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Abstract

The purpose of this dissertation is to explore the complex, self-organizing process of 

emerging change that occurred during the development of a revised reactor oversight 

process (ROP) initiated by the United States Nuclear Regulatory Commission. The 

NRC engaged nuclear utility stakeholders (regulator, industry, and public activists) in 

collaborative dialogue to generate an innovative approach to reactor regulation based 

on evolving methods of risk assessment. The dialogue was characterized by 

cooperation and open communication among participants who held very diverse 

points of view as contrasted with previous interactive practices that often reflected 

closed communication and regulatory dominance, resulting in potentially adversarial 

relationships. 

This ethnographic study focuses on stakeholder interactions during July 1998 to 

February 2001 and provides a thick, textured description about how participants made 

sense of a complex reality in the process of co-constructing emerging change. The 

narrative analysis centers on understanding what participants paid attention to, how 

they interpreted what was going on, and how they chose to interact with others in 

present-moment interactions, thus influencing the content and quality of the emerging 

changes. The theoretical analysis for this study is grounded in complexity and chaos 

theories in the physical sciences and perspectives of relational meaning-making, 

anchored in social constructionism. The epistemological frame of reference reflects 



an intersubjective view of a jointly created reality in which the researcher or agent of 

change cannot stand apart from phenomena being studied or transformed.

This study yields elements of an emerging theory of organizational change 

characterized as transformative dialogue in the context of complex, self-organizing 

processes of human interaction. The theory is presented as a framework of five 

relational sensibilities—the spirits of freedom, inclusion, inquiry, spontaneity and 

possibility—which collectively create a context within which individual participants 

of change can formulate personal interactive strategies appropriate for the particular 

complex realities of which they are a part. Paradox is an inherent characteristic of 

complex, self-organizing processes and thus provides a source of tension within 

which creative transformation can occur in the context of human interaction. The 

implications for future research in organizational development and transformational 

change are ripe with creative potential.
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Chapter 1: Introduction
If human beings are by nature civilization-builders, or “time-binders,” 
and if all time-binders, or civilization-builders, are both inheritors 
from the toil of bygone generations and trustees for the generations to 
come, then we humans stand in the double relationship—debtors of the 
dead, trustees of the unborn—thus uniting past, present and future in 
one living, growing reality. (Keyser, 1922)

This is a story about change as a complex, self-organizing process of human 

interaction. From this theoretical perspective, individuals co-construct their realities 

by choosing what they pay attention to, how they interpret “what is going on”1 (Bois, 

1978, p. 78) around them, and how they conduct themselves in the context of their 

present-moment interactions with others. Their words and interactive behaviors are 

described in this study as part of a process of transformative dialogue that both 

influences and is influenced by the contextual meaning within which understanding 

and change emerge.

The setting for this story is the nuclear utility environment. The storyline emerged 

within the communication interaction occurring in an industry-wide change initiative 

led by the United States Nuclear Regulatory Commission (NRC) in which the NRC 

engaged industry and public stakeholders in an ongoing dialogue to develop, 

1 Bois (1978) characterizes “what is going on” as “limitless number of point-events that constitute every situation, 
or the totality of the cosmic event at the moment we are considering. We can say that it is the symbolic picture of 
what is going on (WIGO) at all known levels of existence from atomic elements to galactic spirals racing 
away from one another . . . [It] is from this WIGO that we abstract whatever falls within the range of 
our sensory organs . . . [and] concern ourselves with” (p. 78).



implement, and refine a revised reactor oversight process (ROP) for monitoring the 

safe operations of nuclear power plants. The dialogue process was characterized by 

open communication: participants jointly explored relevant issues, discovered new 

perspectives, and willingly sought genuine understanding and agreement amidst 

diverse points of view. This form of interactive behavior represented a dramatic shift 

from traditional interaction among these stakeholder groups, typically characterized 

by closed communication and unilateral decision making on the part of the regulator 

with relatively little input from public or industry constituencies, often resulting in 

distrustful, sometimes adversarial, relationships. A fundamental difference between 

the ROP described in this study and prior actions initiated by the NRC is that the 

ROP itself is a pathway for continued communication versus a destination or final 

resolution calling for little or no exploratory interaction. From the beginning, there 

was no predetermined outcome identified as a part of this emerging process of 

change. Instead, the ROP unfolded in the context of extended conversations among 

diverse stakeholders who often held conflicting positions while simultaneously 

pursuing the shared goal of unquestionably safe nuclear power generation in the US. 

The ROP development story is an engaging example of complex organizational 

change(ing) as a process of dynamic human interaction, characterized in the theory 

generated from these findings as transformative dialogue.
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Genesis of The Study
I was drawn to this study for a variety of reasons, which have admittedly influenced 

the telling of the ROP story. My background as an organizational development (OD) 

practitioner in the nuclear utility industry led me to appreciate the challenge of 

creating the space for emerging innovation and change in a turbulent economic 

environment while maintaining absolute and uncompromising standards of safety 

required to operate nuclear power plants. In my role as an OD practitioner I had been 

responsible for initiating a variety of change interventions, ranging from cultural 

change to TQM, continuous improvement, leadership development, performance 

management, and organizational learning. While these and other change initiatives 

seemed to produce successful short-term results as measured by traditional 

performance indicators, I began to wonder about the degree to which these changes, 

initiated by well-intended managers and change agents on behalf of others, held 

sustainable meaning and purpose for the participants of change and the organizations 

within which they lived and worked. This persistent curiosity led me to explore 

alternative ways of thinking about the process of dynamic interactive change offered 

in the complexity and chaos literature.

In addition to practical experience, my background as a communication scholar 

included the study of relational psychology and transactional communication, 

emphasizing general semantics and rhetorical theory with a specialized interest in 
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creative conflict negotiation in the context of dialogic interaction. The perspective of 

the ROP development story offered in the forthcoming pages—and my enduring 

interest in the notion of change “management” as unfolding transformative dialogue 

among participants of change—is a natural outgrowth of these combined theoretical 

influences and practical experiences.

I discovered this research opportunity by accident when I happened to attend a 

Lessons Learned meeting at a local nuclear power plant that had just completed 

participation in the six-month pilot implementation of the ROP. Having previously 

observed meetings with NRC and utility participants, I was immediately aware that 

the communication interaction in this meeting was notably different from what I had 

observed in the past. I began to wonder why. What had changed? What were the 

forces and factors—individual, collective, and environmental—that had converged to 

give birth to a new way of communicating? I had some hunches. For example, I knew 

that increasing competition and complexity in the utility environment was 

contributing to the need for increased efficiencies in nuclear power generation and 

that a perceived pattern of inconsistent and burdensome regulatory demands often 

undermined efforts aimed at increased industry efficiencies, despite the industry’s 

demonstrated track record of safe operations. Concurrently, I had developed a 

theoretical and practical understanding of processes of organizational change and the 

ways in which human communication—defined more broadly in this study as any 
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human inter-action (language and action) that communicates meaning—are an 

integral part of the dynamic process of emerging change. I felt compelled to explore 

further. I wanted to understand how complex change in the form of an unfolding 

ROP development process was occurring in today’s turbulent nuclear utility 

environment.

Statement of Purpose 
The purpose of this study was to explore and understand the self-organizing process 

of emerging change that occurred in the context of human interaction throughout the 

ROP development process. What were the experiences of those involved in the 

emerging change process? What were the patterns of behavioral interaction and the 

consequences of those behaviors? How, in a complex nuclear environment, did 

movement toward the socially constructed implementation of a revised regulatory 

oversight process occur? How did a process of inclusion, cooperation, co-creation, 

and constructive emergence occur in an environment that had been traditionally 

characterized by relationships of dominance, control, mistrust, and potential for 

adversarial relationships among regulatory, industry, and public stakeholders?

A goal of the research process was to determine whether findings from the study of 

the ROP development process yielded elements of a theory of organizational change 

characterized as transformative dialogue in the context of complex, self-organizing 

human interaction. Rich and textured narrative illustrations, based on a broad array of 
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participant stories, archival data, and researcher observations and experiences, 

revealed relational patterns of human interaction that unfolded in the context of the 

highly complex ROP development process. Carefully constructed scenarios, a few 

included as illustrative examples in Chapter 4, became the substantive data from 

which a generative theory of change as transformative dialogue began to emerge. 

Highlighted in the theory are the relational sensibilities that contributed to the 

potential for creative change, jointly constructed by participants—change that 

reflected both individual and collective identities and intentions. As I listened to 

participants’ stories, observed their interactions, and analyzed interactive, co-

constructed scenarios, I sought to understand the ways in which individuals made 

sense of their complex reality: Where did they choose to focus their attention? How 

did they interpret what was going on around them? How did they interact with others 

in the process of co-constructing individual and collective meaning and action in the 

present moment?

The theory generated from the research findings is presented as a framework of 

relational sensibilities for choosing individual, interactive choices in the context of 

transformative dialogue. Transformative dialogue is a complex, self-organizing 

process of human interaction within which individuals participate in the co-

construction of change based on their interpretive choices of attention and action with 

an awareness of key relational sensibilities described in this study. The inevitable 
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elements of paradox inherent in complex human interaction are a key component of 

the emerging theory of change grounded in the ROP study. In this theory, paradox is 

viewed as a source of creative tension, not a problem to be solved. Paradox and the 

potential conflict it produces enable participants of change to discover new 

perspectives generated from an exploration of the seemingly contradictory truths. 

Learning to hold the paradox in the interactive space of transformative dialogue 

fosters creative invention as participants of change choose interactive behaviors 

appropriate for the particular situations in which they find themselves.

The framework of relational sensibilities within which interactive behaviors emerged 

in the context of transformative dialogue in the ROP study included the spirits of 

freedom, inclusion, inquiry, spontaneity and possibility. Collectively these relational 

sensibilities form the basis of a theory of emerging organizational changing in which 

individuals can choose to engage in interactive behaviors that enhance the quality of 

transformative dialogue and hold potential for creative emergence on behalf of the 

collective good. 

The spirit of freedom is characterized by the degree to which an individual can choose 

whether or not and how to participate in the process of change. Freedom to choose 

further includes a conscious awareness of the dynamics of power relations present in 

all human interaction. How individuals choose to engage with each other in the 
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context of the enabling constraints inherent in the emerging power dynamics (Elias, 

1989; Stacey, Griffin, & Shaw, 2000) impacts the potentiality for creative change 

within transformative dialogue. Freedom to demonstrate competence, trustworthiness, 

and genuine regard for others contributes to the collective integrity of the interactive 

process. Central to the relational quality of human interaction is the freedom to honor 

one’s own core integrity—i.e., individual identity and intention—while, at the same 

time, honoring the core integrity of others.

The spirit of inclusion reflects expanding connectivity and the resulting increase in 

diversity that contributes to the creative tension inherent in transformative change. As 

people learn to hold creative tension, enter into another’s perspective, and genuinely 

“make the other present” (Buber’s characterization of dialogic perspective as cited in 

Friedman, 1976, p. 82) in the interactive moment, the opportunities for jointly 

constructing purposeful and innovative meaning and action are significant. 

A spirit of inquiry invites joint discovery and invention instead of predetermined 

answers. Jointly probing assumptions and implications of the status quo, allowing 

new ideas to unfold in real-time conversations, engaging in self-reflection, noticing 

patterns of interaction and their consequences on the quality of interaction, are 

examples of how a spirit of inquiry can guide choices for engaging with others in 

transformative dialogue.
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A spirit of spontaneity encourages individuals to think provisionally, experiment with 

embryonic ideas, and co-create emerging outcomes in their present moment 

interactions. While individuals share well-thought-out and highly persuasive points of 

view with each other, they also remain open to challenges, differing interpretations, 

and alternative perspectives offered by others in the context of transformative 

dialogue. 

The spirit of possibility enables participants of change to discover transcendent goals 

that serve a common good. A belief in “what can be” encourages participants to stay 

in the game, build on potentialities, and act into images of the possible (Polak, 1973) 

while working within emerging patterns of bounded instability inherent in complex 

interactive processes of self-organizing change. Illustrations of the five relational 

sensibilities that emerged in the ROP development study are provided in Chapter 4. In 

Chapter 5, the relational sensibilities are then developed as elements of a theoretical 

framework for organizational change, characterized as transformative dialogue.

The research methods employed in this study do not claim an objective truth 

describing an external reality that can be observed, measured, controlled, and 

predicted. Instead, they are based on the assumption that the discovery and joint 

creation of intersubjective truths were derived from the collective perspectives of 

participants in the ROP development process; people who participated in meetings, 
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wrote reports and letters, gave speeches, and shared their stories and observations 

during interviews and informal conversations. This collection of truths, along with 

documented researcher observations and experiences, provided an opportunity for 

extensive theoretical analysis and narrative development appropriate for this study. 

Subsequent research will be devoted to further development and testing of a 

generative relational framework in which individuals can develop and practice 

interactive behaviors appropriate for their particular situations, thus enhancing their 

potential contributions to the joint construction of change in the context of complex, 

self-organizing processes of human interaction.

Theoretical Perspectives
The complexity and chaos and social constructionism bodies of work provide the 

theoretical foundation for the findings generated in this study. Complexity and chaos 

theories grounded in the physical sciences offer metaphors for understanding the 

complex, non-linear and dynamic nature of self-organizing processes of emerging 

change in human organizations. A complexity view of change suggests that the future 

is under perpetual construction and, therefore, is unknown and “unknowable” (Stacey 

et al., 2000, p. 10). Perspectives of complexity help us to understand the inherently 

paradoxical nature of organizational life and the inevitable tension that is created as a 

result of increased connectivity and diversity within complex interactive processes. It 

is in the heat of creative tension at the “edge of chaos” that transformational shifts to 

new levels of understanding and action emerge.
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Connectivity within complex self-organizing systems occurs at the micro interactive 

levels of human communication. Social constructionist theories provide a way of 

understanding how meaning and knowledge are created in the relational spaces of 

persons communicating within the complex, dynamic, self-organizing process of 

human interaction. Meaning and knowledge emerge through social interaction in the 

form of patterns that make sense within a self-organizing collective of human beings 

that we call organizations (Stacey, 2000). From this point of view, people create and 

are created by their social realities. Instead of assuming that cognitive knowing 

resides in the mind of the individual, social constructionism assumes a process of co-

creating knowledge that emerges in the communication interaction itself. From a 

social constructionist point of view, meaning and action emerge from a collaborative 

interactive process that can occur only in relationship with others. The meaning we 

bring to the present moment of interaction is the result of meaning understood in the 

context of previous relational moments with others that have occurred throughout a 

lifetime of interrelationships. 

Because meaning and action are generated in the conversational spaces between and 

among people, the ways we communicate with each other and the behaviors we 

choose to enact in the present create a “context of meaning” that guides our choices 

and actions in the future. If we accept the complexity theoretical view that we cannot 
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predict or control the future in any direct way (Chen & Van de Ven, 1996; Kauffman, 

1995; Prigogine, 1996; Stacey, 2000), it follows that the quality of our relatedness—

our everyday communication interactions with others—is all that matters in creating 

the realities—present and future—to which we aspire. When the quality of our 

relatedness is one of exclusion, domination, criticism, control, and a disposition 

toward predetermined answers, the result seems to be a diminished capacity to jointly 

create and enact innovative outcomes in the context of our complex, self-organizing 

processes of interaction. On the other hand, when the quality of our relatedness is one 

of inclusion, exploration, a willingness to search for new possibilities and remain 

open to inquiry and surprise, collaboration, and movement toward relational 

understanding, the result seems to be a heightened capacity to co-create outputs that 

serve both individual and collective needs. The complexity and chaos and social 

constructionist bodies of literature, as they relate to the study of organizational 

change, are fully described in Chapter 2.

If one assumes a constructionist perspective, which says our reality is a jointly 

constructed phenomenon, then it follows that our organizations are part of that 

socially constructed process (O’Connor, Hatch, White, & Zalf, 1995). Gergen 

reminds us that “ . . . our stories and our theories [ways of making sense of the world] 

are themselves constructions, often crafted for a particular purpose . . . they are all we 

have to go on” (paraphrased from a dissertation committee conversation, March 30, 
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2001). Inevitably, our constructions have an interpretative quality. For example, we 

choose, consciously or unconsciously, which details to recall and tell others, where to 

focus emphasis, and what to leave out because it seems irrelevant or somehow deters 

from the point. People build, adjust, and rebuild meaning and understanding in the 

context of their ongoing conversations that, all the while, hold potential for emerging 

changes in perspective and action. Elements of one construction are integrated with 

elements of others’ constructions in the larger ever-expanding conversations that 

become part of a collective understanding leading to joint actions of change. 

The ROP itself is a joint construction reflecting collective conversations and actions 

that emerged over a three-year process of change described within the scope of this 

study. The narrative findings (described in Chapter 4) are also a construction based on 

the collective stories of those who participated in the ROP development process as 

well as my own observations and experiences as a researcher in the context of the 

research process. Likewise, the theory of change (proposed in Chapter 5), grounded 

in the narrative findings of the ROP development process, is a construction based on 

complexity and chaos and social constructionist theories, which themselves are 

constructions for understanding complex human reality. Together, “we” have socially 

co-constructed a narrative account of human interaction that provides potential insight  

for understanding how human beings make choices about where to focus their 
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attention, how to interpret what is going on around them, and how to interact with 

others to create a future reality that realizes both individual and collective intentions.

The findings of this study both confirm and expand the theoretical perspectives 

offered in the complexity and chaos and social constructionist bodies of work as 

applied to the study of organizational change. The ROP story is a rich and 

comprehensive illustration of complex, self-organizing change and adds to the sparse 

number of grounded studies that highlight complexity principles available in the 

literature. Understanding change as a complex, self-organizing process of emerging 

meaning and action in the context of transformative dialogue offers a pragmatic 

approach to the process of organizational changing that suggests a radically new 

direction for future organizational research and practice. Ordinary conversations, 

actions, and responses are a means of expanding connectivity among diverse human 

beings in the context of complex change, thus generating the promise for creative 

transformation. Co-creating spaces for transformative dialogue, inviting new 

conversations that focus on collective exploration, discovery, and invention, choosing 

interactive behaviors that enhance the potential for relational connectivity among 

diverse participants of change, and learning to hold the creative tension with others 

who have conflicting points of view yet share a common destiny, are actions that 

reflect a shifting paradigm of organizational change—one that suggests exciting new 

frontiers for engaging creative human potential.
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Chapter 2: Voices in the Literature

New theories of organizational change, originating in the field of complexity science, 

are challenging the functionalist assumptions of conventional change theories. These 

approaches suggest the inadequacy of traditional models of change that are grounded 

in rationalist assumptions because complex organizational realities are fundamentally 

turbulent and unpredictable. However, most of the work relating theories in chaos and 

complexity to organizational change remains highly theoretical. Only a few grounded 

studies provide a textured description of complexity principles in action (Hite, 1998; 

Lichtenstein, 1998); fewer studies take a deep phenomenological look at how 

organizational actors make sense of chaos and complexity and choose to manage 

themselves in that context (Bentley, 2000). This paper provides such a look. It 

examines the emergence of a multi-layered change process in the highly complex 

nuclear power industry. It tells the story of how a wide range of stakeholders, 

including the US Congress, the Nuclear Regulatory Commission (NRC), nuclear 

power plants, and citizen activist groups participated in a process to develop and 

implement a revised reactor oversight process (ROP). 

Perspectives of Organizational Change
Traditional approaches to the study of organizational change, and the processes by 

which organizations develop new structural frameworks, are considered by some to 

be limited and potentially inadequate in guiding effective research and applied 



management practice (Mathews, White, & Long, 1999; Stacey, 1992, 1996, 2000; 

Van de Ven & Poole, 1995). Conventional approaches to strategic organizational 

change tend to be grounded in structural-functionalist assumptions of liner causality, 

prediction, and control generated from a rationalist point of view. Phenomena are 

inclined to be modeled as if they were linear and behavior aggregated as if produced 

by individuals who exhibit average behaviors (Anderson, Meyer, Eisenhardt, Carley, 

& Pettigrew, 1999). 

Examples of organizational change models range from organizational development 

(Beckhard, 1969; Schein, 1988) to cultural change (Gagliardi, 1986; Schein, 1985), 

sociotechnical systems change (Emery & Trist, 1965), top-down change (Tichy & 

Sherman, 1993), total quality management and continuous improvement (Deming, 

1986; Juran, 1992), process reengineering (Hammer & Champy, 1993), and 

organizational learning (Argyris, 1990; Senge, 1994). These and other organizational 

change models are grounded in a Lewinian-based perspective (1952), which 

characterizes change processes according to three stages of movement toward a 

desired outcome: (a) unfreezing existing patterns, (b) transitioning to new patterns 

through a temporary period of disequilibrium, and (c) refreezing or institutionalizing 

new practices according to planned change goals. Movement toward solution-oriented 

actions, often initiated at a systems level, follows a diagnostic analysis of 
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organizational issues and a carefully designed program of implementation strategies 

grounded in rational approaches to change.

Systems Theories
Strategic organizational change methodologies are heavily influenced by systems 

theories (Cummings & Worley, 1993; French & Bell, 1999; Golembiewski, 1993; 

Hatch, 1997). Perspectives grounded in cybernetics (Bateson, 1972; Wiener, 

1948/1961), systems dynamics (Forrester, 1971; Senge, 1994), and general (open) 

systems theories (Katz & Kahn, 1966; Von Bertalanffy, 1968) are frequently used as a 

contextual framework from which to make sense of complex organizational 

phenomena. Organizations are described as a complex set of dynamic, interrelated 

parts that interact with one another and the environment through a constant exchange 

of information and energy (Katz & Kahn, 1966; Von Bertalanffy, 1968). Cybernetics 

theory explains the process by which systems seek a steady state of harmony or 

dynamic homeostasis through negative (self-balancing) feedback; theories of system 

dynamics include elements of positive (self-amplifying) feedback within system 

boundaries, which temporarily increases system instability (Stacey, 2000). 

Organizational theorists seek to identify “leverage” points in order to influence 

system behavior (Senge, 1994). 

The inherent goal of planned organizational change from a systems perspective, as 

suggested in the literature, is to optimize system capability by ensuring that system 
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elements are “harmonious and congruent” and are aimed toward the accomplishment 

of strategic goals (French & Bell, 1999, pp. 84, 101; Nadler, 1995). Systems thinking 

is a useful approach for “understanding and managing complex organizations once 

problems have emerged and activities have taken on repetitive characteristics 

requiring understanding of causal connections related to time and space” (Stacey et 

al., 2000, p. 9). However, systems theories tend to emphasize harmony and balance, 

thus tending to overlook the inherent value of the paradox of non-harmonious, 

incongruent aspects of organizational life. Similarly, they tend to divert attention from 

important activity outside system boundaries.

Cognitivist Perspectives
Assumptions of system theories are closely linked with theoretical views underlying 

cognitive psychology. The human brain is seen as a system that functions according 

to logical processing principles and, as such, learns and adapts as a result of rational 

responses to feedback generated within a larger network of systems (Bateson, 1972; 

Senge, 1994). From this perspective, humans are assumed to act on the basis of 

cognitive representations of their environment; learning is a process of developing 

more and more accurate representations—mental models—of an external, pre-given 

reality (Stacey, 2000). Cognitivism, then, is built on assumptions of an autonomous 

and rational individual. Theories developed from this point of view tend to take a 

traditional scientific perspective of looking for laws, or regularities, to explain 

organizational behavior. They seek to apply the principles of logic and in so doing 
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assume a position of an objective observer who stands outside of the system of 

interest about which propositions are constructed. Theories tend to be designed to 

guide behavior with an emphasis on the ability to control individual or organizational 

outcomes. 

Cognitivist assumptions are at the center of “the Western tradition of understanding 

itself” (Gergen, 1994, p. 120) and thus have a powerful cultural and political 

influence on our bureaucratic, industrial, and military organizations (Still & Costall, 

1991; as cited in Gergen, 1994a). Perhaps because of their pervasive influence on 

Western thinking, cognitivist views have been the subject of recent criticism. For 

example, Still and Costal characterize cognitivist assumptions as “excessively 

abstract,” “disengaged,” “impersonal,” and “technological” (as cited in Gergen, 

1994a, p. 119). Sampson (1981) asserts that an emphasis on internal mechanisms has 

served to “suppress the real-world problems in which people are enmeshed” (as cited 

in Gergen, 1994a, p. 119). Gergen offers the following perspective: “Until we press 

beyond the tradition in which cognitivism is [embedded], the science will not only 

continue to recycle weary and insoluble enigmas, it will also fail to play any 

significant role in the future shaping of culture” (1994, p. 120). 

Dominant voices in organizational change literature tend to speak from an objectivist 

position, often presenting theoretical models within systems frameworks that reflect 
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cognitivist assumptions. These rational voices suggest elements of prediction and 

control related to prescriptions for organizational action. Rational-objectivist scholars 

tend to write from a position “outside” of the systems they seek to describe and 

explain. Implicit in that stance is the suggestion that managers and organizational 

change practitioners should also take that stand when they analyze circumstances and 

initiate actions for change. Overall, the characteristics noted most predominantly in 

the organizational change literature include the following: (a) a tendency to 

emphasize a desired state of stability or equilibrium; and (b) an implication of a 

central planning and control function (Stacy, 2000) in which change is somehow 

facilitated through a systematic process intended to achieve specific outcomes, often 

in the form of predetermined individual and/or organizational performance goals.

Complexity and Chaos Perspectives
The collective theories of complexity and chaos2, emerging from the scientific 

domains of quantum physics, theoretical biology, chemistry, and ecology, offer 

alternative perspectives from which to understand organizational change (Chen & 

Van de Ven, 1996; Frederick, 1998; Goldstein, 1995; Kauffman, 1995; Lewin, 1992; 

Mandelbrot, 1987; Prigogine, 1996; Stacey, 1992, 1996, 2000). Organizations are 

described as complex, dynamic human networks that can be neither controlled nor 

predicted (Dooley & Van de Ven, 1999; Goldstein, 1994; Kiel & Elliott, 1996; 

Prigogine, 1996; Stacey, 1992, 1996). Relational patterns of behavior within complex 
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systems can, under far-from-equilibrium conditions, self-organize into new structural 

forms and ways of functioning (Lewin, 1992; Frederick, 1998; Goldstein, 1994; 

Stacey, 1996). More specifically, self-organizing change is described as a process in 

which “local interaction among parts of an organization produces emergent patterns 

of orderly behavior in the absence of any overall blueprint or plan” (Stacey et al., 
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2000, p. 18). 

The summary of complexity and chaos perspectives provided in this chapter is guided 

by the work of Stacey (1992, 1996, 2000; Stacey et al., 2000). A social scientist with 

a background in econometrics modeling, Stacey has studied in detail the various 

perspectives offered by complexity writers in the physical and social science 

domains. Stacey and others (Griffin, Shaw, & Stacey, 1998; Stacey, 2000; Stacey et 

al., 2000) have distinguished among the complexity writers who tend to speak from a 

rational, objectivist point of view, and who offer perspectives from outside of the 

systems they choose to study and advise, from those writers who speak from an 

intersubjectivist, relational point of view from within the systems of which they are a 

part.

The epistemological stance for the complexity objectivists is not significantly 

different from the position taken by those who present the dominant views of 

organizational change theories described in the previous section. Complexity scholars 

who take an intersubjectivist point of view reflect an epistemological stance from 

within the self-organizing phenomena of which they are unavoidably a part. Their 

theoretical offerings tend to be generated from a relational point of view describing 

interaction among members within a system in the co-evolution of a jointly 

constructed reality, which emphasizes the creative potential of self-organizational 
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processes (Griffin et al., 1998; Moore, 1996; Knowles, 1997; Stacey, 1992, 1996, 

2000, Stacey et al., 2000). In the view of Stacey et al., theorists who use complexity 

models to describe organizational phenomena from an objective-observer point of 

view may be missing the radical potential they offer for understanding complex social 

change. Selected concepts from complexity and chaos theories provide a context from 

which to view elements of the ROP development process highlighted in the context of 

this study. 

Mathematical Chaos
Mathematical chaos theory uses iterative calculations to describe the behavior of 

nonlinear deterministic systems in which the output of one calculation is taken as the 

input of the next. This theory illustrates how particular control parameters, 

determined outside the system, cause the system’s behavior to move toward particular 

behavioral pathways called attractors (Kauffman, 1995; Lewin, 1992; Stacey, 1996, 

2000; Thietart & Forgues, 1995). When behavioral patterns are simple, linear, regular 

and predictable and demonstrate little variability in equilibrium conditions, they are 

called stable attractors. When behavior patterns are random, nonlinear, irregular, and 

unpredictable, they are called unstable attractors. Given sufficiently unstable 

conditions, unstable attractors can increase in intensity and cycle out of control 

toward infinity until brought to an explosive halt by some external constraint—

ultimately leading to disintegration (Briggs & Peat, 1989; Goldstein, 1995). 
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Strange, or chaotic, attractors are neither random nor predictable; they are, 

paradoxically, both stable and unstable, regular and irregular. Behavioral patterns take 

the form of seemingly random cycles of behavior, which are unfolded and enfolded 

within the system through an increasing flow of information or energy in far-from-

equilibrium conditions. The strange attractor encompasses a broad range of system 

behaviors that emerge from within the randomness in an ordered pattern (Briggs & 

Peat, 1989; Lewin, 1992; Stacey, 1996, 2000). 

While the models of mathematical chaos are deterministic and, therefore, limited 

when used to understand non-deterministic complex human processes, they offer 

useful metaphors for considering the notions of predictability and unpredictability in 

complex systems. Precise parametric conditions required to produce a strange 

attractor are predictable in mathematical chaos models, as is the range of iterative 

shapes that emerge from a given equation. “It is as if the equation enfolds an implicit, 

or hidden, order that is revealed by [its iterative movement]” (Stacey et al., 2000, p. 

88). The weather is an example often cited in the literature: patterns of movement 

within a weather system over a prescribed space and time are bound by the shape of 

the attractor, which establishes the system’s possible limits of behavior. It is possible, 

therefore, to predict with some accuracy the limits within which temperature will vary  

over a particular geographical area over a relatively short range in space and time. 

However, specific behavior over a longer period of time cannot be predicted due to 
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the property of sensitive dependence on initial conditions (Frederick, 1998; Michaels, 

1995; Stacey, 1996). This property means that the long-term trajectory of a system is 

highly sensitive to its starting point and therefore cannot be predicted. The example 

often given is that of a butterfly flapping its wings in one part of the world, which 

alters the air pressure by only a small amount, yet holds the potential for escalating a 

major deviation in weather conditions in another part of the world. “The long-term 

behavior of [a chaotic] system, therefore, is as much determined by small chance 

changes as it is by the deterministic laws governing it, . . . [suggesting that] 

deterministic laws can therefore produce indeterminate outcomes, at least as far as 

any possible human experience is concerned” (Stacey et al., 2000, p. 89). System 

behavior, then, is predictable at macro levels of description only in qualitative terms, 

and predictable at the micro levels of behavior only in the context of short-term 

occurrences. 

Figure 1 illustrates a strange attractor for a weather system (Stacey, 2000, p. 260). A 

specific pattern of behavior in chaos is unpredictable even though the overall 

behavior has a “hidden” pattern in the form of a qualitative shape. Weather patterns, 

described as air pressure, humidity, temperature, and so on, vary over time, moving 

around one of the lobes of the shape in the illustration, then, suddenly switching to 

the other lobe, triggered by unpredictable movement in the atmosphere. The weather 

system moves endlessly around this shape without ever exactly repeating its same 
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path; the lines never intersect (Stacey, 2000, p. 260). The lines appear to intersect in 

Figure 1 only because this is a two-dimensional representation of a multidimensional 

process.

Figure 1. The Strange Attractor for the Weather System 
(Stacey, 2000, p. 260)

Patterns of behavior in deterministic systems, illustrated by models of mathematical 

chaos, organize themselves within defined boundaries, forming a pattern of bounded 

instability (Stacey, 1992). Similar to weather systems, any patterns of movement 

within a prescribed space and time are bound by the shape of the attractor, which 

serves to establish the limits of behavior that are possible for the system to produce. 

The model of bounded instability provides a useful metaphor in the context of high-

risk, human organizations requiring clearly understood parameters of control in the 
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context of creative emergence. Control parameters provide elements of long-term, 

macro-level system predictability in qualitative terms and short-term, micro-level 

predictability in more precise terms. In complex human systems, control parameters 

serve as “enabling restraints” (Elias, 1989; Stacey et al., 2000) that emerge in the 

micro interactions between individuals. 

Relevant Points from Mathematical Chaos Theory for Use in This Study
1. Specific long-term predictability in complex systems is not possible due to 

sensitive dependence on initial conditions.

2. Control parameters emerge from within the interactive behaviors of complex 

systems as boundaries within which novelty can emerge, thus forming a chaotic, 

self-organizing behavioral pattern characterized by control and instability 

simultaneously, and is referred to as “bounded instability” (Stacey, 1992).

3. Self-organization is a process in which “local interaction among parts of an 

organization produces emergent patterns of orderly behavior (bounded instability) 

in the absence of any overall blueprint or plan” (Stacey et al., 2000, p. 18). 

Dissipative Structures
The theory of dissipative structures reveals the paradoxical and dynamic nature of 

stability and instability for producing unpredictable behavior in a complex system. 

Prigogine (1996) discovered in the Bernard experiments that if a particular liquid is 

heated in particular ways, it will reach a critical point far from equilibrium in which 

highly organized patterns emerge, thus revealing the system’s capability for self-
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organization (Goldstein, 1994; Stacey, 1996). A liquid is at thermodynamic 

equilibrium (heat flux) when the temperature is uniform throughout the system and is 

closed off from its environment; the molecules are in a random position, independent 

of one another, with no correlation, patterns, or connections. When a control 

parameter, heat, is increased, the liquid is pushed far from equilibrium through a 

positive feedback process, which amplifies small fluctuations throughout the system, 

illustrating the liquid’s sensitive dependence on initial conditions. After reaching a 

critical temperature, the cells in the liquid spontaneously “choose” an alternative 

pattern. Prigogine calls the point at which this choice occurs a bifurcation and the 

process of spontaneous choice, self-organization. Molecular movements are 

correlated with one another as though they are communicating, thus establishing a 

degree of connectivity. However, the particular direction of each cell’s movement is 

unpredictable (Jantsch, 1980; Prigogene, 1996; Stacey, 1996). Stacey et al. (2000) 

describe the pattern of dissipative structures as follows: 

[A dissipative structure is one] that dissipates energy or information 
imported from the environment [enabling it to] continuously renew 
itself. The structure is an evolving interactive process that temporarily 
manifests in globally stable states taking the form of irregular patterns, 
and is essentially a contradiction or paradox: symmetry and uniformity 
of pattern are lost, but there is still structure; disorder is used to create 
new structure. (p. 94)

Movement from a situation of perfect equilibrium to one of greater complexity occurs 

through a destabilization process, not unlike mathematical, deterministic chaos 
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(Lewin, 1992). The system is pushed away from equilibrium through a series of 

bifurcation points toward a strange or chaotic attractor. The dissipative process 

illustrated in Prigogine’s experiments exemplifies the need for destruction of the old 

structure as it makes way for the creation of a new (Prigogine, 1996; Stacey, 1996). 

