observation data (N = 237.5 hours) was collected within three distinct periods
in a 15-month time frame (Table 2). Immediately prior to the three observation periods, a pre-
observation period in October 2023 initiated the study through a series of Zoom interviews with
Tactical Air Operations (TAO) and Aviation Maintenance Unit (AMU) leadership (Tables 3 and
4).
Table 3

Pre-Observation Period Data — Tactical Air Operations (TAO)/Aviation Maintenance Unit
(AMU) Leadership

Field

. . . Notes . .
Observations Interviews* Organization

(Hours) (Minutes) Documents

(Single- Photos Videos
spaced

pages)
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Tactical Air
Operations
(TAO)/
Aviation
Maintenance -- 565 -- -- - 22
(AMU) Unit
Leadership
(No Site — Zoom
Only)

TOTAL - 565 - - - 22

Note. All pseudonyms were randomly assigned using an online name generator to protect
participant identities.

* See Table 4 for individualized interview data including the name (pseudonyms), rank, primary
role, region, experience range, interview length and number of transcribed pages for each
interviewee.

Table 4

Tactical Air Operations (TAO)/Aviation Maintenance Unit (AMU) Leadership Interviews

Experience Interview Transcript
Pseudonym I{)an é " Length Pages
g (Minutes) (Single Spaced)

Brenton** Division Chief Senior 78 24
Carey Battalion Chief Senior 102 30
Christian Division Chief Senior 75 24
Dallas Battalion Chief Senior 47 12
Doug Battalion Chief Senior 71 19
Harold Battalion Chief Senior 70 20
Oswald Division Chief Junior 114 32
Norris Battalion Chief Senior 86 21
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TOTAL -- -- 643 182

Note. All interviews were conducted during the pre-observation period unless otherwise noted.
Pseudonyms were randomly assigned using an online name generator to protect participant
identities.

* Less than 10 years of experience working at the California Department of Forestry and Fire
Protection have been listed as “junior” and 10 or more years of experience are listed as “senior.”
** Interview was conducted during the second observation period due to scheduling conflicts.

The initial site observation period (n = 144.5 hours) beginning in October 2021 and concluding
in December 2021 included observations at three California Department of Forestry and Fire
Protection sites in the southern region?, including an air attack base, an interagency helitack base,

and a combined air attack and helitack base (Table 5).

Table 5

Initial Observation Period Data — Southern Region

Field
. . . Notes oo
Observations Inte-rV1ews (Single- Photos Videos Organization
(Hours) (Minutes) spaced Documents
pages)
Air
Attacl];/;::lltack 4 . 10 67 _ .
(Site #1)
Air Attack
Base 94.5 533 117 231 28 --
(Site #2)
Interagency
Helitack Base 46 464** 60 164 23 2
(Site #3)
TOTAL 144.5 997 187 462 51 2

Note. All pseudonyms were randomly assigned using an online name generator to protect
participant identities.

4 See Appendix X for a region locations.
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* See Table 8 for individualized interview data including the name (pseudonyms), rank, primary
role, region, experience range, interview length and number of transcribed pages for each
interviewee.

** Total includes 2 group interviews for each site. See Table 9 for group interview details.

The second observation period (n = 71.5 hours) beginning in March 2022 and concluding in July
2022 focused on observing the California Department of Forestry and Fire Protection air tactical
group supervisor training program and included observations of northern region training
facilities, northern region maintenance facilities, northern region air attack bases, northern region
helitack bases, southern region air attack bases, and a southern region interagency helitack base

(Table 6).

Table 6

Second Observation Period Data — Northern Region

Field
. . . Notes . .
Observations Interviews* . . Organization
. (Single- Photos Videos
(Hours) (Minutes) Documents
spaced
pages)
ATGS Refresh
Training 25.5 78 23 30 - 53
Facility
(Site #4)
Air
Attack/Helitack 15 ] 3 3 . .
Base
(Site #5)
ATGS Training
Facility 16 4(05%** 23 62 2 1,145
(Site #6)
ATGS Field
Training
Facility 11.5 -- 8 119 46 --
(Site #7)
Air
Attack/Helitack 13 . 18 126 23 .
Base
(Site #8)
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***%*Southern
Region Air
Attack Base
(Site #2)
****Southern
Region
Interagency 1 -- 1 - - --
Helitack Base
(Site #3)

TOTAL 71.5 491 79 340 71 1,198

Note. All pseudonyms were randomly assigned using an online name generator to protect
participant identities.

* See Table 10 for additional individualized interview data including the name (pseudonyms),
rank, primary role, region, experience range, interview length and number of transcribed pages
for each interviewee.

** Interview with a member of Tactical Air Operations (TAO)/Aviation Maintenance Unit
Leadership that was rescheduled from the pre-observation interview period.

*** Interviews with air tactical group supervisor trainees were conducted over Zoom following
the training program held at ATGS Training Facility Site #7.

*** These sites were in the southern region, but these additional visits fell within the northern
region observation period. The primary purpose of these visits was to conduct member checks,
but observations were also included.

The third observation period (» = 22 hours) in January 2023 focused on the 2023 California
Department of Forestry and Fire Protection Aviation Safety Conference and included
observations at California Department of Forestry and Fire Protection northern region training
site, a southern region air attack base, and a southern region interagency helitack base (Table 7).
Table 7

Third Observation Period Data — Northern and Southern Region

Field

Observations Interviews Notes Organization

Documents

Site (Single-  Photos Videos

(Hours) (Minutes) spaced

pages)

Aviation
Safety
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Conference
(Site #9)
Southern

Region Air

Attack 1 - 1 - - --
Base
(Site #2)
Southern
Region

Interagency

Helitack
Base
(Site #3)

2.5 - 3 ~ ~ -

TOTAL 25.5 -- 59 36 -- 10

Initial Observation Period — Southern Region

I began the initial period of in-person field observations of three California Department
of Forestry and Fire Protection southern region air attack, helitack, and interagency base sites in
October 2021 (Table 5). A day-long familiarization tour in October 2021 (n = 4 hours) was
provided by members of the California Department of Forestry and Fire Protection tactical air
operations leadership team at a southern region combined air attack and helitack base to confirm
my understanding of general base operations and layout, as well as to facilitate in-person
introductions with key members of the southern region units (see Appendix C, D, E and F for
examples of key images captured). Following the familiarization tour, in-person field
observations began at separate southern region air attack base and interagency helitack base sites
with shared staff and personnel. Air attack base observations (n = 94.5 hours) primarily focused
on teamwork during daily operations at a rural air attack base during fire season and included
533 minutes of semi-structured interviews with individuals affiliated with the air attack base
(e.g., pilots, contractors, firefighters; Table 8). Interagency helitack base observations (n = 46

hours) primarily focused on differences between helitack and air attack base teams and
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interagency operations and included 464 minutes of semi-structured interviews with individuals

affiliated with the southern region interagency helitack base (e.g., pilots and firefighters; Table

8). The initial observation period of southern region air attack and helitack base sites concluded

in December 2021.

