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This study looked at leadership development at top performing nuclear plants in 

the United States. The examination of leadership development as actually practiced in 

the nuclear energy industry lead to the development of a best practice model.   

The nuclear industry is self-regulated through the Institute for Nuclear Power 

Operations (INPO). INPO has been evaluating nuclear plants over the past 15 years. 

Recently they have identified supervisor performance as a key factor in poor plant 

performance. INPO created a model for leadership development called Growing 

Industry Leaders. The nuclear industry has identified its aging workforce and 

subsequent loss of leadership as an emerging issue facing the nuclear industry in the 

next five to ten years. This initiative was aimed at both the supervisor shortfalls 

identified through plant evaluations and the state of the workforce within the nuclear 

industry.  

This research evaluated the elements of this model and compared them to a 

model of best practice. This research answered the following questions: What elements 

of leadership development should be included in leadership development programs? 

What would a model of best practice in leadership development look like?  Data was 

collected from nine out of 103 top performing plants. Development activities were 

categorized by a seven member panel of experts. These categories were then validated 

using three rounds of a Delphi process to reach consensus. This became the basis for 

the best practice model for leadership development.  
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CHAPTER 1 

INTRODUCTION 

Background 

Leadership development is a topic often discussed in generalities. These 

generalities can be seen in the number of books published on the topic of leaders. If 

leaders would simply read this one book on leadership all their shortcomings as a 

leader would be eliminated. If only developing leaders were this simple the world would 

be filled with great leaders. 

Developing effective leaders is a complex process. This process is complicated 

by the fact that there are few leadership development programs that are systematically 

developed to encompass all that a leader needs to know. A systematic process of 

development would lead practitioners to create a model for leadership development. 

This model would allow for other practitioners to replicate successful leadership 

development programs in different organizations with the expectation of similarly 

successful results.  

This study will investigate systematic leadership development. Exploring the 

literature on the subject will do this. As well as, examining leadership development as 

actually practiced in the nuclear energy industry. This will be done using high 

performing plants to create a model of best practice. 

Significance of the Study 

The nuclear industry is self-regulated through an organization called the Institute 

of Nuclear Power Operations (INPO). INPO has been evaluating nuclear plants over the 

past fifteen years. These evaluations have been directed at specific operational 
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objectives. In recent years plants have demonstrated their ability to competently operate 

nuclear plants using operational objectives. Efforts to continuously improve have driven 

INPO to begin looking into other factors, which can have an effect on a plants 

operational effectiveness.  

November of 2004 INPO introduced a document called “Guidelines for Effective 

Nuclear Supervisor Performance.” In this document they identify supervisor 

performance as a key factor in poor plant performance,  

In early 2003, analyses of industry events and of INPO plant evaluation results 

identified that shortfalls in nuclear supervisor performance were frequently 

causes of or contributors to plant events and to INPO evaluation areas for 

improvement.  In fact, supervisor performance shortfalls are one of the most 

recurrent causes for plant performance weaknesses.  Many utilities have 

identified similar shortfalls and recognize that improvement in supervisor 

performance presents a significant opportunity for meaningful gains in industry 

performance. (INPO, 2004, p.i) 

In addition to the development of this guideline for supervisor development INPO 

also kicked off an initiative called “Growing Industry Leaders.” This initiative was aimed 

at both the supervisor shortfalls identified through plant evaluations and the state of the 

workforce within the nuclear industry.  

The nuclear industry has identified its aging workforce and subsequent loss of 

leadership as an emerging issue facing the nuclear industry in the next five to ten years. 

The growing industry leaders initiative has identified a model for developing leaders. 
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This model was developed by INPO perhaps without the benefit of research in the field 

of leadership development. 

Leadership development in the nuclear industry in the next five to ten years will 

be critical to the continued success and possible growth of this highly technical industry. 

Theoretical Framework 

This study used the growing industry leaders model as the theoretical framework 

by which all other models were evaluated.  

 
Figure 1. Growing industry leaders: Strategy for a holistic approach.  

This model contains the recommended elements for leadership development. 

Each element in this model will be described in greater detail in the following sections. 

Self assessment/self awareness in this model is described as a development 

process, which is tailored to individual leader needs. Assessment instruments are used 
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to determine development needs. Leaders are measured against a list of nuclear 

industry leader competencies. The processes of self-discovery will allow leaders to 

make a personal commitment for change. 

Leadership courses and seminars in the context of this model include; National 

Academy leadership development courses and seminars, utility leadership development 

courses, university executive education programs, and all classroom programs used for 

leadership development. 

Orientation programs in the INPO model are programs designed to teach new 

people nuclear industry history, to pass on operating experience and to indoctrinate new 

leaders about the special nature of nuclear power. 

Special assignments in this leadership model are those special assignments 

specifically for the development of the leader. Examples of such assignments includes: 

INPO loaned employee, reverse-loaned employee program, short-term field 

assignments, special projects, coordination of field assignments and projects between 

utilities, and just-in-time leadership training prior to special assignments. 

Action learning in the INPO model is described as activities that are conducted in 

the field both complimenting and enforcing concepts learned in the classroom. These 

activities could be the result of post-course assignments, follow-up based on 

performance, or the result of an effectiveness evaluation. Action learning also occurs in 

the context of post-course project teams.  