When a system is near equilibrium, its nonlinear creative potential does not reveal 

itself; its linear processes are all that are visible. Under far-from-equilibrium 

conditions created by heat, the inherent, nonlinear potentiality begins to emerge as the 

system reorganizes itself into a more complex structure. What is thought of as 

resistance to change in human organizations is a craving for the linear near-

equilibrium state. However, the fundamental potentiality of a nonlinear system to 

move toward a higher level of complexity (far from equilibrium) that is needed to 

sustain itself serves to transform the tendency toward the linear near-equilibrium state 

(Goldstein, 1994). 

In his book, The End of Certainty (1996), Prigogine poses what he sees as the central 

question revealing the wider implications of his work: “Is the future given, or is it 

under perpetual construction” (p. 1)? His answer is clear: “He sees the future for 

every level of the universe under perpetual construction.” (Stacey et al., p. 97). From 

Prigogine’s point of view, “Nature is about the creation of unpredictable novelty 

where the possible is richer than the real” (p. 97). 
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The models for mathematical chaos (described in the previous section) suggest that a 

change to a different attractor requires an objective observer outside the system to 

alter a control parameter. From this perspective, change cannot be triggered by the 

internal dynamic generated from its own micro diversity; instead, the system moves 

within the bounds of the chaotic attractor determined by control parameters set from 

outside the system. The model for dissipative structures, however, incorporates micro 

diversity into the process and, therefore, moves closer to a concept of change in 

which one attractor shifts to another without any intervention by an objective observer 

outside the system who consciously changes a control parameter. The dissipative 

structure model simulates the internal capacity to change spontaneously. The property 

of system flexibility, that is, the capacity to move easily from one pattern to another, 

is an intrinsic property of a nonlinear system characterized by diversity at the micro 

level (Stacey et al., 2000).

The traditional view of organizational change based on an engineer’s notion of 

control makes the implicit assumption that successful change occurs when people are 

persuaded to hold the same beliefs (Stacey et al., 2000). From this perspective, the 

goal of organizational activity is to maintain harmonious equilibrium; conflicts are to 

be avoided because they are seen as disruptions to the orderly process of change. The 

work of Prigogine challenges the notion of harmony and equilibrium, favoring instead 
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a notion of transformational change, based on differences at the micro level. It 

suggests that the very conflict managers seek so diligently to minimize is the source 

of potential for spontaneous and creative change. 

Relevant Points from Dissipative Structures Theory for Use in this Study
1. Differences at the micro level created by “heat” are the sources of potential for 

spontaneous, creative change. 

2. A bifurcation is a transformational point in the process of self-organizing in which 

a spontaneous shift occurs from one given set of behaviors (attractor) to another.

3. The micro diversity within a dissipative structure contributes to its internal 

capacity to change spontaneously without an intervention by an objective 

observer outside the system.

4. The future is under perpetual construction in which “ the possible is richer than 

the real” (Stacey et al., 2000, p. 97). 

While elements of mathematical chaos and dissipative structure models are useful for 

understanding complex human systems, both are limited because they describe 

distinctly deterministic systems. Theories about non-deterministic complex adaptive 

systems offer further insight into how complex human organizations function.

Complex Adaptive Systems
A complex adaptive system is described as a self-organizing, self-reflexive 

community of agents, each of which behaves according to its own principles of local 
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interaction (Morel & Ramanujam, 1999). Individual agents, or a group of agents, 

inside or outside the system cannot determine the patterns of behavior that the system 

as a whole displays. Instead, agents interact locally according to their own principles, 

or intentions, “in the absence of an overall blueprint” (Stacey et al., 2000, p. 18). Like 

mathematical chaos models and dissipative structures, complex adaptive systems 

display behaviors ranging from stable equilibrium to random disintegration, with a 

distinctive dynamic somewhere in between, which holds the potential for creative 

emergence (Stacey et al., 2000).

Particular simulations of complex adaptive systems take into account the differences 

among agents and, as a result, display the capacity to move spontaneously from one 

attractor to another (Ray, 1992). Each member within an interconnected network 

examines the activity of its neighbors and reacts according to the rules in relation to 

other members of the system, thus creating an increasingly complex structure, 

including the potentiality for creating a new set of rules (Kauffman, 1993; Cohen, 

1995; Michaels, 1995; Lewin, 1992; Stacey, 2000). Kauffman illustrates how the 

dynamics of a self-organizing network consisting of a number of entities is 

determined by the number and strength of the connections between components. 

When the number of connections is low, the dynamics are characterized by stable 

attractors; when the number is high, behaviors within the system become random, 

unpredictable, erratic, and potentially destructive. An intermediate state (phase 
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transition) that exists somewhere between chaos and order is referred to as the edge of 

chaos (Lewin, 1992; Stacey, 1996). It is at the edge of chaos where complex 

adaptivity takes place. In Kauffman’s words (1995), “Order emerges for free” as the 

self-organizing capabilities of the system provide an orderly structure within which 

learning, adaptation, and evolution occur (Cohen, 1995; Lewin, 1992; Michaels, 

1995).

Kauffman (1995) uses the metaphor of a fitness landscape to characterize the state of 

fitness as a function of a network’s chance for survival. Changes in the network are 

represented as movements across the fitness landscape of all possible fitness states. 

Kauffman shows that the number and strength of connections between agents in the 

network determine the ruggedness of the landscape across which the system has to 

move in search of fitness. Connections create constraints in that one agent acts in 

response to the actions of the other agents to which that agent is connected. If an 

agent is connected to two others and they each call for a different response, then the 

agent has to handle two conflicting constraints. The greater the number of 

connections, the greater the potential conflict in the constraints that agents impose on 

one another. The more conflicting the constraints, the more rugged the landscape 

leading closer to extinction. On the other hand, if the number of connections requiring 

responses is too low, the landscape is less rugged, too smooth, and therefore less able 

to survive. Kauffman (1995) argues for a critical level of connectivity between low 
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and high numbers of connections. Conflicting constraints are neither too numerous 

nor too few and the network will be neither too stable nor too unstable (Stacey et al., 

2000). In Kaufman’s view, then, the way in which competitive selection occurs in the 

context of chance variations depends upon the internal dynamic of the evolving 

network—the pattern of connections and self-organizing interaction between the 

entities of which it is composed. “The internal dynamic is one of enabling 

cooperation and of conflicting constraints at the same time, a paradoxical dynamic of 

cooperation and competition” (Stacey et al., 2000, p. 114). 

The connectivity between entities in Kauffman’s model is analogous to relationships 

between people; those in relationships are inevitably constrained in some way by the 

relationships themselves. Constraint is a form of power; conflicting constraints 

between people reflect power relations. Power relations are inherently constraining in 

nature; however, in Kauffman’s view, “Power and conflict are inevitably intertwined 

with cooperation, which is fundamental to the emergence of coherence” (Stacey et al., 

2000, p. 115). While no single agent (or small group of agents) is “in control” of a 

system’s evolution, the system is nevertheless evolving in a controlled manner 

because the sources of control lie in the patterns of conflicting constraints. This 

concept is critical because “it is the conflicting constraints that inherently exist in 

increasing connectivity that sustains sufficient stability in a network at the edge of 

chaos” (Stacey et al., 2000, p. 115). 
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Goodwin (1994) shares Kauffman’s view that interaction between components of a 

system leads to coherent patterns, which inevitably (though unpredictably) emerge 

within the interaction of system components when the system is operating at the edge 

of chaos. Kauffman (1995) argues that agents interact this way in order to survive, 

while Goodwin suggests that agents and systems interact with one another in order to 

express their identity, and thereby, their differences from one another (Goodwin, 

1994; Kauffman, 1995; Stacey et al., 2000). This perspective holds particular 

relevance for self-organizing processes that occur within complex adaptive human 

systems.

In summary, complex adaptive systems are creative—that is, able to shift to new 

structures or frames of reference—only when they operate at the edge of system 

disintegration (Stacey, 1996). Neither the creative process itself, nor the outcome, can 

be planned or predicted. Emerging order does not occur according to a prior 

determination; instead, it is created out of the chaotic conditions themselves 

(Kauffman, 1995; Stacey, 1996). Creativity and uncertainty are thus inextricably 

linked; if organizations are to change in novel ways, then managers have to act 

continually into the unknown. Such perspectives tend to depart from the conventional 

view of organizational change, which suggests that the role of managers and change 

agents is to reduce uncertainty and conflict instead of valuing and increasing the 

capacity for learning to live creatively in it. In the messiness of change, stability and 

control are maintained through a critical level of connectivity within which enabling 
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constraints emerge through conflicting relational responses (Elias, 1989; Kauffman, 

1995; Stacey, 1996; Stacey et al., 2000). 

Relevant Points from Complex Adaptive Systems Theory for Use in This Study
1. A complex adaptive system consists of a large number of agents, each of which 

examines the activity of its neighbors and reacts according to the rules in relation 

to other members of the system, thus creating an increasingly complex structure, 

including the potentiality for creating a new set of rules. 

2. An intermediate state existing somewhere between chaos and order is a phase 

transition referred to as the edge of chaos; complex adaptive systems are creative

—able to shift to new structures or frames of reference—only when they operate 

at the edge of chaos.

3. The dynamics of a self-organizing network are determined by the number and 

strength of the connections between entities. 

4. Connections create conflicting constraints, enabling a complex adaptive system to 

evolve in a controlled manner.

5. Agents of a system interact with each other to express their identity, and thereby, 

their differences. 

Complexity and Chaos as Human Organizing
The theories offered by Prigogine (1996), Kauffman (1995), Goodwin (1994), Ray 

(1992), and Stacey (1992, 1996, 2000) move us toward a theory of self-organizing 

change in complex systems. For Prigogine (1996), self-organization refers to the 
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spontaneous “choice” a system makes at unstable bifurcation points, leading the 

system along unpredictable paths into the future. For Kauffman (1995) and Goodwin 

(1994), intrinsic properties of connection, interaction and relationship cause emergent 

and unpredictable coherence in particular conditions at the edge of chaos. Goodwin 

(1994) suggests that agents and systems interact with each other in order to express 

for each other their identity and thereby their difference. Ray (1992) offers a way of 

understanding how diverse interaction yields the potential for creating a new set of 

interactive rules.

Stacey et al. (2000) argue that this view of complexity moves toward a 

“transformative teleology” (p. 97) in which cognitivist and systems thinking is 

replaced with a new paradigm of identity and difference expressed through relational 

connectivity. In this new paradigm, an organization becomes what it is because of the 

intrinsic need human beings have, individually and collectively, to express their 

identities and thereby, their differences. Identity and difference emerge—becoming 

what they are—through the self-organizing interconnectivity of relationships. Stacey 

et al. (2000) reiterate: 

Instead of people interacting selfishly with each other, instead of their 
organizations interacting selfishly with others, simply in order to 
survive, they would be understood as interacting with each other for 
the sake of emerging identity and difference realized in the living 
present. (p. 8)
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From this point of view, it is only when the interaction among entities represents a 

critical amount of difference, revealed as “conflicting constraints,” that the capacity 

for creative and spontaneous transformation exists.

Paradox
Complexity theory offers a “paradigm of paradox” (Wheatley, 1999)—the paradox of 

difference inherent in complex, self-organizing patterns of emergent behavior (Stacey, 

1996). Mathematical chaos and the dynamics at the edge of chaos are essentially 

paradoxical in that they reflect patterns of behavior that are simultaneously stable and 

unstable, certain and uncertain, predictable and unpredictable, and thus provide 

analogies for thinking about the essentially paradoxical nature of complex human 

processes. The simultaneous experience of trust and distrust, good and bad, 

cooperation and competition, inclusion and exclusion, freedom and dominance, and 

so on are examples of the paradoxical complexities we find in our organizations every 

day.

Traditional thinking suggests that life should not be paradoxical; that rational people 

should be able to resolve paradoxes and the conflicts they create (Stacey, 2000). As a 

result we tend to ignore the paradox around us; we often avoid or smooth over the 

difference that paradox brings forth in the process of making meaning in the context 

of our relationships. Complexity theory offers a description of a world in which 

change and perpetual creation emerge from paradox; order and structure emerge from 
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within chaos and the disequilibrium it creates. Understanding and learning how to 

hold the paradox inherent in complex human interactions enable its participants to 

experience the excitement of the creative tension it generates at the edge of chaos. 

Indeed, “if we can find ways of understanding the unavoidably paradoxical nature of 

life, we may find the liveliness of acting in the tensions” (Stacey et al., 2000, p. 6).

The paradox of creativity is that the making of something new brings with it the 

destruction of something old. From this point of view, all change is predicated on 

destruction. At the very least, the status quo is destroyed. The paradox of the creative 

and the destructive is founded on the idea that “no matter how invested one is in the 

creative act, there is also some destruction occurring at the same time—just as there 

can be no light without the dark” (Smith & Berg, 1987, p. 143).

Paradoxical elements, such as creativity and destruction, order and disorder, are 

inextricably linked in the self-organizing process of transformative change. Creative 

emergence is both paradoxical and self-referential in nature: the interaction creates a 

pattern of behavior in itself that both sustains continuity in, and potentially transforms 

that pattern of interaction. From this point of view, organizational change emerges as 

individual and collective identities shift in an interconnected context among its 

diverse members rather than as powerful and influential persons act and see 

themselves outside of the phenomena they seek to control (Stacey et al., 2000). 
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The views of self-organizing change based on the scientific theories of complexity 

and chaos described thus far invite the obvious question: How does the self-

organizing interactive process of emergence occur in complex human phenomena? 

What is the expression of interconnectivity that creates the potential for spontaneous 

shifts in individual and collective identity? Social constructionist perspectives suggest 

ways of thinking about how human beings co-create meaning and action in the 

context of their relational interactions with one another in the present moment. 

Individual and collective stories organize and are organized by the interaction that 

occurs in the relational space between human beings who are seeking to make sense 

of a complex reality as they jointly construct their future.

Social Constructionism
Social constructionist theories provide an explanation for understanding how meaning 

and knowledge are created in the context of emergent, self-organizing change in 

complex adaptive systems. Social construction views suggest that organizational 

reality is interpreted, constructed, and enacted through social interactions (Astley, 

1985; Berger & Luckmann, 1966; Gergen, 1994a, 1994b, 1999; Shotter, 1993). 

Constructionists place the locus of meaning in the social process of communication. 

Meaning and knowledge emerge through social interaction in the form of patterns that 

make sense within the whole; rationality and social reality are generated within the 

process of social interchange. Truth becomes the collective product of truth makers; 
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human realities live in the words, phrases, sentences, and consequent actions that are 

generated in the context of collective exploration and discovery from which new 

perspectives emerge (Gergen, 1994a).

Gergen offers the term “intersubjective interdependency” (1994a, p. 216) as a way of 

describing the nature of relationships that seek to coordinate mentalities. He suggests 

that people create and are created by their social reality, that meaning emerges in 

relationships. From a social constructionist point of view, an individual’s mind arises 

between the individual and the others with whom he or she is in relationship. Mind is 

between them, not in them.

Communication as the Medium of Relationship
Shotter (1993) emphasizes communication as the medium of relationships in which 

mind arises. He distinguishes between referential and rhetorical modes of 

communicating. Individuals develop representations of the world they are 

experiencing and refer to those representations in order to act, thus functioning as if 

“meaning” is in the word. While Shotter acknowledges that humans do think and talk 

in this way, he argues that the rhetorical mode of communication is far more 

significant. Rhetoric is the art of persuasion (Campbell, 1982). In the ordinary 

everyday conversations that make up the bulk of human life, people are responding to 

each other as persuasively as possible. They have to give an account of themselves 

and explain what it is they are doing and why. When they do this, they are practicing 
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the art of rhetoric, persuading others to let them do what they want, and even 

cooperate with them, just as they are responsively being persuaded to accommodate 

others. This is the sophisticated social act of cooperation in the medium of symbols 

(Stacey et al., 2000).

Shotter (1993) further suggests that our ways of talking are generative—focused on 

making and inventing as well as exploring and discovering. He asserts that dialogical 

elaboration of two or more points of view are constructed in the context of inclusional 

and multi-voiced conversations. Shotter’s account acknowledges the value of the 

difference described in complexity theories that culminates as potentiality in the 

interactive space at the edge of chaos.

The “Language” of Gesture and Response
Drawing on the work of Mead (1934), Vygotsky (1962) and Bhaktin (1986), Stacey, 

et al. (2000) propose that “humans cooperate with each other in the medium of 

symbols, and the primary tool to accomplish that social cooperation is language” (p. 

171). Mead proposes the view that mind is a process in which a gesture can call forth 

the same response in the one making it as in the one to whom it is made. Language 

enables an individual to be aware in advance of the likely response he or she will 

engender from another as a result of a particular communicative gesture. From this 

point of view, to have a mind means to be aware of the possible consequences of 

actions, as those actions unfold, by means of silently conducted internal conversations 
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that occur in the pauses between gestures and responses. “Mind is silent, private 

anticipation of gesture-response conducted simultaneously during the vocal, public 

interaction of gesture-response that is social cooperation. Mind in silent conversation 

involves a body, which has feelings. Conversation, then, is more than words; it is 

always interwoven with feelings and direct communication between bodies in the 

medium of feelings” (p. 172), reflecting cooperative interaction in which the gestures 

of one call for the responses in the other.

Individual and Social Mind as Simultaneous Process
The argument Stacey et al. make, based upon Mead’s thinking, is that “the individual 

mind is logically the same process as social relating” (2000, p. 172); both are 

processes that reflect cooperative interaction. One is silent and private; the other is 

vocal and public, suggesting that “mind” is both individual and social, 

simultaneously, and that meaning is not something that is going on in a mind as 

thought before action but rather arises, and continually re-arises, in conversation—

i.e., as gestures and interaction—that occur in social relationships. From Mead’s point  

of view as characterized by Stacey et al. (2000), “Mind and self emerge in social 

relationships and they are ‘internalizations’ of those social relationships” (p. 174). 

Thus, individual “mind,” identity, and associated patterns of interactive behavior, are 

simultaneously forming and being formed by the group mind, identity, and interactive 

patterns.
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Stacey et al. (2000) further elaborate on Mead’s thinking: 

It is the detailed interaction between people, their ongoing choices and 
actions in their relating to each other, that their minds and selves 
arise. . . . The movement here is paradoxical in that it is both 
continuity and transformation at the same time, the known and the 
unknown at the same time, the individual and the social at the same 
time, all arising in the micro details of interaction. (p. 174)

Bhaktin (1986) further advances the view that social phenomena are co-constructed in 

the ongoing dialogical relationships between people by emphasizing the 

unpredictable and emergent nature of creative dialogue resulting from the multiplicity 

of discourse. He described a self-referential phenomenon similar to the ideas 

suggested by Mead (1934) and Stacey (2000) in which social language and associated 

patterns of social interaction simultaneously structure and are structured by individual 

thought and action. “Individuals are not simply the effects of social relations, nor are 

social relations simply the sum of individuals” (p. 174). Each affects the other.

Power Relations
Elias (1989) sees people interacting with one another in ways that simultaneously 

form competitive and cooperative relationships, thus creating enabling constraints 

that emerge as parameters of control within the relational context. Elias located power 

in relationships rather than in the individual imposing his or her will on another, 

maintaining that power relations are co-created. Particular ways of talking are used to 

signal and enhance power, binding people together through the medium of symbols. 

Again, reflecting a paradoxical and self-referential view about the ways in which 

xlv



meaning and action emerge, Elias suggests that individual minds are formed by 

power relations at the same time they are forming those power relations (Stacey et al., 

2000).

Relationship and interaction are at the center of changing organizations. The 

continuous action of gesture and response calls forth meaning in persons’ interactive 

space. “Relationship, and its inherent power relations, [are] the transformative cause 

of emergent identities” (Stacey et al., 2000, p. 182). 

Organizing Themes
Foulkes’ (1948) thinking serves to describe how individuals and groups organize the 

web of relationship and communication between people in the form of emerging 

themes (Stacey, 2000). Each member of the group has a personal organizing theme 

that is a part of a silent conversation and reflects who that individual is, and what he 

or she believes as a result of a unique history of relations with others since birth. 

When individuals come together, they are actively, though largely unconsciously, 

selecting and organizing their own subjective experiences in the present moment of 

interaction. Together, they are participating in an intersubjective, recursive process of 

communication in which they are continuously gesturing and calling forth responses 

in one another; “themes emerge that organize the experience of being together out of 

which further themes continuously emerge” (Stacey, 2000, p. 355).
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The interweaving of organizing themes that occurs when people interact with one 

another does not necessarily mean that they share the same meaning or experience of 

others within their communities. Members can respond differently around a central 

theme and thus respond to each other in coherent and meaningful ways without 

having to share the same values and interpretations of what is going on. Under 

particular circumstances, central and connecting themes organize the experience of 

being together in particular communities of being. These themes interact in a self-

organizing manner; patterns of relating continuously emerge in the interaction as 

group members seek to negotiate with and respond to each other in the context of 

changing circumstances. Therefore, the patterns of organizing themes, at both the 

individual and group levels, “are continually recreating themselves in a self-

referential, reflexive way” (Stacey, 2000, p. 356).

Organizing themes create power relations in the process of interacting. From this 

point of view, power is not simply an individual imposing his or her will on others. 

Relating is a process of constraining; constraints are a form of power. Therefore, “it is 

not an individual imposing power, but the process of relating that inevitably creates 

power relations” (Stacey, 2000, p. 356). This very different way of thinking about 

power and our enactment of power in relationships with others echoes the views of 

Elias (1989) presented earlier.
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Group and individual organizing themes that emerge within interactions among 

people are located in a wider context of themes that organize their experiences of 

participating within a community and society. People are thus influenced by a wider 

sphere of power relations that reflect patterns of control over economic resources and 

impact the organizing themes emerging within their local interactions. The combined 

points of view offered above, broadly defined in this work as “social constructionist 

perspectives,” provide a human-interaction answer to the question raised by Prigogine 

(1996) asking whether the future is given or perpetually under construction. They 

suggest that individuals jointly construct reality through the narrative themes that 

organize and are organized by their interactions with others in the current moment, as 

influenced by relational meaning that emerged in prior interactions. These 

perspectives explain how micro interactions bring forth novel patterns of meaning 

and action that are not at all pre-given, thus offering a plausible description for how 

novelty arises in the detail of communicative interaction between people who hold 

differing views of the world as they perpetually and unpredictably construct their 

future (Stacey et al., 2000). Gergen provides an apt characterization of a social 

constructionist point of view: “As we relate together so do we construct our 

future” (1999, p. vii).

Complex Responsive Processes
Stacey offers the construct, complex responsive processes as a way of describing the 

complex, self-organizing processes that occur in the context of human beings relating 
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to one another. He deliberately shifts the language away from “systems” or 

“networks” to “processes,” thus highlighting the more radical interpretive potential 

that complexity theories offer to social scientists for understanding the complex and 

transformative nature of life in human organizations.

The term complex responsive process (Stacey, 2000; Stacey et al., 2000) emphasizes 

Stacey’s focus on the self-organizing process of communicative interaction as 

distinguished from cognitivist and cybernetic systems interpretations of 

organizational life. Complex responsive processes are described as relational 

processes of human interaction within which people accomplish joint action as they 

actively construct the future in the living present. 

The process is characterized by the paradox of the known-unknown 
and in it emerges the aims people formulate, the goals they set, the 
intentions they form and the choices they make. What is being 
expressed is individual and collective identity at the same time. 
(Stacey et al., 2000, pp. 188-189)

The differences people bring to the communicative interaction generate variation and 

creative energy representing the potential source of novelty and change. “Individual 

and collective identities are continuously formed and transformed in the process of 

relating” (p. 190).
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From a perspective of complexity theories described as complex responsive 

processes, “organizations” are perhaps best characterized as “self-organizing 

processes of perpetual human interaction” as distinguished from the more traditional 

characterization as “systems that are managed from a perspective of cybernetics and 

control” (Stacey et al., 2000). Understanding “organizing” as “human experience in 

the living present” (p. 187) in which individuals are continually, individually and 

collectively, forming intention, choice and action in relation to one another helps to 

shift our focus into intersubjective process thinking. No one can step outside of a 

phenomenon in order to study or manage it, “for there is no simply objectified ‘it.’ 

There is only the responsive process of relating itself” (p. 187). 

Systems Tools
In moving away from the systems reference to “organizations” and the related 

implications of cybernetic balance and control in an effort to more accurately describe 

the self-organizing process of change, Stacey et al. (2000) offer a perspective of 

systems tools that is particularly relevant in the context of this study. While self-

organizing processes of human interaction are not characterized as systems 

themselves, these processes enable participants of change to co-create systems that 

function as tools for repeated communication interaction that takes on a procedural 

nature. These communication system tools are both (a) co-created in the self-

organizing relational processes of joint interaction, and (b) subject to continued 

refinement and transformation that occur in the context of continuing interaction. 
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They are devised to make communication interaction more efficient and effective in a 

particular context, helping to establish what is legitimate to communicate about and 

what is available for negotiated choice. Systems tools do not replace the need for 

continuing creative interaction in the form of complex self-organizing change. 

Systems tools do not regulate themselves or have any kind of life of their own. They 

are simply “tools of communication, ways of talking, similar to any other in an 

organization, with the important difference that they are formalized and provide 

legitimization for talk and future action” (Stacey et al., 2000, p. 189). This way of 

characterizing “systems tools” is useful in the context of this study. The ROP 

framework is itself an example of a systems tool developed for continuing 

communication interaction for a particular purpose in a particular context. The focus 

of this study has been on the interactive self-organizing process used to co-create the 

ROP. However, a future study could explore (a) the ways in which the ROP is being 

used as a tool for interaction aimed toward the collective goal of monitoring nuclear 

reactor performance, and (b) the degree to which complex self-organizing processes 

of interaction enable continuing enhancements to the systems tool. 

Summary of Literature Findings
Table 1 provides a simplified summary of contrasting assumptions described in the 

literature that have particular relevance in this study of complex organizational 

change. The narrative findings offered in Chapter Four are developed in the context 
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of the emerging assumptions based on complexity and social constructionist views of 

change. 

Table 1. Summary of Contrasting Assumptions in the Literature

Assumptions Based on 
Structuralist-Functional 

Theories of Change

Emerging Assumptions Based on 
Complexity/Chaos and Social 

Constructionist Theories of Change
An objective view of an external 
reality . . . 

moving 
toward

. . . an intersubjective view of reality 
from which the researcher, change 
agent or manager cannot separate 
himself or herself.

A linear, static view of externally 
controlled change, which seeks a 
state of balanced equilibrium . . . 

moving 
toward

. . . a nonlinear, dynamic view of self-
organizing change that occurs in far-
from-equilibrium conditions within 
which control parameters emerge in a 
context of bounded instability.

A belief in the value of—and the 
need to attain as fully as possible 
from a position of influence—
elements of control, certainty and 
predictability . . .

moving 
toward

. . . an understanding that control, 
certainty, and predictability are not 
fully attainable or desirable; novelty 
emerges in the absence of a blueprint; 
and control parameters emerge in the 
form of constraints within power 
relations.

A belief that static meaning is 
attributed to “the thing” and is 
external to the meaning-maker in 
the form of referent symbols, i.e. 
words . . .

moving 
toward

. . . a view that relational meaning is 
created in the micro interactions 
among human beings in the living 
moment through language and 
gestures/responses.

A belief that conflict/tension is a 
negative dynamic to be avoided, 
reframed and otherwise “kept 
under control . . .” 

moving 
toward

. . . a view that heat/tension generated 
by difference creates conditions for 
transformational change that emerge 
in the context of complex interactive 
processes that occur at the “edge of 
chaos.”

Table 1 continues
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Assumptions Based on 
Structuralist-Functional 

Theories of Change

Emerging Assumptions Based on 
Complexity/Chaos and Social 

Constructionist Theories of Change
A belief that destruction and loss 
disrupt equilibrium and are, 
therefore, to be minimized or 
avoided . . . 

moving 
toward

. . . a view that destruction and loss are 
an inevitable part of emergence of the 
new.

A belief that change is initiated as 
a result of careful analysis of the 
current situation, relative to 
desired outcomes, leading to the 
strategic implementation of well-
designed, often participative, 
actions aimed toward targeted 
goals . . . 

moving 
toward 

. . . a view that change is triggered by 
micro diversity (difference) and 
emerges in the context of self-
organizing interactive processes 
among individuals who choose to 
come together as a result of a common 
interest or need.

A dualistic belief that paradox and 
contradictions represent either/or 
problems to be resolved in order to 
minimize uncertainty and 
confusion . . .

moving 
toward

. . . a holistic view that acknowledges 
paradox and contradiction as an 
inherent part of complex phenomena 
that contribute to the conditions for 
creative exploration and discovery.

The view of organizational change presented in the context of this study is grounded 

in theories of complexity and chaos that have arisen from discussion in the physical 

sciences. These theories are linked with post-modernist theories of social 

constructionism. This perspective suggests that the future is under perpetual 

construction and is, therefore, unknown and “unknowable” (Stacey et al., 2000, p. 

10). It further suggests that meaning and action are jointly constructed in the context 

of micro interactions that occur in the living moment among human beings who are 

brought together by interrelated, yet diverse, interests.
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Understanding the unavoidably paradoxical nature of organizational life, and the 

tension that emerges from increasing connectivity and diversity, offers provocative 

ways of thinking about opportunities for creative dialogue. High-risk industries, such 

as the nuclear power industry described in the context of this study, may find 

particular relevance in the characteristics of emerging control parameters linked with 

self-organizing patterns of shifting and sustaining power relations, which organize 

and are organized by interactive human experiences. The perspective of change 

offered in the context of this study focuses on the processes for co-constructing 

emerging outcomes in the context of relational dialogue: how do people get things 

done in the day-to-day activity of self-organizing as they make sense of their reality, 

together, in many different groupings and conversations?

Research in organizational change explained from the perspectives of complexity and 

chaos is embryonic and highly theoretical. There are very few grounded studies that 

provide a detailed narrative description of complexity principles in action (Hite, 1998; 

Lichtenstein, 1998); fewer still are the phenomenological studies that explore how 

people in organizations make sense of chaos and complexity and manage themselves 

in that context (Bentley, 2000). This study offers a phenomenological view of an 

emergent multi-layered change process co-constructed by stakeholders within the 

highly complex nuclear power industry. 
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Using the language offered by the combined perspectives of complexity and social 

constructionism theories, stakeholders created and enacted a revised ROP because of 

their intrinsic capacity, individually and collectively, to express their identities and 

thereby their differences in the context of co-creating change. Identity and difference 

emerged through a self-organizing process of relating within the paradoxical elements 

of competition and cooperation. Exploration into the unfolding story of the ROP 

development process offers potential for understanding more deeply how this self-

organizing process occurs and what relational sensibilities are simultaneously 

organizing and being organized by the patterns of joint interactive experiences that 

emerge in the co-construction of an emerging process of organizational change.
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Chapter 3: Research Approach and Methods

This chapter describes an unfolding inquiry process, in five parts: the research setting; 

the research design; data collection; data analysis; and data integrity.

Research Setting
The setting for this study is the nuclear power generating environment in the United 

States. Currently, 103 nuclear power reactors are licensed to operate on 40 

commercial utility sites in 31 states throughout the US. Nuclear generation sources 

provide approximately 727.9 billion kilowatt-hours (kWh), contributing 20% of the 

current energy supply in the US. The first full-scale nuclear reactor went into service 

in 1957, generating 60,000 kWh of electricity. Although no new reactor licenses have 

been issued since 1996, the accumulated 2,322 reactor years of experience 

(NUREG-1350, Vol. 11, 1999a), coupled with a consistently high record of safe 

operations, increased demand for electrical energy sources, and endorsement of the 

nuclear energy alternative by national and international environmental groups3 have 

resulted in a renewed interest in nuclear power generation in the US.4 

3 Nuclear power generation is seen by some as a preferred alternative to the fossil-fuel generation, 
which produces poisonous greenhouse gas emissions, notwithstanding the enduring challenges of high-
level nuclear waste storage and disposal (NEI, 1999).

4 In spite of acknowledged challenges associated with the long-term storage of high-level nuclear 
waste (Nuclear Energy Institute, 1999).



The US Nuclear Regulatory Commission (NRC), formed in 1974 to replace the 

previous Atomic Energy Commission created under the Atomic Energy Act of 1954, 

closely regulates the nuclear industry. The NRC is headed by five Commissioners, 

including the Chairman, who are appointed by the president and confirmed by the 

Senate for five-year terms. The Division of Nuclear Reactor Regulation (NRR) within 

the regulatory agency provides oversight of reactor regulation, enforcement, 

investigation, and emergency response. There are four regulatory regions in the US; 

each NRC regional office is responsible for conducting oversight activities for the 

plants within their regional boundaries. Nuclear reactor regulations are primarily 

contained in US Code of Federal Regulations (CFR), Title 10, Part 50 and are 

supplemented by guidance documents, inspection procedures, and other regulatory 

implementation and enforcement documents (NUREG-1350, Vol. 11, 1999a).