Table 8

Southern Region Air Attack and Helitack Unit Team Member Individual Interviews

. Transcript
Primary Experience Interview Pages
Pseudonym Position/Role Range* Lel.lgth(s) (Single
(Minutes)
Spaced)
Al Contractor Pilot Senior 59 21
Brian Captain Um.t Senior 24 14
Operations
. Unit .
Cornell Firefighter I . Junior 51 17
Operations
Danny Contractor Pilot Junior 13, 36 8,24
. . . . **Removed | **Removed
Ernie Withheld Withheld Withheld Froim Sy o Sy
Air Tactical
Frank Captain Group Senior 39 14
Supervisor
Hunter Contractor Pilot Senior 96 56
Jack Engineer Um.t Junior 69 37
Operations
Air Tactical
Jameson Captain Group Senior 6, 39 12,18
Supervisor
Trainee
Jared Contractor Pilot Senior 40 13
Air Tactical
Jeff Captain SOl Senior 28 18
Supervisor
Trainee




CALFIRE HIGH RELIABILITY 41
Kase Firefighter I Unit Junior 28, 34 10, 12
y & Operations ’ ’
. . Unit .
Morris Firefighter I . Junior 22 8
Operations
Battalion Air Tactical
Ryan . Group Senior 59, 38 26, 14
Chief B
Supervisor
Tyler Contractor Pilot Senior 68 33
Walker Firefighter I Um.t Junior 28 17
Operations
. Unit .
Walter Engineer . Senior 38 12
Operations
Zach Contractor Pilot Senior 83 48
TOTAL -- - -- 898 432

Note. All interviews were conducted during the first observation period. Pseudonyms were

randomly assigned using an online name generator to protect participant identities.

* Less than 10 years of experience working at the California Department of Forestry and Fire
Protection have been listed as “junior” and 10 or more years of experience are listed as “senior.”

** These two interviews were removed from the final dataset after completion.

During this first phase of data collection, I regularly reviewed field notes and conducted

an iterative process of writing memos, reading relevant literature, and reviewing and re-reading

data. This iterative process allowed me to identify promising directions to focus my interviews

during the initial observation period and also supported the negotiation for additional site access

to new observation locations. For example, minimal fire activity during the first month of the

observation period necessitated a longer period of observation to understand how team

communication unfolds during an initial attack wildfire response. Considering this circumstance,

the host organization and tactical air operations leadership agreed to expand the observation

timeline and permit access to additional air attack and helitack bases.
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This observation period also incorporated short familiarization tours of facilities and
aircraft owned and operated by other local aerial firefighting units adjacent to the sites observed
(e.g., firefighting aircraft leased by a local utility company and U.S. Forest Service helitack
teams located at the same airfield). These tours were facilitated by representative from the
California Department of Forestry and Fire Protection and were granted as a means of better
understanding the multiple, complex agencies the California Department of Forestry and Fire
Protection tactical air operations teams worked with during wildfire initial attack responses.
During these tours, I was strongly encouraged to photograph facilities and equipment (e.g.,
aircraft, see Appendix G for example) and jottings were captured and later transcribed into field
notes, but no formal interviews were conducted in association with these tours.

At the conclusion of the initial three months of field work at the air tanker and
interagency helitack bases, I transcribed all onsite interviews and catalogued all imagery data
collected (i.e., photos and videos). Details of the dataset captured from this period of field work
are listed in Table 5.

Second Observation Period — Northern Region

I began the second phase of in-person field observations at a northern region training
facility site in March 2022 and concluded in July 2022. The second phase of observations (n =
71.5 hours) primarily focused on the air tactical group supervisor (ATGS) training program and
northern region combined air attack and helitack base team operations. This phase incorporated
visits to air tactical group supervisor training locations, training facilities, maintenance facilities,
and combined air tanker and helitack bases and also incorporated participant observation such as
assisting air tactical group supervisor trainers with conducting fire simulation exercises in the

field, participating in graded training flights from inside the aircraft and ground positions, and
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attending interagency leadership team social events. One rescheduled in-person recorded
interview was conducted with a member of the tactical air operations leadership team during air
tactical group supervisor refresher training (» = 78 minutes) on general organization topics (see
Appendix K). A separate in-person recorded interview was conducted with another member of
the tactical air operations leadership team (» = 8 minutes) to clarify field observations during air
tactical group supervisor initial training. Seven Zoom interviews were also conducted with four
air tactical group supervisor trainees (7 = 405 minutes) as they conducted their training flight
requirements to qualify as air tactical group supervisors.

Shadowing proved to be a crucial part of the second period of observation, as it allowed
opportunities to observe real-time communication between team members and ask participants to
reflect on conversations and events as they occurred or immediately after, an approach that has
been supported as ideal to the study of practice (Barbour & Gill, 2017; Leonardi, 2015b). During
this second period of observation, hands-on participation in actual and simulation firefighting
flights and ground firefighting operations (see Appendix J for examples) also supported this
crucial endeavor.

At the conclusion of the second period of observation the second dataset (Table 6) was
added to the first dataset (Table 3 and 5), including 1,198 single-spaced pages individual screen
captures of online web pages® and materials used by air tactical group supervisor trainers and air
tactical group supervisor trainees (see Appendix H and I for examples). Member checking (Bisel

et al., 2014; Tracy, 2010) with organizational leaders included a strong recommendation to

> Some websites and training materials were inaccessible to the researcher. These websites included training
programs located on the state and federal firefighting agencies primary training platforms, which can only be
accessed through utilization of organizational credentials (i.e., organizational email). These trainings and associated
documents were primarily related to materials outside of the scope of this study (i.e., annual basic firefighting
recertifications).
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conduct additional observations of an annual interagency aviation safety conference hosted by
the California Department of Forestry and Fire Protection Aviation Department. This
recommendation resulted in a final observation period inclusive of both the annual California
Department of Forestry and Fire Protection Aviation Safety Conference and final visits to
southern region air tanker and helitack sites in January 2023.