Coaching and mentoring within the model can fall into several categories. The 

first is the leaders-teaching-leaders programs, courses and seminars taught by current 

leaders in the organization. Second, mentoring programs include a number of different 
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elements including coordinating mentoring assignments, providing mentor process 

training, and assisting in arranging external mentors. Coaching can either be an internal 

or external coaching arraignment. 

 These are the elements INPO recommends utilities include in their leadership 

development programs. This research evaluated the elements of this model and 

compared them to a model of best practice. 

Statement of the Problem 

INPO has offered a model for leadership development. This model has not been 

validated against any well known theoretical models.  This study identified models used 

by plants within the nuclear industry that have been identified as excellent operational 

facilities as well as models identified in the literature. This research created a model of 

best practice for leadership development within the nuclear industry that can be 

implemented and have a resulting positive impact on the development of leaders in the 

nuclear industry. 

Research Questions 

The elements identified in the INPO growing industry leaders model for an 

effective leadership development program are not elements which are commonly used 

by plants within the nuclear industry. These elements are identified in the literature as 

critical elements in effective leadership development programs. This research answered 

the following questions: 

1. What elements of leadership development should be included in 

leadership development programs? 

2. What would a model of best practice in leadership development look like?   
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The answers to these research questions created a model of best practice for 

leadership development within the nuclear industry. 

Limitations 

This study evaluated leadership development programs at nuclear plants within 

the United States, which have been identified by INPO as a top performing plant. 

Definition of Terms 

Action Learning as defined by Revans (1982) is “When, in an epoch of change, 

tomorrow is necessarily different from yesterday, and so new things need to be done, 

what are the questions to be asked before the solutions are sought? Action learning 

differs from normal training (education, development) in that its primary objective is to 

learn how to ask questions in conditions of risk, rather than to find the answers to 

questions that have already been precisely defined by others -- and that do not allow of 

ambiguous responses because the examiners have all the approved answers.” Action 

learning in the INPO model is described as activities that are conducted in the field both 

complimenting and enforcing concepts learned in the classroom. These activities could 

be the result of post-course assignments, follow-up based on performance, or the result 

of an effectiveness evaluation. Action learning also occurs in the context of post-course 

project teams. 

Job assignments for the purpose of this study include both temporary (less than 

six months) and long-term assignments used to develop leaders. Special assignments 

are those special assignments specifically for the development of the leader. Examples 

of such assignments includes: INPO loaned employee, reverse-loaned employee 

program, short-term field assignments, special projects, coordination of field 
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assignments and projects between utilities, and just-in-time leadership training prior to 

special assignments. 

Simulations/role plays include both live simulations and computer simulations. 

These simulations may last a few hours or several days.  

Self-Awareness in this study will include any type of self-evaluation instrument or 

peer evaluation instrument including 360-degree assessments used to increase an 

individual’s understanding of self. This will also include other self-reflection techniques 

such as journaling. Self assessment/self awareness is a development process, which is 

tailored to individual leader needs. Assessment instruments are used to determine 

development needs. Leaders are measured against a list of nuclear industry leader 

competencies. The processes of self-discovery will allow leaders to make a personal 

commitment for change. 

Coaching and mentoring can fall into several categories. The first is the Leaders-

teaching-Leaders programs, courses and seminars taught by current leaders in the 

organization. Second, mentoring programs include a number of different elements from 

coordinating mentoring assignments, providing mentor process training, and assisting in 

arranging external mentors. Coaching can either be an internal or external coaching 

arraignment. 

Leadership courses and seminars include; National Academy leadership 

development courses and seminars, utility leadership development courses, university 

executive education programs, and all classroom programs used for leadership 

development. 
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Orientation programs are programs designed to teach new people nuclear 

industry history, to pass on operating experience and to indoctrinate new leaders about 

the special nature of nuclear power.  

Summary 

Effective leadership development is not easily identified. This study evaluated the 

nuclear industries leadership development program elements and compared them to 

the guidelines established by INPO and the literature. The result of this study is a model 

of best practice, which can be used to develop leaders in the nuclear industry as well as 

within other industries. 
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CHAPTER 2 

REVIEW OF LITERATURE 

Introduction 

There is an abundance of literature on leadership in general. There are 

numerous writings on what leaders should do to be an effective leader. There are 

various articles detailing specific competencies needed to be a leader. Leadership 

programs are conducted in academia, practitioners and by organizations on a daily 

basis.  

Many leadership development programs focus on improving one or two 

competencies. Often these programs are developed based on a current leadership best 

seller. Attend this three-day course and become a successful leader. They often focus 

on one or two areas where the author identifies the most success as a leader can be 

achieved. The measure of success may or may not be easily determined. 

Leadership development programs that have been systematically developed are 

not in the mainstream of leadership development. This is to say looking at a typical 

leadership development program, there is generally one approach to development, 

classroom training. This study will look at elements for leadership development that 

address developing a leader from a holistic perspective. This study will explore 

leadership competencies and leadership development programs to determine essential 

elements that should be included in a systematically developed program. 

Historical Theories 

There are numerous theories involving leadership. The intent of this research is 

not to recite these theories rather to identify actual best practice leadership 
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development programs. The theories which are foundational to leadership development 

should be explored however; exploring theories on leadership can consume a lifetime. 

This paper explores a few well known theories to help lay the groundwork for leadership 

development. 