The nuclear industry and regulatory environment have recently experienced a 

comprehensive change in the nuclear reactor oversight process administered by the 

NRC. The impetus for change was triggered by the growing relevance and usability 

of emerging scientific methods for assessing the probability of regulatory risk 

(NUREG-75/014 [WASH-1400], 1975) and the results of an internal NRC analysis of 

the effectiveness of its long-standing regulatory assessment program, the Systematic 

Assessment Licensee Performance (SALP), first instituted in 1979, prompted, in part, 

by concerns expressed by the nuclear industry, members of congress, and public 
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interest groups (NUREG-1649, Rev.3, 2000). Evidence suggested that the safety and 

reliability of the nuclear industry, according to the Nuclear Energy Institute (NEI), 

had “improved markedly since the mid-1980s, resulting in fewer unplanned 

shutdowns, fewer safety system actuations, fewer forced outages, higher capacity 

factors and higher reliability” (NEI, 1999, p. 14). A composite index of ten 

performance indicators for US nuclear plants tracked by the World Association of 

Nuclear Operators (WANO) demonstrated dramatic improvement in US plant 

operations from 1985 to 1999 (WANO, 2000, www.nei.org). However, the number of 

regulatory actions remained consistently high, resulting in potentially significant costs 

to the nuclear power plant owners and inaccurate public perceptions regarding the 

relative risk of nuclear power generation in the US.

The safe operation of nuclear power plants has always been an indisputable priority 

of the nuclear industry. However, nuclear plants must now demonstrate their 

capability to perform safely and cost effectively in order to remain viable in the 

context of today’s uncertain economic conditions fueled by deregulation and 

competition in the utility industry (NEI, 1999, p. 7). Both the industry and the 

regulatory agency cited examples of inconsistent and subjective regulatory oversight 

actions as a potential cause of an unnecessary burden, contributing to costly 

inefficiencies. One industry executive summarized this situation: “Inconsistent and 

sometime heavy-handed regulatory responses were not always focused on issues of 
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safety, which created an excessive burden on the nuclear power industry, thereby 

diminishing its capability to perform competitively in the marketplace while 

maintaining the highest standards of safety.” In the NRC’s own words:

. . . previous processes for inspection, assessment, and enforcement 
were not always focused on the most important safety issues. In some 
situations, regulatory activities have been redundant or inefficient and, 
at times, overly subjective. . . . actions were not always sufficiently 
understandable or predictable. (NUREG-1649, Rev.3, 2000, p. 1)

The Union of Concerned Scientists, one of the public activist voices included in this 

study, published this statement: “The demise of the SALP program and the Watch List 

was long overdue. Neither performed a useful service, and their presence provided the 

illusion of NRC oversight” (Lochbaum, 1999).

In response to the documented inadequacies of the existing oversight program, the 

NRC proposed a process for developing a revised reactor oversight process (ROP) 

based on an objective, risk-informed approach to regulatory assessment of the safety 

performance of nuclear power plants (Lochbaum, 1999; NEI, 1999; NUREG-1649, 

Rev. 3, 2000). The work began in mid-1998; full implementation of the revised 

program in all licensed reactors throughout the US was initiated on April 1, 2000 

(SECY-99-007, 1999b). The relatively short timeframe, limited resources, 

requirements for technical expertise specific to various nuclear reactor designs, the 

need for voluntary cooperation of nuclear plants to provide relevant performance 

data, and the desire to keep the public fully informed throughout the ROP 
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development process (NUREG-1649, Rev.3, 2000) led the NRC to engage 

representatives of the nuclear industry and the public in the process of developing the 

ROP. 

An NRC transition task force organized a regulatory/industry working group, which 

comprised representatives of the NRC, the NEI5, and selected nuclear power plants 

from each of the four US regulatory regions. This group met in a public forum 

throughout the ROP development process: biweekly, in the early stages, and monthly 

during the post-implementation evaluation and refinement stages. There were 

numerous other venues for stakeholder interaction throughout the three-year ROP 

development process, ranging from early stakeholder workshops to Lessons Learned 

meetings and regional stakeholder meetings that occurred in the post-pilot, 

implementation, and post-implementation phases. 

Public activist groups participated in the process in a variety of ways, ranging from 

involvement at a commissioner-level stakeholders’ roundtable meeting to formal 

presentations offered at commissioner meetings and regulatory/industry meetings and 

letters sent to the NRC expressing particular views. General public briefings were 

held at specific power plant locations across the country throughout the early stages 
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of process implementation. Two federal evaluation panels, which comprised 

representative regulatory, industry, and public stakeholders, were commissioned to 

evaluate the ROP at key points along the way, once during the pilot implementation 

phase, another at the end of the first year of full implementation.

Observations of a Lessons Learned meeting held midway through the ROP 

development process revealed a process of dynamic interaction among stakeholders 

who held distinct points of view but had a common goal of developing an oversight 

process that would ensure safe operations of nuclear power plants. It became clear 

that there were no predetermined answers or simple solutions for creating an 

effective, new regulatory framework; however, people were intensely committed to 

work together to figure out a better way. Their interactive behaviors suggested 

relational patterns of collaboration, discovery, and open communication in contrast to 

the more familiar patterns of dominance, compliance, and controlled communication. 

Participants were engaged in a dynamic and unpredictable process of self-organizing 

change that was occurring in the context of their unfolding, interactive 

communication. 

The ROP development research setting was rich for learning more about the socially 

constructed processes of self-organizing change, informed by the theoretical 

perspectives of complexity and chaos, and for asking provocative questions: “What 
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was going on? How, in an industry that is characterized by overwhelming technical, 

social, political, economic, and regulatory complexity could movement toward a 

socially constructed understanding of a revised regulatory oversight process occur? 

How, in an environment that had been traditionally characterized by relationships of 

dominance, control, mistrust, and potential for adversarial relationships among actors 

did the process of inclusion, cooperation, co-creation, and constructive interaction 

occur?”

Research Design

Overview
This dissertation is an ethnographic study designed to explore emerging change in the 

context of the ROP development process in light of the questions noted above. 

Ethnography attempts to place specific encounters, events, and understandings into a 

fuller, more meaningful context (Hammersley & Atkinson, 1983; Tedlock, 2000). It is 

one of many approaches to qualitative inquiry that reflects the postmodernists’ 

challenge to objective and positivistic knowing. Ethnography is not simply the 

production of new information through experiential research; it also entails 

transforming the information into the written word in a way that recreates the 

experience in a theoretical context. Because ethnography is both a process and a 

product, ethnographers are inevitably embedded within a field of relational 

experiences with those they are studying. Tedlock (2000) suggests, “Experience is 

meaningful, and human behavior is generated from and informed by this 
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meaningfulness” (p. 455). The design of this study focused on relational data 

collection experiences in which meaning emerged in conversations with participants 

of the ROP, thus enabling me to tell the collective story of socially constructed 

change.

The specific design integrates (a) the methods of grounded theory development 

(Glaser & Strauss, 1967; Strauss & Corbin, 1998), with (b) perspectives of generative 

theory building achieved through a socially constructed narrative (Gergen, 1999; 

Gergen & Gergen, 2000; Stacey, 2000), linked with (c) experiential elements of 

participative inquiry and self-reflection (Reason & Bradbury, 2001) in the process of 

co-creating an emerging story of the ROP development process with the participants 

of change.

Grounded Theory
Grounded theory development is based on the logic that “the adequacy of a theory in 

sociology today cannot be divorced from the process by which it is 

generated” (Glaser & Strauss, 1967, p. 5). This approach to research suggests that 

data collection, analysis, and eventual theory stand in close relationship to one 

another. “A researcher does not begin a project with a preconceived theory in 

mind. . . . Rather, [she] begins with an area of study and allows the theory to emerge 

from the data” (Strauss & Corbin, 1998, p. 12). A social constructionist’s adaptation 

of this view might be, “She allows the theory to emerge in the experience of gathering 

the data in the process of shared meaning-making with participants of the study.” In 
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either case, rather than testing theory as assumed in traditional methods of scientific 

research, this methodology seeks to generate theory grounded in the experience of the 

particular phenomenon being studied.

The goal of grounded theory, then, is to achieve with precision the “inherent integrity 

of the data” (Strauss & Corbin, 1998, p. 7). Its methods are designed to enable the 

researcher to “step back and critically analyze situations,” “recognize the tendency 

toward bias,” and systematically identify themes, categories of themes, and 

theoretical interpretations that “emerge from the data” (Strauss & Corbin, 1998, p. 

12), thus implying the mimesis of scientific objectivity based on an interpretation of 

truth discovered in the data. While the research design employed in this study utilizes 

the rigorous methods of grounded theory analysis as a comprehensive and systematic 

way of interacting with large amounts of raw qualitative data, it does not assume the 

goal of “interpretive objectivity” on the part of the researcher/analyst as is suggested 

by the authors of grounded theory (Glaser & Strauss, 1967; Strauss & Corbin, 1998). 

Rather than assuming that truth and meaning are found in the data, this design 

assumes that truth is socially constructed, emerging in the interaction between the 

researcher and individuals with whom meaning is generated in the data-gathering 

process. Grounded theory methods provide a mechanism for focusing attention on the 

data in ways that encourage deeper exploration of emerging themes in continuing 

interaction with participants of the study. “Interaction with participants” occurred in 
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the form of experiences recalled and reconstructed by participants in response to 

questions offered in semi-structured interviews and informal conversations; 

researcher emersion in meeting experiences as observer and participant; analysis and 

interpretation of interactions reflected in meeting transcripts; and analysis and 

interpretation of documents written by participants of change as well as the context 

within which the documents were originally written.

The iterative research process included a first round of inquiry in which data were 

systematically collected in various forms (described later in this chapter) and 

analyzed through an open-coding process of identifying emerging interactive themes 

experienced in the data collection process. These observations led to more focused 

inquiries, which in turn led to a more refined process of noticing and recording the 

interactive patterns that continued to emerge in the course of study. Microanalysis 

methods of coding included a line-by-line, paragraph-by-paragraph review of data, 

thus creating familiarity with the language and emerging patterns of interactive 

themes. Further exploration of properties and dimensions for each theme led to a 

more comprehensive understanding of the interactive behaviors experienced among 

participants. A process of constant comparison of themes and of related properties and 

dimensions provided a systematic method for distinguishing differences and 

highlighting similarities among behavioral patterns (Strauss & Corbin, 1998). 

Learning to pay attention to the variable dimensions within each of the pattern 
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properties served to increase awareness about the ways in which the emerging 

patterns informed and were informed by continuing interaction among participants of 

the study. As the research progressed, an axial coding process facilitated the grouping 

of related themes into conceptual categories.

Concurrent with the iterative process of gathering information and making sense of it 

in a conceptual coding format was the development of memos that served to weave 

together multiple perspectives of similar thematic interpretations reflected in 

participants’ stories as well as researcher observations and experiences, thus enabling 

further co-construction of meaning in a narrative format. Continuous memo writing 

and participant interaction provided a mechanism for co-constructing illustrative 

stories and dialogue scenarios, producing material for further analysis of emerging 

interactive themes. A process of thematic sampling with study participants led to the 

final stage of selective coding that first began to materialize in the form of draft 

memo writing and was later refined in a narrative format for further analysis and 

selective inclusion in the illustrative descriptions and theoretical propositions offered 

in this dissertation.

Generative Theory and Narrative Development
Generative theory refers to theoretical accounts that are not evaluated for their 

predictive ability, or their intent to simulate positivistic scientific methods for 

objectively determining “what is.” Instead, they are judged according to their 
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generative capacity—their ability to foster dialogue about what is collectively 

understood in the experience of the phenomenon being studied that contributes to 

fresh alternatives for social action (Gergen, 1994a, 1994b, 1999; Ludema, 1996). 

Instead of asking, “Does this theory correspond with the observable facts?” the 

emphasis for evaluating from a generative theory perspective becomes, “To what 

extent does this theory suggest provocative new possibilities for collective action, and 

to what extent does it stimulate conversation for how we choose to make sense of 

reality and make individual choices for how to interact with others as we co-create the 

future?” 

At the heart of generative theory are the social constructionist propositions that social 

reality is the product of broad communal agreement; that there is a fundamental link 

between conceptual schemes of a culture and its relationally informed patterns of 

action; and that new perspectives in conceptual understanding and practices—ways of 

thinking about and living in the world—hold potential for influencing changes in the 

emerging social order (Gergen, 1994a, 1994b, 1999; Ludema, 1996). Generative 

theory-building perspectives influenced the research framework for this dissertation 

by providing an epistemological starting point from which to analyze and interpret the 

data as they emerged in the relational space between researcher and participants of the 

ROP.
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As the data were taking shape in the form of an evolving narrative account that 

reflected the many perspectives of those involved in the process of co-creating 

change, the generative-theoretical perspective led me to continually ask myself 

several questions: “What is striking, intriguing, compelling, and provocative about 

these data? What possibilities for understanding organizational process in new ways 

do these experiences offer? What insightful perspectives, values, and vocabularies are 

emerging in the context of this collective story that hold potential for a transformative 

contribution to human thought and action?” These considerations helped to focus 

attention and provide a theoretical context within which relational meaning and new 

ideas for theory, grounded in the rich and varied examples of ROP experiences, began 

to emerge.

Participative Inquiry and Self-Reflection
Perspectives of participative inquiry and self-reflection guided researcher identity and 

choices for action in the context of this study. Swantz offers a perspective that 

characterizes my research experience: 

I do not separate my scientific inquiry from my life. For me it is really 
a quest for life, . . . to create what I call living knowledge—knowledge 
which is valid for the people with whom I work and for myself. 
(quoted by Reason & Bradbury, 2001, p. 1)

Participative inquiry is a form of research that assumes the researcher and the 

participants of the research study are jointly participating in the process of meaning 

making. This research practice invites us to “consider how we act in intelligent and 
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informed ways in a socially constructed world” (Reason & Bradbury, 2001, p. 2). But 

far more than that:

When we join knower with known in participative relationship, as we 
move away from operational measurement into a science of 
experiential qualities (Reason & Goodwin, 1999), we undercut the 
foundations of the empirical-positivist worldview that has been the 
foundation of Western inquiry since the Enlightenment (Toulmin, 
1990). In doing this, we are part of the current shift from a “modern” 
to a “postmodern” world. (p. 4)

Participative inquiry was the model within which I lived out my own experience of 

complexity and chaos in the process of socially constructing the findings of this 

research. The disequilibrium I experienced while holding the tension of multiple 

points of view provided a rich and textured context from which to develop the 

narration of this study. These multiple points of view ranged from (a) the theoretical 

sensibilities informed by the various bodies of relevant literature, (b) the informed 

perspectives of diverse and distinguished committee members, (c) the personal 

accounts of how the ROP story was experienced by individual participants, to (d) my 

own experiences as a co-researcher and a member of the “nuclear public.” 

Self-reflection was a key element of the participative inquiry process, which, 

according to Marshall, may be “a necessary core of all inquiry” (2001, p. 432). 

Questions I asked myself repeatedly in each interactive context included, “What am I 

experiencing here, and what does it mean in the larger story of this research study?” 
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While my answers revealed a passionate, curious, and often confused state of mind, 

they provided invaluable insights into the emerging themes of relational sensibilities 

later formulated into the narrative description of findings and generative theory-

building propositions. 

Three frames of reference guided my practice of self-inquiry throughout the research 

process: (a) engaging in inner and outer domains of paying attention; (b) cycling 

between interaction and reflection; and (c) inquiring with a sense of intention while 

remaining open to whatever emerged in the experience (Marshall, 2001). As I gained 

experience in the field, I became conscious of where I was focusing my attention, 

which, in turn, would influence what I was noticing. Journaling was a useful method 

for focusing inner attention. Active questioning and seeking to test out my developing 

ideas with others are examples of ways I focused outer attention. Taking a step back 

after each experience of engaging with others enabled me to reflect on what I thought 

I was learning before re-engaging in the next round of interaction. The rhythm of 

moving back and forth between interaction and self-reflection enabled me to 

experiment with different forms of behavior in my interactions with others. I found 

that the focus of my inquiry unfolded, shifted, and became clearer at times and less 

clear at others, as I engaged in the process of generating understanding with others. 

Working with, and learning to function within, this fluid and paradoxical experience 

of knowing became a central feature of this research design. 
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Data Collection
The ROP development process began in mid-1998 and continued through a six-month 

pilot implementation phase from June until December 1999. The implementation 

phase began on January 1, 2000, and was completed on April 1, 2000. Evaluation of 

the ROP, clarification of frequently asked questions, and refinement of the process 

have continued on a systematic basis from April 1, 2000, forward. Data gathering for 

this study began informally in July 1999 and more systematically in January 2000 at 

the later stages of the ROP development process.

Data Collection Methods
The data were gathered in three primary ways: interviews, participative observations 

and inquiry, and review of relevant archival documents.

Interviews
Informal and semi-structured interviews (See question protocol in Appendix A.) were 

conducted with approximately sixty participants of the ROP change initiative. 

Interviewees included individuals with the NRC (currently and formerly); nuclear 

power plants; the NEI, which is a research/advocacy organization for the nuclear 

industry; Institute of Nuclear Power Operations (INPO), which is an internal industry 

watchdog organization; and members of public activist groups. People were invited to 

share their perceptions and tell their stories about their experiences in the ROP 

development process.
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Participative Observation and Inquiry
I attended eighteen meetings reflecting variable ranges of purpose and size that 

included participation by two or more of the three categories of stakeholder 

constituencies described in this study: the regulator, the industry and the public. In the 

context of these meetings, I systematically recorded samples of dialogue, 

observations, and impressions of group interaction, and my experiences of the 

research process. While I was not an active participant in the early conversations in 

which people were jointly figuring out the details of the ROP, I was seen by 

participants to be both a researcher and an interested member of the public, and 

therefore, an active stakeholder in the process. As people got used to me, I sensed a 

form of inclusion in the process. For example, late in the data-gathering phase of 

research (January, 2001), I was invited to become a member of a federally 

commissioned panel, the Initial Implementation Evaluation Panel (IIEP), made up of 

industry, regulatory, and public stakeholders who were charged with the responsibility 

of assessing the degree to which regulatory objectives were being met at that stage of 

ROP implementation. This experience provided a rich opportunity for continued 

exploration of the emerging patterns of interaction in the context of this study.

Archival Documentation Review 
Archival documents were secured, predominantly from an on-line database, with the 

help of librarians in the NRC Public Documents Room (PDR). I had access to a rich 

and varied collection of ROP-related documents that served to amplify the story of 
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interactive and emerging change as told in the form of stakeholder meeting reports, 

commissioner speeches, meeting transcripts, correspondence, official reports to the 

commissioners, and so on. 

Informal conversations began when I heard rumblings about changes in the nuclear 

industry in July 1999. Long before I considered the ROP process to be an opportunity 

for research, I decided to show up at public NRC meeting as one of few members of 

the public who attended in the NRC Region in which I live. NRC representatives 

gave an overview of a new regulatory framework being developed and implemented. 

At that time I remember being surprised that the much-dreaded NRC “watch list” was 

going away, and the long tradition of the SALP was being replaced by a “risk-

informed approach to reactor regulation” although, at the time, I had little knowledge 

of what that all meant.

Over the next several months I expanded my informal data-gathering activity, 

listening to perspectives shared by nuclear plant managers, maintenance workers, a 

regional NRC inspector, a public citizen activist, a former commissioner, industry 

executives and others. More systematic data-gathering efforts began in December 

1999 when I attended the first Lessons Learned regional meeting, followed by a 

national Lessons Learned meeting in January 2000 and a national Regulatory 

Information Conference in March 2000. By this time, I had decided there was a story 
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to tell that would be worthy of a doctoral dissertation. Data gathering efforts were 

further intensified during the period between May and September 2000 when I began 

to conduct scheduled interviews with ROP participants and attend a series of 

stakeholder regulatory/industry working group meetings in Washington DC, as well 

as regional stakeholders’ workshops. Early observations, experiences, informal 

conversations, and more systematic data-gathering efforts provided the substance 

from which to construct a compelling and comprehensive story of the social 

construction of transformational change.

Participant Constituencies
The stakeholders involved in the ROP development process, as characterized in the 

context of this study, are categorized according to three general groups: the regulator, 

the industry, and the public. 

Regulator
Nuclear Regulatory Commission. The NRC sponsored the ROP development process. 

Specifically, the Nuclear Reactor Regulation (NRR) Division, one among several 

divisions within the NRC, assumed responsibility for facilitating the development and 

implementation of the ROP. Throughout the development process, the NRC 

demonstrated a form of facilitative leadership, in contrast to their traditional 

authoritarian leadership style, that enabled the ROP to emerge as described in this 

study. A vast number of NRC meetings are open to the public; regulatory 
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documentation is easily accessible through the Public Documents Room and the NRC 

website.

Nuclear Industry
Nuclear Energy Institute. NEI is the policy organization that functions on behalf of 

the nuclear energy and technologies industry; its primary objective is to ensure the 

formation of policies that promote the beneficial uses of nuclear energy and 

technologies in the US and the world (www.nei.org). Representatives of NEI assumed 

a leadership role on behalf of the collective nuclear power plants and worked in 

collaboration with the NRC to initiate, develop, implement, and continue to refine the 

ROP.

Nuclear Power Plants. There are 103 nuclear power plants currently operating in the 

United States within four regulatory regions. Individuals from nuclear power plants 

representing each of the regulatory regions participated in the regulatory/industry 

working group throughout the three-year ROP development process. Industry-wide 

stakeholder workshops and Lessons Learned meetings included representatives of 

every nuclear plant. Regional Lessons Learned meetings were held at respective pilot 

plant sites; regional stakeholders meetings were held at central regional locations.

Institute for Nuclear Power Operations (INPO). INPO is an internal industry 

oversight organization that sets best-practice standards, conducts assessments, and 

provides ongoing evaluation status of nuclear power plants on an industry-wide basis. 
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This group was not directly involved in the ROP interactions that I observed but had a 

vested interest in the emerging ROP and an indirect impact on emerging decisions 

regarding particular performance indicator definitions and interpretation.

Public
Public Activists Groups. The public activist groups represented in this study include 

the Union of Concerned Scientists (UCS), Public Citizen (PC), the New Jersey 

Department of Environmental Protection, State of Illinois Department of Nuclear 

Safety, Illinois Department of Nuclear Safety, and the New England Coalition of 

Nuclear Pollution, among others. Representatives from these groups and others 

participated in one or more of the interactive meetings observed and described in this 

study.

Press. Representatives of the local and national press were among the external 

stakeholders of the ROP development process and played a critical role in 

communicating information to the general public about regulatory changes. The NRC 

held special briefings for the press early in the process and the Office of Public 

Affairs maintained contact with the press throughout the development process. 

General Public. This group included two subgroups that have been described in the 

narrative portion of this study (Chapter 4) as “interested” members of the public and 

“disinterested until impacted by a nuclear power plant incident” members of the 
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public. These subgroups had little direct involvement in the process of co-

constructing the ROP. 

Phases of ROP Development
The ROP development process observed over three years included four phases: (a) 

initial co-construction, (b) pilot implementation learning and adjustment, (c) initial 

implementation, and (d) continuous clarification and refinement. The dynamic 

interaction among stakeholders that occurred during each phase of the development 

process served to create increasingly sophisticated elements of the emerging ROP 

framework. 

Figure 2 provides a simplistic view of the phases of development and the interactive 

contexts within which the ROP was jointly constructed. While the model reflects a 

linear process that occurred over time, the ROP development process is more 

analogous to a piece of music. Its rhythm, changing and repetitive forms, pauses, 

interruptions, and varying movements that made up the sequences of actions and 

interactions are represented in the scenarios offered in the context of this study. The 

micro interactions within selected interactive contexts summarized below were 

analyzed for patterns of behavior that emerged in the co-construction of the ROP.
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Figure 2. Phases of Joint Development of the ROP Framework and Selected 
Interactive Contexts.

Interactive Contexts
The forums for communication interaction selected for observation and study 

included (a) commissioner-level stakeholder meetings, (b) stakeholder workshops, (c) 

regulatory/industry working group public meetings, (d) public information briefings, 

(e) Lessons Learned meetings at regional and national locations, and (f) PPEP 

meetings and the IIEP meetings. Each interactive context is described briefly below.
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Commissioner-level Stakeholder Meetings 
Commissioner-level stakeholder meetings were characterized as “breakthrough 

events” and set the tone for what was to follow. According to industry veterans, these 

meetings were “the first time that representatives from all the stakeholder groups had 

been brought together to speak openly about what was on their minds.” Data sources 

for these interactions included published transcripts and participants’ descriptions. 

Stakeholder Workshops 
Three large-group, pre-implementation, national-level stakeholder workshops were 

held during the co-construction phase of the ROP development process. Participants 

described a “radical difference” in the form of interaction that occurred among 

stakeholders at these meetings. They characterized it as open and collaborative as 

distinguished from traditional forms of communication between the regulator and the 

industry, which had been characterized as closed and directive. Later in the process, 

regional stakeholder workshops were held to reflect on first-year implementation 

experiences with an eye toward continuing refinements. Data sources for these 

interactions included meeting reports and participant interviews describing early 

workshops, and researcher observations and inquiry in later workshops.

Regulatory/Industry Working Group Public Meetings
A regulatory/industry working group met in a public forum regularly throughout the 

intense co-construction and implementation phases of the ROP development process. 

In addition to the core group, spin-off groups dealt with particular aspects of the ROP 

lxxix



development and refinement processes. Data sources for these interactions included 

participants’ description of their experiences and researcher observations and inquiry. 

Public Information Briefings
Over 70 information briefings were held for the public in locations near each nuclear 

power plant across the US during the pre- and post-pilot implementation phases of the 

ROP. Data sources for these interactions included researcher observations and inquiry, 

meeting transcripts, and participants’ descriptions.

Lessons Learned Meetings
Lessons Learned meetings were held at local and national levels following the pilot 

implementation. Data sources for these interactions included researcher observations 

and inquiry, and participants’ interviews.

Pilot Program Evaluation Panel and Initial Implementation Evaluation Panel 
Meetings
Two federally chartered panels made up of stakeholder representatives were tasked 

with formally assessing the ROP at the two phases of implementation. Data sources 

included meeting transcripts (PPEP, IIEP) and researcher participation as a member 

(IIEP).

The findings in this study suggest that interactions among stakeholders of the ROP 

development process within each of the interactive contexts noted above revealed a 

complex, self-organizing process of emerging change that occurred over a three-year 

period. The model below (Figure 3), in contrast to the linear timeline in Figure 2, 
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provides a visual representation of the interrelationship among complex interactive 

processes for co-constructing the ROP. Each extension from the center circle labeled 

“ROP Development Process” represents a particular interactive forum documented in 

this study. The small circles extending from each interactive unit represents the 

known number of meetings that occurred within that forum; “n” indicates an 

unspecified large number of meetings.

Figure 3. Representation of the Interrelationship Among Complex Interactive 
Processes for Co-constructing the ROP

Data Analysis
The data analysis process relied upon grounded theory methods proposed by Strauss 

and Corbin (1998) with a focus on generative theory building that acknowledged the 

interpretive, intersubjective stance of the researcher in relation to the participants of 

the research phenomenon. While I was not seeking objectivity from the logical 

positivist point of view, the data were no less rigorously documented and analyzed in 

an effort to develop a compelling story that is fully coherent and representative of the 

storytellers’ collective experiences.

Data from interviews and informal conversations, meeting transcripts, field notes, 

journal notes, and archival documents were repetitively reviewed and coded by 

concept in the information-gathering process. Thematic patterns of interaction were 
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identified and categorized and then further studied for interpretive content and 

meaning in ongoing communication with representative ROP participants. Narrative 

descriptions representing illustrative examples were generated and refined in the 

process of interacting with participants throughout the study. There were essentially 

four iterative elements of analysis: (a) conceptual coding of emerging interactive 

themes and their related properties and dimensions; (b) constant comparison of 

emerging themes to explore nuances, similarities, and differences of meaning at 

behavioral and conceptual levels; (c) development and refinement of narrative 

descriptions in the form of journal notes, memos, dialogue scenarios and integrated 

storytelling; and (d) development of emerging theoretical propositions grounded in 

the narrative constructions that served to illustrate meaning and behavioral 

implications.

An initial round of data collection resulted in the formulation of pattern 

characteristics and thematic categories for guiding continued data gathering needed to 

construct thick narrative descriptions of the ROP interactive processes. The 

microanalysis processes of open and axial coding provided a systematic way of 

working with the data. Emerging themes and their properties and dimensions revealed 

in the open-coding process were later cross-analyzed in an axial coding process, thus 

enabling the systematic exploration and recombining of related themes in meaningful 

ways. For example, the early coding process yielded categories related to provisional 
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thinking, undefined outcomes, and willingness to challenge and be challenged by 

others. Later in the axial coding, analysis of these and other interactive themes were 

combined to reveal the relational sensibility of spontaneity. Systematic sampling of 

pattern characteristics and thematic categories continued throughout the data-

gathering process until the emergent themes and patterns of human interaction were 

theoretically saturated. 

Fundamental to the grounded theory approach to analysis is asking questions and 

making comparisons (Strauss & Corbin, 1998). The use of questions not only 

facilitated data collection in the traditional sense but also served to create the 

interactive context within which meaning could be explored and co-constructed with 

participants. Multiple levels of inquiry occurred simultaneously—abstract and 

theoretical, substantive and mundane. Some questions stimulated further questions 

and invited deeper inquiry. Questions asked at early stages of analysis tended to be 

broader than questions at later stages. For example, one of the early questions was, 

“What has been the interactive experience of those who have participated in the 

development of the ROP so far?” Participants’ stories revealed a variety of 

experiences from which interactive themes began to emerge, thus enabling the 

development of more focused questions at later stages of analysis. An initial analysis 

of emerging patterns of inclusion recorded in field notes and dialogue transcripts 

early in the process yielded the question at a much later stage of analysis: “What are 
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examples of how the power relations between individuals seemed to influence or be 

influenced by their ways of interacting with one another?” 

Questions such as, “What is going on here?” “What does this mean to those involved 

in this interaction?” and “What are individuals doing, and with what consequences?” 

served to sensitize the analysis process, while more theoretical questions focused 

attention on the relationship among emerging concepts. For example, the combined 

questions, “What happens when there is strong disagreement between individuals 

about particular issues?” “How do shifting power relations in moments of expressed 

disagreement affect participants’ ability to maintain a sense of trust (as a property of 

inclusion)?” and “How does that phenomenon seem to impact the likelihood of 

creative emergence in the present moment?” enabled me to focus on the emergent 

qualities of “disagreement,” “power relations,” “trust,” and “creative emergence” in 

the context of interaction that revealed disequilibrium and related tension as a part of 

the complex, self-organizing, creative process of emerging change.

Practical analysis questions focused attention on ways of gathering additional data 

that could increase the potential for deeper relational understanding of the interactive 

processes I was studying. For example, questions such as, “How do I connect with the 

heart and soul of the public activist?” or “How might I begin to establish a 

relationship with those who would be willing to share their personal experiences of 
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inclusion and exclusion in this ROP process?” helped me to generate approaches for 

co-constructing a more complete story. 

The constant comparison of emerging themes produced heightened sensitivity to their 

similarities and differences at the pattern property and dimensional levels (Glaser & 

Strauss, 1967) revealing, in some cases, paradoxical patterns of simultaneous and 

contradictory realities. For example, patterns of certainty and uncertainty, competition 

and cooperation, stability and instability, and trust and distrust became observable 

characteristics experienced in the complex interactions among stakeholders. 

Recognizing the paradoxes of emerging themes in the process of comparative 

analyses led to a deeper understanding of the experience of complexity and its 

inherent paradoxical characteristics. This recognition contributed to my own sense of 

disequilibrium in the process of making sense of emerging contradictions, both in the 

ROP development story and in the comparison of theoretical explanations offered in 

the literature. My experience of chaos resulted in a deeper understanding of the 

ontological and epistemological implications of the research phenomena and the 

emergence of a shifted frame of reference from which to develop coherent theoretical 

propositions in the context of this research process.
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The development of narrative illustrations, which integrated multiple perspectives in 

a tapestry of relational meaning, was a primary tool of anaysynthesis6 needed for 

integrated sense-making in the ROP development process. Telling the collective 

stories in a meaningful way required a relational understanding of thematic details 

experienced in the context of interaction with the participants of the ROP 

development process. Synthesizing elements of the ROP examples in the process of 

generating theoretical propositions from an experiential base, informed by the 

theoretical intelligibilities of complexity and chaos, and social constructionism, 

offered new perspectives for understanding the creative and complex phenomenon 

being studied. 

The self-reflexive analysis of the researcher as participant-inquirer contributed to the 

process of co-constructing relational meaning. Self-reflective analyses led to an 

emerging understanding of not only the researcher role but also the roles of a change 

agent and manager, as participants of complex, self-organizing change created in the 

context of human interaction. The ROP participants and researcher jointly shaped the 

story that emerged within the complex, self-organizing, interactive research process, 

the results of which are presented in these pages.
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Neither researchers nor managers, initiators of change nor “mere” participants, could 

remove themselves from the complex, interactive processes of which they were a 

part. This research design, as well as the tenants of the complexity and social 

constructionist theories upon which it is based, forego the illusion of objectivity and 

external management of data in favor of a rigorous struggle for collective and 

meaningful truth generated in the relational space of human beings interacting about 

issues that matter to them, as defined within the scope of this study. 

Data Integrity
The criteria for judging the credibility of generative theory is based on the compelling 

narration of the researcher experience derived from the meaning generated in the 

relational space of interaction with ROP participants. Structural corroboration for 

coherence and internal credibility was achieved through (a) deep exploration of the 

participants’ experiences; (b) fidelity checks of emerging narratives with a sampling 

of participants; (c) persistent observation, which included meticulous note-taking and 

systematic data organization, and (d) multiple-source data checks (triangulation) to 

include written documents, journal notes, observation field notes, and transcriptions 

of recorded interviews and meetings (Miles & Huberman, 1994). 

Deep exploration of participant experiences was achieved primarily through semi-

structured interviews and informal conversations. I was often intrigued by 

participants’ stories as I placed myself in their shoes in the conversations in which 
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they reconstructed the experiential context within which their illustrations were 

offered. The more familiar I became with the people and the process, the easier it was 

to make sense of the meaning and implications associated with shared experiences.

Fidelity checks of emerging narratives occurred at multiple and concurrent levels. 