Third Observation Period — Northern and Southern Region

I began the third observation period at the 2023 Aviation Safety Conference in January
2023 followed by a final visit to southern region air attack and helitack sites (Table 7). This final
observation period spanned 22 hours; these observations were inclusive of trainings and
presentations for representatives of the organization’s aerial firefighting teams (i.e., air attack
and helitack units), aerial firefighting support staff (e.g., dispatchers), and interagency partners
(e.g., U.S. Forest Service, L.A. County Sherriff).

This final dataset (Table 7) was subsequently added to the first (Table 3 and 5) and
second dataset (Table 6). No interviews were conducted during this observation period. At the
conclusion of this final period of observation, 237.5 hours of in-person field observations were
conducted, resulting in 325 single-spaced pages of typed field notes. The final dataset
incorporated 2,056 minutes/34.2 hours of semi-structured interviews, resulting in 799 single-
spaced pages of transcripts, 838 photos, 122 videos, and 1,232 single-spaced pages of
organizational documents and web page screen captures.

Data Collection and Procedures — Interviews

A total of 44 semi-structured interviews were conducted over 15 months (Table 1), with

42 interviews retained in the final dataset. Participants were all directly affiliated with the state

firefighting organization and included Tactical Air Operations (TAO) leadership, Aviation
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Maintenance Unit (AMU) leadership, air attack and helitack unit team members, contract pilots,
interagency helitack pilots, air tactical group supervisor (ATGS) training instructors, air tactical
group supervisor (ATGS) trainees, and incident commanders (IC). Interviews lasted between 6
and 114 minutes.

Individual interviews (n = 40) were primarily conducted during work hours in private
spaces to ensure other team members and organizational leadership could not overhear
participant answers, although several senior participants intentionally chose to leave doors open
during interviews in office spaces. A total of 27 individuals participated in interviews; one
individual interviewee was excluded from the final dataset due to career concerns (review page
32 for details). Group interviews (n = 4, see Table 9) were conducted within rank peers (e.g.,
Firefighter Is and Captains) to discuss rank-specific topics in private locations (e.g., Captain’s
offices, remote outdoor workspace) to ensure both confidentiality and candid discussions. Group
interviews lasted between 8 and 43 minutes. The shortest group interview (i.e., 8 minutes)
represents an instance where a member of the leadership team unexpectedly returned to their
office space located directly across from the discussion location. Their arrival initiated me to
voluntarily end the group interview early out of privacy concerns.

Table 9

Southern Region Air Attack and Helitack Unit Team Members Group Interviews

. Transcript
Primary Experience Interview Pages
Pseudonyms Ranks Position/Roles Range* L(.ength (Single
(Minutes)
Spaced)
Cornell, Unit
Morris & Firefighter Is . Junior 35 12
Operations

Shaun
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Cornell, )
. Unit .
Dylan & Firefighter Is . Junior 8 4
. Operations
Morris
Jeff™*, Unit
Langley & Captains . Senior 43 18
Operations
Otto
Brian,
Jameson, . Unit .
Jeff** & Captains Operations Senior 13 12
Otto
TOTAL -- -- -- 99 46

Note. All interviews were conducted during the first observation period. Pseudonyms were

randomly assigned using an online name generator to protect participant identities.
* Less than 10 years of experience working at the California Department of Forestry and Fire

Protection have been listed as “junior” and 10 or more years of experience are listed as “senior.”

** In these interviews, the primary role of the participant was unit operations. In other

circumstances, the primary role of the participant was air tactical group supervisor trainee.

In keeping with institutional review board oversight, each interview participant signed a

consent form prior to the start of an interview and the contents of the form was reiterated

verbally at the start of each interview. After obtaining informed consent, I digitally recorded

interviews utilizing a handheld recording device and/or Zoom audio recording, which I later

transcribed into 799 single-spaced pages of text. While Zoom transcription services were initially

utilized for Tactical Air Operations (TAO) and Aviation Maintenance Unit (AMU) leadership
interviews, I switched to the Trint platform for transcription of all remaining in-person

interviews due to the much higher initial transcription accuracy.

After all initial transcripts were created I reviewed the text to ensure transcription

accuracy, correct errors, and replace participant names with assigned pseudonyms. Anonymized

transcripts were then saved in a digital password-protected folder and a printed copy of each

anonymized transcript was stored in locked file cabinet. Original interview files containing
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identifying information (i.e., actual names) as well as the digital file containing original names
and pseudonym assignments were transferred to a password-protected digital folder separate
from the encoded dataset. These original digital files with names will be destroyed one year
following publication of this study in compliance with University of Southern California
institutional review board regulations.

In addition to semi-structured interviews, informal conversations were held with
numerous organization and non-organization (e.g., contractors) members across northern and
southern units during all three observation periods. These conversations served to further clarify
information or illuminate concepts discussed during formal interviews. These informal
discussions were not recorded, but jottings and handwritten notes were taken and incorporated
into field notes, providing additional quotations and insights beyond the semi-structured
interviews detailed here.

Initial Interviews — Tactical Air Operations (TAO) and Aviation Maintenance Unit (AMU)
Leadership

The first group of semi-structured interview participants (n = 8, Table 4) were recruited
directly by a member of the California Department of Forestry and Fire Protection’s Public
Information Office (PIO) in September of 2021. These invited participants represented the
senior-ranking members of the California Department of Forestry and Fire Protection’s Tactical
Air Operations (TAO) and Aviation Maintenance Unit (AMU).