Herzberg (2003) identified sixteen factors affecting job satisfaction which he 

called hygiene and motivators. Factors which contribute to job dissatisfaction are 

hygiene factors while those contributing to job satisfaction he called motivators. Hygiene 

factors include; company policy and administration, supervision, relationship with 

supervisor, work conditions, salary, relationship with peers, personal life, relationship 

with subordinates, status, and security. Herzberg opined, hygiene factors would only 

affect dissatisfaction and not lead to motivation. In other words employees could not be 

motivated to come early, work hard and stay late by focusing on these hygiene factors, 

employees were either satisfied or dissatisfied by these factors. Motivators include; 

achievements, recognition, work itself, responsibility, advancement and growth. Leaders 

focusing on these factors could expect employees to be motivated to come early, work 

hard and stay late.  

Tannenbaum and Schmidt (1958) defined a continuum of leadership which 

established the concept that leaders did not have to be either authoritarian or 

democratic but could exhibit a range of behaviors from authoritarian to democratic. The 

range of behaviors varies from boss-centered control to subordinate-centered control. 

They identify seven points of behavior along the continuum as:  

1. Manager makes the decision and announces it. 

2. Manager sells decision. 
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3. Manager presents ideas and invites questions. 

4. Manager presents a tentative decision subject to change. 

5. Manager presents problem, gets suggestion, makes decision. 

6. Manager defines limits; asks group to make decision. 

7. Manager permits subordinates to function within limits defined by superior. 

This continuum allows leaders to use a range of behaviors making it possible to be 

democratic in relationships and still maintain authority and control.  

House and Mitchell (1974) further refined the expectancy theory by developing 

the path-goal theory of leadership. In essence their theory states, followers are 

motivated by a leader’s action as long as this action is in alignment with the followers 

expectations. These expectations must be aligned with the follower’s goals or lead to 

the goal, hence path-goal theory. There are two fundamental premises which support 

this theory. First, leader behavior must be acceptable and satisfying to followers. 

Second, leader behavior must be motivating and supportive of the followers. Table 1 

below summarizes the path-goal theory of leadership. 

Table 1  
Path-Goal Theory 
Leader      
behavior 

Contingency factors  Cause Subordinate attitudes 
and behavior 

1 Directive 
 

Personal 
perceptions 
 

1 Job satisfaction 
 Job→ Rewards 

2 Supportive 

1 Subordinate    
 characteristics 
 Authoritarianism 
 Locus of Control 
 Ability 

Influence⇒ 
  

3 Achievement-
oriented 
 

Motivational 
 stimuli  
Constraints  
Rewards 

4 Participative 

2 Environmental 
factors  
 The Task 
 Formal Authority  
  System 
 Primary work group

Influence⇒ 
 

2 Acceptance of leader  
 Leader → Rewards 
3 Motivational behavior 
 Effort →Performance 
 Performance 
→Rewards 
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Situational leadership as a developmental theory has been around and accepted 

as foundational supervisory development. The theory was first offered by Hersey and 

Blanchard in 1969 as the life-cycle theory of leadership. They have since re-evaluated 

the life-cycle theory and renamed it the now popular situational leadership. The basic 

premise behind situational leadership according to Hersey and Blanchard is “that 

different leadership situations require different leadership styles” (1996, p.45). Leaders 

who are successful can change their behavior to match the needs of their followers 

depending on the situation. According to Hersey and Blanchard situational leadership is 

more about meeting employee needs than it is about leadership. The original life-cycle 

theory focused on two perpendicular continuums, task and relationship. The vertical 

axis was relationship and the horizontal task. Both axes went from low to high and they 

created four quadrants in which a leader could determine what style to use to most 

effectively lead.  

A key element in the situational leadership model is that it focuses on assigning 

an employee to complete a specific task. The quadrants are now labeled directing (low 

relationship-high task), coaching (high relationship-high task), supporting (high 

relationship-low task), and delegating (low relationship-low task). Using these styles 

depends on the maturity, now called development level of the individual being assigned 

the task. The situational leadership model is depicted in Figure 2 below. 
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Figure 2. Situational leadership model.  

 

Leadership Competencies 

The purpose of this study is not to identify leadership competencies but their 

impact on leadership development programs cannot go unmentioned. In the following 

section leadership competencies within the framework of their impact on elements of an 

effective leadership development program will be explored. 

Leadership competencies are a major focus of leadership development 

programs.  Hernez-Broome and Hughes (2004) state, “Leadership competencies 

remain a core dimension of leadership development activities in most organizations.” 
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Organizations have built their development programs as well as performance 

management processes around competency models.  

Cacioppe (1998) points out that there are numerous benefits to using 

competency based leadership development programs, chief of which is clarity around 

skills and outcomes. Leadership effectiveness is directly related to a leader’s ability to 

influence others. Campbell and Dardis, (2004) recognize several traits, which aid 

leaders in influencing others, one of which is their competence. 

According to Hernez-Broome and Hughes (2004) leadership competencies 

should align with an organization’s strategy.  Tyrrell and Swain (2000) concur; effective 

leaders need to understand their company's leadership competencies in order to get the 

most out of leadership development programs. Leadership competencies have left their 

mark on leadership development programs and will continuer to do so for the 

foreseeable future (Hernez-Broome and Hughes, 2004).  