These checks included cross-checks of understanding within the context of the initial 

conversations in which experiences were described; follow-up corroborations with 

others’ versions of the same phenomena; check-backs with original sources to ensure 

accurate impressions and factual details in the process of initial interpretations of raw 

data; mid-process reviews of collective narratives and dialogue scenarios by 

individual participants of particular situations to ensure accuracy of information; final 

draft review of integrated research findings; and theoretical implications to ensure 

viability of interpretations among representative research participants. Research 

persistence and rigorous and methodical note taking and data-organizing practices 

ensured data integrity. Careful adherence to the design methods described in this 

chapter and systematic efforts to seek a substantive array of data points are examples 

of demonstrated persistence. A careful audit trail, as suggested by Halpern (1983), 

included raw data and data-collection records, data coding and analysis records, data 

co-construction and narrative synthesis products, process notes, materials relating to 

intentions and dispositions, and questionnaire development information (cited in 

Lincoln & Guba, 1985, pp. 319–320). The audit trail allows examination of both the 
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process and the product of the inquiry and thus attests to the dependability and 

confirmability of the process (Lincoln & Guba, 1985). Frequent triangulation of 

illustrative examples among multiple data sources helped to ensure credibility of 

constructions generated in this study.

Triangulation of multiple data sources was an inevitable part of co-constructing the 

narrative illustrations. Data sources included journal notes, detailed interviews and 

observation field notes, transcriptions of recorded interviews and meetings, emerging 

narrative products of iterative data analyses, interpretations, and co-constructions of 

meaning in context. The perspective of researcher-participant communicative 

relationships developed in the dissertation emphasizes “the assumption of multiple 

constructed realities” (Lincoln & Guba, 1985, p. 295). Truth value of research from 

such a perspective, Lincoln and Guba say, depends on representing those multiple 

constructions adequately by joint constructions that are “credible to the constructors 

of the original multiple realities” (1985, p. 296, italics in the original).

While traditional quantitative studies seek to generalize from a representative sample 

to a population, qualitative research does not seek that objective. “The argument for 

qualitative research has never been its claims for generalizability…[but instead, its 

potential for] providing rich, ‘thick’ descriptions [developed from a process of] 

intentional sampling for theoretical relevance. . . . ” (Firestone, 1993, pp. 17, 22). 
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Rather than external validity, or generalizability, this study relies on the potential for 

“transferable inferences” as suggested by Lincoln and Guba (1985, p. 297). “The 

responsibility of the original investigator ends in providing sufficient descriptive data 

to make such similarity judgments possible” (Lincoln & Guba, 1985, pp. 297–298). 

While I do not claim generalizability for the propositions offered in this study, I have 

provided sufficient descriptions within illustrative examples to allow others to make 

judgments about similarities relative to their own experiences. As other researchers 

are able to link these descriptions with information about their own contexts, they 

may determine transferability to those settings.
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Chapter 4: A Narrative Description of the 
Unfolding Revised Reactor Oversight Process 

Development

The story of the complex, self-organizing, interactive development of the revised 

reactor oversight process (ROP) is still unfolding as the findings are summarized in 

this narrative. It was not unusual to develop illustrative scenarios based on “current” 

information one day, only to find out a month later that “things had changed.”7 These 

inevitable changes are emphatic reminders of the emergent nature of the ROP 

development process. The early development, pilot implementation, initial 

implementation, continuing evaluation and refinement of the ROP serve to illustrate 

the degree to which the outcome emerged in the interactive process and will continue 

to change as more data become available upon which to make more informed 

adjustments going forward. 

The ROP framework itself (Appendix B) is a tool designed to enable the continuing 

communication interaction needed to ensure an ongoing focus on the ROP objectives 

reiterated by Chairman Richard A. Meserve at a regional Stakeholders’ Workshop 

(2000):

The NRC’s [Nuclear Regulatory Commission]—and the industry’s—
highest priority must be the protection of public health and safety. If 

7 Information contained in some scenarios offered in the ROP narrative may have changed since the 
time of the particular interaction; updated notations are provided where possible.



we fail in this joint obligation, the emerging optimism about nuclear 
generation will quickly disappear. To accomplish its mission in the 
coming years, the Commission has established a set of four strategic 
objectives: 1) to maintain safety, 2) to increase regulatory effectiveness 
and efficiency, 3) to reduce unnecessary regulatory burden, and 4) to 
increase public confidence. (www.nrc.gov/OPA/S-00-21) 

The story begins when, according to one regulatory staff member, “the stars lined up” 

for dramatic change in the nuclear power generation environment. An array of factors 

impacting both the nuclear industry and the regulatory agency over a several-year 

period converged in 1998 to create the conditions for the NRC to initiate a process for 

developing a major revision of the ROP. Conversations with informed and passionate 

stakeholder participants of the ROP development process, representing very diverse 

points of view, revealed an array of complex factors that impacted the decision to 

initiate a collaborative and aggressive process for co-creating a change. These factors 

included (a) increased public criticism of the NRC following whistleblower 

allegations at the Millstone Nuclear Power Plant in spring, 1996; (b) intensified 

efforts by the NRC, following the Millstone event, to implement more rigorous and 

objectively consistent methods of regulation, which had the immediate effect of 

increasing the number of plants with low Systematic Assessment Licensee 

Performance (SALP)8 ratings; (c) increased industry criticism of the regulatory 

agency regarding historically inconsistent regulatory practices and initiatives, which 

were seen to extend well beyond risk-related issues, thereby creating an untenable 
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resource burden on the industry; (d) an upward trend, plateauing at consistently high 

levels in recent years, of safety performance demonstrated by the nuclear industry—

paradoxically juxtaposed with an increasing number of violations and penalties being 

administered by the NRC; (e) increased reliance on nuclear power generation 

requiring not only safe, but efficient operations; and (f) a proposal introduced by the 

US Congress in mid-1998 to reduce significantly the NRC operational budget.

However, the fundamental reason for taking action to move toward a radical new 

form of reactor regulation came as a result of the development of sophisticated 

computer modeling methods for assessing the probable risk (probabilistic risk 

assessment [PRA]) of nuclear reactor grounded in performance data accumulated 

during the 40-year history of the industry. Studies first introduced in the mid-1970s 

(NUREG-75/014 [WASH-1400], 1975) led to subsequent research and development 

efforts initiated by the NRC, and later, the Nuclear Energy Institute (NEI), which is a 

research and advocacy organization sponsored by the industry, resulting in 

independent proposals for a revised approach to regulation based on risk-informed, 

performance-based principles of assessment and analysis.

Under the leadership of Dr. Shirley Ann Jackson, who chaired the NRC at that time 

and who was an outspoken advocate of a risk-informed, performance-based approach 

to nuclear regulation (See Jackson address to NRC Senior Management 
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[www.nrc.gov/OPA/gmo/S-98-29, 1998]), the regulatory agency responded to 

increasing concerns about the current program for assessing nuclear power plants 

(SALP) by initiating a joint process for developing a revised regulatory process built 

upon the best available proposals-in-progress developed by the regulator (NRC)and 

the industry (NEI). According to nuclear industry and regulatory veterans, the 

proposed approach for working toward a unified goal of jointly developing the ROP 

“represented a radical departure from the traditional, sometimes adversarial, approach 

to communication” that had existed between the regulator and the industry as they 

carried out their distinct and independent roles of generating and regulating nuclear 

power. Leaders at every level of the NRC and the industry responded to the challenge 

of co-constructing a revised framework for regulation. For some, it meant active 

engagement in the process of change, for others it meant letting go of old models and 

practices and allowing the creativity to emerge. 

The inclusion of public activists early in the process of exploring and creating new 

approaches to regulation was also seen to be “contrary to traditional practices,” 

according to one of many activists. Central to the NRC proposal for developing a new 

regulatory framework, as described by a variety of stakeholders ranging from project 

team members to commissioners, was the intention to not only include representatives 

from regulatory, industry, and public stakeholder groups in the ROP development 

conversations, but to consciously seek to make information “fully transparent and 
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scrutable,” a reference often used in ROP description documents. Relevant 

information about the process used to develop the revised ROP as well as information 

indicating current safety performance demonstrated by each nuclear plant assessed 

within the revised ROP framework was, and continues to be, accessible to the public 

on a web site. One veteran activist reported:

Prior to the ROP development process, it was rare for the NRC to 
transcribe working group meetings and make draft documents (e.g., 
inspection procedures, SECY papers, etc.) publicly available. The 
ROP development process broke from that tradition by not only 
conducting business in the open, but also by leaving behind a well-
documented trail.

The development of the ROP reflects complex, self-organizing, interactive processes 

of creative emergence. For example, this was a process that had no predetermined 

outcome. No expert or small group of decision-makers could stand on the outside of 

this highly complex and dynamic system of interacting stakeholders—ranging from 

members of Congress to power plant managers and employees, regional inspectors 

and agency commissioners, and public activists—and provide answers. The substance 

of the framework and success of implementation depended upon the collaborative 

interaction among informed and committed participants from each of the three 

stakeholder constituencies who represented unique perspectives, areas of expertise, 

access to information, and relative influence on the likelihood of confidence, 

participation, and support of others. 
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While PRA methods held promise for more risk-informed regulatory decisions, the 

adaptation and application of these methods required collaborative interaction among 

regulatory and industry experts. Regulatory staff were experts in the regulatory 

requirements; industry professionals had unique access and understanding of detailed 

performance data for the nuclear reactors. Joint learning, experimentation, and 

adaptation that simultaneously honored individual and collective identities and 

intentions became the norm It was in everyone’s best interest to engage in the process 

of figuring out how to use PRA methods for assessing nuclear reactors in a more 

focused and risk-informed way. In doing so, participants of the ROP development 

process were socially constructing meaningful change that served the interests of 

individual stakeholder constituencies and, simultaneously, served the collective good. 

The tension created by the diverse perspectives representing the various stakeholder 

perspectives created a context for innovation and change. 

When I randomly stepped into a complex, self-organizing process of change as a 

happenstance observer of interaction occurring between the representatives of the 

NRC and two power plants at a Lessons Learned meeting following the ROP pilot 

implementation phase (December, 1999), I observed a form of interaction that was 

dramatically different from the kind of interaction I had seen in the past. Instead of an 

unquestioning position of dominance and control, certainty and advised direction 

demonstrated by the regulator on behalf of the licensee, which sometimes had yielded 
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adversarial or intimidating responses, the interactions revealed a shifting pattern of 

power relations that invited open communication as well as shared responsibility and 

accountability for operating safe nuclear plants. 

The relational emphasis of the observed communication interaction revealed a sense 

of greater inclusion in which people demonstrated a freedom to speak openly about 

issues that impacted safety and the overall efficacy of the developing ROP program. 

People were engaged in inquiry leading them to deeper exploration and discovery as 

opposed to defending or prescribing answers based upon predetermined points of 

view. While individuals from the two pilot plants offered prepared presentations, as 

did representatives of the NRC in this and other meetings, an air of spontaneity was 

now apparent about how the information was heard and explored for deeper meaning 

and impact. People were preoccupied with learning from each other in the relational 

space that existed in that meeting room. They were genuinely seeking to understand 

the implications of particular experiences that had occurred during the pilot 

implementation in an effort to learn, search for possibilities, and adjust the emerging 

ROP framework going forward. I was intrigued by what I saw and began to ask 

questions; I wanted to learn more about how this process for developing a revised 

ROP had come into being.
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Further exploration into the experiences of those who participated in the ROP 

development process led to provocative discoveries about how members of complex, 

self-organizing, interactive processes learned to co-create change through their 

collaborative dialogue, how they learned to hold the paradox and the tension of 

diverse perspectives while participating in the complex, self-organizing process of 

emerging ROP change in productive and meaningful ways. Patterns of 

communication among the regulator, industry, and public participants revealed an 

emerging shared identity as responsible members of the nuclear energy community 

with a shared intention to develop a reactor oversight process that ensures safe and 

effective operations of nuclear power plants. They simultaneously maintained distinct 

and independent identities representing the independent intentions and associated 

responsibilities of the stakeholder constituencies they represented. Characterizations 

of simultaneous and independent intentions of stakeholder groups included (a) the 

utilities’ intention to generate nuclear power effectively, efficiently, and safely, (b) 

NRC’s intention to monitor and regulate power plant activities according to 

uncompromising risk-informed standards of performance on behalf of public safety, 

(c) the public activists’ intention to understand and openly challenge, as necessary, the 

assumptions and practices of plant owners and the NRC, from an independent 

perspective on behalf of the larger public’s interest.
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Developing the ROP
The timeline presented in Figure 2 highlights key interactive forums in which 

stakeholders came together to co-create the ROP and provides a contextual view of 

the extended ROP development process. Once the decision was made to go forward 

in summer, 1998, an NRC transition task group was formed to put the wheels in 

motion. This group comprised NRC staff members, selected for their diverse 

backgrounds and varied expertise, who played a significant leadership role 

throughout the ROP process. They immediately established an informal regulatory/

industry public working group to begin hammering out a risk-informed framework 

and principles in preparation for the first four-day Stakeholders’ Workshop that was to 

be the initial introduction of a radical new idea to the nuclear environment in the US.

The laws that govern the regulation of nuclear power facilities in the US as specified 

in the Code of Federal Regulation were the clearest initial conditions guiding the 

ROP development process. In addition, the NRC’s mission, “to ensure adequate 

protection of public health and safety as it relates to the peaceful uses of nuclear 

materials in the US” (NUREG-1649, Rev. 3, 2000) provided guiding parameters for 

creative invention. Beyond that, fleshing out and agreeing upon the principles of an 

overall philosophy of a risk-informed, performance-based approach to regulation was 

the first order of business among the stakeholder constituencies. These principles 

became the foundation of the ROP, the touchstone for common ground and 
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connectivity throughout the process. They were frequently referenced by participants 

of the ROP process in the midst of impassioned conversations and moments of 

intense disagreement. A question such as, “What was the original intention of the 

risk-informed principles related to this issue?” inevitably led to pause and reflection 

on the principles upon which everyone had initially agreed, giving a basis from which 

to pursue a point of disagreement. (A listing of the agreed-upon, risk-informed, 

performance-based principles for monitoring and regulating nuclear power plant 

safety performance appears in Appendix C.)

Once a collective understanding of and agreement upon a philosophy and principles 

were developed in the first Stakeholders’ Workshop, the hard work of creating the 

structure and detail of the ROP framework began. The informal regulatory/industry 

stakeholder working group that engaged in early conversations about direction and 

principles for a revised framework in late summer, 1998, continues to meet (albeit 

less frequently) today, as the ROP is being refined, following the first-year initial 

implementation. This group meets in a public forum; their meetings are announced on 

the NRC website; interested public stakeholders who choose to participate are 

welcome. This group, comprising industry and NRC representatives, has led the nuts-

and-bolts development of the ROP. Initially, they formed three groups tasked with 

developing specific elements of the new ROP: one group focused on the technical 

framework and the performance indicators (PIs); another on the inspection process; 

ci



and a third on the assessment process. Subsequent Stakeholders’ Workshops served as 

forums for the working group(s) to solicit input and reaction from a broader 

constituency of stakeholders throughout the initial co-construction phase of 

development in preparation for the pilot implementation and learning phase.

An initial transition plan developed and presented to the Commissioners for approval 

in first quarter 1999 (SECY-99-007, SECY-99-007A) included an aggressive 

implementation timeline based on best-guess requirements to co-create, pilot, refine, 

and implement a revised ROP. The plan called for activities to engage stakeholders in 

the process of co-constructing the ROP through a series of stakeholder workshops, 

conduct public information briefings to both inform and invite input and reaction 

from the public, develop procedural and program guidance documents, conduct 

internal NRC training among regional inspectors and others, initiate a six-month pilot 

implementation process, conduct post-pilot Lessons Learned stakeholders’ meetings, 

initiate full implementation in all nuclear plants, and, finally, conduct a post-

implementation self-assessment for ongoing refinement of the ROP.9 The collective 

act of co-constructing and co-refining the ROP framework was (and remains) an 

example of a complex, self-organizing process of human interaction with potential for 

the creative emergence of an unknown outcome. The ROP framework itself functions 

as a system tool for continued communication within a structured format designed for 
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a particular purpose. Systematic use of the ROP in the field will result in continuing 

learning and adjustment to the process as more performance data become available 

and particular implementation questions emerge. At some point in the unknowable 

future, perhaps when scientific knowledge has leaped to yet another dimension, or 

when the ROP no longer serves, yet another approach may emerge with a “radically” 

new structure for monitoring nuclear power plants.

The ROP as a System Tool
The jointly constructed ROP framework is a sophisticated system tool that enables 

continuing stakeholder interaction to co-construct meaning and action aimed toward 

the particular purpose of ensuring nuclear reactor safety. The framework is not an end 
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in itself; it is the human interaction that occurs within the context of the framework 

that matters. As one participant offered, “The ROP is a pathway, not a destination. 

This is what make the ROP different from the regulation practices in the past.”

In effect, this system tool has been designed to increase the quality of interaction 

between the regulator and the plant owner needed to fully understand the particular 

details surrounding performance questions according to objective-based, risk-

informed standards of safety that are critical for achieving the collective intention of 

optimally safe, efficient nuclear power generation. However, even in the highly 

technical, well-engineered, machine-driven reality of nuclear power plants, a fully 

“objective assessment of an external reality,” according to the ontological view 

introduced in this study, is not achievable. The human experience of technical 

phenomena, like any other, is understood in the context of individuals’ unique 

perspectives shaped by unique experiences and emerging ways of making sense of 

those experiences based on previous relational experiences. It is, therefore, in the 

current relational context where the real-time and highly relevant sense-making 

occurs, where substantive, detailed, and factual meaning is fully explored and 

understood relative to the particular circumstances required to make informed 

decisions that support uncompromised nuclear safety. The objective-based, risk-

informed parameters outlined within the ROP provide the context for meaningful 

conversations. 
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The framework is designed to target three strategic performance areas: reactor safety, 

radiation safety, and safeguards (security threats) that support the regulatory mission 

of overall public health and safety. Optimal performance in these three strategic 

performance areas develops from the seven cornerstones of the framework, which 

focuses on critical elements of reactor safety: (a) limiting the frequency of initiating 

events (events that could lead to a possible accident if plant safety systems do not 

intervene); (b) ensuring the availability, reliability, and capability of mitigating 

systems (redundant mechanical safety systems designed to prevent or reduce the 

consequences of a possible accident); (c) ensuring the barrier integrity of the fuel 

cladding, reactor coolant system, and containment boundaries (barriers between the 

highly radioactive materials within the reactor and the public and environment 

outside the plant); (d) ensuring the adequacy of the emergency preparedness functions 

(planned emergency action involving plant staff and local, state, and in some cases, 

federal agencies); (e) providing public radiation safety assurances (monitors of 

radioactive releases from a reactor during normal operations); (f) providing 

occupational radiation safety assurances; and (g) providing assurance that the 

physical protection system can protect against the design-basis threat of radiological 

sabotage (well-trained security personnel and protective systems). Acceptable plant-

owner performance within each of these cornerstones provides assurances that the 

overall objectives of public health and safety can be met. “Cross-cutting areas” are 
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those areas of power plant activity that will likely affect performance to varying 

degrees in one or more safety cornerstones. They include activity related to human 

performance, safety-conscious work environment, and programs related to problem 

identification and resolution. Figure 4 illustrates the relationship among the mission, 

strategic performance areas, cornerstones, and crosscutting areas of the regulatory 

framework for monitoring nuclear reactors. 

Figure 4. NRC Regulatory Framework: The Cornerstones of Safe Operations
(http://www.nrc.gov/NRR/OVERSIGHT/ROP/description.html)

Performance in each cornerstone area is assessed by a combination of (a) objective, 

risk-based PIs populated by performance data provided by the utilities at quarterly 
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intervals and (b) a risk-informed baseline inspection process conducted by NRC 

inspectors. Both activities are designed to identify the level of risk within a 

designated margin of safety for each cornerstone area. The level of performance 

declared for each performance cornerstone per nuclear plant is indicated by a color 

designation, ranging from green signifying expected performance levels in which any 

findings can be addressed within the utility’s normal management systems without 

requiring regulatory intervention, to red, indicating findings that represent a 

significant reduction in safety margins, thus requiring aggressive regulatory attention. 

White and yellow indicators reflect relative performance levels between the green and 

red extremes (theoretically), providing early warnings for degraded plant status. An 

action matrix is an ROP tool for determining the corresponding level of NRC 

attention or intervention required for each to achieve a level of safety-significant 

performance as indicated by PIs and inspection findings. A more rigorous 

supplemental inspection that focused on determining the significance of potential risk 

and appropriate action to be taken is an example of an increased regulatory response 

when reactor PIs decline. Additional intensified regulatory action ranges from 

regulatory information conferences with the utility management to public meetings 

with utility management, and in extreme situations, orders to shut down or revoke the 

license of a nuclear plant.
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In effect, the ROP systems tool is designed as a “placeholder” for performance 

information that enables (a) focused (more objective and risk-informed) 

communication interaction between the regulator and the plant owner, and (b) visual 

display in a public forum (on the NRC web site). Nuclear power plant owners 

voluntarily supply the ROP with current performance data at quarterly intervals, 

along with the NRC’s baseline inspection findings that, taken together, provide a real-

time performance profile for each plant, available to interested members of the public. 

Profiles that indicate degrading plant performance trigger the opportunity for in-depth 

interaction (including prescribed levels of NRC analyses and intervention as outlined 

in the action matrix) among nuclear stakeholders regarding particular safety 

performance issues at a particular plant. A more complete description of the ROP 

framework and process is provided in Appendix B. (To explore the ROP profiles for 

the 104 plants in the US, refer to the http://www.nrc.gov/NRR/OVERSIGHT/ROP 

website.) 

Paradox and Complexity
At the heart of this story for developing the sophisticated ROP system tool in the 

context of complex, self-organizing, interactive processes of change were the 

challenge and opportunity of paradox experienced by the ROP development 

participants at every level within every stakeholder constituency with whom I 

interacted in the context of this study. Learning to function in the interactive space of 

uncertainty, unpredictability, and emerging change in a nuclear power generation and 
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regulation environment that calls for, and takes pride in, its claims of certainty, 

predictability, and stability was an extraordinary and potentially unsettling experience 

for many.

Complex, self-organizing systems are inherently paradoxical, containing 

simultaneous elements of freedom and control, stability and instability, certainty and 

uncertainty, completion and cooperation, trust and distrust, and so on. The ROP story 

revealed such paradoxes and the creative tension they produce. As individuals 

struggled to make sense of the tension generated by contradictory points of view, the 

level of integrity in the process itself deepened. In the tension of disagreement, 

individual and collective identities and intentions emerged. Individuals learned to 

discover and honor simultaneously (a) their own emerging identities and intensions 

relative to their personal roles in the ROP interactive process, (b) the emerging 

identities and intentions among the various perspectives of the stakeholder 

constituencies they represented, and (c) the emerging identity and intentions shared 

by the collective of stakeholders constituencies who came together in search of 

meaning, purpose, and action that made sense in the context of co-constructing an 

ROP framework. 

Creative potential is born out of the tension that results from the interconnectivity 

among simultaneous and diverse identities and intentions among participants of 
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complex, self-organizing interaction. Figure 5 depicts the simultaneous tensions that 

existed in the complex, interactive process of emerging change in the context of the 

ROP story. The triangles symbolize identity and intentions—individually, as 

represented inside each of the three circles representing the stakeholder 

constituencies, and jointly as symbolized by the shaded triangle in the center of the 

model. The dotted lines connecting the grouping of individual triangles in each circle 

Figure 5. Context for Creative Emergence Created by the Tension of Paradox

represent the tension that existed as a result of the paradoxical truths held within each 

constituency point of view relative to one another and the collective point of view. 
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The arrows extending out from the shaded triangle in the center reflect the expanding 

potential of shared identity and intentions made possible through collaborative 

dialogue. Notice a closer alignment of triangles within the regulator and industry 

circles compared to the arrangement of triangles within the public circle. While there 

were clearly some varying points of view within each of the stakeholder 

constituencies, there was the greatest variation of identity and intention among the 

individual members of the public constituency. For example, some representatives of 

the public revealed anti-nuclear identities while others supported the nuclear power 

alternative and the intent of the ROP, but took issue with some of the performance 

threshold definitions. This model is a simplified representation of the individual, 

subgroup, and collective identities and intentions that existed simultaneously, thus 

generating a tension of paradox that contributed to the creative emergence.

According to Smith and Berg (1987), when the energy devoted to maintaining an 

either/or split in a paradoxical situation is freed up by a willingness to acknowledge 

simultaneous elements of contradictory truths—that is, co-existing individual and 

collective identities and intentions in a complex, self-organizing, interactive process 

of change—then, and only then, can creative possibilities begin to unfold. Holding 

the paradox creates conditions for shifting, thus creating potential for seeing anew the 

paradoxical elements of emerging change. Smith and Berg offer this (irresistible) 

analog:
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An analogy to nuclear fusion can be made. If enough energy can be 
marshaled to hold opposing forces together, in spite of the forces 
acting to drive them apart, the tremendous amount of energy can be 
released and a new “element” created.

A brief description of some of the paradoxes observed in the ROP development 

process serves to highlight the complex and contradictory elements of self-organizing 

change: control and freedom, stability and instability, certainty and uncertainty, 

completion and cooperation, trust and distrust, and public interest and disinterest.

Control and Freedom 
Control in a nuclear power plant environment is an unquestionable goal of plant 

operations. Regulatory laws and rules of compliance provide strict control 

requirements; it is uniformly understood that standards of safety in the nuclear arena 

cannot be compromised. Every participant involved in the ROP development process 

shared the assumption that the regulator owns the final word. Stakeholders agreed 

that tough, fair regulation is required in the nuclear industry. One industry manager 

asserted, “We need the regulator to help us sustain the level of public confidence that 

allows us to manage our operation safely and efficiently.” From the NRC’s point of 

view, “The only way we can ensure public safely is to exercise control over the 

licensee needed to make certain the rules are being followed.”

While control is an unquestioned element in effective regulation and management in 

the nuclear industry, this study revealed a spirit of freedom that offers a model for 
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holding the paradox of control and freedom for creative participation in the process of 

co-constructing change. Illustrations of emerging freedom are offered in this chapter.

Stability and Instability
Related to control is the question of stability. In traditional theories of change, the 

objective of a change initiative is stability and control following some variation of the 

process of unfreezing the status quo, introducing change, and then refreezing in a 

desired future state. Metaphors expressed in informal conversations in the ROP 

development context revealed a desire for a steady state of equilibrium. I heard 

participants not wanting to “stir the pot” or “rock the boat.” Another offered the 

suggestion to “let sleeping dogs lie,” used to reference the general public in relation 

to nuclear power plant involvement. In the context of this study, one individual was 

overheard to say, “Once this ROP is ‘finalized,’ we can hopefully get back to 

normal,” suggesting a desire to return to a more predictable way of working within 

the context of a regulated nuclear environment.

On the other hand, Stacey (1996, 2000) and others remind us that it is in far-from-

equilibrium conditions that potentially fruitful things begin to happen, that possibility 

begins to emerge. This perspective does not suggest that an appropriate regulatory or 

industry management strategy is to go out and create a burning platform or in some 

way artificially stir up anxiety and disruption. It does suggest, however, that the goal 
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of stability-seeking behaviors can be challenged if they lead to action that glosses 

over conflict and relational instabilities in the name of “harmony and balance.”

Certainty and Uncertainty
Because of the risk inherent in operating nuclear power plants, certainty and 

predictability are integral parts of the nuclear culture, related to, for example, the 

defense in depth protection designed into power plant equipment. The industry has 

developed its management philosophy based on principles of verbatim compliance of 

policies and procedures in an effort to standardize operational practices and ensure 

certainty and predictability of any activity directly related to plant safety. The 

dilemma with a zero deviation tolerance is that the boundaries for individual 

judgment, much less creative out-of-the-box thinking, are very narrowly defined. The 

ROP experience of complex, self-organizing change highlights the ways in which the 

paradox of certainty and uncertainty can be lived out in a way that provides potential 

for creative emergence.

In the context of the ROP development process, elements of certainty and 

predictability were apparent. Plans were constructed and approved, timetables were 

set, teams were chartered, assignments were made with targeted completion dates, 

and defining principles and program success indicators were identified. These 

parameters of certainty and predictability enabled people to move forward in a 

systematic and integrated way.
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On the other hand, things changed along the way as the process evolved. When 

emerging circumstances warranted, dates changed and priorities changed. There 

appeared to be non-negotiable target dates that would require approval of the 

Commission to change, and dates that could be adjusted in order to accommodate 

individual or informational needs. Although I did not find a published list of 

“agreements for interaction,” flexibility and conditionality were clearly acceptable in 

the context of the ROP development process. People were committed to announcing 

meetings, showing up as promised, doing what they had agreed to do, and so on. At 

the same time, people could accept with ease a change in the game plan as 

circumstances required. They could tolerate uncertainty and unpredictability that 

made sense in the context of this emerging work.

Competition and Cooperation
Competing points of view were a part of the self-organizing process of change. In 

fact, there was an expectation that people had an obligation to express a perspective 

that would serve to create deeper understanding and provide extended insights into 

the issue at hand. At the same time, fiercely competing ideas could be introduced, 

challenged, and explored in cooperative ways. For example, in the working group 

sessions of regulator and industry and in the evaluation panel sessions, the 

overarching principle of cooperation was demonstrated, concurrent with assertions of 

strongly held points of view, sometimes in direct opposition to others in the room. As 
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one participant would finally acknowledge to another after a heated debate on an 

issue, “We are in violent agreement!”

Trust and Distrust 
Participants of the ROP process reflected on their experiences of trust as a critical 

element of the self-organizing process of interaction. One NRC participant noted, 

“There had to be a high degree of trust among task force [regulatory/industry working 

group] members in order to stay committed to the process for the long haul.” A utility 

participant reflected on his experience in which a member of the NRC thought he had 

deliberately misrepresented an agreement that had been made at a previous ROP 

development meeting. He concluded, “Trust is one of those things you’ve got to show 

another you’re worthy of,” as he went on to describe the way in which he sought to 

correct that misconception and apologize for the misunderstanding in an effort to 

restore the level of trust needed to carry on. 

People often stated that trust was earned over time as people demonstrated the 

integrity of their actions that were aligned with their espoused views. Industry people 

saw that the NRC representatives were not “out to get them” but, in fact, were 

depending on their experience and expertise. Over time, as the NRC demonstrated its 

sincere intentions to engage the plant owners in genuine conversation, to really listen 

and seek to understand the industry point of view, participants began to believe that 

the regulator was committed to a different way of thinking about regulation. Public 
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trust was a continuing focus throughout the process. The NRC sought to make the 

process of co-creating the ROP and the framework itself fully transparent and 

scrutable for the purpose of educating the public and engendering their trust. In one 

participant’s view, “Full access to information keeps everyone honest . . . the revised 

ROP was designed with ongoing public accountability in mind.”

However, with the notion of trust come the elements of distrust inherent in complex, 

interactive processes representing diverse identities and intentions. For example, the 

relationship of trust between the regulator and the industry is influenced by the role of 

the regulator. Its reason for being is to maintain a watchful eye that “questions the 

presumption that everything is as it should be.” A conscientious NRC staffer pointed 

out the human tendency, in his view, to “follow the letter of the law—as we tend to do 

when we pay income taxes. We try to take advantage of every loophole that is 

‘legal.’” For him, there is an inherent distrust that the industry will, in every case, 

hold to the explicit intentions of the agreed-upon definition of the safety standards, 

given the complex variability of interpretation, driven by such factors as differences 

in plant designs or a focus on business-driven goals. Similarly, plant owners distrust 

the tendency for encroachment by the regulator into issues that are not directly related 

to safety while some members of the public tend to distrust any activities associated 

with the use of nuclear fission for industry profit. The paradox of trust is noted in the 
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section ahead that describes the relational sensibility of inclusion experienced in the 

context of the ROP.

The story of public participation in the ROP serves to highlight in detail one among 

many paradoxes inherent in this complex, self-organizing process of change. This 

illustration explores the paradox of including a nebulous public in the process of 

complex change.

The Paradox of Public Involvement
Based on observations, inquiries, and conversations with the participants of the ROP 

development process, including members of the public, the public represents a 

nebulous collection of voices, perspectives, and actions—the majority of which were 

not actively involved in the face-to-face interactions that occurred in the ROP 

development process. Nonetheless, this collection, this public, was represented in the 

relational space of the self-organizing dynamic of change.

A simple characterization of the public considered within the context of the nuclear 

environment ranges from public activists, some openly espousing anti-nuclear points 

of view, to interested members of the public who are minimally informed about 

nuclear-power-related issues, and disinterested-until-impacted (by a nuclear power 

plant event) members of the public. The public activists are, for the most part, paid 

professionals representing special interest groups and state government bodies; they 
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act as watchdogs over the nuclear industry on behalf of the publics they serve. They 

make it their business to stay informed on industry trends and the risks and to 

publicly voice any concerns they discover. Among the group of public activists are 

well-trained engineers who understand the complex technical issues of running a 

nuclear power plant, legal professionals with backgrounds in issues of public rights, 

public service professionals, scientists, and so on. Professional public activists 

representing a variety of interests and perspectives were the primary public 

participants in the ROP interaction processes.

The interested public included those who may have attended the kinds of public 

briefings I experienced in the context of this research. They can be described as 

having some awareness of nuclear plants in their geographic regions, some sensitivity 

to the potential dangers of nuclear reactors and radioactive release, and reasonable 

confidence that the standards in the US sufficiently minimize the risk associated with 

operating nuclear plants. In spite of an intensive effort by the NRC to educate and 

engage the interested public in the ROP process, the overall number of people that 

attended public meetings was woefully small. I considered myself to be an interested 

member of the public who, as a participant-inquirer, was engaged in the interactive 

processes of listening and learning about the ROP development experience while 

formulating this research narrative. 
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The disinterested-until-impacted members of the public were more unpredictable and 

potentially more volatile than other groups. They might be uninformed and, as a 

result, fearful of the risks associated with nuclear power plants. They might distrust 

the capability of nuclear technicians or the motives of the industry or the regulators. 

These members of the public tended to join with those who voiced loud opposition to 

nuclear power generation whenever there were widely publicized, sometimes 

exaggerated, issues of potential safety threats, particularly in nearby areas. 

The ubiquitous public described in the context of this study was paradoxically 

dependent on, and ambivalent about, nuclear technology as a source of energy in the 

US. While the public relies on electricity for its economic, social, and cultural well-

being and is served in that capacity by the nuclear power plants (approximately 20% 

of the power in the US is supplied by the nuclear industry) nuclear incidents such as 

Three Mile Island and Chernobyl are strong reminders of the potential danger that 

exists. Assurances against a nuclear accident or a potentially harmful release of 

radiation call for careful attention to safe operations by the industry, to be reinforced 

through government regulation and monitoring provided by the Nuclear Regulatory 

Agency.