Seven of the eight interviews were conducted within two weeks of initial contact using
the Zoom video platform. The final interview was conducted in person during the air tactical
group supervisor (ATGS) training held in March 2022. Interview questions followed a general

outline beginning with a probing of individual backgrounds (e.g., “Can you tell me about your
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background and how you came to work at CAL FIRE?”), followed by open-ended questions
related to resource scarcity (e.g., “Can you share an example of how the current CAL FIRE
budget and resources available have impacted your job?”), safety (e.g., Can you give me an
example of a risk that Tactical Air Operations deal with and how you manage that risk?”),
interagency dependency (e.g., “Can you tell me how the CAL FIRE aviation program is
impacted by other agencies when fighting wildfires?”’), power laxity (e.g., “Can you share an
example of a policy or rule that you’ve seen someone ignore and how you handled the
situation?”’), and overall aviation organization views (e.g., “Can you share an example of what
you see as the biggest challenge facing the CAL FIRE aviation program?”). Although these
interviews were guided by a standard set of questions, the questions were adjusted to an
individual’s role within the organization where appropriate (e.g., discussions of interagency
dependency with maintenance leaders were focused on the link between CAL FIRE and other
agencies in maintenance procurement, rather than in situ wildfire responses). For the full in-
depth interview guide list of questions, see Appendix K. Several participants (n = 3) voluntarily
provided additional information or supplemental organizational materials (e.g., safety reports)
following these interviews, which were added to the overall dataset (Table 3).
Second Interview Group — Air Attack and Helitack Unit Team Members

The second group of semi-structured interview participants (n = 18, Table 8) were
recruited directly by myself following my entry into the southern region observation sites in
October through December 2021. I began approaching southern region air attack unit team
members during the second week of my in-person observations beginning with team members
that I had established strong rapport with. All team members at the unit were approached for

potential interviews with the exception of one team member that was observed avoiding me. One
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team member was approached for an interview but declined due to illness; this team member was
subsequently not approached for interviews following this declaration. Additionally, one team
member participated in two interviews but later expressed career concerns and was removed
from the study.

Interview questions began with a probing of individual backgrounds (e.g., “Can you tell
me about your background and how you came to work at CAL FIRE?”), followed by questions
related to the individual’s experiences in the organization (e.g., “Can you share an example of
how the current CAL FIRE aviation policies have impacted your job?”), safety (e.g., “Can you
give me an example of a risk you’ve dealt with in your job?”), interagency operations (e.g.,
“Can you tell me how the CAL FIRE aviation program is viewed by other agencies?”), power
laxity (e.g., “Can you share an example of a policy or rule that you’ve seen someone ignore and
how you handled the situation?”’), safety protocols (e.g., “Have you ever experienced a safety
hazard that you needed to speak up about?”’) and overall aviation organization views (e.g., “Can
you share an example of what you see as the biggest challenge facing the CAL FIRE aviation
program?”’). Questions were adjusted to an individual’s role within the organization (e.g.,
discussions with junior firefighters focused primarily on wildland fire stories, discussions with
senior unit leaders focused primarily on policy difficulties) as well as to the natural conversation
path that unfolded during conversations. These recorded interviews lasted from 6 to 96 minutes;
shorter interviews represent interview interruptions (e.g., incoming fire and rescue calls).
Individual interviews were primarily conducted in private spaces within the unit (e.g., offices) to
ensure other team members and organizational leadership could not overhear participant answers

although several senior participants opted to leave their office doors open® during interviews.

& Possibly due to perception concerns of being alone in a closed office with a member of the opposite gender. See
page 64 for discussion on the potential effect of researcher gender on this study.
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Third Interview Group — Air Tactical Group Supervisor (ATGS) Trainees

The third group of semi-structured interview participants (n = 5, Table 10) consisted of
one Tactical Air Operations Unit Leadership team member (n = 1) and air tactical group
supervisor (ATGS) trainees (n = 4). Interview requests were made to all California Department
of Forestry and Fire Protection air tactical group supervisor trainee participants’ (n = 10) through
email by a member of the Tactical Air Operations (TAO) leadership team at the conclusion of
the second observation period in May 2022. Interviews with ATGS trainees were conducted in
two phases. The first set of interviews (n = 4) were conducted over Zoom in May 2022
immediately following the conclusion of the air tactical group supervisor training. These
interviews lasted from 36 to 85 minutes and were conducted over Zoom. A second phase of
interviews with trainees from phase one (n = 3) was conducted over Zoom audio at the
conclusion of each trainee’s air tactical group supervisor qualifying training flights between
August and October of 2022 and lasted from 41 to 104 minutes. One trainee participated in an
interview during phase one but did not respond to email requests for an additional interview
during phase two.
Table 10

Tactical Air Operations Unit Leadership and Air Tactical Group Supervisor (ATGS) Trainee
Individual Interviews

Transcript
Pages
(Single
Spaced)

Interview
Length
(Minutes)

Primary Position/  Experience
Role and Region Range*

Pseudonym Rank

" Due to the exceptionally small number of participants in the California Department of Forestry and Fire Protection
air tactical group supervisor training pipeline, some identifying information (e.g., unit location) necessitated additional
masking efforts to maximize anonymity. In response to this concern, all participants in this study including air tactical
group supervisor trainees were categorized only by their unit’s general region location (i.e., southern or northern)
rather than by specific unit name, city, or county location.
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Battalion Tacti'cal G . .
Carey** Chicf Operations Unit Senior 8 3
Leadership; HQ
Air Tactical Group
Dominic Captain Supervisor Trainee; Senior 41, 50 11, 14
Northern
Battalion Air Ta.ctical G?oup .
Dwight Chief Supervisor Trainee; Senior 85, 104 27,36
ie
Northern
Air Tactical Group
Harvey Captain Supervisor Trainee; Junior 48, 41 12, 11
Southern
Air Tactical Group
Travis Captain Supervisor Trainee; Senior 36 25
Northern
TOTAL -- -- - 413 139

Note. All interviews were conducted during the second observation period. Pseudonyms were
randomly assigned using an online name generator to protect participant identities.

* Less than 10 years of experience working at the California Department of Forestry and Fire
Protection have been listed as “junior” and 10 or more years of experience are listed as “senior.”
** In this interview, questions were directed to the participant in relation to their role as Tactical
Air Operations Unit Leadership, although this participant also served as an air tactical group
supervisor trainer simultaneously.

Phase one interview questions followed a general outline beginning with a probing of
individual histories (e.g., “Can you tell me about your background and how you came to work at
CAL FIRE?”), followed by open-ended questions related to air tactical group supervisor training
(e.g., “Walk me through a training day during the second half of CASA, from wakeup to going
to sleep. What did your day look like?”), general tactical air operations knowledge (e.g., “Is the
aviation team at CAL FIRE different than other CAL FIRE teams?”’), and general organization
questions (e.g., “Can you share an example of teamwork you’ve experienced within the CAL
FIRE aviation program?”). Although these interviews were guided by a standard set of questions,

the questions were adjusted to an individual’s history and its influence on a trainee’s progress

(e.g., discussions of previous positions such as a helicopter operations supervisor and large-scale
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firefighting). For the full phase one in-depth interview guide, see Appendix L. Phase two
interview questions followed an open-ended question format designed to probe the individual
experiences with air tactical group supervisor training flights and instructor feedback during the
qualifying period (e.g., “What was the qualification process like?”). For the full phase two in-
depth interview guide, see Appendix M.