A search for the right set of leadership competencies can be endless. There are 

some that show up in the literature, which will be mentioned here. In an interview with 

Warren Bennis, Dearlove (2004) ascertained several leadership competencies vision, 

motivation, engagement, adaptive capacity and emotional intelligence. Being able to 

see the ‘big picture’, recognizing and acting on global trends, interdependence 

(Cacioppe, 1998), and understanding world-wide economics (Cacioppe, 1999) are all 

important leadership competencies.  Cacioppe (1999) opines that building self-esteem 

and self-worth are important leadership competencies. Hernez-Broome and Hughes 

(2004) identify global competition, strategy, change agent, relationship builder, and 

talent developer as key leadership competencies. Coaching, communication, creativity 
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and motivation, setting direction, gaining commitment, creating alignment (Anonymous, 

2004), and leading change are all leadership competencies (Parke-Davis, 2001). 

There are numerous competency studies available for organizations to use and 

follow. Lombardo and Eichinger (1992) believe, “There are a number of research-based 

lists of competencies from respected institutions like the Center for Creative Leadership, 

Saville Holdsworth Limited (SHL), DDI, Hay-McBer, and Personnel Decisions, Inc., and 

respected instruments from researchers like Bernard Bass and Clark Wilson.” Further 

they assert there is little disparity between these lists of competencies. In conclusion 

Lombardo and Eichinger (1992) suggest that these lists comprise 85 percent of the 

known leadership competencies and therefore companies should not waste resources 

by conducting competency studies. 

Emotional intelligence in leadership development can be considered a 

competency. Tyrrell and Swain (2000) make a case for emotional intelligence as a 

competency because they believe emotional intelligence can be developed. This is 

further supported by the belief that emotional intelligence will take some time to 

effectively develop. Tyrrell and Swain (2000) refer to the four major components of 

emotional intelligence as self-awareness, social awareness and self-management and 

social skills. These components could be considered leadership competencies. Tyrrell 

and Swain (2000) cite a Hay Group study that found, “A survey of 15 global companies 

found that EI is responsible for 80-90 percent of leadership success. At the highest 

leadership levels, EI accounts for virtually the entire advantage.”  This highlights the 

relative importance of emotional intelligence as a competency. 
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The ultimate goal of competency development is for leaders to be able to achieve 

a particular set of behaviors. These behaviors lead to desired outcomes.  Hernez-

Broome and Hughes (2004) describe leadership development as a process of 

developing strengths and minimizing weaknesses. 

Leadership Development Programs 

Leadership development programs focus on many different attributes of 

leadership. Using a systematic approach to developing leaders should cause 

developers of these programs to first identify the end state for leaders. Cacioppe (1999) 

found that a large number of leadership development programs focused on determining 

the appropriate approach or learning method and finding a provider that met their 

needs. This is an all too common occurrence in building leadership development 

programs.  Russon and Reinelt (2004) identified disconnects between desired 

outcomes and leadership development initiatives.  

If leadership development programs are to be effective and address current gaps 

in leadership effectiveness, programs must focus on the desired end state. This state 

needs to be set by current leaders. The reality is that human resource personnel 

develop most leadership development programs. These well-intentioned individuals 

may lack the strategic vision necessary to correctly identify the desired outcome of 

leadership development that senior leaders would recognize (Cacioppe, 1999). 

Many factors affect the effectiveness of leadership development programs. 

Identifying the desired outcome or objectives of the program is a first step. The result of 

any development program is to change individual’s current behaviors to align with the 

desired behaviors. However, Hernez-Broome and Hughes (2004) point out that effective 
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leadership is not just a result of leaders demonstrating the right behavior or a change in 

leader behavior as a result of receiving feedback. Leadership development programs 

must identify the correct leader behavior for each leader based on his/her 

circumstances. 

The beginning point for many effective leadership development programs is to 

help leaders better understand themselves. This understanding of themselves helps 

leaders determine areas for improvement in which development programs can foster 

effective leaders. Davies (1994) describes an effective leadership development program 

as one that integrates an understanding of self with other key elements to achieve the 

desired result. Many methods for leaders to better get to know themselves are identified 

through out the literature. 

The most prevalent tool used in leadership development programs is the 360-

degree feedback assessment.  This tool allows leaders to see themselves from several 

different perspectives.  Johnson (2004) described on best practice company that used 

the 360 as a pre and post development evaluation tool to determine the effectiveness of 

their leadership development program. Through this knowledge of ones self a leader 

can pinpoint areas in which development will provide the best overall outcome. 

Developers of leadership development programs need methods to determine if 

development activities are aligned with the desired outcome of the program (Russon 

and Reinelt, 2004).  The meeting of desired outcomes is critical to ensuring that leaders 

who participating in the program are meeting the needs of the organization at the other 

end.  
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The outcome of any leadership development program must ultimately result in 

the transfer of skill or knowledge as demonstrated in the actual work environment.  

Cacioppe (1999) stated, “in order to gain full value from a leadership program there has 

to be transference and follow-up to ensure the leadership skills are being utilized in the 

workplace.”  This transfer is one area in which development practitioners need to focus 

more attention. The best way to transfer skill or knowledge in the workplace is to allow 

for leaders to actually practice the desired behavior. Tyler (2003) points out that all too 

often development programs, away from the workplace, afford new learning 

opportunities but do not allow leaders time to try out their newly acquired skills before 

leaders play catch-up once they return to the job.  Leaders need to see the benefits of 

newly acquired skills while they are still involved in the development process (Cacioppe, 

1999). 