Although the direct participation of the public in the ROP development process 

tended to be limited to activists, I felt the presence of the larger public throughout the 
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research experience. An ongoing interactive relationship among the public, the 

industry, and the regulator can be characterized in a number of ways. For example, 

relational interaction occurs in the form of the public’s day-to-day purchase and 

consumption of electricity produced by the nuclear power industry, which is assumed 

to be regulated for public safety by the NRC. Interaction also occurs within the 

political process when voters select representatives who enact industry regulations 

and regulatory appropriation decisions on behalf of the nuclear regulatory/industry 

environment. Interaction occurs in the context of published (including websites) 

articles, letters, and news stories about industry trends, safety analyses, and particular 

issues of safety or regulatory concern that may have required increased regulatory 

attention. The more significant the safety concerns are, the greater the likelihood of 

increased interaction among the industry, the regulator, and the public in a variety of 

public information exchange forums, including NRC-sponsored meetings. Public 

activists typically use public information communication avenues to post or publish 

letters that serve to document their concerns about safety-related issues. There is an 

inherent risk in accurate and complete interpretation of technical issues related to 

nuclear power plant safety as understood and reported by activists, or more likely, 

news reporters who are less well informed technically and who may be looking for a 

“good story” to print in the more generally circulated publications such as local 

newspapers near an impacted power plant, or (as in the Millstone case, 1996) a 

national news magazine.
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One member of the ROP development process summarized the enigma: “The public 

is a wild card.” While public participation was a critical component of the ROP 

process, it was difficult to find representative and informed voices of the full body of 

public who were willing—or able—to participate in the conversations for co-creating 

a framework for change. However, the unique and sometimes contrary points of view 

offered by the public activists who were invited, or chose to participate, in the ROP 

development process contributed significantly to the creative tension of discovery and 

innovation generated on behalf of the collective good.

Descriptions of experiences offered by public participants of the ROP process, by the 

perspectives offered by industry and regulatory participants, and by my own 

observations and experiences of this process, reflect the paradoxical experience of 

emerging power relations in the context of the broad forms of “interaction” that 

occurred (and continue to occur) among these three constituencies as they 

experienced the role of the public in the context of the complex, self-organizing ROP 

process of emerging change. Some participants from the industry characterized the 

public as an unpredictable force and, therefore, subscribed to the philosophy of 

“leaving well enough alone.” This view was no doubt born out of previous interactive 

experiences in which members of the public acted on fear and distrust in the form of 

hostile and open opposition toward people associated with nuclear power plants. 
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Others understood the value of “keeping the public informed about what is going on 

in the industry” as a strategy to avoid unwanted controversy, although there seemed to 

be an underlying assumption that the business of “generating nuclear power is more 

complicated than the average person wants know about; most people don’t care as 

long as they believe it’s [nuclear power] safe and they have electricity when they turn 

on the light switch.”

Participants from the regulatory agency saw the public as their reason for being. They  

were intent on keeping the public informed and sought to include them in the 

interactive conversations needed to develop and sustain public confidence in the 

NRC’s capability and intentions for carrying out its mission—to ensure public health 

and safety. While the NRC was clear about its role and its responsibility to the public 

and the industry in the context of the collaborative ROP development process, they 

experienced the dilemma of criticism from public activists who seemed to prefer the 

traditional adversarial relationship between the regulator and the industry, voicing 

significant distrust of the interaction between the regulator and the plant owner. The 

NRC was criticized for not making enough information available; the assumption by 

some is that any information that is not available may contain evidence of 

“negotiations “ between the regulator and power plant owners, implying back door 

compromises.
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One activist’s perspective became clear at the March 2000 Regulatory Information 

Conference when he publicly suggested that “the NRC had become a wholly owned 

subsidiary of the NEI” (industry research and advocacy organization), implying that 

the industry had taken control over the regulator. This assertion prompted a 

Commissioner to put away the notes for his planned speech to instead openly discuss 

the rationale for the collaborative interaction that had occurred in the development of 

“a more objective, performance-based, risk-informed regulatory framework that 

significantly enhanced the NRC’s ability to meet its clear and uncompromising goal 

of public safety.” 

Public activists’ stories of their experiences of the process were varied. Most were 

aligned with the value and intent of the ROP; they tended to support in principle a 

method of regulation that was more objective, risk informed, and performance based. 

Their voices, however, often brought criticism based on both philosophical and 

pragmatic concerns related to the ROP. Issues ranged from the limitation implied by 

the NRC objective to “maintain” safety (“Why not seek to increase safety 

performance?”), to concerns about “indicators that reflected past performance but 

were not predictive in nature,” or concerns about “performance thresholds [set to 

enable licensee discretion above a minimum level of performance] that invite 

potential for mediocrity.” These were only a few among a long list of well-researched 
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concerns offered by trained activists who engaged in the process of scrutinizing the 

ROP framework on the public’s behalf.

In spite of heroic and genuine efforts of the NRC to include the public stakeholder in 

the ROP development process, at the same time a curious and subtle form of 

exclusion emerged in the complex, self-organizing processes of interaction. 

Responses to public input were always acknowledged with respectful appreciation, 

yet were at times felt by members of the public to be patronizing. Ideas were heard 

and recorded; responses were offered in the context of interactive dialogue sometimes 

in the form of clarification questions, other times as a contextual explanation for why 

decisions or actions, challenged by the activist, had been made. However, 

observations revealed a certain detachment from, and reserved responses to, ideas 

brought to the table by the public activist presenters. Some public participants 

reported an experience of feeling ignored, even though in a few cases, there were 

examples of ideas that had been offered by activists that appeared to have influenced 

later decisions (performance data reporting time requirement, Lessons Learned 

meeting 1/99). At the same time, there were examples of times when activists 

declined invitations to participate, perhaps avoiding a potential dilemma they may 

have experienced by choosing to engage in a process that, in effect, co-opted their 

role as watchdogs and critics on behalf of the public. 
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An analysis of the reasons for this relational paradox is outside of the scope of this 

study; however, initial observations and experiences in the context of this study 

suggest the following factors that invite future research: (a) the habit of unenthusiastic 

responses to public input, developed from low expectations of useful input, based on 

previous experiences in which public commentary has had little pragmatic value and 

has been more of a nuisance factor; (b) assumptions that what is offered by those 

outside the industry/regulatory environment is bound to be less technically competent 

regarding nuclear reactors, and therefore less relevant; (c) a natural resistance to 

opposition, reinforced by activist input that, as observed in this study, tended to be 

critical and rarely included suggested solutions; (d) fear of cooperating with the 

public too much, thus creating the potential for an unmanageable momentum of 

public opposition; (e) less opportunity to develop relational connections, trust, and 

knowledge of capabilities as a result of infrequent interaction; (f) like-mindedness 

among the “in group” of nuclear experts experienced through common language and 

thinking processes, which may unconsciously communicate an unintended elitism and 

exclusivity as experienced by the “out group.” Likewise, there may be an “in group” 

of nuclear opponents (i.e., environmentalists) who consciously or unconsciously 

exclude nuclear engineers or “the guys in suits.”10 
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This phenomenon of public involvement in the ROP process, and the wider nuclear 

industry/regulatory community is an example of what Elias (1989) referred to as 

emerging power relations that create enabling constraints in the form of “control 

parameters.” From his point of view, power is located in the dynamic relationship of 
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interaction rather than in the individual imposing his or her will on another. Particular 

ways of talking are used to signal and enhance power, binding people together 

through the medium of language and interaction, revealing the paradoxical and self-

referential ways in which meaning and action emerge.

The underlying fear of the unpredictable reaction of the public tended to produce 

emerging relational patterns of behavior that reflected the paradoxical elements of 

both inclusion and exclusion. Such paradoxical patterns are inherent in the human 

experience of being in complex, self-organizing processes of change even though the 

intention for inclusion in the process of developing the ROP emerged as a primary 

theme for expanding relational connectivity among stakeholders.

Many such paradoxes surfaced in this ROP experience and included, for example, the 

tensions that existed within the NRC initially reflecting the point(s) of view among 

those in the Program Office contrasted with the point(s) of view among regional 

inspectors, or the paradoxical perspectives that existed among industry players. The 

narrative illustration of the public paradox is only one among many examples of the 

inevitably contradictory elements of a complex reality and the ways in which 

participants learned how to hold the tension of the paradox, thus enabling deeper 

discovery and potential for creative emergence. 
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Dialogue Interaction
There were numerous opportunities to observe, experience, and analyze the complex 

and dynamic communication interaction that occurred in the context of the emerging 

ROP. Verbatim transcripts of meetings (many of which I did not attend) provided a 

concrete record of the gestures and responses in dialogue—in the form of spoken 

language—from which to notice emerging patterns of relational behaviors in the 

process of co-creating meaning and action. However, the richer source for 

experiencing and understanding the spirit of the complex interaction occurred in the 

context of the many and varied meetings I experienced as a participant-inquirer. 

While there were often no verbatim transcripts of these complex and technically 

detailed conversations, the information available to me as a researcher was plentiful. 

This passage is taken from one of the many pages of field notes:

At one point I was taking notes during a “very loud” silent moment, 
noting particular nonverbal information that was becoming apparent to 
me. The person next to me turned and gestured a message with his 
eyes something like, “How can you be taking notes? No one is saying 
anything.” Then, he took another look and nodded; he seemed to 
become more aware of the information sitting in the room.

As noted in Chapter 3, conversations occurred in the process of developing, 

implementing and refining the ROP within a wide array of contexts. Some were 

formal presentations at large and well-orchestrated meetings; others were informal 

conversations, perhaps in the coffee room or over lunch. Among the most interactive 

meetings I attended were the several regulatory/industry working group sessions. 
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There were no transcripts of these meetings, but they were open to the public; post-

meeting reports were published on the website. These meetings were the working 

meetings. This is where the nuts and bolts, push and pull, passion and energy, tedium 

and fatigue, tension and conflict, laughter and relief, and plain hard work of co-

creating meaning and action occurred in the context of complex, self-organizing 

human interaction.

Below is one small and relatively insignificant segment of an ordinary conversation 

that occurred in the context of one of those meetings. It serves to illustrate the process 

of emergence experienced in the interactive process dialogue: gestures called forth 

responses, which organized and were organized by emerging meaning and action. 

Power relations emerged and shifted in a dynamic process of interaction, which 

reflected conflicting points of view. This particular interchange was a microcosm of a 

long and intensive conversation about a particular ROP cornerstone and related PIs 

that revealed the ways in which participants learned as a matter of course to hold the 

anxiety of disagreement within the relational context of inclusion.

The conversation was about a proposal made by the NRC to add new language to the 

ROP Regulatory Performance Indicator Guideline manual that, in effect, changed 

what was to be measured within a particular performance indicator (Safety Systems 

Functional Failures PI for the Mitigating Systems cornerstone). The technical 
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specifications for a number of power plants with a particular design did not include 

the Reactor Core Isolation Cooling (RCIC) system among the required safety 

systems. Therefore, based on previous understanding between NRC and these utilities 

in the early stages of the ROP implementation, the RCIC systems were not counted 

by those particular plants as part of the PI. In the context of this conversation, the 

NRC made the decision that the RCIC system was risk-significant whether it was 

required by licensee technical specifications11 or not and therefore must be included 

in the PI. The industry, which comprises the utility industry representatives (UIR) and 

NEI, opposed this view because it would potentially result in a decreased 

performance rating (i.e., from green to white) for impacted power plants, which could 

significantly misrepresent the level of safety performance demonstrated by that plant.

The illustrative dialogue appears in the left column and the interpretive narrative, to 

which brackets point, appears on the right in italics. The commentary can be 

attributed to any one of several individuals within the three following groups: NRC; 

NEI, which is the industry-sponsored organization that has coordinated the industry 

voice throughout the ROP development process; and UIR, an abbreviation for utility 

industry representatives that are members of the working group.

cxxxi

11 A set of safety-related requirements, including limits on process variables, control system settings, 
safety system settings, and the performance levels of equipments that are stipulated as conditions of an 
operating license (see 10 CFR § 50.36)
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[The NRC facilitator has just focused 
attention on the morning’s handout, 
which contains the proposed RCIC 
reporting information.]

NRC: We believe RCIC is a risk-
significant item. That’s the message we 
want to communicate by proposing that it  
be a part of the ROP… And we have 
suggested this text be added to the NEI 
99-02 [Regulatory Assessment 
Performance Indicatory Guideline 
manual].... 

…We want you to understand the 
reasoning…but if we can’t get your 
support voluntarily, we’ll have to make it 
a rule [as a part of the formal Code of 
Federal Regulation] 

[There is a discrete exchange of eye 
contact among UIR/NEI participants; a 
subtle slump of the shoulders and posture 
among some reveal a message of 
discouragement.]

UIR: How will we go about collecting 
the data? 

NRC: It would be on a going-forward 
basis.

UIR: We would not include historical 
data then? 

NRC: That’s right—it’ll be new data 
going forward starting in October.

NEI: You’re looking to implement this as 
soon as this FAQ response is issued? 

NRC: Yes. 

UIR: So this means advancing the RCIC 
reporting requirement before 1022 is 
implemented?

NRC: We see 1022 as a separate issue. 
It’s not a rule. And we don’t think it 
covers the reporting requirements 
adequately . . . . 

The oversight process requires this 
information, so we want to begin the 
reporting process as soon as we can get it 
started.

NEI: This is a dramatic change from 
what we thought we understood in 
previous discussions.

[NEXT MORNING: Beginning dialogue 
with the full working group.]

Thud. It was obvious that this 
statement was a surprise to the 
NEI/UIR members of this work 
group. The NRC facilitator spoke 
the words quietly and firmly. This 
was a regulator. However, his 
manner reflected both resolve and 
reluctance, suggesting an 
awareness of the deeper 
implications of this information as 
perceived by the others. 

Nonverbal reactions among UIR/
NEI participants suggested that a 
previous understanding about this 
issue had just been breached.

UIR/NEI responses were slow and 
thoughtful as they explored the 
implications of what had just been 
said. Their questions were 
respectful but assertive, 
communicating their 
disappointment, perhaps disbelief 
that this decision had been made. 

While the ROP environment 
allowed for open pushback and 
direct and probing questions, there 
was a measure of discretion being 
exercised on the part of the UIR/
NEI participants, perhaps because 
this was an important issue and 
they wanted to keep the 
conversation open.

The fact that the NRC had not 
offered contextual reasons for the 
change suggested that power 
relations outside of the group 
might be influencing the apparent 
shift in direction.

This strong statement seemed to 
express the experience of the UIR/
NEI members in this moment; they 
were taking a stand that felt 
justified, given the quality of their 
working relationship, without 
pushing too hard and risking the 
potential for a counterproductive 
shift in relations. 

The opening comment suggested 
some overnight thinking had 
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This conversation illustrated the shifting tension generated from very diverse 

perspectives among people with individual identities and intentions who, at the same 

time, shared an identity as a working group with intentions to define risk-based 

parameters of performance that reflected uncompromising standards of safety. The 

relational sensibilities that emerged in the context of this and numerous other 

interactive experiences in the context of co-creating action and meaning in the 

relational space between participants of change became the primary findings in this 

study.

These relational sensibilities served to open up and enhance the quality of 

transformative dialogue that created potential for creative change. A close exploration 

of the complex, self-organizing processes that characterized the ROP development 

experience suggested that sensibilities influenced and were influenced by the choices 

people made about what to pay attention to, how to interpret what was going on 

around them, and how to interact with others in the context of co-creating an 

emerging ROP framework.

Relational Sensibilities for Complex, Self-organizing Change: 
Illustrative Examples 
Stakeholders’ stories, observed dialogue interaction, and written documents provided 

rich detail from which to develop a narrative description and identify relational 

patterns of complex human interaction that contributed to the process of self-
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organization aimed toward the joint construction of the ROP framework. These 

patterns, generated by the participating stakeholders, can best be characterized as 

relational sensibilities representing the collective spirits of (a) freedom, (b) inclusion, 

(c) inquiry, (d) spontaneity, and (e) possibility. Each of these five relational 

sensibilities is illustrated below in the context of narrative excerpts from the ROP 

story. These sensibilities form the basis of an emerging theory of the social 

construction of change as a complex process of human interaction.

Spirit of Freedom
The spirit of freedom at both individual and collective levels to choose whether or not 

and how to participate in the complex, self-organizing process of change was an 

observable relational sensibility that emerged in the ROP development process. It was 

the freedom to “say what you think” lived out among participants that gave the 

unfolding ROP story depth and meaning. Fully engaged participation required 

reflection and courage; individuals were challenged to dig into their own sense of 

integrity—to ask who they were, what they stood for, and what their intentions were

—and bring those parts of themselves into the “relational space” between participants 

of change in the context of their interactions with others. Doing so in an authentic 

way contributed to the quality and meaning of individual and collective identities and 

intentions that were continually re-created in the context of their interactive 

experiences. 
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The integrity of the ROP process emerged in the relational interaction among 

participants who cared deeply about what they were creating together. The 

unmistakable passion, energy, and commitment observed and experienced in the 

unfolding ROP story emerged from within the self-organizing experience of 

communication created by the tension between individual and collective beliefs that 

simultaneously influenced and were influenced by one another. It was the freedom to 

participate in this struggle that created the far-from-equilibrium conditions at the edge 

of chaos in which the potential for creative emergence existed in the process of 

developing the ROP.

With the freedom to participate in this highly energetic, sometimes tense, messy, 

ambiguous, and uncomfortable interactive context came the experience of risk, fear of 

the unknown, and an inability to control the outcome. The experience in the phase 

transition far from equilibrium was both exhilarating and “frightening as hell” as 

people “put themselves on the line” and drew from the core of who they were, to 

contribute to an emerging outcome.

The fear was well founded, for the paradox of creation includes destruction. When the 

new emerges in the complex, self-organizing process of change, the more comfortable 

status quo is forever lost, shifted, or reframed in a new context. Values, beliefs, and a 

core sense of self are challenged. It was the freedom to act on the experience of 
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internal dissonance in an honest and courageous way, in dialogue with others, which 

created the integrity of the ROP process. People struggled with shifting roles and 

identities in the context of this emerging change. Members of utilities experienced a 

shift from a position of “compliance with regulations” to a position of “responsible 

and proactive participation in the business of documenting plant safety performance 

within the ROP framework.” The shift required a fundamentally different philosophy 

and way of interacting internally, and with the regulator. 

Other examples that reflected the creative anxiety that came with inevitable loss in 

the context of emerging new thinking included the experience of the regional NRC 

inspectors whose very identities and ways of accomplishing the business of regulating 

were radically affected by the more objective, risk-informed framework within which 

they were required to focus their attention and energy. They experienced a frustrating 

loss of autonomy and personal discretion. According to one long-time veteran and 

highly committed professional, “It’s as if everything we stood for was being 

challenged . . . we were essentially being told that we had to do our jobs with our 

hands tied behind our backs . . . But in the end, it’s been the right thing to do. 

Experience is showing that this new framework can work, but you’ve gotta give it a 

chance. Getting everybody on board has been tough.” 
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The freedom for an individual to make choices about how to focus attention, interpret 

what is happening, and then act from the center of personal and collective integrity 

produced patterns of behavior that are noted in the rhetorical communication 

literature as elements of credibility in the form of trustworthiness, competence and 

goodwill (Campbell, 1982). People were aware that the effectiveness of the 

interactive experience was dependent, in part, on the believability of their 

contributions. Trustworthiness, for example, was a valued relational behavior. People 

demonstrated a willingness to speak their truths based on personal experience and 

well-substantiated examples; NRC representatives made concerted efforts to 

demonstrate the principles of fair play, seeking to hold to agreements that had been 

made—or at least implied—in previous interactions with stakeholders even though 

they may, at times, have been challenged to “pull rank” as a result of shifting power 

relations within their own constituencies.

Competence—an ability to demonstrate capability and rely on the technical capability 

of others—was also a dominant pattern of interaction and a critical element of process 

integrity. Consistent patterns of credibility-building that contributed to the core 

integrity of the ROP process, included preparing well for meetings in order to not 

waste others’ time; articulating a position in language that could be understood by 

others; and “bringing in the experts” or those “closest to the problem.” 
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Emerging patterns of goodwill included demonstrating genuine respect for others and 

a concern for the collective good in the context of hard fought battles representing 

strongly held points of view. In the end, even in the midst of testimony presented by 

public activists who opposed fundamental elements of the ROP, whose ideas were 

quietly resisted by various industry and regulatory participants, I sensed a shared 

commitment to a common good that superseded self-serving viewpoints and action. 

These kinds of interactions, particularly when they reflected well-researched points of 

view that were expressed in a way that left no question about the integrity of the 

speaker, created individual and collective experiences of pause and reflection. 

Additional behaviors that revealed a pattern of emerging integrity generated in the 

relational space of interaction included the vulnerability of admitting mistakes and 

figuring out with others a different approach, offering genuine apologies, acting from 

a inner place of humility, and generating the courage to speak out what one believed.

While the freedom to explore and act from a place of both individual and collective 

integrity in the process of co-constructing the ROP was a dominant relational 

sensibility that emerged in the context of this study, the paradoxical experience of a 

lack of freedom was also a characteristic of the interactive experience in this 

unfolding story. The power relations that emerged throughout the process impacted 

the choices people made within the context of their freedom to choose. For example, 

providing accurate and timely performance data within the context of the ROP was 
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slated from the beginning as a voluntary process, yet the existing power relations 

among the stakeholders suggested to many that utilities had no choice but to 

participant in this process. When asked, an individual from a nuclear plant that 

participated in the pilot implementation smiled mischievously as he reported that their 

plant had volunteered to participate in the pilot program, implying that they had been 

asked to do so by those to whom they dare not say no. The comment was quickly 

followed by another: “We probably would have opted to participate anyway because 

it was a good chance to get a leg up on understanding this program. . . . ” The shifting 

power relations that emerged in the dynamic interactions throughout the process 

inevitability acted as limits to freedom of choice and expression, thus creating the 

potential for subtle and not-so-subtle political risk and potential vulnerability.

Public activists who were invited to express their perspectives in some cases, and in 

other cases initiated their own “invitations to speak,” experienced limits to the spirit 

of freedom when their points of view were politely patronized or blatantly ignored in 

the context of the self-organizing, interactive ROP development process. But their 

voices were heard, their influence was part of the interactive exchange that 

contributed to the emerging, yet unpredictable, outcomes.
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The SCRAM 12 story provides one illustration of the paradoxical spirit of freedom, 

among an embarrassment of rich stories and experiences from which to choose in this 

ROP development process. This story highlights the ways in which individuals made 

choices about how to participate in a complex, self-organizing process of co-creating 

an emerging outcome. From the beginning, it was understood that among the seven 

nuclear reactor performance cornerstones one focused on “initiating events” that 

could lead to a possible accident if redundant plant safety systems did not function 

properly. Among the PIs being considered for this cornerstone were two that 

measured unplanned reactor shutdowns (often referred to as SCRAMs). During the 

weeks and months of ROP development deliberations—which included continuing 

interim conversations with industry and regulatory leaders—the regulatory/industry 

working group determined that the unplanned reactor shutdown PIs would include not 

only automatic SCRAMs triggered by way of one or more redundant mechanical 

safety systems incorporated into reactor designs for in defense in depth. They decided 

that the count should also include manual SCRAMs—those that occur as a result of 
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an operator’s conscious decision to manually shut down a reactor for any reason. 

The decision was based on an assumption that any time a reactor is shut down, there 

is an indication of potential risk to safety. These decisions were generally agreed upon 

by the regulator and industry, adopted by the NRC, and carried forward into the pilot 

implementation phase of the ROP. Upon completion of the pilot implementation 

process resulting in subsequent adjustments to what was learned within the ROP 

framework in the pilot phase, an influential group of industry opinion-leaders issued a 

loud and forceful challenge to the NRC regarding the decision to include manual 

SCRAMs in the PI count.

There had been a long-held belief in the industry, initiated by its own internal 

watchdog organization, the Institute of Nuclear Power Operations (INPO), that 

manual SCRAMs should not be counted among the unplanned reactor shutdown 

measures of problematic plant performance. That belief was born out of a concern 

that, consciously or unconsciously, a reactor operator might momentarily hesitate to 

“scram” a reactor if he or she thought it might reflect negatively on perceived plant 

performance. The dramatic statement of intervention challenging the ROP 

performance indicator that counted manual SCRAMs occurred in the form of a posted 

letter to the NRC issued by NEI on behalf of a small but powerful faction within the 
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industry. This scenario presented new opportunities for representatives of stakeholder 

groups to engage in creative collaboration.

One utility member of the regulatory/industry working group tells the story:

I think we did a fairly good job of reaching consensus and didn’t have 
anything that was totally left field or unacceptable until we got to this 
initiating auto or manual SCRAM thing. That was an interesting one. 
We brought up the potential for controversy a couple times even at the 
beginning. I remember saying, “I don’t know . . . This has always been 
a sacred cow at INPO. We’re going to start treading on established 
practices here. We need to make darn sure we understand why we want 
to do this—and are prepared to have a good answer when we’re 
asked.”

And so we proceeded. We thought all problems had been voiced 
early . . . including getting input from industry executives as well as 
people at NRC. In the end, I think we all underestimated the level of 
passion some people felt about the issue of counting manual SCRAMs.

INPO had made it one of their principles a long time ago never to 
penalize any kind of operator decision to manually scram a reactor. 
The industry wanted to reinforce conservative decision-making—to 
formally state that a manual SCRAM was considered to be the safe 
and prudent thing to do if something—anything—caused a question in 
an operator’s mind. Under the leadership of [name (now retired)], 
INPO challenged the industry to higher standards and as a result made 
a lot of improvements, which included this basic principle about 
manual shutdowns.

 . . . When the first draft proposals of the ROP came out, there were 
some who voiced concerns about counting manual SCRAMs, and 
those concerns came up again a couple of times more during the 
process, but we continued to justify our decision from a risk point of 
view and the concerns—we thought—went away.

I mean, when you look at it from a risk point of view—and what it was 
we were trying to accomplish with the ROP—any equipment or human 
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performance failure could be an indication of a problem. Every time 
you scram a reactor, something’s not working right. So we said, “If 
we’re going to go to a risk-based system—we can’t justify excluding 
manual SCRAMs.” As a task force, we looked at every angle of the 
thing and we talked and talked and finally said to ourselves, “This is 
the way we are going to go, because this is what we believe.” And then 
we went through with a recommendation for manual and automatic 
SCRAMs.

We got all the way to the eleventh hour and all of a sudden a small 
group of industry executives led by [name] said, “No, we’re not going 
to do this.” The ultimate threat, I suppose, was that they could have 
taken their concern to Congress as an issue of public safety, and blow 
the whole thing. And we [regulatory/industry working group] said, 
“What do you mean we’re not going to do this? We’ve been headed 
this direction all along with a common understanding in the industry of 
the implications of reactor shut down risk . . . ”

The whole think got pretty intense; there was plenty of internal 
lobbying to try to turn some executives around. A few CEOs were on 
the line, having put their names on the document that went to the 
NRC, and I think in hindsight some probably regretted that they had 
lined up on that side of the fence…but there they were. Some tried to 
bow out of this thing as gracefully as possible and say, in effect, 
“Maybe part of the problem has to do with our egos here.”

 . . . I think the whole action did not please the NRC at all—and I don’t 
blame them. They had invited all kinds of opportunities for these 
issues to get discussed at length early in the process.

A separate task group was formed—I participated on it—and we 
worked hard until we finally came to a resolution to present to the 
board. It’s really just calling a duck a bird with a yellow bill that 
quacks. It’s essentially going to end up being the same thing, but we’re 
not going to call it a SCRAM. We’re going to call it, “any conditions 
that results in a plant going from critical to non-critical in less than 15 
minutes,” or something to that effect. It will focus more on the 
condition that requires a SCRAM rather than the action of the 
operator. It makes good sense. In the end, it’s a better way of saying it 
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and others will agree. We knew all along we were talking about the 
conditions and that we weren’t really focusing on operator action. It 
just didn’t say that clearly enough, and therefore it didn’t sit right with 
some people. I have to say, I was pretty impressed to watch the impact 
of that small group of people. After all that time, for [name] to be able 
to play that trump card and shake the whole house of cards.

I felt good about the way it turned out. Those guys were dead wrong. 
The industry has outlived the need to protect manual SCRAMs. As a 
mature industry, the standards are clearly understood; reactor operators 
are professionals that would make the conservative decisions 
whenever safety is in question. 

The SCRAM illustrated the spirit of freedom in which individuals made tough 

choices that both reflected and influenced the individual and collective integrity of the 

complex, self-organizing ROP development process. Gestures called forth responses 

in the context of interactive processes between representatives of industry (including 

INPO) and regulatory participants (all the while, closely watched by activist members 

of the public), which both organized, and were organized by, the emerging themes 

representing competing points of view. Did counting unplanned shutdowns as an 

indicator of nuclear risk somehow inhibit reactor operators from shutting down a 

plant if a questionable situation emerged? Or, are professional reactor operators going 

to shut down a plant in questionable circumstances regardless of whether doing so 

results in a negative performance indicator, and that, in fact, any situation that would 

lead to an unplanned shutdown suggests a potential risk that should indeed be counted 

as a negative indicator? The dynamic power relations that emerged in the context of 

the interactions among regulatory and industry constituencies reflected the tension 
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between these two perspectives (and related variations) over an extended period of 

time from late 1998 to the time this story culminated in Spring 2000.

This participant’s account of this story suggests that members of the regulatory/

industry working group were aware of the enabling and constraining power relations 

that emerged in the interactive dynamics simmering along during the ROP 

development process as suggested in the expressed observation, “Concerns came 

up . . . a couple of times . . . but we justified our decisions . . . and the concerns—we 

thought—went away.” Members of the working group were recreating the courage 

and integrity of their individual and collective points of view in these interactive 

moments. This process continued and expanded to include more voices over time. My 

own conversations with the influential leader whose questions initiated the late-

breaking challenge to the final SCRAM decision and with the NRC official who 

called the public meeting in response to the challenge, and the perspectives 

(ascertained through meeting documents) of the reactor operators who attended the 

meeting of stakeholders brought together to figure out a solution, revealed that each 

individual held a personal belief about the best course of action. In addition, each 

individual was committed to searching for an agreement that made sense to the 

constituencies they represented and to the collective of ROP stakeholders. Their 

stories, supplemented with related correspondence and meeting documentation, 

further suggested that it was in the tension of disagreement within the context of the 
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complex interactive process in which people were free to express their passionately 

held views in the relational space with others, that a deeper understanding and 

commitment to the intent of the performance-indicator decision emerged.

The spirit of freedom, coupled with the courage to communicate with others in a 

context where the outcomes were unknown, reflects the self-organizing experience of 

interaction during the ROP development process. Individual and collective minds 

emerged simultaneously at the edge of chaos that was brought about as a result of the 

tension created by conflicting perspectives.

Spirit of Inclusion
The spirit of inclusion—or interconnectivity of multiple and diverse voices—was at 

the heart of the ROP development process. The decision to initiate a “radical” process 

for jointly developing a revised regulatory framework can be characterized as a 

transformational shift in perspective that occurred as a result of increased 

connectivity in a far-from-equilibrium dynamic produced by diverse points of view. 

An NRC staff participant described the initial regulatory agency reaction to an 

industry proposal for a change in regulatory oversight in mid-1998: 

The industry proposal [for improved regulatory oversight] relied on 
the idea that if plants didn’t have safety performance problems, they 
could be allowed to manage themselves . . . requiring minimal NRC 
oversight. As minimum-level performance thresholds were breached, 
the NRC would conduct an inspection and provide increasing levels of 
oversight. The proposal was pretty innovative. Basically, it relied 
almost exclusively on performance indicators with no inspection. I can 
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remember thinking, before the proposed budget cuts [by the US 
Congress], “These guys are lunatics. How can they conceive of 
allowing these plants to run without inspection and just rely on these 
high-level performance indicators?” This point of view countered 
everything we thought we knew about providing effective regulatory 
oversight for reactor plants. We gave them prompt feedback as to why 
we thought their proposal was “out to lunch” and what it was we liked 
so much more about our own proposal for regulatory change.

At this preliminary stage of ROP development during the mid-1998 time period, 

numerous stakeholders contributed to the complex interaction dynamic. Members of 

the public were voicing continued criticism of the NRC and the industry due, in part, 

to concerns raised about the Millstone Nuclear Power Plant several years previously. 

Industry leaders were becoming more vocal regarding their concerns about 

unnecessary regulatory burdens at a time of increasing utility competition. As a result 

of the growing number and intensity of concerned constituents’ voices, congressional 

representatives became involved in the conversations about nuclear regulatory 

oversight, which may have influenced appropriation proposals to reduce the NRC 

operating budget. The NRC participant’s story continues as he recalled an observable 

shift in perspective as a result of the dynamic interaction occurring in the nuclear 

environment:

After the threatened budget cut [one among many control parameters 
emerging in this complex and dynamic interaction], we began to look 
at the industry proposal with a fresh perspective. Not from the position 
of “why this could never work,” but from a perspective of “let’s look 
at this and see what maybe could work in terms of addressing some of 
the concerns that the industry raised.” And so it was—really, a sort of 
classic shift in perspective. It was one of those brief moments in time 
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when the anxiety we felt created a willingness to set aside our time-
proven perspectives—our preferences for solving all of our issues 
internally, for being the strong regulator, for deciding our course of 
action and then getting input when we wanted it. And certainly not 
taking much input from the industry. . . . It was a perceivable shift. . . . 
perspective changed at senior levels and gave us the opening at lower 
levels to pursue things that we would never have been permitted to 
consider before.

The shifting perspective illustrated in this scenario could be described in complexity 

terms as a bifurcation point, a transformative shift in perceived reality that occurred 

as a result of the heat generated in far-from-equilibrium conditions. The anxiety 

emerged in the form of creative tension brought about by diverse points of view, 

converging in an interactive moment, resulting in a changed perspective. An idea that 

previously had not made sense suddenly became alive within a new frame of 

reference. In this case, the transformational shift resulted in a willingness to look at 

the possibilities of what could be instead of focusing on why this might never work. 

A belief in the possible became a key relational sensibility, which served to guide 

difficult conversations during the ROP development process.

Recognizing the value of bringing people with diverse views together, “even though it 

was sometimes painful,” the NRC Chairman called the first commissioner-level 

stakeholders’ meeting. “Inclusion” had become the watchword for moving forward. 