Data Analysis

Data analysis was conducted utilizing an adaptation of Strauss and Corbin’s (1998)
grounded theory approach and Sarah J. Tracy’s phronetic iterative approach (Tracy, 2019).
Phronetic iterative analysis inductively elaborates research concepts through a data-driven
investigation grounded in theory, with researchers moving back and forth between literature and
data. This study initially sought to approach this study solely through grounded theory but
pivoted to phronetic iterative analysis after entering the field site and identifying multiple
advantages to be gained by shifting to a more phronetic iterative approach.

At the start of this study, interview questions were developed to explore the boundary
conditions of HRO theory in relation to common HRO contexts identified within both the
California Department of Forestry and Fire Protection and the initial landmark HRO cases of the
U.S. Navy. Specifically, the common contexts of resource scarcity, hard power laxity, and
interagency dependency within the California Department of Forestry and Fire Protection case
were investigated to rule out the possibility that these common non-HRO contexts prevent the
straightforward application of HRO principles. In addition to scheduled interviews, the
ethnographic case study of CAL FIRE Tactical Air Operations units shares a significant number
of defining characteristics as the landmark HRO case studies of U.S. Navy aircraft carriers,

providing an excellent initial framework for exploring communication and safety in high
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reliability teams while maintaining a manageable scope. To maintain focus, a broad initial
research question was developed to examine the issue of how team safety is communicatively
created and reinforced within the organization: How does high reliability organization theory
unfold in a modern high reliability team, and what role does communication play in the
enactment of high reliability organization theory?

Following the initial interviews with California Department of Forestry and Fire
Protection Tactical Air Operations (TAO) and Aviation Maintenance Unit (AMU) leadership,
observations at the first research site (e.g., southern region air attack base #1) focused on
collecting data on resource scarcity, interagency dependency, hard and soft power laxity, and
organizational safety. Examples of observations and inquiries captured included: “Discussions of
paying for meals depending on fire type” (i.e., resource scarcity), “Problems with USFS
neighbors are tasked to unit leaders to solve despite being a different service” (i.e., interagency
dependency), “Why aren’t pilots wearing flights suits when flying?” (i.e., hard and soft power
laxity), and “Are junior team members really empowered to speak up about safety issues at this
base?” (i.e., organizational safety).

As a recommended best practice by Sarah J. Tracy (2018), I began immersing myself in
the entire dataset when I was three-quarters through the first phase of the data collection process.
Part of this process included discussion of the direction of my findings with several members of
my dissertation committee as well as multiple members of the organization I was observing. This
more focused research approach and ongoing collaboration with the organization facilitated
efforts to theoretically align initial observations to broad research questions, with a more direct
approach to interrogating high reliability theory boundaries beyond current published empirical

research. During the fourth week of observations a promising new direction unfolded in the
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project as I observed conflicts between stated organizational communication practices and
organizational team member behavior surrounding safety discussions. Specifically, field note
observations illustrated multiple stories of conflicts during fire responses, including conflicts
between experts and authority figures. As a result, I directed focus more intensely towards
understanding how conflict was addressed, repressed, or ignored within the southern region air
attack teams. Pivoting towards this new direction, a new guiding research question was
constructed to support a more clear and targeted investigation of high reliability theory and high
reliability team communication:

RQ1: How does the cultural principle deference to expertise unfold communicatively in a

high reliability organization?

During the second and third observation periods, interviews were conducted to further
explore the revised research question emerging from the initial observation period and data
analysis. These interviews (e.g., most notably, the air tactical group supervisor trainees) served
as particularly critical for creating new data insights simultaneous to data collection underway.
By narrowing my focus in the field to one type of expertise enactment during a wildfire response
(i.e., the air tactical group supervisor) a second research question emerged to guide the
exploration of how expertise may be developed and shaped by a high reliability organization’s
culture and how those elements might impact the process of deference:

RQ2: How is expertise defined and trained by members of a HRO?

Throughout this period of data collection and data cleaning, I continued the iterative
process of writing memos, reviewing relevant literature, re-reading transcripts, re-examining
imagery and organizational documents, and revisiting field notes and jottings. I then restarted

primary cycle coding and data reduction within a framework of the revised research questions,



CALFIRE HIGH RELIABILITY 55

where descriptive first-level codes were identified from a particularly interesting collection of
approximately 20% of the interview and field observation data (Tracy, 2018). As an additional
best practice of phronetic-iterative analysis, these newly emergent first-level codes were
discussed with several expert high reliability organization researchers to validate the most
promising directions emerging from the data. These more nuanced insights drawn from the
addition of the second set of data were also discussed with California Department of Forestry
and Fire Protection organization members of different ranks (i.e., both junior and senior
members) and locations (i.e., northern and southern regions) to further facilitate both
collaboration and reflexive elaboration of the initial codes and findings (Tracy, 2010). These
member checks ultimately opened a candid discussion with organizational leaders on meaningful
directions this study should consider, including the strong recommendation for additional
observations of an annual interagency aviation safety conference hosted by the California
Department of Forestry and Fire Protection Aviation Department. These discussions resulted in a
final observation period inclusive of both the annual California Department of Forestry and Fire
Protection Aviation Safety Conference and visits to southern region air tanker and helitack sites
in January 2023.

To aid in the ease of coding and the overall data reduction process, ten interviews from
the entire collection of all interviews with organizational members (N = 42) were selected for
descriptive primary cycle coding, inclusive of the air tactical group supervisor trainees. The air
tactical group supervisor trainees’ interviews were selected specifically because they were
conducted at the later stage of the observation period and phronetic iterative process, when the
research focus was more clearly defined through revised research questions. Additionally,