There are several other factors influencing outcome identification in leadership 

development programs. Cacioppe (1999) notes two important factors. First, leadership 

development programs need to build a leader’s self-esteem. Second, leaders learn a 

great deal from each other. Through observation and discussion with other leaders gain 

a different perspective about themselves and how to interact with others. 

These factors, outcomes, evaluation, transfer of knowledge and objectives, 

combine to set the stage for an effective leadership development program. Setting the 

stage will not in and of itself guarantee an effective leadership development program. 

Throughout the literature there is not a single recognized model of leadership 

development, which identifies the essential elements of an effective leadership 

development program. Hernez-Broome and Hughes (2004) noted, “Activities like 
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coaching, mentoring, action learning, and 36O degree feedback are increasingly key 

elements of leadership development initiatives.” This researcher discovered, throughout 

the literature, nine themes that bear repeating in effective leadership development 

programs. These are; action learning, job assignments, simulations/role plays, self-

awareness, coaching/mentoring, classroom training/education, building relationships, 

succession planning, and work-life balance. Each of these will be discussed individually 

in the following sections. 

Action learning is one of the key elements for leadership development as 

evidenced by the number of times it is referenced in the literature. Action learning is 

often used as the only or primary means to develop leaders. In the purest sense 

Cacioppe (1998) describes action learning as a group of four to eight leaders working 

together to solve a real organizational issue. Hanna and Glassman (2004) add these 

could be individual or team issues that require cooperation from others. Action learning 

and experiential learning are closely related and at times the lines between the two blur. 

For the purposes of this research action learning and experiential learning form one key 

element for use in an effective leadership development program. 

Strategic projects also fit under the umbrella of action learning. Cacioppe (1999) 

describes strategic projects as an opportunity for a leader to gain insight into a segment 

of the organization that is focused on a current strategic initiative. Hernez-Broome and 

Hughes (2004) corroborate this when they point out that leadership development occurs 

in the framework of ongoing work tied to strategic business initiatives.  

The development occurs when individuals in order to complete their action 

learning or strategic project have to gain new skills or knowledge. Additionally, Hanna 
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and Glassman (2004) point out the need for project members to receive critical 

feedback from senior leaders on an actual organizational issue helps action learners to 

examine their personal effectiveness.  

Hanna and Glassman (2004) further state the importance of senior leadership 

participation in the process. This needs to occur at the onset of the project as well as 

upon completion. Senior managers who form action learning teams or strategic project 

teams asking them to solve a complex problem or issue and then take no action on the 

recommendations run the risk of minimizing the development opportunity as well as the 

potential organizational benefits from moving the organization closer to a learning 

organization.  

Action learning and strategic project assignments engage four to eight 

participants focusing on a real organizational issue or project often identified by senior 

management (Cacioppe, 1999). This form of leadership development, development in 

the environment of work, is occurring more frequently (Hernez-Broome and Hughes, 

2004). Action learning is a key element of leadership development. The hands on 

practical activities support the notion that most learning occurs through experience 

(Cacioppe, 1998).  

Organizations use job assignments as a key element in their leadership 

development processes. These assignments are often used to give leaders a different 

perspective from their current assignment (Cacioppe, 1998). These assignments can be 

either long term or short-term assignments. In today’s business environment they often 

include a global perspective.  
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Job assignments for development are often tailored to an individual leaders 

needs. These needs are often supersede the immediate needs of the organization. 

Hernez-Broome and Hughes (2004) acknowledge challenging job assignments as a 

compelling form of leadership development and as a method currently being used by 

many organizations for leadership development.  

In their study of leadership Tyrrell and Swain (2000) discovered that companies 

who fell into the most-admired company category used planned career assignments as 

a key development tool. This process whereby senior leaders look ahead and identify 

roles and responsibilities required in a particular leadership position and then match 

those with development needs of leaders establishes job assignments as a key element 

in effective leadership development. 

Perhaps the most telling evidence for including job assignments in a leadership 

development program is where most leaders actually develop, on the job. According to 

Van Velsor (2000), “For most people, the capacity for leadership must be developed 

over a lifetime. Although people who have leadership responsibilities often attend 

development courses to acquire needed skills, most leadership development happens 

outside the classroom on job assignments.” Intuitively this is true, consider how 

tradesmen and craftsmen learn their trade or skill, first as an apprentice and then by trial 

and error. Why should it be any different for leaders? 

Role plays and simulations while on the surface may seem like training methods, 

in the context of leadership development are key elements of an effective leadership 

development program. Zenger and Folkman (2003) stress the need to include 
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simulations, which are engaging and pertinent in leadership development programs. 

These should include many decision points with apparent outcomes and liabilities. 

Role-plays may entail situations such as dealing with a difficult employee, 

conducting performance reviews or managing conflict. The goal of these type role-plays 

is to improve leader’s interpersonal skills. Using trained observers leaders can receive 

feedback, and thus improve, on their behaviors relative to the situation (Cacioppe, 

1999).  

Blending two approaches to leadership development, coaching and role-playing, 

provides a unique opportunity for development. This approach allows leaders to reverse 

their role and provide coaching to others. This in turn allows the leader to see 

themselves from their subordinate’s perspective (Johnson, 2004).  