A wide array of stakeholders was invited to participate in the initial meetings, 

including “those who we knew were publicly critical of the NRC.” Participants 
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ranged from utility CEOs and chief nuclear officers, executives of the NEI, 

spokespersons for public activist groups, and regulatory officials and staff members. 

“We talked with people who might be coming, sent invitations to let them know what 

the meeting was about . . . that we wanted to know what the issues were, what the 

criticisms were, so we could better understand where we needed to go,” said an NRC 

participant. The following description came from an INPO participant: 

There was a conscientious effort to create a forum where open debate 
could take place about what needed to happen next. . . . That first 
meeting was very open; I think people felt comfortable giving a 
straightforward account of how they saw the situation in the 
industry. . . . In all my years in the nuclear industry, this was the first 
meeting in which I observed the NRC Commissioners in a mode of 
listening to suggestions about how to make significant changes in the 
regulatory process.

Comments by the NRC Chair at that time provided perspective and insight for why 

various stakeholder groups were included in the early conversations: 

The point of the stakeholders’ meetings was to say, “There’s a way to 
deal with this.” And the way to deal with it was to bring all of the 
protagonists to the table—in the open. That meant we had to be 
prepared to hear all the ugly things that anybody might want to bring 
up. Even if we felt their comments weren’t fair, we had to be willing to 
listen and understand. I think we all felt a level of anxiety; we knew 
that the agency (NRC) was going to come in the first round for a 
bashing. The NRC was the target. The watchdog groups had their 
criticisms; NEI was strident in its criticism. The executives from the 
utilities were more measured, but certainly critical. . . . a former 
commissioner offered his perspective. We listened. There was 
pushback if there were inaccurate or unfair comments made in terms 
of the extent of culpability for the agency. But, in the end, everybody 
had to speak for him or herself and listen to what others had to say.
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These meetings set the tone for what was to follow during the months and years 

ahead. Conscious efforts were made to include participants who had a vested interest 

in the nuclear industry and regulatory environment. One of the NRC members who 

helped to organize the first four-day Stakeholders’ Workshop (one of three large-

group working sessions at the staff level that followed the initial commissioner-level 

meetings) described a concerted effort to involve a broad representation of 

stakeholders: 

We beat the bushes to get people to show up for this meeting 
[Stakeholders’ Workshop]; I called personally to invite a number of 
people. It was critical to get people that had diverse views into the 
conversation early. We knew it was the only way this was going to 
work.

With an invitation to participate early in the process came the opportunity for 

contributing in ways that could make a difference. Members of the public activities 

contingency who were invited to participate shared the two perspectives below:

In the past, when the NRC would reach a final draft they would put it 
out for public comment. But by that time so much effort has gone into 
it . . .you knew they were not going to be willing to consider 
significant changes. Maybe they’d be willing to fix a misspelled 
word. . . . But, in this case they were asking for input early—as if what 
we thought mattered.

There were plenty of public meetings [during the ROP process]. In 
fact, I couldn’t keep up with them all. The thing is, it didn’t work to 
just voice concerns. They’d ask for ideas about what might work.
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The sensibility of inclusion encouraged a process of listening to and learning from 

people who had different views of the world. It served to create a forum in which trust 

could slowly develop among people who were previously seen as adversaries, thus 

enabling them to discover common ground and unifying goals: the greater the degree 

of trust, the greater the sense of inclusion. Trust informed the spirit of inclusion. A 

member of the NRC transition team provided this perspective on trust and inclusion:

There was vigorous, sometimes contentious, interaction, but always 
respectful. One of the things that I think enabled us to make the 
progress that we did was that there was always a degree of trust. From 
the beginning . . . even though we disagreed, we were able to look 
toward this as a common mission of trying to get to an outcome that 
was better for everyone. The industry was just as interested as we were 
in coming up with a proposal that would work to maintain nuclear 
safety.

Another NRC participant expressed his experience of the relationship of trust with 

inclusion: 

I had a sense of trust as we did the work on the taskforce [regulatory/
industry working group] in developing and implementing the 
procedures. And during the pilot . . . sitting through all those 
meetings . . . One of the things I truly had a sense of was that we were 
not adversaries.

As noted in the earlier discussion of paradoxes, the development of trust among 

stakeholders included in the process of emerging ROP change was one among many 

paradoxes in the context of the complex, self-organizing interaction that occurred. 

Participants of the ROP declared that learning to trust and demonstrate 
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trustworthiness relative to individual and collective intentions and integrity was a 

critical ingredient in jointly constructing the ROP. On the other hand, the independent 

role of the NRC in overseeing operations of nuclear power plants in a way that 

ensured uncompromised nuclear safety was seen to be equally important. One NRC 

manager referred to the regulator’s “trust but verify” responsibility. A commissioner 

perhaps best characterized the tension of trust among diverse stakeholders within the 

shared responsibility of ensuring public safety: 

We have to trust that the industry will do its best to operate its plants as 
safely as possible. It’s an economic issue for them. They’ve got to trust 
that we will always be an independent but fair regulator—that we’ll 
come down on them hard when we have too. They’ve got to trust that 
they can come to us on the front end of a problem—and trust us not to 
overreact in determining an appropriate course of action. We must 
develop and sustain a level of professional trust between us [industry 
and the regulator] if we are to continue down this path of risk-
informed regulation. And the public has to trust that in doing so we 
[NRC] maintain our independent role of a strong regulatory presence
—that the public health and safety is the absolute priority for operating 
nuclear power plants in this country.

Given these enhanced levels of trust and the creative tension among participants of 

the ROP, the spirit of inclusion resulted in an emerging pattern of distributed power 

among participants of the ROP that served to expand the potential for diverse 

connectivity. Shifting patterns reflected choices to interact with others in ways that 

served to shift the power dynamic from one of dominance and control over others to 

one that invited others into the interactive process to participate fully and openly. 

Expanded connectivity increased divergent points of view, which stirred up the 
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energy for the potential discovery of new ways of seeing things. But it took courage 

in some cases as characterized by this utility participant: 

The day I got involved was in one of the early meetings. A 
performance indicator definition was proposed that in my view very 
obviously reflected a regulator bias—and did not take everything into 
account. I decided I needed to make a comment. It was hard to do—
because we’d never been encouraged to do that kind of thing before. I 
gotta tell you, it felt a little risky at first.

The decision to include diverse views of stakeholders may have been motivated by a 

variety of reasons ranging from a genuine desire to seek input that would help make 

everyone smarter, thus increasing the likelihood of workable outcomes, to a strategy 

of keeping the naysayers informed and feeling a part of the process and, therefore, 

less likely to disrupt momentum with a loud voice of opposition at later stages of the 

development process. One NRC participant was explicit about the value of including 

the industry in the conversations to craft the ROP:

We needed the industry to help craft this process. They had more 
knowledge than we did about what performance data could be made 
available for the development and use of risk-informed indicators. We 
needed members of the public to keep us aware of the issues that 
would most affect public confidence in the new process. Their 
perspectives were—and are—critical to the success of a revised 
framework that meets the overarching goal of public safety.

Regardless of the reasons, the effect of the decision to include stakeholder voices 

served to increase connectivity among individuals within a buzzing network of 

complex human activity. Face-to-face participation in meaningful dialogue on a 
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continuing basis enabled participants to learn from one another in the process of 

jointly creating change. As they shared the experience of interaction, they could begin 

to discover common values and goals in spite of their long-standing differences. They 

could personally experience the sincerity, capability, and commitment of their 

counterparts as ideas were offered, analyzed, challenged, and built upon in the context 

of their conversations.

Spirit of Inquiry
A spirit of inquiry provided a context for transformation dialogue to occur in the self-

organizing interactive space of emerging change. Generative and open-ended 

questions created containers for collective exploration and discovery and became a 

key characteristic of the conversations for developing the ROP framework. There 

were questions that served to explore deeper meaning for potentially far-reaching 

decisions: “What will be the unintended outcomes of making this change in the 

performance indicator?” “What is really going on here?” There were questions that 

challenged invisible assumptions: “On what information are we basing this decision?” 

“Do we remember why we decided to move in this direction?” What were our 

assumptions at that time?” “Has the world changed since then?” Questions were 

offered that sought to clarify complex issues while participants worked toward 

agreement: “I think we’re on the same page. Why don’t you walk us through your 

thinking? Can you help us understand your logic here?” Other questions, such as the 

following from the commissioner at the first commissioner-level stakeholders’ 
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meeting, served to open the door wide for collective input and creative idea 

development: “When you say the current processes are not efficient, what do you 

mean by that? What do we think needs to change and why?” 

Being willing to stay in the question in lieu of knowing the answers reflected a 

willingness to expand understanding and knowledge as opposed to being certain and 

pushing to persuade others of a particular point of view. Collective inquiry created the 

space for the joint discovery of ideas and testing of assumptions and allowed for 

provisional thinking. For example: “We obviously don’t agree on this one. . . . Let’s 

stop and take look at this [FAQ related to a particular performance indicator] from [an 

alternative plant’s] perspective. What are some possible outcomes that we’re just not 

able to see? If we word the definition in this way, how will it affect other plants in a 

different set of circumstances?” Careful attention was given to every detail of 

technical wording in order to avoid inadvertent misunderstanding from one 

application to another. Questions served to invite others into the conversations: “Joe, 

what are you thinking? You look like you’ve got an idea about this.” “What points of 

view are we missing here?” “Who else needs to be in this conversation?” 

Questions offered in the spirit of inquiry served to unlock new information that 

appeared to be sitting dormant in people’s minds. For example, “If it [the idea of 

public focus groups for communicating information about performance indicators] 

works in the Division of Science and Research at the Department of Environmental 
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Protection, why couldn’t it work for the NRC?” The dialogue that resulted from 

generative questions served to encourage people to create a new vocabulary by 

recombining individual perspectives and language into new ways of talking and new 

ways of thinking together. For example, this inquiry: “I’ve never thought about it in 

those terms before. How could we reframe this as a broader environmental issue as 

well as a nuclear public safety issue?” Overall, a spirit of inquiry enabled people to 

generate possibilities in a seemingly infinite variety of ways. 

Reflective inquiry impacted the interactive process at both the collective and personal 

awareness levels. Formal spaces for collective reflection and learning were designed 

into the ROP development schedule. For example, a three-day Lessons Learned 

session immediately following the pilot implementation phase seemed to be designed 

around the questions, “What did we learn from the pilot experience?” “What 

questions need to be answered?” “What changes need to be made?” The final session 

was entitled, “Where do we go from here?” My observations of the interaction that 

occurred among the several hundred participants during those three days revealed that  

the reflective inquiry served to generate animated conversations about what worked, 

what did not work, what to watch out for, and what needed further observation and 

testing. A year later, the inquiry, reflection, and learning continued, following the full 

implementation phase. 
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At the personal level, reflective inquiry led some participants to become more aware 

of how they were interacting with others and what consequences their actions had on 

the relational interaction. For some, the practice of self-reflection and learning 

provided an expanded source of previously untapped information that guided their 

interactive behavior. For example, one utility participant recalled a time in a working 

group dialogue when it became clear that an individual from the NRC thought he had 

deliberately misrepresented some information that had been agreed upon at the 

previous meeting. The utility participant was “caught off guard” by the other’s intense 

reaction and immediately asked himself what was happening and how he should best 

react in that moment.

It was a question of dealing with the emotional need of the person 
sitting across the table from me. He had a good reason for reacting as 
he did. It may have been that it was the only perspective he could see 
from where he sat. I had to ask myself, “Why?” “What led him to 
make this assumption?” “How is he feeling right now?” “How would I 
feel if I were in his shoes?” “What can I say and do that will shift 
things to a better place?” I took it pretty seriously and immediately 
tried to make sure that he knew where we were coming from on this 
thing . . . and worked harder at trying to understand where he was 
coming from. 

At the end of this working group session, as conversations were winding down, this 

individual made an understated but powerful apology to the NRC individual in front 

of the others to re-establish the intention of trust and to reiterate the mutual value of 

“staying in these tough conversations until we get things figured out.” In return, he 

received a nod of appreciation for the comment.
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Related to the spirit of inquiry is the interactive pattern in which people openly 

challenged one another in respectful and straightforward ways. People were not afraid 

to push back and defend an alternative point of view. They did so without engaging in 

personally defensive or offensive behaviors; instead, their challenges often reflected 

an expanded form of inquiry. Illustrative questions included: “Where are you coming 

from on that? It doesn’t fit with our experience.” “Are we going to follow the flow 

chart we just agreed to for making a change in a PI [as a member of the NRC was 

proceeding in the old way before the flow chart had been adopted]?” “So this means 

advancing the RCIC reporting requirement before 1022 is implemented? Does that 

make sense in these circumstances?”

The conversations that centered on inquiry and exploration seemed to remain alive 

and productive. People were engaged in the process as they generated responses to 

questions from differing points of view, knowing that the collective answers would 

yield a better solution. 

Spirit of Spontaneity
The spirit of spontaneity reflected the emergent nature of the self-organizing, 

interactive ROP development process. The unfolding and generative conversations 

contrasted sharply with the more traditional ways the regulator, industry, and public 

stakeholders had communicated with each other in the past in which “ideas were 
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prepared, often scripted, and lobbed over the wall to the other for review and 

comment at a later point in time.” One veteran NRC participant noted, “Prior to this 

process you would never put an idea out for discussion without first getting inside 

approval.”

Being open to spontaneity encouraged cooperation between people who previously 

stood on opposite side of the issues. It shifted the relational dynamic from one of 

defensiveness and “holding information close to the chest” to one of collaboration 

and co-creation—inviting others to build on ideas—as illustrated by an NRC staff 

member’s comment: 

We had to immediately think about doing things we had never done 
before. For example, the way we conducted the first workshop. . . . We 
had breakout sessions where we really focused in on the reactor part of 
the framework. We said, “Here’s the draft framework and here are 
some of the defining principals. What do we think?” The sessions were 
co-facilitated: one industry person, one NRC person and then we had a 
professional there to make sure we . . .played fair and drove to an 
outcome.

Unrehearsed interaction increased the opportunity for creativity and innovation by 

allowing for new combinations of ideas to emerge that had not previously existed. An 

industry participant recalled his experience of participation during a Stakeholders’ 

Workshop: “We rolled up our sleeves, loosened our top buttons, got the markers out, 

and started writing. We actually exchanged ideas. Points and counterpoints. This was 

not typical—in fact, it was unheard of.” 
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The internal NRC stakeholders were impacted by opportunities to interact differently 

with one another as well as with the industry and public stakeholders. For them, 

openness to spontaneity equalized power relationships in the context of particular 

conversational spaces. Clearly the power relationship remained in tact, but there was 

a tacit agreement that it was acceptable to disagree with superiors in appropriate 

contexts, to sit around the table as equals and share ideas for the collective value. 

Secondly, spontaneity opened the door for disagreement and challenge as a positive 

creative force in the process of innovation and change. This perspective was offered 

by an NRC participant:

As we staffed up, regional [NRC] folks who hadn’t been involved in 
the [first stakeholders’] workshop were coming into these interactive 
meetings cold. They initially reacted with surprise, saying things like, 
“How can I disagree with another NRC person in a public meeting?” 
or “Gee, I can’t say what I’m thinking—my boss is here.” But there 
they were in these meetings together with industry people—talking, 
and exploring, and taking on issues. It felt so interactive—and was 
really unprecedented. People who were experiencing it for the first 
time were often not ready for it.

From the standpoint of inquiry and spontaneity it is important to note that people 

clearly did their homework. Regulatory, industry and public stakeholders came to 

meetings well prepared to make their cases and optimize the time in joint 

conversation. In the working meetings, people often distributed working drafts of 

clxi



material to talk from—“ideas-in-progress,” as someone once referred to them. One 

member of the NRC transition team described spontaneity in this way:

We really tried to focus on progress, not perfection. We knew if we 
were tying to develop the perfect process, we were never going to get 
there. We had a common vision and a shared interest and belief that we 
were going to get there. But we weren’t exactly sure how, and we knew 
we weren’t going to get it exactly right. If we made progress in the 
right direction, that that was going to be good enough. The ROP is a 
living process that can only get better with time and learning.

Patterns of spontaneity also allowed for provisional commentary. Instead of being a 

sign of incompetence or unpreparedness, provisional comments were a way to begin 

the conversation without an inkling of where it would lead. Provisional conversations 

enabled people to try on ideas without committing to the unstudied implications of 

what they were saying. They afforded an element of freedom within which creative 

ideas could emerge.

Observable patterns of spontaneity reflected the underlying complexity concept of 

self-organization and emergence. While the parameters of control emerged within the 

interactive behaviors throughout the ROP development process, there was no pre-

determined blueprint for the outcome. Often the ROP was referred to as “a living 

document;” one that would be continually refined as more plant performance 

experience became available relative to the critical performance cornerstones. This 

description was offered by an NRC participant:
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We didn’t have an end product in mind but we did have a conceptual 
vision and some firm milestones for completion. For example, we said, 
“We’re going to have a unified [representing collective views of NRC, 
industry, and public stakeholders] proposal. We’re going to develop a 
more objective and risk-informed system of regulation than in the past 
to be built around a logical framework.” We developed some 
agreement on high-level principles early in the process. It was with 
those notions that we started out—and then the process itself took us 
where we ended up going.

Spirit of Possibility
Perhaps the most generative relational sensibility that was apparent in the human 

interactions observed in the ROP development process was the spirit of possibility. 

The people I experienced in the context of this study believed in what they were 

doing. Each was well informed and had a clear sense of his or her emerging identity 

and intentions and assumed responsibilities on behalf of the collective and the 

constituencies he or she represented. They believed in the possibility of what they 

could jointly develop throughout the sometimes exhilarating, often arduous, process 

of co-constructing change. As people connected through their dynamic interactions 

reflecting differing motivations and ideas about how to proceed, the commonalities of 

purpose began to emerge. They shared a unifying goal: joint responsibility of 

ensuring safe production of nuclear energy in the US. An NRC member described a 

personal shift in perspective that occurred for him during the first Stakeholders’ 

Workshop. He began by describing the degree of polarity that existed among 

stakeholders at that time:
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Before the September 28th meeting in 1998, I think we all thought we 
were poles apart. . . .During that meeting people started to recognize 
that “maybe we have some of the same goals and objectives here.”

In one of the breakout sessions there was some discussion about NRC 
resource needs, about doing away with the resident inspectors . . . An 
NEI participant—because at one time it was a goal of NEI—was really 
pushing this [position of removing resident inspectors], and one of the 
utility managers spoke up and said in effect, “Wait a minute. We don’t 
want to get rid of the resident inspectors. We need the resident 
inspectors!” The licensees and the NRC heads all turned to look at the 
guy as if to say, “Huh?” He went on. “The resident program is good 
for us. Yea, it’s painful, but we need it. . . .” That broke the ice. It was 
a key moment for me. . . . We were beginning to notice that we all 
wanted the same thing—safe nuclear plant operations.

The discovery and commitment to a unifying goal—which seemed to transcend goals 

of individual or particular stakeholder constituencies—brought people to a common 

platform for meaningful work. Exploration of and agreement on a unifying goal and 

shared principles early in the co-construction process provided a touchstone for 

people to return to when the conversations become highly intense and complex. 

Working toward the potentiality of what could be created a sense of commitment and 

movement toward agreements.

The following quotation, excerpted from a narrative in a previous section of this 

paper, highlights the spirit of the possibility that began to emerge in the interactive 

process as people looked for ways to reframe their experiences:
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We began to look at the industry proposal with a fresh perspective. Not 
from the position of “why this could never work,” but from a 
perspective of “let’s look at this and see what maybe could work in 
terms of addressing some of the concerns that the industry raised.”

This perspective represented a shift from dissent to discovery, status quo to 

possibility, which set the stage for moving toward agreement.

Participants methodically explored the elements of “what can we agree on here?” that 

linked to the shared goals for developing the ROP. Four approaches for moving 

toward common ground and agreement emerged in the interactive processes. In every 

case, people appeared to be acting on an intention to reach toward the best possible 

agreement in each particular situation.

Novel Solutions
Participants tended to start with an exploration of possibilities and the search for 

novel solutions that would create a “win” for everyone. This process involved a 

conscious search for new information and alternative ways to frame the issue or 

situation at hand. Central to this perspective was an openness to surprise and 

discovery.

Consensus Building
If a novel solution did not emerge, participants sought consensus—an agreement that 

everyone understood, had an opportunity to challenge and offer alternatives, and in 
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the absence of achieving the “perfect solution,”‘ was something they could live with 

that supported their collective intention.

Compromise
There were situations when consensus was achieved through compromise. Sometimes 

a sacrifice was made for the sake of agreement in order to keep the conversation 

going as needed to develop relational connectivity and goodwill on behalf of the 

common goal of reaching agreement.

Pause and Reflection
There were often times, particularly after intense conversations involving distinctly 

different points of view when the stakes were high, that participants would 

collectively agree to “give it a rest.” This happened frequently in the regulatory/

industry working group sessions in which the topic would be readdressed two or three 

weeks later from a fresh perspective.

While the spirit of possibility inspired generative thinking in the ROP development 

process, there was never a doubt about the need for clearly understood boundaries of 

control that had far-reaching safety implications for everyone involved. From a 

complexity perspective, the differences in points of view offered by the many 

stakeholders contributed to the complexity of interactions, thus creating patterns of 

bounded instability within which novelty and change could emerge. Parameters of 

control became apparent from within the complex interactions as understood 
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agreements, thus providing a source of boundary within which creative emergence 

could occur. Control parameters included, for example, the Code of Federal 

Regulation outlining the federal laws for operating nuclear power plants as well as 

understood parameters of “assumed standards of safe nuclear operations that had been 

entrusted to the NRC” by members of the public. The agreed-upon goals of the ROP 

development process are also examples of control parameters that emerged as a result 

of the extensive and complex interaction among diverse constituents. The principles 

for a risk-informed approach to regulation were developed jointly at early stakeholder 

working sessions and functioned as parameters within which innovative elements of 

the ROP were developed throughout the process.

During moments of intense and creative dialogue in the context of this study, 

understood control parameters (for example, any of those listed above) were often 

referenced, either directly or indirectly, which enabled the participants to self-

organize within the agree-upon constraints. A utility member of the regulatory/

industry working group explained:

When we got hung up, we’d just come back to the [risk-informed] 
principles that we’d agreed on in those early stakeholders’ meetings 
and ask the question, “Does this get us where we want to be? Are we 
losing sight of the original intent here?” Then we’d stop and look at 
each other and say something like, “Let’s think about this.”

There will continue to be diverse points of view about the role the regulator should 

play in relation to the nuclear industry in order to ensure nuclear reactor safety. There 
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are members of the public who have concerns about the revised regulatory 

framework: some would prefer to give the regulator a much broader range of 

oversight; others would like to return to the traditional adversarial relationship 

between the regulator and the regulated. There are those at the NRC who feel 

restricted by the risk-informed regulatory focus; they preferred having greater 

autonomy in making decisions about where to focus their regulatory attention. Others 

in the industry have not seen the benefits of a new regulatory framework, and if 

anything, are experiencing greater regulatory scrutiny under the revised process. 

Overwhelmingly, however, people impacted by the ROP development process saw 

the movement toward constructive interaction among the regulator, the industry and 

the public focused on what it takes to ensure safe operations of nuclear power plants 

as a significant benefit to all. When people were asked to look ahead and imagine the 

possibilities for the future interaction, based on their ROP experiences, the responses 

were hopeful. They saw a day when open, collaborative communication among 

industry, regulatory, and public stakeholders within the nuclear power arena would 

serve to generate creative solutions representing very diverse points of view needed to 

meet whatever challenges continue to emerge in the dynamic and complex nuclear 

environment.
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A utility actor in the ROP story reflected on his experience of the possibilities for 

future interaction among NRC, industry, and public stakeholders:

I don’t think we could ever go back to the way it was before the ROP. I 
think we’ve all learned enough from this experience that we can take 
on whatever comes at us in the future. In fact, we recognize that there 
will probably be a need to either change existing performance 
indicators or add new indicators as we go forward. But we now have a 
process in place that will enable us to keep the conversations 
going. . . . I am really optimistic! Probably the greatest learning is that 
we [the industry] the regulator and the public discovered we really do 
share a common interest, that we can sit down and talk openly about 
our issues, recognizing that it’s okay to disagree, and figure things out 
together. Just talking made all the difference. It’s a whole new 
paradigm.
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Chapter 5: Toward a Theory of Complex, Self-
organizing Change

The findings of this study, grounded in the revised reactor oversight process (ROP) 

story and perspectives of complexity and social constructionism theories, suggest new 

and exciting ways of thinking about organizational change as complex, interactive 

processes of human communication. They offer a way of making sense of the world 

that holds promise for the “creative possible” of an unknown—and unknowable—

future (Stacey et al., 2000). When people come together in the context of a changing 

reality, they have choices to make about (a) where to focus their attention; (b) how to 

interpret what is going on around them; and (c) how to interact with others in the 

process of co-constructing individual and collective meaning and action in the living 

present, thus shaping the emerging future. The findings in this study suggest that 

attention to the relational sensibilities, experienced in the complex, self-organizing 

processes of human interaction, conceptualized here as transformative dialogue, 

provides a theoretical context within which individuals can begin to interpret what is 

going on around them, and thus make conscious choices for how to participate with 

others in the interactive process of co-constructing emerging change in a complex 

reality.



Understanding the world from a complexity point of view reveals that self-organizing 

occurs all around us and that we are inevitably a part of that process as participants in 

continuous and complex human interaction. We are, together with others, continually 

seeking to make sense of our complex reality as we make choices about how to 

interact in the process of co-creating an unfolding future in the context of the present 

moment. Complexity perspectives highlight the potential for transformative change 

for which there is no prescribed plan or outcome, and which exists only in far-from-

equilibrium conditions characterized by the tension that results from the paradox and 

ambiguity inherent in diverse interconnectivity.

Given the paradoxical, unpredictable and continuously shifting individual and 

collective themes that organize and are organized by interactive patterns of behavior 

in the complex, self-organizing processes of change, how might participants of 

change choose to focus their attention, interpret what is going on around them, and 

interact with others in meaningful ways? How might they become more aware of 

emerging patterns of behavior, thus enabling themselves to make choices about how 

to interact with others in the present moment in ways that reflect emerging intentions 

related to what is being co-created? What patterns of conscious and unconscious 

gestures call forth patterns of conscious and unconscious responses in others that 

contribute to the emergence of individual and collective intentions in the context of 

self-organizing processes of human interaction?
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Based on discoveries in the ROP process, considered responses to these questions 

have led to the theoretical propositions for change offered in this chapter. The 

weaving together of the participants’ stories with my own observations and 

experiences in the process of co-creating a narrative that describes the emergent 

patterns of behavior experienced in the ROP development process is an example of a 

complex responsive process of human relating as characterized by Stacey (2000). The 

theoretical constructs that emerged in this process suggest ways in which individuals 

might focus their attention and interpret meaning in order to choose how to interact 

with others in the immediate experience of co-creating change that serves to reflect 

individual and collective intentions.

I am choosing an interpretation of complexity theories that invites the participant-

inquirer—as researcher, practitioner, manager or other participant of change—to 

assume a position as co-creator within a complex, self-organizing change process 

while, at the same time, reflecting upon the effects of emerging patterns of individual 

and collective behaviors in relation to the direction(s) of intended outcomes. The 

theoretical perspectives that emerged in the ROP findings as relational sensibilities 

for creative interaction, are grounded in the view, asserted by Stacey et al. (2000), that 

an individual’s identity and intention continuously emerge out of current and past 

relationships while group identity and intention emerge, at the same time, in the 
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context of interactive experience. From this point of view, neither the individual nor 

the group has primacy over the other in the process of co-constructing meaning and 

action. The theoretical view offered in this study suggests that individuals have an 

opportunity and a responsibility to (a) become consciously aware of the interactive 

choices they make in the relational space with others, and (b) consider the impact of 

those choices on the quality of relational interaction and the degree to which those 

choices support individual and collective identities and intentions that emerge within 

the interactions themselves. 

What was learned from the ROP story supports Stacey’s view that that individuals’ 

interactive choices are paradoxically conscious and unconscious, known and 

unknowable, simultaneously organizing and organized by their relational experiences 

with others. Given the paradoxical nature of complex human interaction, it is virtually 

impossible for participants of complex interactive processes to achieve predictable 

outcomes, even as they are in the process of co-creating outcomes in the present 

interactive moment. At the same time, the ROP findings suggest that the human 

capability to reflect upon patterns of individual and collective behaviors and the ways 

in which those interactive behaviors influence emerging individual and collective 

identities and intentions—and, conversely, the ways in which identities and intentions 

influence the interactive behaviors—provide each participant with a potential source 

of information from which he or she can make conscious choices about his or her 
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interactive behaviors and, therefore, potentially influence the direction of emerging 

outcome(s).

The relational sensibilities suggested from this theoretical point of view provide a 

conceptual context for understanding, interpreting, and making interactive choices in 

the context of complex change. They are not intended to suggest prescriptions for 

behavior aimed toward specific outcomes. Instead, they are proposed elements of a 

relational perspective-making framework based on reflective information including 

“best guess” interpretations of individual and collective experiences of complex, self-

organizing processes of interaction in present moment circumstances. This 

perspective suggests a level of individual and collective responsibility for co-

constructing choices in the moment with an inquiring eye focused on the impact of 

those choices on emerging individual and collective intentions.

The act of offering suggestive propositions is itself a paradoxical contradiction to the 

theoretical foundation on which the propositions are based. If, indeed, meaning and 

action are emerging themes that organize and are organized by complex responsive 

processes of humans relating in the present moment, then how can one offer 

theoretical propositions for formulating interactive choices based on relational 

sensibilities, an act that implies prior knowledge and could be interpreted as 

suggestive, if not prescriptive, approaches for action? On the other hand, how can the 

clxxiv



ideas about complex, self-organizing processes be further understood, tested in day-

to-day conversations, and extended to others for experimentation if we do not propose 

theories for understanding and action based on complexity perspectives? Given the 

recursive nature of this dilemma, I have come to experience this research as my own 

experiment for holding the paradox of seeking to make sense of the complex, self-

organizing processes of which I am a part, and over which I have no control, while at 

the same time considering the ways in which I can make conscious choices about how 

to interact with others in the process of co-creating an unfolding future. Through our 

interaction, we are learning together how to engage with one another in ways that 

enable us to collectively understand and act upon our emerging individual and shared 

identities and intentions. By sharing the experience of paradox in the form of 

theoretical suggestions formulated in the context of this study, I hope to provoke 

thinking and invite conscious awareness of what it means to live relationally in a 

complex world.

The primary argument for proceeding in this direction is a belief that the theories of 

complexity and chaos linked with social constructionism provide an exciting new 

perspective that enables us to make sense of and learn to coexist within the increasing 

complexity of human life. Learning from these theories as we experience what is 

going on around us, we begin to understand that our well-intended efforts to control, 

predict, advise, plan, and otherwise “know” with any degree of certainty are indeed 
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illusory. Instead, we are invited to explore what it means to fully participate in 

complex, self-organizing phenomena in which we learn to hold the ambiguity and 

paradox inherent in our shared reality and trust the potentiality of what we can create 

together. We are invited to engage in creative communication with one another in a 

process of co-constructing, simultaneously, individual and collective meaning and 

actions in the relational space between us as we “live into” a shared future.

Transformative Dialogue
While the participants of the ROP development process experienced a wide array of 

interactive phenomena ranging from formal presentations to electronic exchanges, 

established rituals, informal gossip, and so on (Stacey, 2000), the concept of 

transformative dialogue (Gergen, 1999) seems to characterize best the particular 

interactive experiences described by participants of change within the community of 

ROP stakeholders. It was within the experience of transformative dialogue that 

relational sensibilities emerged as organizing themes, which further influenced 

interaction among the participants engaged in the co-construction of emerging 

meaning and action, thus contributing to individual and collective changes associated 

with the ROP. 

In the context of this study then, transformative dialogue suggests the potentiality of 

transformation in the context of the complex, self-organizing process of persons 

interacting. Dialogue can be characterized as an ordinary conversation between two 
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or more persons in which there is potential for “change, growth and new 

understanding” (Gergen, 1999, p. 148) in the relational space connecting them. It is in 

the conversational space of transformative dialogue that individual meaning, identity, 

and associated patterns of interactive behavior are simultaneously forming and being 

formed by collective meaning, identity, and interactive patterns (Mead, 1934; Stacey 

et al., 2000). The potential for creative change within transformative dialogue exists, 

in part, as a result of the tension created by increased connectivity and the associated 

individual and collective differences of meaning, identity, and intention. Thus, day-to-

day conversations and interactive behaviors, characterized here as transformative 

dialogue, hold the potential for both competitive and cooperative interaction in which 

“understood” parameters of control (enabling constraints) result in a pattern of 

bounded instability within which creative change can emerge (Elias, 1989; Stacey et 

al., 2000).

Dialogue is invitational, not directional; it is a form of relationship-centered 

communication in which individuals choose to participate and are sensitive to what 

happens to both self and the other in a community of otherness. Buber (Arnett, 1986) 

characterizes the tension between openness and advocacy in a community of 

otherness among participants of transformative dialogue as they simultaneously 

explore individual and collective identity and difference:

The “community of otherness” permits a struggle over ideas and 
principles, while at the same time confirming one’s adversary. In short, 
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the “community of otherness” holds in creative tension the importance 
of self, other and principles that ground a community. . . . Conflict is 
not feared in a “community of otherness”; instead it provides the basis 
for growth and creative understanding. (p. 8)

Characterizing dialogue as a way of creating a potentially transforming community of 

otherness emphasizes the relational nature of meaning making that emerges within the 

exploration of differences among humans interacting. Emerging patterns organize and 

are organized by continuing interaction in the process of co-creating meaning. It is the 

transformative potential of the emerging patterns occurring in the far-from-

equilibrium conditions that contributes to creative change. The paradoxes inherent in 

complex processes and the potential diversity and conflict they generate are sources 

of creative tension in the context of transformative dialogue.