previous interviews with members that had discussed their work as either incident commanders
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or air tactical group supervisors were also selected to provide more insight into the air tactical
group supervisor role beyond a trainee perspective. The selected interviews (n = 10) represented
23.8% of the interview data; it is recommended qualitative researchers choose approximately
20% of their available data for coding to “best illustrate a maximum variation of meanings across
the study-regarding participants, contexts, and types of data (e.g. fieldnotes versus interview
transcripts)” (Tracy, 2018, p. 65). To facilitate the coding process, I first utilized NVivo Version
12 data analysis software as a means of identifying emergent and recurrent patterns (i.e., codes).
Once the interview transcripts were read, re-read, and coded with several initial
descriptive codes, I incorporated all the field notes from the second observation period as well as
a smaller subset of field note data from the first and third observation periods into the descriptive
primary cycle coding process. The field notes selected were chosen for their relevance to insights
identified during the initial coding of the ten interviews (e.g., air tactical group supervisor
training exercises). In addition to the field note data, a smaller sampling of photos and videos
were also reviewed for descriptive primary cycle coding. Photos and videos were initially
selected based on the date they were captured and only for their ability to illuminate concepts
discussed in descriptive primary cycle field notes (e.g., images capturing air tactical group
supervisor training). Imagery that was not captured on the same day as any of the field notes
selected for descriptive primary cycle coding were not included in the analysis (i.e., photos of
aircraft from maintenance hangar tours). Finally, at the conclusion of descriptive primary cycle
coding of imagery, coding was conducted on a small selection of the organizational training
materials (e.g., the organizational training website and all training PowerPoint presentations)
provided to trainees during the spring observation periods. These materials, replicating the same

selection criteria as the descriptive primary cycle coding of imagery, were only included for
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analysis if they reflected either field note observations or interview assertions (e.g., PowerPoint
slides on how to correctly talk on a radio). As codes emerged, each was checked for better,
negative, or opposite examples across the entire remaining dataset.

After the descriptive primary cycle interview transcripts, field notes, photos, videos, and
organizational archival documents were investigated in relation to RQ1, large primary descriptive
coding categories were identified including (a) organizational training, (b) organizational fire
response, and (c) organizational conflicts. The dataset was then reviewed a second time and only
portions of data containing the broad category of organizational conflicts were kept for
secondary coding analysis, providing necessary data reduction and more focused analysis attuned
to the emerging potential research questions (Bisel et al., 2014). The decision to narrow my focus
to organizational conflicts was made following a review of all data within the primary
descriptive coding categories, which illuminated data specifically speaking towards the broad
high reliability organization theory concept of deference to expertise and RQ,. Within the corpus
of organizational conflicts data, specific group types of conflicts were identified including (a)
interorganizational conflict (e.g., conflicts unfolding between headquarters and members of
individual units), (b) interagency conflict (e.g., conflicts between contract counties and
CALFIRE units), (¢) individual conflict (e.g., conflicts between individual CALFIRE members),
and (d) team conflict (e.g., conflicts between helitack team units). Within these groups the
repeated use of the term street credit was identified across all of the emergent codes and linked

to broadly defining expertise within the organization (Figure 1), further clarifying RQo.
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Figure 1

Primary and Secondary Codes Identified During the Initial Coding Process Leading to
Examination of the “Street Credit” Concept

Primary Cycle Codes

Organizational Training
Organizational Fire
Response
Organizational

Conflicts Secondary Cycle Codes (Org Conflicts)

Interorganizational
Conflict

Interagency Conflict
Individual Conflict
Team Conflict

Expertise Definitions

Street Credit

In response to these findings, I returned to the reduced dataset, allowing emerging data to
develop an initial coding scheme within the street credit concept. During this coding, three
primary themes clearly emerged from the dataset as necessary for establishing expertise (i.e.,
street credit) within the California Department of Forestry and Fire Protection organization: (a)
visual placement, (b) command presence, and (c) tactical thinking.

Next, an additional examination was conducted to further sensitize the theoretical
concepts underpinning these three primary themes and to allow for more focused codes to
emerge. I also developed more specific codes within the broad codes identified and grouped
codes together within the data, a process that is commonly referred to in qualitative
communication scholarship as either axial (Charmaz, 2014), hierarchical (Tracy, 2019), or
secondary coding (Glaser & Holton, 2004). During secondary coding, I identified five broad
concepts in support of an individual being perceived at having command presence: (a) brevity in

communication, (b) clarity when communicating information to others, a specific language (c)
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tone and (d) cadence, and communication (e) confidence when delivering information.
Additionally, the theme of tactical thinking was found to be supported through (a) proactive
communication with team members or (b) the selling of strategies to individuals in positions of
authority. Although subsequent codes were identified detailing the nuances that selling of
strategies entails, this data was set aside to maintain a workable scope and breadth to this study;
future publications are planned to incorporate this additional data.

During the data analysis process, analytic memos were utilized as a means of consistently
reflecting on the analysis process and emerging ideas using a dedicated bullet-type reflection
journal. These memos allowed for drawings and sketches to flow more easily and were
comprised of handwritten notes, diagrams, and stick figure drawings. Loose analysis outlines
(Strauss & Corbin, 1998; Tracy, 2019) were composed during the writing process to assist in
linking codes and arguments with the larger research questions of this study. The use of loose
analysis outlines allowed me to see dominant data and also allowed me to return to the raw data
(e.g., transcripts) for thick descriptions in my written examples. I used thick description in my
writing to create resonance in the written observations, a key marker of quality in quantitative
research (Tracy, 2010).

Analysis was completed when no new information was unveiled and no new surprising
information was uncovered (Glaser & Strauss, 1967; Strauss & Corbin, 1998). At the conclusion
of my data analysis, I crystalized my findings by conducting final member checks, reviewing
field notes, and revisiting interviews to verify that the analysis accurately represented the
organization and its members (Lindlof & Taylor, 2017). By the end of the process, all data were
accounted for comprehensively within the theoretical framework presented in the results section,

including acknowledgement that despite my best efforts otherwise, researcher perspectives are
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inescapably partial and thus always incomplete (Tracy, 2010). Additional discussion of this
inescapable partiality is elaborated within the Researcher Role and Limitations section of this
chapter.

Verification Strategies

Multiple steps were taken to ensure excellent, high-quality qualitative research (Tracy,
2010). First, I engaged in “crystallization,” collecting multiple sources of data (i.e., interviews,
photos, organizational documents) from multiple vantage points (i.e., varying ranks and
positions, separate operational facilities) within the organization to build a clearer picture of the
case.

Second, I used a process of peer review throughout the course of this study, including
presenting the initial coding scheme to two internationally recognized high reliability
communication scholars. These scholars reviewed the plausibility of the coding analysis and
provided continuous feedback to further refine my work. During the analysis process, extreme
care was taken to ensure healthy detachment from initial hypothesis was maintained, protecting
me from “falling in love” (Tracy, 2018, p. 72) with my initial positioning and forcing me to
continuously examine alternative positions. To ensure this care remained at the forefront,
continuous meetings were held with members of the dissertation committee, including
discussions intentionally focused on locating negative case examples and devil’s advocate
deliberations. Negative case analysis is conducive to strengthening the trustworthiness of an
overall analysis, and it also ensures an assortment of viewpoints are represented, not just my own
position (Creswell & Creswell, 2017; Creswell & Poth, 2016). Taking a devil’s advocate

approach also strengthened my arguments by forcing me to consider potential weaknesses in my
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arguments and examining the limitations of the claims I am attempting to make with my applied
findings (Keyton et al., 2009).