According to Cacioppe (1998) computer simulations can be used to develop a 

wide range of leadership skills including strategy, planning, finance, marketing, and 

organization behavior. Johnson (2004) describes a comprehensive two-day 

organizational simulations focusing on organizational issues. This type of simulation 

allows leaders to make mistakes and receive critical feedback in a safe environment 

and in a place where the consequences of wrong action are not as potentially damaging 

to the organization.  

Role-plays and simulations allow leaders to experiment with different leadership 

skills in a safe environment. This puts leaders in situations where the outcome is not 

damaging to the organization and allows the leader to learn from mistakes. 

Self-awareness has been identified as a key element in leadership development. 

Several activities contribute to this element. First, and probably the most recognizable is 
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the 360 feedback instrument. Other self-awareness activities include assessments, self-

reflection, and feedback. 

The cornerstone of many leadership development programs is the 360-degree 

instrument. According to Cacioppe (1999) 360-degree feedback has been a key 

element in effective leadership development programs. Hernez-Broome and Hughes 

(2004) identified 360-degree feedback use in leadership development programs as an 

up and coming trend. They noted both the popularity and growth in their use. 

Davies (1994) recognizes an assessment phase as a major part of a leadership 

development program. Hanna and Glassman, (2004) do not limit assessments to 360-

degree instruments or other feedback instruments but identify other methods of self-

assessment, which should be included in a leadership development program. These 

include other self-assessment instruments such as Myers-Briggs, DISC, and HBDI. Van 

Velsor (2000) defines assessments as, “information, presented formally or informally 

that tells you where you are now-what your current strengths are, what development 

needs are important in your situation, and how effective you are.” Johnson (2004) 

mentions one leadership development program that begins with a week of behavioral 

and psychological assessments. The Center for Creative Leadership, according to Van 

Velsor (2000), recognizes assessments as one of three key elements in a leadership 

development program. 

Self-refection is mentioned throughout the literature as a method to increase a 

leader’s understanding of themselves. Journaling is the most popular form of self-

reflection. Hanna and Glassman (2004) imply an integrated perception of self will drive 

leaders to search even deeper within themselves for understanding. This understanding 
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will lead to a more holistic approach to developing leadership skills. Cacioppe (1998) 

suggests that increasing knowledge of one’s self should be the foundation for an 

effective leadership development.  

Zenger and Folkman, (2003) point out that feedback can encourage leaders to 

reflect on their own development and perform critical self-analysis. Increasing self-

awareness is a benefit to any leadership development program. The extent to which it is 

used will vary from program to program. One thing is clear self-awareness is a key 

element in an effective leadership development program. 

Coaching and mentoring are quickly becoming essential elements in leadership 

development programs. Coaching which has been used predominately in the past as a 

method to fix broken leaders, is more often today being used as a development tool. 

According to Hanna and Glassman (2004) there is an increase in the use of coaches by 

leaders in order to gain knowledge on leadership.  

Coaching for development is not limited to formal coaching arrangements with 

professional coaches, although this still occurs at very high levels within organizations. 

Denton (1995) describes a program where experienced leaders act as coaches or 

individual mentors for a one year period following a leadership training event. In addition 

coaching and mentoring find their way into group events as well as individual sessions. 

Zenger and Folkman (2003) describe how experienced leaders recount their war stories 

about handling difficult situations, tough negotiations, or other challenges. 

Reading books on leadership has long been a method leaders used to develop 

themselves when there were no formal or well structure leadership development 

programs. Books on leadership often fit the mold of coaching or mentoring. Hanna and 
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Glassman (2004) conclude these types of “books offer the reader the wisdom of those 

who have climbed the mountain.” 

Zenger and Folkman (2003) recognize a growing movement to provide personal 

coaching for development, not just when a leader is in trouble. Cacioppe (1999) 

identified coaching as a major aspect of leadership development. Coaching and 

mentoring are an essential element in an effective leadership development program. 

Classroom training and education are a foundational piece of any leadership 

development program. Hernez-Broome and Hughes (2004) state, classroom training 

should not be the only part of a leadership development initiative, and may be the least 

critical.” This recurring theme in the literature points to the overuse of classroom training 

and education by leadership development practitioners and the need to broaden 

development methods. This in no way should lead practitioners to swing the pendulum 

to the opposite end. Hanna and Glassman (2004) point to a surfacing of leadership 

training events and workshops advancing the necessary skills and knowledge for 

leaders of the future. Leaders still need to have the requisite skills and knowledge of 

leadership. 

Classroom training and education for leadership development needs employ 

adult learning theories to better utilize a leader’s time spent in the classroom. Allowing 

participants to become involved in the class as presenters, the use of group discussions 

and case studies analyses (Cacioppe, 1998) will increase the effectiveness of 

leadership training. 

Leadership training and education needs to emphasize the practical application 

of cognitive skills and help individuals gain the influence skills and self-knowledge to 
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become more effective leaders (Hanna and Glassman, 2004). Business school 

executive programs (Tyrrell and Swain, 2000) are a good foundation for developing 

these skills and knowledge. Leadership content should include decision-making, 

situational leadership, giving and receiving feedback (Denton, 1995), conflict 

management, team assessment and development, strategic planning, and political 

awareness (Hanna & Glassman, 2004). 

Leadership training in the classroom will continue to be an essential element of 

an effective leadership development program. The best place to be introduced to new 

skills or knowledge is the classroom. Leadership development practitioners need keep 

in mind the needs of leaders as the develop classroom events.  