Paradox and Complexity
The theoretical suggestions offered in this study reflect the contradictory and 

powerful forces of paradox inherent in complex, self-organizing change as revealed in 

the ROP development story. Stability and instability, freedom and control, creativity 

and destruction exist simultaneously in complex, self-organizing processes of 

interacting, creating both the tension and potentiality for transformative shifts in 

perspective. Paradox is messy and inherently unsolvable; however, recognizing the 

inevitably paradoxical nature of our complex realities is the first step in learning how 

to hold the paradox in our relational experiences (Stacey et al., 2000). Smith and Berg 

(1987) suggest that as individuals struggle to make sense of the tension generated by 

clxxviii



contradictory and opposing forces, “the essential process dynamics of life are 

created” (Smith & Berg, 1987, p. 15). They note that when people are unable to 

understand paradoxical tension, the polarities represented in the struggle keep them 

stuck in a vicious pattern of circularity. By learning to hold the paradox and “stay in 

the heat” of the conversational tension that results, participants of transformational 

dialogue can immerse themselves in the contradictory forces needed to discover the 

patterns created by the extremes. Finding the link between opposing forces enables 

the potentiality for the emergence of a new point of view that gives meaning to the 

apparent contradictions in the experience.

The creative emergence of a new perspective, born out of a shared exploration of 

paradoxical forces, suggests leaving old patterns behind, thus reinforcing the view 

that all change is predicated on some level of destruction (Smith & Berg, 1987; 

Stacey, 2000). For many, it may be the fear of losing what is valued and familiar, 

coupled with the uncertainty of an emerging unknown, that make the idea of 

immersing oneself in the contradictory elements of paradox while in conversation 

with others feel downright threatening. Understanding the exciting potentiality of 

paradox and the limitless possibilities it can enable in the context of dialogue is a 

compelling argument for participants of self-organizing change to face the fear of loss 

and the discomfort of conflict and uncertainty as a natural part of the relational 

experience of co-creating transformative change.
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Relational Sensibilities
The relational sensibilities discovered in the ROP story suggest a conceptual 

framework within which individuals enmeshed in a complex reality can learn to hold 

the paradox while exploring their interactive choices within a paradigm of self-

organizing emergence expressed through relational connectivity: choices about where 

to focus attention, how to interpret what is going on around them, and how to interact 

with others in ways that make sense in their particular contexts. These propositions, 

framed as relational sensibilities, represent the spirits of freedom, inclusion, inquiry, 

spontaneity and possibility. They are offered collectively as a perspective-making 

framework within which participants of change can attend to their interactive choices 

appropriate for the specific situation in which they are co-creating meaning and action 

in the relational present of their day-to-day conversations with others.

These propositions are offered in a spirit of exploration and discovery with full 

understanding that they are partial and incomplete. They offer a provocative 

invitation for future research, outlined in more detail in the following chapter. The 

hope is that they will evoke continuing conversations among scholars and 

practitioners who seek to understand how human beings make sense of complex 

realities in which their present-moment interactions impact emerging change.
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Spirit of Freedom
Complex, self-organizing human interaction represents a participative act of 

individual and collective freedom. The choices an individual makes about how to 

participate in transformative dialogue are guided by his or her personal sense of 

identity, meaning, and intention based on previous experiences of relational meaning 

making with others. This is to say that identity, meaning, and intention are derived 

from an individual’s unique relational experiences in the past, coupled with a unique 

anticipation of future experiences, which converge in the present interactive moment 

with another, who also brings a unique set of relational experiences and expectations 

of the future (Bois, 1978). A particular characteristic of transformative dialogue as 

described in the context of this study is the freedom to draw from one’s own sense of 

identity, meaning, and intention while simultaneously exploring unfolding individual 

and collective identities, meaning, and intentions in the relational space with others. 

Freedom to participate in transformative dialogue as self-organizing change in this 

sense suggests a qualitative distinction from the familiar experiences of participative 

change intended to achieve understanding and agreement, sometimes referred to as 

“creating buy-in,” that are based on strategies to engage others in support of a pre-

determined direction, approach, or set of actions offered by experts “on high.”

The freedom to discover and speak one’s “truth” in the relational space with another 

enables the potentiality for a collective truth to emerge in the context of open and 

free-flowing interaction. The integrity of the transformative dialogue experience is 
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significantly impacted by an individual’s interactive choices based upon a conscious 

awareness of behavioral patterns that reflect characteristics of personal credibility: 

competence, trustworthiness, and genuine regard for others on behalf of the collective 

good (Campbell, 1982). Freedom to openly communicate individual integrity in the 

interactive process of exploring and honoring differences of individual identity, 

meaning, and intention while simultaneously influencing and being influenced by the 

collective’s identity, meaning, and intention is a fundamental relational sensibility. It 

is the passion and energy that comes from both the individual and the collective’s 

“core of integrity” in the context of transformational dialogue that fuel potentiality for 

the creative emergence of meaningful outcomes.

With the spirit of freedom comes the paradoxical element of control. Freedom is 

possible because of the inherent controls that emerge as enabling constraints within 

power relations among individuals who are interacting with one another—power 

relations, described not as an individual imposing his or her will on another, but as a 

process of interacting in which both constraining and enabling choices for 

understanding and taking action emerge in the immediate relational dynamic. Power 

relations reflect an individual’s relative position, level of expertise, potential for 

contribution, ability to persuade others, personal confidence, and other relational 

attributes that emerge within the interactive moment. Participants of self-organizing 

change simultaneously enable and constrain one another in the context of their 
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conversations; parameters of control emerge as patterns of bounded instability within 

which the potential exists for participants of transformative dialogue to co-create 

emergent change. Self-organizing processes, then, are characterized by the 

paradoxical elements of control and freedom.

An understanding of power relations in the complex, self-organizing process of 

change enables individuals to consider how the ways in which they choose to interact 

with others affect the enabling and constraining elements of power relations that 

emerge in their interactions. If the power relation differential among persons 

communicating is significant, the relative freedom for interactive participation and 

associated levels of diversity and connectivity contributing to the potentiality for 

creative change may be diminished. On the other hand, if the power relation 

differential is less pronounced, enabling a form of distributed power among 

participants, the level of diversity and connectivity increases, as does the potentiality 

for creative emergence.

The spirit of freedom is a relational sensibility needed to create awareness and guide 

choices in the context of transformative dialogue. It is demonstrated in letting go of 

attempts to control others, choosing instead to engage in a lively conversation in 

which participants experience the freedom to express emerging individual identities 

and intentions that are simultaneously forming and being formed by the group 
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identity and intentions. Managers and agents of change are invited to shift from the 

traditional stance of objective observer, in which they may be inclined to control 

others’ behaviors, directly or indirectly, by offering well-intended “answers” on 

behalf of the collective in the form of a vision, direction, goals, and change 

implementation approaches to one of participant inquirer (Reason, 1988) in which 

they generate the answers with others in the relational space of transformative 

dialogue. They, like the other participants of the self-organizing phenomena of which 

they are a part, are free to engage in the interactive process of exploring differences 

that emerge in the context of free-flowing conversation at the edge of chaos while 

simultaneously organizing and being organized by the emerging integrity of the 

individual and collective identities and intentions. Their ideas, offered in the 

interactive process, hold potential—enhanced by the degree to which they are 

believed to be competent, trustworthy, and genuine—to influence the emerging 

outcomes as experienced, understood, and valued by others who, in turn, make 

choices about how to respond in the interactive process of joint meaning-making.

The spirit of freedom suggests that participants of transformative dialogue cannot 

know where their conversations will take them; they cannot be certain about the 

behaviors that they and others will choose to enact during and following the 

immediate moment of interaction. However, they do have the freedom to become 

aware of what they choose to pay attention to, how they choose to interpret emerging 
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patterns of interaction, and how they choose to interact with others in the process of 

relational meaning-making in the present moment. For some, the spirit of freedom 

may mean finding the courage to speak a personal truth in a situation where others 

may not like what they have to say; for others, the spirit of freedom may mean letting 

go of attempts to control others in lieu of choosing to participate in transformative 

dialogue characterized by joint exploration and discovery. For others still, freedom 

may meaning struggling with the loss of the comfortable and familiar, perhaps even a 

portion of one’s own sense of identity, while experiencing a creative shift to new 

horizons born out of expanded perspectives generated in the context of transformative 

dialogue. A spirit of freedom enables personal and collective integrity to emerge in 

the interactive process on behalf of the individual and collective good.

Spirit of Inclusion
Expanded connectivity and the rich diversity it brings to the interactive process—as 

reflected in a spirit of inclusion—enhance the potentiality of creative emergence in 

the self-organizing process of change. The notion of inclusion acknowledges value 

for what another has to offer without compromising one’s own perspective. Buber’s 

characterization of dialogue calls for the act of “making the other present” (as cited in 

Friedman, 1976, p. 87). Making the other present suggests entering into a 

“partnership interchange seeking to find the perspective of the other without imposing 

one’s own version of ‘truth,’ while, at the same time, offering to the other [another] 

form of truth. . . . ” (Friedman, 1976, p. 85). Including one another in the conversation 
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suggests that individuals with diverse views negotiate with and respond to each other 

as they jointly discover patterns of organizing themes, which continually recreate 

themselves in a self-referential way, simultaneously, at both individual and collective 

levels.

Making the other present, as an inclusionary act, means listening hard, seeking to 

understand the perspectives of those whose ideas do not fit with an accepted point of 

view. It recognizes the value of the learning that occurs in the process of taking in 

new information, being invited into the experience of another’s lived reality, and 

being challenged by a logic that does not match one’s own. The spirit of inclusion 

acknowledges that the best ideas in the world are patently useless if they do not make 

sense to those who are invited to take action in support of those ideas; that, in fact, the 

best ideas in the world are probably those that are co-created by people with differing 

perspectives who understand the implications for implementing the ideas, the 

underlying assumptions upon which they are based, and the variable nuances for 

interpretation by others in an array of contexts. 

The act of inclusion serves to increase connectivity and, therefore, difference, in the 

context of self-organizing interaction; the potential tension created by differing points 

of view enhances the potential for emerging innovation and change. The “heat” that 

emerges within a lively and diverse exchange of gestures and responses among 
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participants of dialogue can result in a “bifurcation,” or transformative shift, 

reminiscent of Prigogine’s experiments (1996). An idea that was previously 

incomprehensible is “transformed,” not because the idea changed, but because the 

emerging perspectives of those who are engaged in the creative conflict begin to shift 

to a different frame of reference, a new way of seeing, in the context of the interactive 

process itself. Heightened tension may produce an observable increase in energy in 

the form of straightened posture, animated behaviors, nervousness, a louder voice, a 

shaky voice, or sudden clarity and intensity in the articulation of a deeply felt point of 

view. The energy that emerges in these spirited and confrontational conversations is a 

source of creative emergence. 

Participants of transformative dialogue are invited to experiment with learning how to 

“stay in the heat” in the context of difficult interactions, to immerse themselves in the 

opposing forces of paradox needed to see new perspectives. The tendency to gloss 

over points of conflict, to rephrase (or spin) language in an effort to diffuse its central 

(and potentially provocative) meaning, or to simply change the subject, are common 

habits of communication in which people avoid the honest and respectful interactions 

that lead to a deeper understanding of alternative points of view, which enable 

shifting patterns to emerge. While there are no prescriptive actions for how to be with 

conflict, participants of transformative dialogue have the opportunity to experiment 

with ways of interacting with one another, “trying on” the qualities of courage and 
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integrity, respect and humility, that serve to enhance the relational connectivity 

needed to jointly explore a shared pathway to a deeper level of understanding. 

Inclusion offers the opportunity for face-to-face interaction. While the interactive 

processes of transformative dialogue can occur in expanded media (i.e., electronic 

communication, published articles, letters, memos, and other types of documents—

paper or electronic), sharing the experience of the same physical space enables people 

to come to know one another more fully, to begin to understand what the other stands 

for in real and tangible ways. This added quality of connectivity enhances the 

potential for trust and respect, regardless of the variable experiences and points of 

view individuals bring into the conversational space. As people share the physical 

experience of transformative dialogue, they begin to discover common values and 

goals; they experience the sincerity, capability, conflicting perspectives, passion, 

courage, anger, disappointment, commitment, and overall humanity of their 

counterparts as ideas are offered, analyzed, understood, challenged and co-

constructed in the dynamic space of genuine self-organizing interaction.

Every act of inclusion, paradoxically, includes the simultaneous act of exclusion. 

There are inevitably those voices that are left out in an effort to include representative 

points of view in the self-organizing, interactive processes of change. Voices are also 

excluded when they are ignored or undervalued. For example, “including others” 

consciously or unconsciously in constrained conditions can become a form of 
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exclusion. Limited time availability, perceived illegitimacy of the language/message, 

unacceptability of format relative to the norm, or a pretension of inclusion in order to 

“give people a chance to ventilate”—and thereby, potentially diffuse their momentum 

for resistance to the dominant views at a later time—are acts of exclusion that can 

occur within an inclusionary format. The dynamics of emerging power relations in the 

form of enabling constraints influence how many and which voices are included, and 

how well they are heard. Conscious awareness of the enabling constraints that emerge 

within the interactive process can influence the relative degree of inclusion and 

exclusion, thus impacting the level of connectivity, hence diversity, that contributes to 

the potential for dynamic and creative emergence.

Overall, it is the relational spirit of inclusion that guides choices for expanded 

connections that lead to the potential for deeper understanding and creativity in the 

context of transformative dialogue. We cannot co-create meaning and action in 

isolation; it is only within the self-organizing process of human interaction that our 

experiences of being, in the form of individual and collective identity and intention, 

emerge. Gergen suggests, “We may rightfully replace Descartes’ dictum [cogito ergo 

sum] with communicamus ergo sum” (1994a, p. viii). I wonder if, in the spirit of 

inclusion, we could suggest instead, “Communicamus ergo sumus.”
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Spirit of Inquiry
A spirit of inquiry enables participants of transformative dialogue to approach 

“knowing” as an unfolding process of exploration, discovery, and co-creation. This 

relational sensibility embodies the paradox of the known and the unknown inherent in 

complex, self-organizing processes of change. Questions themselves are structures of 

known information that invite the discovery or invention of the unknown; the act of 

co-creating answers to bridge the known and unknown holds the potential for 

changing the initial framework of the known. Participants of self-organizing 

interactive processes of change put their truths out in the relational space of dialogue 

in the form of a metaphorical question representing the known: “Here’s my 

experience, my point of view. How does that fit with your point of view, and what 

does it mean to us collectively as we seek to understand our individual and collective 

identities and intensions?” Interactive gestures and responses in the context of 

relational exploration hold the potential for generating shifting perspectives. The 

conscious act of approaching complex, self-organizing interactions from the 

perspective of questions instead of answers can serve to open up conversation for 

deeper discovery, thus holding the promise for collective understanding and creative 

emergence.

Provocative questions emerge in the relational space among individuals participating 

in transformative dialogue from a spirit of inquiry. “Are we even exploring the right 

question here?” is an example of a question that invites a meta-level consideration of 
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purpose and intent in which both individual and collective perspectives are forming 

and being formed by the other while focusing on meaningful ideas for joint 

understanding and development. Questions also serve to ground people in their own 

experiences when they have spun themselves into conversations that seem to lead to 

meaningless abstractions. Examples of questions that might help individuals bring 

themselves back down to earth include: “What is your experience of that issue, or 

those questions?” “Does this thinking fit within the principles upon which we 

agreed?” “What was our original intent here?” “Shall we go back and revisit our 

purpose to see if it still makes sense to us in today’s environment?”

Generative and open-ended questions create “containers” within which individuals 

can frame their excursions into the unknown. For example, questions that invite 

exploration around identity could include: “Who am I?” “What is important to me?” 

“Who are we together?” “What do we both care about?” “What does each of us bring 

to this conversation based on our previous experiences around the topic that brings us 

together?” Exploration and discovery around principles may be triggered by 

questions such as, “What do I stand for?” “What do we jointly stand for?” “How do 

our choices and actions reflect our individual and collective values?” “How do we 

want to interact with one another in the context of this self-organizing process of 

change?” “What might that process look like?” or “What can we agree on?” 

Questions that probe intentions might be as simple as: “Where am I going?” “What 
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do I want to see happen here?” “What are we up to in this conversation?” “What can 

we create together that brings us to where we want to be?”

Questions serve to probe hidden assumptions as well as implications and 

consequences of prospective actions. They can also invite pause and reflection; for 

example, “What aren’t we thinking about here?” or “What is our logic for these 

conclusions?” are questions that slow down the conversations going forward and shift 

the attention toward deeper discovery. Questions invite exploration of possibilities 

based on experiences of past successes. Research on appreciative approaches to 

inquiry suggests that the “unconditional positive question” serves to “discover what 

gives ‘life’ to a living system when it is most alive, most effective, and most 

constructively capable” (Cooperrider & Whitney, 2000, p. 5), thus strengthening the 

affirmative capability of the whole system, enabling it to build hope and momentum 

around a deep purpose (Ludema, Cooperrider, & Barrett, 2001). Examples of 

questions that invite conversations focused on the positive core from which to build 

images for the future include, “What are the things you value most about yourself and 

the self-organizing experience of which you are a part?” “What are the core factors 

that give ‘life’ and ‘energy’ to the self-organizing process of which you are a part?” or 

“What are the possibilities of that which we can create together based on the best of 

who we are?” The question Einstein asked himself at the beginning of his career, 

“What would it be like to travel in a beam of light?” (Goleman, Kaufman, & Ray, 
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1993) is a metaphor for the spirit of inquiry that guides creative emergence. Einstein 

later declared: 

The important thing is not to stop questioning. Curiosity has its own 
reason for existing. One cannot help but be in awe when he 
contemplates the mysteries of eternity, of life, of the marvelous 
structure of reality. It is enough if one tries merely to comprehend a 
little of this mystery every day. Never lose a holy curiosity. (NOVA 
On-line, 2001, www.pbs.org/wgbh/nova/einstein)

Inherent in the spirit of inquiry is the paradoxical human tendency toward the desire 

for certainty and predictability, which inhibits the sense of curiosity leading to joint 

exploration and discovery in transformative dialogue. Assumptions of singular truth 

about one point of view over another, fear of the unknown and unknowable, as well 

as resource limitations or perceived power constraints, are examples of contradictions 

to the spirit of inquiry in the context of human interaction. In contrast, when 

conversations are alive with inquisitiveness and generative energy, they are infused 

with new information, ideas, and unpredictable potentiality. Expanded inquiry in 

dialogue opens the frontier for jointly discovering, creating, and enacting ideas that 

transcend ideological limits. Two or more people engaged in inquiry allow for 

collective tinkering, playing around with ideas until something worthwhile emerges, 

perhaps only to disappear and re-emerge later in another form with even greater 

possibility. Individual and collective minds that are open to discovery and invention 

in transformative dialogue hold the promise for creative organizational changing.
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Spirit of Spontaneity
The spirit of spontaneity highlights the unrehearsed and provisional nature of 

emerging idea development in the context of self-organizing change. Individuals are 

able to make interim choices within their moment-to-moment communicative 

interactions, appropriate for their particular circumstances. By recognizing the 

emerging patterns that both reflect and influence what they are jointly thinking, 

saying, and doing, they are in effect, co-creating the substance of the current moment 

and are, therefore, influencing the substance of the next moment, the moment 

thereafter, and so on. From this point of view, the now is the emerging future. People 

are jointly constructing the future by weaving together their unrehearsed narratives in 

the context of conversations with those who share the present experience of being. As 

members of complex human networks, individuals can optimize their individual and, 

therefore, the collective capability of creative change by reflecting on their own 

interactive behaviors in relation with the behaviors of others with whom they are 

communicating in the process of self-organizing change.

The inherent features of uncertainty and unpredictability that characterize complex 

processes highlight the need for spontaneous and provisional thinking as people look 

for ways of making sense of their realities. How can participants of change co-create 

meaning and action if individuals in positions of relative power are already certain 

about where the conversations should lead? The spirit of spontaneity enables 

experimentation with ideas in a conversational context. Individuals learn relationally 
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as they propose, respond, test, challenge, build, shift, and adjust themselves into the 

future, using the best information available to them in the present relational moment. 

They are surely more aware, more creative in the present moment than they were in 

the previous moment—but not nearly as aware or creative as they will be in the next 

moment as a result of what they are co-creating, reflecting upon, and learning jointly 

in the experience of spontaneous interaction with another.

Participating in transformative dialogue from a spirit of spontaneity also reflects the 

paradox of planned, non-spontaneous presentations based on predetermined thinking 

that is shared within a framework of spontaneity. The credible development and 

presentation of ideas, grounded in meaningful data, are clearly a part of the dynamic 

and constructive interaction required to expand perspectives and co-create new levels 

of understanding, leading toward cooperative action. The spontaneity comes in the 

ways in which prepared ideas are set forth: i.e., are they offered as singular truths or 

as the basis for substantive conversation? 

Buber’s metaphor of the narrow ridge provides a way of thinking about the spirit of 

spontaneity in the context of transformative dialogue. “Instead of a broad upland . . . 

of sure statements about the absolute . . .[I want to ‘rest’ (Buber’s word) on the idea 

of] a narrow rocky ridge between the gulfs where there is no sureness of expressible 

knowledge . . .” (as cited in Friedman, 1976, p. 3). A narrow ridge describes a 
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paradoxical unity of reality that is often understood as either-or alternatives. “The 

unity of the contraries is the mystery at the innermost core of dialogue” (as cited in 

Friedman, 1976, p.3). Participants of change are challenged to both advocate an 

authentic point of view and remain open to others’ authentic, perhaps equally studied 

and credibly presented, perspectives in the relational space of transformative dialogue 

characterized by exploration, discovery, and spontaneous innovation.

It is within the spirit of spontaneity that participants of self-organizing change 

continually account for themselves to each other. They are assuming what Shotter 

(1993) refers to as “rhetorically responsive behaviors” (p. 178) as they continually 

respond to what others are doing while, at the same time, trying to persuade others to 

take the position they want. Spontaneity occurs when people come into an interaction 

with a prepared point of view and remain willing to deconstruct that point of view as 

appropriate in the process of co-constructing a preferred outcome with others in the 

context of transformative dialogue. Thus, participants of complex change engage in 

unrehearsed conversations, as characterized by Shotter and Katz, in which they

 . . . deconstruct the routine links and relations between things once 
constructed and taken for granted. In this way, new possibilities are 
revealed. People do this in the directive use of words: by saying “Look 
at that”, “Look at this”; people can lead others and themselves to 
notice important features of their circumstances. In ordinary 
conversations, people arrest or interrupt each other in order to 
deconstruct and establish so that they can make new distinctions and 
so create new knowledge. They also use analogies, metaphors, and 
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other ways of making comparisons to develop new ways of talking. (as 
cited in Stacey, 2000, p. 354)

It is with a spirit of spontaneity that participants of self-organizing change learn to 

appreciate the creative, messy, unfolding works-in-progress. Final plans containing 

deterministic outcomes are replaced by living documents that can grow and change 

through spontaneous emergence in the context of ordinary human dialogue in an ever-

changing reality.

Spirit of Possibility
Prigogine’s assertion that the “future is under perpetual construction” (1996, p. 1) 

suggests the limitless possibilities that human beings can jointly create in the context 

of transformative dialogue. The potentialities inherent in the co-construction of new 

ideas in a self-organizing process of change provide motivation for figuring out 

optimum choices for how to interact with others in a particular context. If participants 

are open to what they do not know as they seek to build upon that which they know 

so far and can discover together in their continuing interactions, then they hold in 

their relationships with others the promise for creating the future realities they choose 

to experience.

Imagination and hope are central to the spirit of possibility. Marcel (1951) writes that 

human existence is an inexplicable mystery for which there are no final answers. By 

becoming explorers of the mystery, people expand the realm of the possible for the 
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future. Polak (1973) draws the link between possibility and action when he suggests 

that human beings co-create the future through the images they project, which in turn, 

foster the behavior most likely to bring about their realization. From Polak’s point of 

view, human beings live into the future they envision together (Ludema, 1996).

Within the spirit of possibility is the paradoxical element of the comfortable status 

quo. The constraints that naturally emerge within the dynamics of power relations 

inherent in complex human interactions reflect the parameters of control, which keep 

the limitless possibilities of creative potential within a range of acceptability as 

enacted by those participating in the co-creation of emerging change. Embracing the 

paradoxical characteristics of control and the limitless possibilities of creative 

emergence holds useful potential for high-risk industries that require uncompromising 

standards for safe operations while at the same time requiring innovation and change 

needed to sustain the standards of safety in an ever-changing political, technological, 

social, and economic environment.

The spirit of possibility enables the co-creation of systems tools in the context of self-

organizing interactive processes of change. Systems tools are inventions that occur 

within transformative dialogue that serve to facilitate particular communication and 

action, coordinated for a particular purpose in particular conditions (Stacey et al., 

2000). In addition, the ongoing, interactive processes of change hold the potential for 
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continual emergence of systems tools in the form of modifications and refinements 

needed to accommodate new information that emerges in the context of changing 

phenomena. Procedures, policies, programs, and process frameworks (i.e., the 

emerging ROP developed in the context of this study) are examples of system tools 

that that are co-created within the self-organizing process of human communication 

among people within a complex network. Depending on conditions impacting human 

motivation, the structure and function of organizational tools can evolve slowly or be 

transformed dramatically in the context of creative emergence within self-organizing 

interactive processes of human communication.

A belief in the potentiality for what can be, which has meaning and value for both the 

individual and the collective, provides motivation for “staying in the game and 

figuring it out together.” The act of jointly discovering and co-creating meaning, i.e., 

individual identity and intentions that form and are formed by collective identity and 

intentions, holds the potential for a level of collective energy and commitment that 

enables participants of self-organizing change to reach toward transcendent goals on 

behalf of the collective good. The possibility of the real and the good may be a central 

motivating force emanating from the positive core of every human being who tries to 

make sense out of a complex reality and choose ways of interacting with others that 

contribute to a better future. 
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Summary
The emerging theory offered in the context of this study is one in which change is 

characterized as transformative dialogue described as a complex, self-organizing 

process of human interaction. The theoretical grounding for this analysis follows 

closely the work of Stacey who argues that complexity and chaos theories offer a 

radical alternative for understanding complex human phenomena. In summarizing the 

fundamental implications of his work, Stacey clearly avoids prescriptive actions for 

change. For him, to suggest how self-organization should proceed and what should 

emerge from self-organization would be a contradiction to the self-organizing 

processes the theory is explaining. The theory itself invites recognition of the 

uniqueness and non-repeatability of human experience, which precludes prescriptive 

action. Stacey (2000) says, 

If there is a prescription, it is that of paying more attention to the 
quality of your experience of relating and managing in relationship 
with others. This is a reflexive activity requiring each one of us to pay 
more attention to our own part in what is happening around us. This 
requires a reflective development of self-knowledge. It means taking 
one’s own experience seriously. The reward, in my experience, is to 
find oneself interacting more effectively, not only for one’s own good, 
but also for the good of those with whom one is in relationship. (p. 
412)

The challenge for individuals is to learn how to develop and sustain the skills and 

competencies required to refocus attention on the quality of the relational experience 

that contributes to emerging change. Interactive behaviors appropriate for each unique 

and complex situation cannot be prescribed in a “how to” approach and probably 
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cannot be taught in traditional ways (Stacey, 2000). Instead, these skills are best 

learned through individual and collective experimentation in everyday conversations 

with others about common concerns impacting shared goals. Increasing the capacity 

for self-reflection, taking responsibility for personal contribution to the relational 

dynamic emerging in the present interactive moment, developing skills in facilitating 

free-flowing conversation with others, learning to observe patterns of dynamic 

interactive behaviors, and then choosing appropriate personal communicative 

gestures and responses that positively impact the collective good, are capabilities 

unique to each individual that can be developed through increasing awareness of 

complex processes, experimentation with behavioral choices, and continual practice. 

From the perspective of the findings introduced in this study, grounded in social 

constructionism and complexity theories of creative emergence, there can be no 

prescriptive behavioral answers because each interactive moment brings a new set of 

circumstances from which to make sense in an ever-changing context. 

The theoretical propositions offered in this study invite the individual participant of 

change—regardless of one’s level of positional power in an interactive network—to 

assume a proactive role in learning how to effectively engage in the process of co-

creating change within the complex, self-organizing processes of human interaction. 

The theory moves toward a proposal for a relational, perspective-making framework 

in the form of five relational sensibilities observed in the ROP story, as a framework 
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for individual reflection, self-discovery, experimentation, and learning about how to 

become more aware of personal behavior in a relational context. The relational 

sensibilities, described as the collective spirits of freedom, inclusion, inquiry, 

spontaneity, and possibility emerging from a complex process of human interaction, 

provide a context within which individual participants of change can consider where 

to focus attention, how to interpret what is going on around them, and how to interact 

with others in ways that serve to support emerging individual and collective 

intentions. 

Table 2 provides a summary of the proposed relational sensibilities, which taken 

together, provide the basis for a heuristic framework to guide individual 

experimentation and learning in the process of participating in complex, self-

organizing change within the context of transformative dialogue.

Table 2. Relational Sensibilities for Participating in Complex, Self-organizing 
Change in the Context of Transformative Dialogue

Spirit of 
Freedom

Spirit of 
Inclusion

Spirit of 
Inquiry

Spirit of 
Spontaneity

Spirit of 
Possibility

ccii



Choosing 
whether and 
how to 
participate in 
self-organizing a 
process of 
change

Becoming 
aware of 
enabling and 
constraining 
effects of power 
relations

Discovering and 
honoring 
emerging 
integrity of self 
and others 

Expanding 
connectivity and 
diversity

Making the 
other present

Listening and 
learning

Co-constructing 
meaning and 
action in the 
relational space 
of dialogue

Seeking 
opportunities 
for developing 
trust, respect, 
understanding 
of another’s 
experience

Collectively 
structuring the 
known in ways 
that invite joint 
discovery and 
invention

Exploring 
provocative 
questions

Seeking meta-
level 
perspectives to 
understand 
emerging 
patterns of 
behavior 

Grounding 
meaning and 
action in 
individual and 
collective 
experience

Co-creating 
emerging 
outcomes

Thinking 
provisionally

Noticing 
patterns that are 
emerging in the 
present moment 
and choosing 
actions 
accordingly

Being prepared 
for rhetorically-
responsive 
dialogue with 
authentic and 
credible 
positions

Acting from 
beliefs in and 
images of the 
possible

Building on 
potentialities

Staying in the 
game

Honoring 
parameters of 
control that emerge 
in the interactive 
process

Discovering 
transcendent goals 
that serve the 
common good

Table 2 continues
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Spirit of 
Freedom

Spirit of 
Inclusion

Spirit of 
Inquiry

Spirit of 
Spontaneity

Spirit of 
Possibility

Choosing how to 
develop 
relational 
credibility via 
competence, 
trustworthiness 
and genuineness

Holding the 
creative tension, 
which enables 
the potential for 
transformative 
emergence 

Being aware of 
emerging power 
relations and 
their effect on 
meaning and 
action

Framing/ 
reframing 
conversational 
focus 

Exploring 
answers from 
the “positive 
core”

Challenging 
others while 
remaining open 
to their 
positions

Each of these relational sensibilities offers a focal point for making sense of complex, 

self-organizing change. They provide a context within which individuals can consider 

choices for engaging in transformative dialogue that hold potential for creative 

change. Understanding organizational change as a complex responsive process of 

human interaction has radical implications for scholars and practitioners who seek 

pragmatic theories and actions for engaging in organizational change in a complex 

and ever-changing reality.
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Chapter 6: Future Horizons for Research and 
Practice

Summary
The purpose of this study was to explore further the complex, self-organizing process 

of emerging organizational change as exemplified in the development of the revised 

reactor oversight process (ROP). The intent was to begin to construct a theory of 

organizational change as communication interaction grounded in the findings of this 

research. A narrative account of the ROP development process served as the 

substance from which to generate this constructionist theory of change. This theory 

was co-constructed with the participants of change, from a range of ethnographic 

data, including their personal stories of observations and experiences, archival 

documentation, and researcher observations and experiences. Patterns of human 

interaction in the ROP development process, characterized in the emerging theory as 

transformative dialogue, revealed a set of relational sensibilities that, taken together, 

provided a framework for guiding individual choices about what to pay attention to, 

how to interpret what was going on around them, and how to interact with others in 

the process of co-constructing change. Participants of the ROP change process 

learned to hold the ambiguity of paradox inherent in complex, self-organizing 

processes of human interaction and thus experienced the creative tension at “the edge 

of chaos” as they jointly constructed an emerging ROP.



The theoretical foundation for this nascent theory of generative organizational change 

as transformative dialogue is derived from the complexity and chaos theories 

emerging in the physical sciences and social constructionist models found in the 

social sciences. Complexity and chaos theories offer metaphors for understanding 

change as a complex, non-linear, dynamic self-organizing process of continuous 

emergence occurring in far-from-equilibrium conditions at the edge of chaos. From a 

complexity point of view, the traditional objectives of planned organizational change 

based on assumptions of control, certainty, and predictability are illusions never to be 

fully realized in an intersubjective reality of continual emergence for which there can 

be no predetermined blueprint. 

Social constructionist views suggest that meaning is created in the relational space 

between two persons communicating in the present moment. Each of us brings a 

unique understanding of “what is” to our present interactions based on accumulated 

relational meaning-making experiences with others throughout our lives, prior to the 

present-moment interaction. The critical connectivity within complex, self-organizing 

processes of change occurs at the micro level of human interaction in which the 

participants of change jointly construct purposeful meaning and action. If we view the 

phenomenon of change from the combined points of view of complexity theory and 

social constructionism, it becomes clear that the quality of our relatedness in the form 
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of ordinary conversational and behavioral interactions with others is central to the 

process of co-creating the future(s) to which we aspire.

A framework made up of five relational sensibilities that emerged in the context of 

this study provides a foundation for a generative theory of organization change as 

transformative dialogue. The spirits of freedom, inclusion, inquiry, spontaneity and 

possibility collectively create a context within which individual participants of change 

can begin to formulate a relational strategy appropriate for the particular interactive 

processes of the complex changes of which they are a part. Within this perspective-

making framework, individuals can consider critical choices about how to interact 

with others in the process of co-constructing individual and collective meaning and 

action in the present moment, thus impacting the unfolding future. The emerging 

theory of organizational change as participative transformative dialogue offered in 

this study is, by design, non-prescriptive in nature. However, the model assumes a 

level of individual and collective responsibility for co-constructing choices, in the 

context of complex phenomena, which hold potential for positively impacting the 

emerging outcomes needed to support both individual and collective intentions.