Third, both the field notes and final manuscript included thick descriptions of context and
setting of the case, supported by photos and videos captured during field observations. Examples
of these thick descriptions have been incorporated throughout this document to further support
this claim.

Finally, to ensure accurate depictions of participants’ lived experiences and interview
responses, I engaged in member checking regularly (see Creswell & Creswell, 2017) with
participants by asking a diverse subset of members (i.e., one senior member of the California
Department of Forestry and Fire Protection Tactical Air Operations Team, two senior Air
Tactical Group Supervisors, two senior members of an air attack unit, and three junior members
of air attack unit) to review the initial and final findings. These findings were discussed as
preliminary findings prior to the final publication of this document and a study summary of key
findings to the California Department of Forestry and Fire Protection Tactical Air Operations
leadership cadre. All suggested changes were incorporated into the final version of this paper.
Data Storage

To facilitate an easy review of data during the data analysis process, a data organization
system was created to store all data and documents related to the study including notes, photos,
videos, organizational documents, and interviews. To start, a master data folder for this study
was created with a password required for access to the folder. This data protection measure was
set to limit potential data access only to myself even if access to the data storage itself (e.g.,
laptop) was compromised. For data that was collected throughout the study utilizing other

sources (e.g., Zoom transcripts or interview recordings made on recording devices), data was
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immediately transferred to the password-protected folder at the end of each day and the original
data source (e.g., Zoom recording or recording device mp3) were placed in a separate password-
protected digital folder.

Within the master digital data storage file, subfiles were created for each type of data
collected. As these subfiles were created, I remained mindful of how the data was organized,
carefully considering how the organization of this data would affect my data analysis (Tracy,
2018). Ultimately, I made the decision to organize data on type and location based on the
research questions this study seeks to answer. By organizing data by location, I was able to
carefully consider similarities and differences that unfolded based on the type of teams present at
each location as well as the organizational and geographic location of each team.

All handwritten notes were kept in bullet-journal style notebooks, and these notebooks
were locked in a locked file cabinet at the end of each day. During the study, the notebook was
never left unattended to ensure no access to the research notes occurred. Additionally, I wrote
my notes primarily in long blocks of cursive handwriting, to limit the reading of my handwritten
notes surreptitiously (e.g., over my shoulder) when writing in the field.

Every attempt was made to follow the best practice of having all handwritten records
from fieldwork transposed within 36 hours into formal fieldnotes (Emerson et al., 2011). The
majority of notes were transcribed within 8 hours of a completed site visit to maximize accuracy
in the recollection of events noted in the handwritten field notes. In a very small number of
instances, however, the rigorous back-to-back schedule of site visits made full transcription
within this timeframe impossible. In response to these time constraints, all field notes were
transcribed within 7 days of the field site visit, or those handwritten notes were eliminated from

further consideration from the study dataset to ensure accurate memory and representation of the
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events detailed in the handwritten notes. All drawings made in the handwritten notes (e.g., event
spaces or positioning of people within an aircraft seating configuration) were photographed and
incorporated into the formal fieldnotes.
Researcher Role and Limitations

As a U.S. military veteran with eight years of active-duty military service on high
reliability teams, including two years as the safety officer with a renowned U.S. Navy aviation
squadron, this study would not have been as successful as it was at uncovering new insights
without this expertise background to assist in clarifying observations, transcript cleaning, coding,
and analysis of interview and organizational communication data. My aviation expertise and
high reliability team experience as well as safety protocol knowledge developed within an
aviation context facilitated rapid credibility and rapport-building within the organization,
including members of the tactical air operations units. This rapport-building facilitated additional
access to critical training operations not previously open to researchers and led to richer, more
developed data. During interviews, transcript cleaning, and data analysis, my aviation and safety
knowledge also supported a more nuanced understanding and interpretation of aviation jargon,
colloquialisms, and practices within the broader context of the aviation firefighting operations.
Admittedly, this knowledge also comes loaded with inherent assumptions and biases, which I
made efforts to overcome through regular discussions with my dissertation committee and non-
aviation or firefighting associated researchers. These discussions proved fruitful in both checking
my inherent assumptions (e.g., the expected presence of a tactical air operations leader during a
safety mishap) on communication and behavior patterns identified in the field, as well as also
identifying potential weaknesses and biases (e.g., dismissal of gender-link behaviors in field

exercises) supporting some of my initial insights.
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Beyond these outlined exclusions and limitations, it is noted that researcher gender (i.e.,
female) inescapably affected at least some portion of data collection throughout this study for
multiple reasons outlined in the following paragraph. For example, during initial interviews with
several participants, the use of swearing and curse words were sometimes prefaced with phrases
including “pardon my language” or concluded with “sorry [for cussing/cursing].” The transcript
excerpts of this study, which may appear heavily edited by the researcher, accurately reflect the
exact wording used by all participants in interviews and transcribed handwritten notes.
Admittedly, however, it is apparent that many participants were potentially self-editing their
language during our interactions and discussions, and only a few were completely comfortable
speaking phrases of a more offensive or colorful nature. When the topic of edited language was
discussed during final member checks, one participant repeatedly reassured me that I “definitely
got [the] real talk, not the media talk” in my observations with the teams, and that despite their
sometimes-careful word choices, that my study accurately reflected “how [they] talk at work.”