A key element in any leadership development program is the opportunity to bring 

leaders together and to build relationships (Hernez-Broome and Hughes, 2004). 

Cacioppe (1998) illustrates this phenomenon, “Another element that is rated as one of 

the major benefits in attending a leadership development program is meeting and 

building a relationship with other participants. The time spent with other managers 

discussing similar issues, problems and concerns, builds a bond that can be called on 

again and again in dealing with everyday problems.” Van Velsor (2000) agrees that 

most leadership development occurs outside the classroom through other medium, one 

such medium is through relationships with others.  

Hanna and Glassman (2004) recommend a low student to staff ratio during 

leadership development programs. Allowing leaders to not only build relationships with 

one another but also with staff members who can provide leaders with a different 

perspective on leading. 
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Team-building activities are great ways to develop and build relationships. These 

activities are also powerful leadership development opportunities (Zenger and Folkman, 

2003). Building relationships is a key element in an effective leadership development 

program. 

According to Beddowes (2004) succession planning is a crucial element in 

leadership development programs. 

Work-life balance issues are emerging as a part of leadership development 

programs. According to Hernez-Broome and Hughes (2004), “In an environment of 

constant change and unrelenting competition, managing stress and personal renewal to 

avoid burn-out are becoming a central focus for leadership development.” Further 

evidence to support this claim is that most Center for Creative Leadership (CCL) 

leadership development programs include activities to address work-life balance 

(Hernez-Broome and Hughes, 2004). Work-life balance is a key element in leadership 

development programs.  

Contribution of this Study 

This study will create a model of best practice for leadership development, which 

currently does not exist. Throughout the literature there are numerous writings on the 

topic of leadership. There are however no universally recognized models of an effective 

leadership development program.  

While this model will be based on current practice within the nuclear industry, 

developing effective leaders is the goal of all leadership development programs. 

Practitioners in leadership development will find the results of this study useful as they 

build programs around the model of best practice created in the course of this research.  
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Summary 

The literature identifies several key elements, which should be included in 

leadership development programs. These key areas include; action learning, job 

assignments, simulations/role plays, self-awareness, coaching/mentoring, classroom 

training/education, building relationships, succession planning, and work-life balance. 

Several of these key areas are included in the Institute of Nuclear Power Operations 

(INPO) model. The remainder of this research will focus on actual practice in the US 

nuclear industry.  

This research identified, through a panel of experts using the Delphi technique, a 

model of best practice for leadership development in the nuclear industry. Practitioners 

to improve the development of leaders can use this model. Further, this model could be 

followed by practitioners outside of the nuclear industry, as there is not currently a 

model of best practice identified in the literature.  
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CHAPTER 3 

METHODOLOGY 

Introduction 

Throughout the literature numerous authors have created leadership models 

which focus on one aspect or another of leadership.  There is not a model for leadership 

development that is identified as a best practice model for practitioners to follow. 

Institute of Nuclear Power Operations (INPO) has recommended a model for the 

nuclear industry. This model has elements that are found in the literature but does not 

encompass all the elements covered in the literature.  

This research used a seven-member panel of experts to create a model of best 

practice, within the nuclear industry, which can then be used to create an effective 

leadership development program at individual nuclear plants. This panel consisted of 

experts in the field of leadership development. Panel members are practitioners within 

the nuclear industry who have a background in leadership development either through 

academia or industry experience. In some cases they have both an academic 

background and experience in industry applying the concepts of leadership 

development. All panel members have been working in the field of leadership 

development for a minimum of five years. Panel members and their background can be 

found in Appendix A. 

Research Questions 

The elements identified in the INPO growing industry leaders model for an 

effective leadership development program are not elements which are commonly used 

by plants within the Nuclear Industry. These elements are identified in the literature as 
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critical elements in effective leadership development programs. This research answered 

the following questions: 

1. What elements of leadership development should be included in 

leadership development programs? 

2. What would a model of best practice in leadership development look like?   

The answers to these research questions were used as the basis for a model of 

best practice for leadership development within the nuclear industry. 

Research Design 

This research evaluated the leadership development model recommended by 

INPO growing industry leaders. This was done using the Delphi technique. The top 

performing plants identified by INPO were evaluated. These top plants’ leadership 

development programs were the input used to create a model of best practice.  

This study began by determining which US nuclear plants are top performing 

plants based on their INPO Performance Indicators Index (INPO PI Index) score. 

Excellent plant performance is a direct result of excellence in leadership. This 

excellence in leadership can be attributed to the ongoing development of leaders. 

These top performing plants will help the industry and the field of leadership 

development identify elements of a leadership development program which are 

essential to improving leaders overall competence. Using this strategic sample, best 

practices in leadership development within the US nuclear industry were identified.  

These top performing plants were surveyed to determine activities, both formal 

and informal, which had been conducted within the last 24 months for the purpose of 

developing first-line supervisors and above. This list of activities was compiled into one 
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list of activities. This was the basis from which the expert panel will begin their Delphi 

process. 

A panel of experts, within the nuclear industry, in leadership development was 

formed. This panel, consisting of seven industry experts, classified the identified 

activities into categories or elements. The expert panel used the Delphi technique to 

validate this classification. This classification was used to form the model of best 

practice. This model will allow nuclear plants to employ development activities to 

enhance nuclear plant performance throughout the US.   