Implications for Organizational Change
The ideas of change offered in this study are at the very least provocative, and at 

most, heretical. They fly in the face of the dominant management theory, practice, and 

discourse reflected in our academic journals, boardrooms, change management 

programs, and expert organizational consulting models. Stacey et al. (2000) suggest 
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that how we understand and use the emerging scientific theories of complexity and 

chaos in our organizational settings will determine whether these models lead us 

toward a radical new paradigm for thinking about how we engage in the processes of 

complex organizational changing or whether they will simply become the new jargon 

of the next management fad that holds firmly to the current management paradigm 

based on assumptions of control, stability, and predictability inherent in accepted 

cybernetics and cognitivist models of change. Will we use the metaphors of 

complexity science as sophisticated tools enabling us to function more effectively as 

“experts” outside of the “systems” we manage, study and consult, thus encouraging 

us to believe we can prescribe evermore successful change interventions on behalf of 

others?13 Or, will these challenging new models of complexity and chaos invite us to 

pause, and consider what it means to be a part of a complex process of emerging 

change, and begin to focus our attention on ways of making sense of the complex and 

unpredictable elements of emergence, paradox and creative tension, and then choose 

ways of engaging with others that will tap into the shared wisdom and the collective 

potentiality of the interactive processes of which we are a part?

Having been both a corporate manager and a change management consultant, I reflect 

on and appreciate my own preferences for certainty, control, and predictability. We 
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the employee teams and their supervisors will be when they discover we’ve self-organized them!” 



like having answers that are well researched and grounded in the latest management 

theories. We like being able to make promises to our clients that the methods we offer 

can ensure a new level of individual and organizational capability. As managers, we 
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like having experts recommend what we need to be doing to be more successful, to 

increase organizational capability, and to achieve more dramatic performance 

outcomes. Although current organization development and social change theories 

emphasize individual empowerment and participation, they often assume a 

predetermined plan of action according to a recommended theoretical model 

developed to achieve targeted goals upon which successful implementation will be 

measured. If the results of an initiative do not achieve and sustain the prescribed 

goal(s), we say we “missed the mark,” implying failure. Or, perhaps, we reframe our 

perceived shortcomings by attributing them to unforeseeable changes in the 

marketplace. Or, perhaps, we find more creative ways to measure the successes we 

want to claim.

As I consider the implications of this study on my own practice as an organizational 

change consultant, I am noticing that I have begun to shift the way in which I see my 

role when interacting with clients. I no longer recommend answers—prescribed 

approaches and outcomes for systemic organizational change initiatives. Instead, I 

tend to engage people in conversations about what challenges they are struggling 

with, what changes are emerging in their worlds, and how they are engaging with 

others in the processes of figuring out strategies that make sense in their particular 

organizations. I might inquire about how we can begin to change the conversations, 

invite new conversations, or expand existing conversations to engage participants of 
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change in the process of co-constructing creative, purposeful meaning and action on 

behalf of individual and collective needs and aspirations. 

Below are some examples of organizational implications for considering complex 

change as transformative dialogue:

• Creative change emerges from within complex interactive processes of relational 

sense making among those who share common circumstances. What would 

happen if our organizational strategies for change focused on creating spaces for 

transformative dialogue in which individuals representing diverse points of view 

and areas of expertise were invited into a process of exploration and discovery, in 

which they co-constructed meaning and action appropriate for the particular 

circumstances in which they were involved?

• What would be the result if enactors of change throughout the organization began 

to experiment with learning to hold the tension of paradox and the related conflict 

it produces at the “edge of chaos,” thus enhancing the potential for the creative 

emergence of new perspectives, a new core ideology of meaning and action?

• What would it look like if traditional leadership efforts aimed toward providing 

vision and direction needed to achieve targeted performance goals were refocused 

on efforts to engage others in conversations for co-creating strategies needed to 

enhance performance effectiveness and organizational health within understood 

parameters of bounded instability inherent in complex interactive processes?
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• What would be the organizational impact if individuals at every level of the 

organization began to focus their attention on the emerging patterns of their 

personal interactive behaviors and the consequences of those behaviors on the 

processes and outcomes of co-constructing meaning and action with others?

• What might it look like if individuals began to develop their own interactive 

strategies within a framework of relational sensibilities (for example, the spirits of 

freedom, inclusion, inquiry, spontaneity, possibility) for engaging with others in 

transformative dialogue in ways that held potential for co-creating outcomes that 

could benefit both the individual and the organizations of which they are a part? 

• What if the Nuclear Regulatory Commission (NRC), nuclear industry, and public 

stakeholders continued to co-construct strategies for change in transformative 

dialogue well beyond the final implementation of the ROP development process? 

For example, what if stakeholders began seriously to explore and socially 

construct strategies for dealing with nuclear waste in the US?

• What would happen if nuclear leaders chose to engage in transformative dialogue 

with individuals in their operations, maintenance, and engineering organizations 

to jointly develop and initiate creative actions needed to achieve enhanced 

performance outcomes in their local power plants? What relational capabilities 

would motivate leaders to experiment with learning how to hold the tension of 

paradox inherent in their complex realities and co-construct emergent strategies 
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for continuous changing in response to the day-to-day experiences of running 

nuclear power plants safely and efficiently?

Future Research
The opportunities for future research about organizational change as transformative 

dialogue are exciting and far reaching. An important next step would be to validate 

these findings in other kinds of complex organizational settings, characterized by a 

need to rely on the collective capability for co-creating change strategies that have 

meaning and purpose for individuals and the organizational within which they reside. 

Further research would press forward on questions such as the following: “What other 

relational sensibilities influence and are influenced by the ways in which individuals 

choose to engage in transformative dialogue needed to co-construct responses to a 

complex ever-changing realities?” “To what extent would the particular relational 

sensibilities identified in the ROP process be relevant in other complex organizational 

settings?” “How might pragmatic approaches to complex organizational changing be 

transformed to focus on micro interactions between individuals in the present moment 

of transformative dialogue as influenced by relational sensibilities in order to increase 

connectivity, diversity, and creative emergence?”

A compelling research possibility is to further develop the framework of relational 

sensibilities offered in this study into a heuristic learning tool to be used by 

individuals at any level of an organization who choose to expand their capabilities for 
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understanding complex realities in new ways and generating interactive behaviors 

that hold potential for increasing the possibilities of creative co-construction of 

meaningful change with others. The proposed tool for self-discovery and learning 

would be designed to enable a user to generate particular questions about how he or 

she might focus attention, consider ways to interpret the complex circumstances, and 

make choices about personal interactive behaviors that would be most useful for 

engaging others in a process of creative co-construction of meaningful change in their 

particular circumstances.

The ideas introduced in this study hold promise for exciting action research projects 

in which members of an organization may choose to engage with the researcher in an 

experimental process of learning about how to begin to change the focus and quality 

of conversations in their organizations. What does the process of changing look like 

when individuals at every level of the organization are invited to participate in 

transformative dialogue for co-constructing the individual and collective meaning, 

purpose, and actions that make sense to the whole? How can an organization 

systematically learn from its own action research in ways that increase individual and 

organizational capabilities for future application? 

Future research could also focus on the ROP process itself to determine the ways in 

which it functions as a tool for continued interaction among nuclear stakeholders 
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aimed toward the collective goal of sustaining safe nuclear reactor performance. 

Further study could also determine the degree to which ongoing transformative 

dialogue among participants of change produces continued enhancements of the ROP 

itself.

Conclusion
The opportunities are immense as we consider the new frontiers for organizational 

change research and practice suggested by the theoretical findings of this study. The 

emerging theories of complexity and chaos in the physical sciences provide 

provocative metaphors from which to understand complex processes of human 

interaction. The theories of social constructionism offer pragmatic ways of 

understanding acts of relational connectivity and generative sense-making that occur 

within complex, self-organizing processes of human interaction. This research 

suggests that we can begin to consider a shift from the entrenched paradigm of 

objectivity, certainty, control, and predictability to (a) the more liberating view of 

reality grounded in complexity and social constructionist perspectives, and (b) the 

promise of limitless opportunities available to us when we genuinely engage with 

others in co-creating a future that responds to our deepest sense of individual and 

collective meaning and purpose.
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Appendix A: Interview Protocol
As you know I’m studying the interaction that occurred among stakeholders during 
the process of developing, implementing—and now refining—the revised reactor 
oversight process—work that has been occurring over the past two years. I’m 
particularly interested in your personal experience of the process—what kinds of 
interaction and conversations were you involved in along the way, either one on one, 
or in the context of group meetings? And how were these interactions similar to or 
different from the more typical kinds of interaction you have observed or experienced 
with __________ [regulator, licensee, or public interest groups]. At this stage of my 
research, I’m looking for your stories, your feelings and reactions, your observations 
of what was happening, moments when you thought things were going well, you were 
excited and encouraged, and moments when things weren’t going so well. I want to 
learn about what happened from a communication interaction point of view.

ROP Story

1. What did you think of the overall process that was used to develop the ROP?

2. In general, how would you say the way that stakeholders interacted during the 
ROP was different from the way interaction has occurred in the past? In what 
ways is it similar?

3. Think of a time when the ROP process was really working well—the 
conversation was productive and people were at their creative best, genuinely 
working together to figure out solutions to tough questions.

• What did it look like? 
• What kinds of things were being said? 
• What factors contributed to the quality of the interaction?

4. Can you recall a specific time when you felt particularly engaged? What guided 
your choices about what to say? What not to say? How to say it? In what ways 
were you conscious about what and how you decided to express a point of view?

5. What did you bring to the ROP development process—skills, knowledge, talent 
and capacities—that contributed to making it work? 



6. Who were other important participants in the process? What were they doing to 
make the interaction successful? What did they value? What were they saying 
and doing that gave you that impression?

7. What were your hopes and expectations for the ROP development process? Were 
your hopes and expectations met? 

Contrasting Example
8. How is the ROP development experience different from other interactive 

experiences you have had with these stakeholders in the past? Can you describe 
an example of how previous interaction might have looked? 

• What were people saying and doing? 
• How were you responding?
• What were your expectations? . . . their expectations?
• What factors contributed to the ways people chose to interact? 

Reflections and Implications
9. During your participation of the ROP development process, when did the 

targeted outcome—or end point—become clear to you?

10. What was going on in the environment at the time the ROP was initiated? What 
were factors that led up to the initiation of the ROP? 

11. Why do you think this particular approach for stakeholder interaction was used?

12. When you think about nuclear power production in the US, how do you reconcile 
the need for maximum safety—and the regulator’s role in ensuring public safety
—on one hand, and the need for competent and creative freedom needed to run 
nuclear power plants safely and efficiently on the other?

 
13. Imagine a day in the future when the nuclear industry is a thriving and 

relationship between the regulator, the licensee, and the public is as it should be 
for safe and efficient nuclear power generation.

• What does it look like? 
• How are people interacting?
• What kind of results are they getting? 
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14. What might strengthen the potential for cooperative interaction among 
stakeholder groups in the nuclear energy environment going forward?
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Appendix B: Reactor Oversight Process (ROP) 
Description

http://www.nrc.gov/NRR/OVERSIGHT/ROP/description.html

Regulatory Framework 
The regulatory framework for reactor oversight is shown in the diagram below. It is a 
risk-informed, tiered approach to ensuring plant safety. There are three key strategic 
performance areas: reactor safety, radiation safety, and safeguards. Within each 
strategic performance area are cornerstones that reflect the essential safety aspects of 
facility operation. Satisfactory licensee performance in the cornerstones provides 
reasonable assurance of safe facility operation and that the NRC’s safety mission is 
being accomplished.

Within this framework, the NRC’s operating reactor oversight process provides a 
means to collect information about licensee performance, assess the information for 
its safety significance, and provide for appropriate licensee and NRC response. 
Because there are many aspects of facility operation and maintenance, the NRC 
inspects utility programs and processes on a risk-informed sampling basis to obtain 
representative information.



The Cornerstones of Safe Operation
The new reactor oversight program is, of course, anchored in the NRC’s mission to 
ensure public health and safety in the operation of commercial power plants. That will 
always remain the agency’s overarching responsibility.

The objective is to monitor performance in three broad areas—reactor safety 
(avoiding accidents and reducing the consequences of accidents if they occur); 
radiation safety for both plant workers and the public during routine operations; and 
protection of the plant against sabotage or other security threats.

To measure plant performance, the oversight program focuses seven on specific 
“cornerstones” which support the safety of plant operations in the three broad 
strategic areas.

Initiating Events—This cornerstone focuses on operations and events at a nuclear 
plant that could lead to a possible accident, if plant safety systems did not intervene. 
These events could include equipment failures leading to a plant shutdown, 
shutdowns with unexpected complications, or large changes in the plant’s power 
output.
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Mitigating Systems—This cornerstone measures the function of safety systems 
designed to prevent an accident or reduce the consequences of a possible accident. 
The equipment is checked by periodic testing and through actual performance.

Barrier Integrity—There are three important barriers between the highly radioactive 
materials in fuel within the reactor and the public and the environment outside the 
plant. These barriers are the sealed rods containing the fuel pellets, the heavy steel 
reactor vessel and associated piping, and the reinforced concrete containment 
building surrounding the reactor. The integrity of the fuel rods, the vessel, and the 
piping is continuously checked for leakage, while the ability of the containment to 
prevent leakage is measured on a regular basis.

Emergency Preparedness—Each nuclear plant is required to have comprehensive 
emergency plans to respond to a possible accident. This cornerstone measures the 
effectiveness of the plant staff in carrying out its emergency plans. Such emergency 
plans are tested every two years during emergency exercises involving the plant staff 
and local, state, and, in some cases, federal agencies.

Occupational Radiation Safety—NRC regulations set a limit on radiation doses 
received by plant workers, and this cornerstone monitors the effectiveness of the 
plant’s program to control and minimize those doses.

Public Radiation Safety—This cornerstone measures the procedures and systems 
designed to minimize radioactive releases from a nuclear plant during normal 
operations and to keep those releases within federal limits.

Physical Protection—Nuclear plants are required to have well-trained security 
personnel and a variety of protective systems to guard vital plant equipment, as well 
as programs to assure that employees are constantly fit for duty through drug and 
alcohol testing. This cornerstone measures the effectiveness of the security and 
fitness-for-duty programs.

In addition to the cornerstones, the reactor oversight program features three “cross-
cutting” elements, so named because they affect and are therefore part of each of the 
cornerstones:

• Human performance
• Management attention to safety and workers’ ability to raise safety issues 

(The so-called “safety-conscious work environment”)
• Finding and fixing problems (The utility’s corrective action program)

The review and assessment of these cross-cutting elements have an important role in 
the new program.
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Overall Description 
An overview of the reactor oversight process is shown below. For each cornerstone, 
NRC develops findings from inspections and licensees collect performance indicator 
data. Inspection findings are evaluated for safety significance using a significance 
determination process and performance indicator data is compared against prescribed 
risk-informed thresholds. The resulting information is then assessed and an 
appropriate NRC response is determined using the guidelines in an action matrix, 
which typically includes supplemental inspections for selected issues. Enforcement 
action is taken on significant inspection findings, as appropriate. NRC communicates 
the results of its performance assessment and its inspection plans and other planned 
actions in publicly available correspondence, on its web site, and through public 
meetings with each licensee.

Measuring and Inspecting Nuclear Plant Performance
Nuclear plant performance will be measured by a combination of objective 
performance indicators and by the NRC inspection program. These will be closely 
focused on those plant activities having the greatest impact on safety and overall risk. 
In addition, the NRC will conduct both periodic and annual reviews of the 
effectiveness of each utility’s programs to identify and correct problems.
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Performance indicators use objective data to monitor performance within each of the 
“cornerstone” areas. The data which make up the performance indicators will be 
generated by the utilities and submitted to the NRC on a quarterly basis. Each 
performance indicator is measured against established thresholds which are related to 
their effect on safety. While performance indicators can provide insights into plant 
performance for selected areas, the NRC’s inspection program provides a greater 
depth and breadth of information for consideration by the NRC in assessing plant 
performance.

The NRC will also monitor plant activities through its inspection program. The 
inspection program is designed to verify the accuracy of performance indicator 
information and to assess performance that is not directly measured by the 
performance indicator data.
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Using Performance Indicators
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Evaluation of 
Performance Indicator 
Data 
The performance indicator 
data will be evaluated and 
integrated with findings of 
the NRC inspection 
program. Each of the 
performance indicators has 
criteria for measuring 
acceptable performance. 
(As in all industrial 
activities, nuclear power 
plants are not error-free or 
risk-free. Equipment 
problems and human errors 
will occur. Each 
performance indicator is 
designed to determine 
acceptable levels of 
operation within substantial 
safety margins.) These 
objective criteria are 
designed to reflect risk 
according to established 
safety margins, as indicated 
by a color coding system.
A “green” coding indicates 
performance within an 
expected performance level 
in which the related 
cornerstone objectives are 
met; “white” indicates 
performance outside an 
expected range of nominal 
utility performance but 
related cornerstone 
objectives are still being 
met; “yellow” indicates 
related cornerstone 
objectives are being met, 
but with a minimal 
reduction in safety margin; 
and “red” indicates a 
significant reduction in 
safety margin in the area 
measured by that 
performance indicator. The 
performance indicators will 
be reported to the NRC on 
a quarterly basis by each 
utility. Following 
compilation and review by 
the NRC staff, the 
performance indicators will 
be posted on the NRC’s 
web site.

Performance Indicators 
by Cornerstone 

Performance indicators are reported quarterly by operators of 
nuclear plants, reviewed by the NRC staff, and posted on the NRC’s 

web site.
Safety Cornerstone Performance Indicator

Initiating events Unplanned reactor shutdowns (automatic and manual)
 Loss of normal reactor cooling system following unplanned 
shutdown
 Unplanned events that result in significant changes in reactor 
power
Mitigating Systems Safety System not available

• Specific Emergency Core Cooling Systems
• Emergency Electric Power Systems

 Safety System Failures
Integrity of barriers to release of radioactivity Fuel Cladding 
(measured by radioactivity in reactor cooling system)
 Reactor cooling system leak rate
  
Emergency Preparedness Emergency response organization drill 
performance
 Readiness of emergency response organization
 Availability of notification system for area residents
Occupational Radiation Safety Compliance with regulations for 
controlling access to radiation areas in plant
 Uncontrolled radiation exposures to workers greater than 10 
percent of regulatory limit
Public Radiation Safety Effluent releases requiring reporting under NRC 
regulations and license conditions
Physical Protection Security system equipment availability
 Personnel screening program performance
 Employee fitness-for-duty program effectiveness
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Inspection Programs
The revised oversight program continues to utilize a variety of NRC inspectors who 
monitor plant activities. The program includes baseline inspections common to all 
nuclear plants. The baseline inspection program, based on the “cornerstone” areas, 
focuses on activities and systems that are “risk significant,” that is, those activities 
and systems that have a potential to trigger an accident, can mitigate the effects of an 
accident, or increase the consequences of a possible accident. The inspection program 
will also review the “cross-cutting issues” of human performance, the “safety-
conscious work environment,” and how the utilities find and fix problems. 
Inspections beyond the baseline will be performed at plants with performance below 
established thresholds, as assessed through information gained from performance 
indicators and NRC inspections. Additional inspections may also be performed in 
response to a specific event or problem which may arise at a plant.

The inspections will be performed by NRC resident inspectors stationed at each 
nuclear power plant and by inspectors based in one of the four NRC regional offices 
or in NRC headquarters in Rockville, Maryland. The regional offices are in King of 
Prussia, Pennsylvania; Atlanta, Georgia; Lisle, Illinois; and Arlington, Texas.

The new inspection program uses a “risk-informed” approach to select areas to 
inspect within each cornerstone. The inspection areas were chosen because of their 
importance from the point of view of potential risk, past operational experience, and 
regulatory requirements.

The baseline inspection program has three parts—inspection of areas not covered by 
performance indicators or where a performance indicator does not fully cover the 
inspection area; inspections to verify the accuracy of a licensee’s reports on 
performance indicators; and a thorough review of the utility’s effectiveness in finding 
and resolving problems on its own.

Inspection reports will be issued for all inspections just as under the previous 
inspection program. The reports will be available to the public on the NRC’s Internet 
web site and from its Public Document Room at NRC headquarters.

Assessing Plant Performance
The inspection staff has developed a procedure, called the “Significance 
Determination Process,” to help inspectors determine the safety significance of 
inspection findings. This process will be used for an initial screening review to 
identify those inspection findings that would not result in a significant increase in risk 
and thus need not be analyzed further (a “green” finding). Remaining inspection 
findings—which may have an effect on plant risk—will then be subject to a more 
thorough risk assessment, using the next phase of the Significance Determination 
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Process. This more detailed assessment may involve NRC risk experts from the 
appropriate regional office and further review by the utility’s plant staff. The final 
outcome of the review—evaluating whether the finding is green, white, yellow, or red 
—will be used to determine what further NRC action may be called for.

Each calendar quarter, the resident inspectors and the inspection staff in the regional 
office will review the performance of all nuclear power plants in that region, as 
measured by the performance indicators and by inspection findings. Every six 
months, this review will be expanded to include planning of inspections for the 
following 12-month period.

Each year, the final quarterly review will involve a more detailed assessment of plant 
performance over the previous 12 months and preparation of a performance report, as 
well as the inspection plan for the following year. This review will include NRC 
headquarters staff members, the regional staff, and the resident inspectors.

These annual performance reports will be available to the public on the agency’s web 
site, and the NRC staff will hold public meetings with utilities to discuss the previous 
year’s performance at each plant.

In addition, NRC senior management will review the adequacy of agency actions for 
plants with significant performance problems. The managers will also take a wider 
view both of the overall industry performance and of the performance of the agency’s 
regulatory programs. The performance of plants requiring heightened agency scrutiny  
will then be discussed during a public meeting with the NRC Commissioners at the 
agency’s Rockville, Maryland, headquarters.

NRC Response Plan or “Action Matrix”
Assessment of Plant Performance

(in order of increasing safety significance)
NRC Response

I. All performance indicators and cornerstone 
inspection findings GREEN

• Cornerstone objectives fully met.

• Routine inspector and staff interaction
• Baseline inspection program 
• Annual assessment public meeting

II. No more than two WHITE inputs in different 
cornerstones

• Cornerstone objectives fully met.

Response at Regional level
• Staff to hold public meeting with 

utility management
• Utility corrective action to address 

WHITE inputs
• NRC inspection follow-up on WHITE 

inputs and corrective action
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III. One degraded cornerstone (two WHITE inputs or 
one YELLOW input or three WHITE inputs in any 
strategic area)

• Cornerstone objectives met with minimal 
reduction in safety margin

Response at Regional level
• Senior regional management to hold 

public meeting with utility 
management

• Utility to conduct self-assessment 
with NRC oversight

• Additional inspections focused on 
cause of degraded performance

IV. Repetitive degraded cornerstone, multiple 
degraded cornerstones, or multiple YELLOW inputs, 
or one RED input

• Cornerstone objectives met with longstanding 
issues or significant reduction in safety 
margin

Response at Agency level
• Executive Director for Operations to 

hold public meeting with senior utility 
management

• Utility develops performance 
improvement plan with NRC 
oversight

• NRC team inspection focused on 
cause of degraded performance

• Demand for Information, 
Confirmatory Action Letter, or Order

V. Unacceptable Performance
• Unacceptable reduction in safety margin

Response at Agency level
• Plant not permitted to operate
• Commission meeting with senior 

utility management
• Order to modify, suspend, or revoke 

license

NRC Response to Plant Performance
The quarterly reviews of plant performance, using both the performance indicators 
and inspection findings, will determine what additional action, if any, the NRC will 
take if there are signs of declining performance. This approach to enforcement is 
intended to be more predictable than previous practices by linking regulatory actions 
to performance criteria. The new process utilizes four levels of regulatory response 
with NRC regulatory review increasing as plant performance declines. The first two 
levels of heightened regulatory review are managed by the appropriate regional 
office. The next two levels call for an agency response, involving senior management 
attention from both headquarters and regional offices.

The oversight program retains the same tools used in the past for dealing with 
declining plant performance and violations. These tools, however, are used in a more 
predictable manner that is commensurate with the decreased safety performance. In 
the past, the NRC tended to use fines as a prime indicator of agency concern and as a 
motivator to affect licensee corrective actions. Under the new approach, there is a 
system of specified agency actions if performance declines. Fines will generally be 
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reserved for such things as discriminating against workers raising safety concerns, or 
willful misreporting of required information.

The NRC’s actions for performance below the “green” level may include meetings 
with the utility, additional inspections, and required reviews and response by the 
utility. Further declines in performance would warrant stronger action by the NRC, 
including a civil order or even the suspension of the utility’s operating license.

Violations of NRC Requirements
Each violation of NRC requirements found during NRC inspections will be evaluated 
to determine its effect on plant safety and risk. If the violation is of very low safety 
significance, it will be discussed in the inspection report with no formal enforcement 
action. The utility is expected to deal with the violation through its corrective action 
program, correcting the violation and taking steps to prevent a recurrence. The issue 
may also be reviewed during future NRC inspections.

If the NRC risk evaluation finds that the violation has higher safety significance, a 
Notice of Violation will be issued. A Notice of Violation may also be issued if the 
utility fails to correct a violation of low safety significance in a reasonable period of 
time or if a violation is found to be willful.

The Notice of Violation requires the utility to respond formally to the NRC with its 
actions to correct the violation and what steps it will take to prevent the violation 
from occurring again. The agency will then review the utility’s actions in a later 
inspection.

Normally, these violations will not be the subject of a fine. However, there may be 
violations that warrant a fine because of their unusual significance. These violations 
are likely to be uncommon. Possible examples include exceeding a safety limit 
specified in a reactor license or the inadvertent startup of a reactor.

In addition, some violations will call for the traditional enforcement approach, 
including the possible issuance of fines. Examples include:

• Discrimination against workers for raising safety issues or other willful violations.

• Actions that may adversely affect the NRC’s ability to monitor utility activities, 
including failure to report required information, failure to obtain NRC approval for 
plant changes, failure to maintain accurate records, or failure to provide the NRC with 
complete and accurate information.

• Incidents with actual safety consequences, including radiation exposures above 
NRC limits, releases of radioactive material above NRC limits, or failure to notify 
government agencies when emergency response is required.
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Communications/Making Information Available to the Public
The revised oversight process will provide more information on plant performance 
than in the past, and the information will be available on a more frequent basis. This 
information will be placed on the NRC’s Internet web site as well as in its Public 
Document Room at NRC headquarters.

A utility will submit to the NRC the quarterly performance indicator data for each 
nuclear power plant it operates. The NRC staff will review the data for completeness 
and accuracy. The staff will also evaluate inspection findings for that quarter to 
determine their safety significance. This review uses the agency’s “Significance 
Determination Process,” which is keyed to how plant safety systems and procedures 
contribute to the risk of a potential accident.

The performance indicators and the assessment of inspection findings will be placed 
on the NRC web site using the color notation of their significance—green, white, 
yellow, or red. The statistics and inspection findings which underlie the color notation 
will also be posted on the web site.

The revised oversight program is intended to fulfill the following four goals 
established by the Commission:

1.   To maintain safety by establishing a regulatory oversight framework that provides 
assurance that plants continue to be operated safely by plant operators. 
Maintaining safety is the NRC’s overarching mission.

2.   To enhance public confidence in the NRC’s regulatory program by increasing the 
predictability, consistency, objectivity and transparency of the oversight process 
so that all parties will be well served by the changes taking place.

3.  To improve the effectiveness, efficiency, and realism of the oversight process by 
focusing both agency resources and utility resources on those issues with the most 
safety-significance.

4.   To reduce unnecessary regulatory burden as the process becomes more efficient 
and effective.

How This New Oversight Process Differs from the Previous 
Approach
The previous oversight process evolved over a period of time when the nuclear power 
industry was less mature and there was much less operational experience on which to 
base rules and regulations. Very conservative judgments governed the rules and 
regulations. Significant plant operating events occurred with some frequency, 
therefore the oversight process tended to be reactive and prescriptive, closely 
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observing plant performance for adherence to the regulations and responding to 
operational problems as they occurred.

But we now have the benefit of four decades of operational experience and, generally 
speaking, steadily improving plant performance, particularly over the last decade or 
so. The new program focuses more of the agency’s resources on the relatively small 
number of plants which evidence performance problems. The baseline inspection 
program is considered the minimum inspection effort needed to assure that plants 
meet the “safety cornerstone” objectives. The baseline inspection program is 
performed at all reactor sites by NRC resident inspectors and inspectors from the 
regional offices.

Plants which do not meet the “safety cornerstone” objectives, measured by 
performance indicators and inspection findings, will receive increased inspection, 
focusing on areas of declining performance. There will also be inspections beyond the 
baseline program, even at plants performing well, if there are operational problems or 
events the NRC believes require greater scrutiny. Generic problems, affecting some or 
all plants, may also require additional inspections.

The previous oversight program relied more heavily on fines when violations 
occurred, while the new program will make broader use of other enforcement tools 
such as orders and other formal regulatory actions. When fines were imposed 
previously, they were often issued long after the violations occurred and their impact 
was substantially less than the cost of repairs or the costs associated with a shutdown 
to correct the violations. The new process is intended to be more effective in 
correcting performance or equipment problems because the agency’s response will be 
both more timely and more predictable.

The new assessment program is substantially different from the previous process. It 
makes greater use of objective performance indicators. Together, the indicators and 
inspection findings provide the information needed to support reviews of plant 
performance, to be conducted on a quarterly basis, with the results posted on the 
NRC’s Internet site.

The new assessment process also features expanded reviews on a semi-annual basis to 
include inspection planning and a performance report, all of which will also be posted 
on the NRC’s web site.

The performance assessment process previously involved three processes:
• Plant Performance Review—Conducted every six months to assess events, 

inspection findings, and other data. This review was done to plan future 
inspections and to identify those plants with declining performance that 
required further NRC action.
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• Senior management meetings—Twice a year, NRC senior managers 
reviewed information assessing plant performance to discuss what regulatory 
action was needed at plants with declining performance. The managers 
designated those plants warranting heightened NRC monitoring as being on a 
“watch list.” These “watch list” plants were then discussed at a public meeting 
with the Commission.
Systematic Assessment of Licensee Performance (SALP)—Every 12 to 24 
months, the NRC staff performed a separate review of the performance of 
each plant, preparing a Systematic Assessment of Licensee Performance 
report. This report included a numerical rating of the plant in four categories
—plant operations, maintenance, engineering, and plant support—as well as a 
narrative discussion of performance in each area.

Glossary
Baseline Inspection Program—The normal inspection program performed at all 
nuclear power plants. The program will focus on plant activities that are not 
adequately measured by performance indicators, on the corrective action program, 
and on verifying the accuracy of the performance indicators.

Corrective Action Program—The system by which a utility finds and fixes 
problems at the nuclear plant. It includes a process for evaluating the safety 
significance of the problems, setting priorities in correcting the problems, and 
tracking them until they have been corrected.

Cross-cutting Area—Nuclear plant activity that affects most or all safety 
cornerstones. These include the plant’s corrective action program, human 
performance, and “safety-conscious work environment.”

Inspection Reports—Reports are issued periodically to document inspection 
findings. These may cover a specific time period for the baseline inspection or a 
particular event or problem examined in a reactive inspection. All inspection reports 
are public documents and, when issued, are posted to the NRC’s Internet web site.

Performance Indicator—Objective data which records performance in a specific 
cornerstone of safety at a nuclear power plant.

Reactive Inspection—An inspection to examine the circumstances surrounding an 
operational problem or event occurring at a nuclear plant.

Regulatory Conference—A meeting between the NRC staff and a utility to discuss 
potential safety issues or to discuss a change in performance as indicated by a 
declining performance indicator or inspection finding. These meetings are open to 
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public observation unless they cover security issues, NRC investigation findings, or 
similar sensitive topics.

Resident Inspector—An NRC inspector assigned to a nuclear plant on a full-time 
basis. Each site has at least two resident inspectors.

Risk-informed—Incorporating an assessment of safety significance or relative risk in 
NRC regulatory actions

Cornerstone of Safety—Nuclear plant activities that are essential for the safe 
operation of the facility. These cornerstones are grouped under the categories of 
reactor safety, radiation safety, and safeguards.

Safety Conscious Work Environment—A working environment in which 
employees are encouraged to report safety concerns without fear of criticism or 
retaliation from their supervisors because they raised the issue.

Significance Determination Process—The process used by the NRC staff to 
evaluate inspection findings to determine their safety significance. This involves 
assessing how the inspection findings affect the risk of a nuclear plant accident, either 
as a cause of the accident or the ability of plant safety systems or personnel to 
respond to the accident.

Updated July 14, 2000
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Appendix C: ROP Principles
(Abstracted directly from Secretary of the Commission Paper [SECY-99-007, 1999, 
p. 7 & 8])

Once the regulatory oversight framework was established, the staff developed defining 

principles that formed the strategy and rules for the further development of the details of the 

regulatory oversight processes. These defining principles were developed with internal and 

external input obtained through written comments and public meetings. These defining 

principles established the relationship a between elements of the oversight processes, 

including enforcement and inspection.

• There will be a risk-informed baseline inspection program that establishes the 

minimum regulatory interaction for all licensees.

• Thresholds can be set for licensee safety performance, below which increased 

NRC interaction (including enforcement) would be warranted.

• Adequate assurance of licensee performance at the cornerstone level requires 

assessment of both PIs and inspection findings.

• Both the PIs and results of inspections used to assess a cornerstone will have risk-

informed thresholds.

• Crossing a PI threshold and an inspection threshold will have the same meaning 

with respect to safety significance and the need for some level of NRC 

interaction.

• The baseline inspection program will cover those risk-significant attributes of 

licensee performance not adequately covered by PIs 



• The baseline inspection program will also verify the accuracy of the PIs and 

provide for event response.

• Enforcement actions taken (e.g., the number of cited violations, the amount of a 

civil penalty) should not be an input into the assessment process. However, the 

issue that led to the enforcement action will continue to be considered in the 

assessment.

• Assessment process results might be used to modulate enforcement actions 

(although assessment results would not affect the determination of violation 

severity level).

• Guidelines will establish criteria for identifying and responding to unacceptable 

licensee performance.

It is important to note that these defining principles will result in an oversight process 

that provides adequate margin in the assessment of licensee performance so that 

appropriate licensee and NRC actions are taken before unacceptable performance 

occurs. 

Secretary of the Commission SECY-99-007, 1999, p. 7 & 8
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