Additionally, during in-person observations and field work, my gender was inescapable
from the notice of my participants or myself. During my participation in one safety conference, I
noted in my jottings that as I entered the conference hall, more than two hundred pairs of male
eyes appeared to stare at me, and I counted only four women in the entire room. While the stares
appeared curious and friendly, it proved an unnerving experience. Additionally, my inescapable
difference in gender at the event rendered me unable to make observations as subtly as I would
have preferred, as anonymity was next to impossible. For example, one participant refused to sit
in the front passenger seat of a vehicle during an impromptu lunch outing with the team, despite
his rank and position typically affording such courtesies. When I insisted on riding in a back seat,

the senior-ranking participant aggressively refused, insisting that “his mother would never
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forgive him” for making me sit in the back seat. This same participant continually opened doors
for me throughout the course of my observations, regularly reminding me that despite my best

efforts to blend in, my gender was never very far from the minds of my participants.
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Chapter 3: Findings

This study of aerial wildfire fighting teams brought together crisis response teams,
challenging training processes and interagency collaborations into exhilarating, high relief. It
illustrates how practices dedicated to the development of trust and voice enactment in high
reliability teams underpin safe crisis operations, particularly during exceptionally chaotic and
unpredictable circumstances such as aerial firefighting operations. This study illustrates how
interlocking elements of organization communication—including training programs, expertise
expression, interagency relationships, and trust development—can dissuade or ignite
communication issues with authority figures during crisis response. Most crucially, the
definitions of aerial firefighting expertise and communication practices of aerial firefighting
identified within this study were found to have potentially sizable impacts on the overall
outcomes of new wildfires to be slowed, stopped, or substantially grow. Initial communication
between experts and authority figures, which is largely predicated on an expert's ability to
smooth communication and quickly build trust with an authority figure, later serves to build
overall situational awareness that is critical to fast-attack fire responses that achieve the industry
standard of keeping 95% of fires contained at 10 acres or less (CAL FIRE, 2022d).

By conducting interagency training programs to teach aerial firefighting experts the
specific, preferred ways of speaking prior to a crisis response, aerial firefighting experts learn
how to smooth communication between themselves and authority figures. These communication
tactics also allow experts to gain critical decision-making autonomy during crises, such as when
the initial chaos of a developing fire has the most potential to derail the safety an entire

firefighting team. This interagency training effort to teach aerial firefighting experts to "lead up"
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deadly voice challenges that can be present in rigid, hierarchical organizations. Training to
specific expertise expectations and definitions, grounded in communication practices, is what
ultimately allows experts to both efficiently share situational awareness and expedite positive
reception of this information from authority figures during wildfires. This, in turn, allows
authority figures to act on these recommendations quickly and limit the potential for small fires
to develop into catastrophic, dangerous blazes. In short, the development of situational
awareness—grounded in specific expert communication practices—can be a critical tool in
preventing small fires from bursting into big, catastrophic blazes.

This study is grounded in the analysis of two research questions which were developed in
relation to investigate high reliability organization theory (Figure 1). The findings of this chapter
unfold in two parts under the broad concepts of deference and expertise (Figure 2). This two-part
chapter provides an in-depth examination of how deference to expertise is realized in situ and
how expertise definitions and training helps facilitate respectful yielding between team members
during one of the most difficult and risky operations faced by aerial firefighting teams—the
initial attack response to a fire.

Figure 2

Research Questions Situated in Relation to High Reliability Organization (HRO) Theory
Principles
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Figure 3

Hllustration of Findings Chapter Parts 1 and 2 in Relation to the High Reliability Organization
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First, I situate this study within the field of high reliability organization communication
research by describing the importance of air tactical group supervisor expertise in relation to

aerial firefighting and initial attack fires. Previous studies have broadly explored aspects of high
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reliability expertise in the fire service, including experience borrowing (Ishak & Williams,
2017), hierarchy (Jahn & Black, 2017), communication in safety practices (Jahn, 2019),
expertise development and meaning (Minei & Bisel, 2012), assimilation (Myers, 2005), failed
sensemaking (Weick, 1993), and successful sensemaking after organizational tragedy (Williams
& Ishak, 2018). The orientation of this study towards understanding the construction and
communication of expertise serves to clarify the importance of the air tactical group supervisor’s
unique expertise within a team battling an initial attack wildfire, and how that expertise is
utilized by the incident commander tasked with coordinating the entire operation. It also clarifies
the necessity for the air tactical group supervisor role as a unique and separate position from the
incident commander during an initial attack fire and illustrates the difficult and often
overwhelming amount of information these individuals coordinate during dynamic, multi-aircraft
fire responses. Additionally, part one provides the context necessary to understand the important
role communication plays in the realization of the high reliability organization theory principle
deference to expertise within the CAL FIRE organization during a crisis response.

Second, I explain how air tactical group supervisor expertise is defined within the CAL
FIRE organization and provide an examination of how the air tactical group supervisor training
program also shapes air tactical group supervisor expertise to this definition (Figure 3). During
the data analysis, definitions of expertise were identified and were often used in conjunction with
the term street credit. The term street credit was used within the organization to broadly define
expertise, especially expertise related to air tactical group supervisors. Three primary themes
clearly emerged as necessary for establishing street credit within the organization: (a) visual
placement, (b) command presence, and (c) tactical thinking. Additionally, five broad concepts in

support of an individual being perceived at having command presence: (a) brevity in
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communication, (b) clarity when communicating information to others, a specific language (c)
tone and (d) cadence, and communication (€) confidence when delivering information. The broad
concept of tactical thinking was supported through (a) proactive communication with team
members or (b) the selling of strategies to individuals in positions of authority. Codes inclusive
of formal terms used within the organization, including during air tactical group supervisor
training, have been illustrated in light red in Figure 3. Emergent terms that were identified
through text analysis during the coding process have been illustrated in light blue in Figure 3.
While some of the identified terms were introduced in the air tactical group supervisor training
program and remained largely consistent in definitions and use throughout the course of an air
tactical group supervisor's career (e.g., brevity, clarity, tone, cadence) other terms were found to
adapt beyond definitions or examples provided in training (e.g., selling of strategies). For
example, while air tactical group supervisor training incorporated specific communication
techniques (e.g., general phraseology) for "selling" incident commanders on strategies during
initial attack fires, discussions with senior air tactical group supervisors illustrated that these
strategies were unique to each individual when deployed in situ. Further illustrating this point, air
tactical group supervisor trainees voiced frustration over the inconsistent nature of instructor
feedback during their qualification process, which they felt included a strong emphasis on one
communication selling technique (i.e., the instructor's way) over other equally effective
techniques (i.e., communication strategies learned from others in the organization). In this
example, we see how the original discursive constructions of an element (i.e., selling of
strategies) of the overall concept of street credit naturally evolves discursively from an official
way of sharing knowledge during the air tactical group supervisor training program to a more

personalized form that fits each air tactical group supervisor's preferred communication style
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once they pass training and become more senior. This discursive adaptation demonstrates how
air tactical group supervisors learn to identify elements of street credit that support team safety
through communication by remaining fixed to the training curriculum, and which elements
improve