Population 

 This study addresses leadership development within the United States 

commercial nuclear energy industry. At the time of this study there are 103 commercial 

nuclear plants in the United States.  

Sample 

 The strategic sample that was used for this study consisted of the top performing 

plants as identified by their INPO Performance Indicator Index scores. The INPO PI 

Index is described by INPO (2003) as follows, “INPO has formulated a performance 

indicator index for use in tracking overall plant performance.  The index is calculated 

using a weighted combination of WANO performance indicators and has a value 

between 0 and 100.  Stations with higher indexes generally have better performance in 

areas monitored by these indicators.” This index was used to identify the strategic 

sample for this study. There were 20 plants with an index score of 100. These 20 plants 

made up the strategic sample used in this study. The details for calculation of this index 

can be found in Appendix B. 
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Data Collection 

 The data collection process for this study began with the compilation of activities 

collected from the strategic sample participants. Participants were sent an email, 

followed up with a hard copy in the US mail, requesting their participation in this study. 

The request was sent to each of the leadership development contacts at the top 20 

plants identified for this strategic sample. The request was for a list of all activities 

conducted at their plant, both formally and informally, which contributes to the 

development of their first-line supervisors and above. This list of activities was 

requested for the prior twenty-four month period. Each of the leadership development 

points of contact determined which activities contribute to the development of their 

leaders. A copy of this email can be found in Appendix C. 

Data Analysis 

 The data analysis for this study consisted of using rounds of the Delphi technique 

to classify development activities. The first round consisted of the expert panel 

classifying or sorting into categories or elements the activities identified by the strategic 

sample. The result of the first round was a list of 74 categories.  This initial sort was 

then complied by the researcher and sent out to the panel for validation. These 74 

categories were the basis for the beginning of round two.  

The second round of the Delphi process began with each panel member will 

rating the complied categories using a 3-point scale: 1 (very important), 2 (somewhat 

important), and 3 (not important). All categories with a mean value greater than 2.0 

were removed from the list. The goal of the each validation round was to identify the 

categories which the panel had reached consensus belonged in a leadership 
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development program. This process of elimination was repeated until the list of 

categories became constant. The result of the second round was a reduction in the 

number of categories from 74 to 35.  

The results of the second round were then sent out to the panel and scored in 

the same manner as the second round. The result of the third round of the Delphi 

process was a reduction from 35 to 27 categories.  

The results of the third round were then sent out to the panel and scored in the 

same manner as the second and third rounds. The result of the fourth round of the 

Delphi process was a reduction from 27 to the final 21 categories. 

The data analysis is summarized it the Delphi Rounds Summary Table below. 

Table 2  
Delphi Rounds Summary Table 
Round Activity Result 
1 Initial classification 101 activities classified into 74 

categories 
2 First round scoring 74 categories reduced to 51 

categories 
3 Second round scoring 51 categories reduced to 33 

categories 
4 Final scoring 33 categories reduced to 21 

categories 
 

At this point the original leadership development activities needed to be 

combined with the newly created list of categories. The researcher, using the new 

categories determined by the expert panel, assigned each of the leadership 

development activities conducted over the past 24 months to one of the categories. This 

became the basis for the best practice model for leadership development identified in 

chapter five.   
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Summary 

This study created a model of best practice for leadership development. This 

model was created through the use of an expert panel using the Delphi technique to 

reach consensus on key elements and activities that should be included in an effective 

leadership development program. Panel experts came from the nuclear industry. Actual 

practice activities were identified at top performing plants throughout the US nuclear 

industry. Practitioners both inside and outside the nuclear industry to improve the 

effectiveness of their respective leaders can use this model of best practice. 
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CHAPTER 4 

RESULTS 

Purpose of the Study 

This study identified the leadership development activities and categories used in 

actual practice at top performing nuclear plants in the United States. These activities 

and categories formed the basis for the model of best practice developed as a result of 

this study.   

Participants in the study 

The Institute of Nuclear Power Operations Performance Indicator (INPO PI) 

index score was used to identify the top performing plants in the United States. Out of 

the 103 nuclear plants in the United States, there were 21 plants with a perfect INPO PI 

score of 100. One of these plants was excluded from the study as Institute of Nuclear 

Power Operations (INPO) does not have point of contact information for this plant on 

their leadership excellence center website. The plants selected for this study are listed 

in appendix D. There were 9 plants which actually responded to the request for 

information;   Beaver Valley 2, Braidwood 1, Braidwood 2, Byron 2, Indian Point 3, 

Limerick 1, North Anna 1, North Anna 2, and Seabrook 1. These plants are operated by 

5 different nuclear operating companies; Dominion, Entergy Nuclear, Exelon, 

FirstEnergy, and FPL Group. 

Data Assessment 

There were 101 activities identified by the 9 plants participating in this study. This 

list can be seen in appendix E. This list of activities was sent out via email to the seven 

expert panel members. The panel members were instructed to categorize the list of 101 
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activities. Each panel member determined based on their experience how the activities 

should be categorized. Once the list of activities was categorized by each expert panel 

member, the researcher complied a new list of categories. This list consisted of 74 

categories. This list can be seen in appendix F. Using this new list of categories, each 

panel member rated each category on a 3-point scale; 1 (very important), 2 (somewhat 

important), and 3 (not important). Categories with a mean value greater than 2.0 were 

removed from the list. An additional 18 categories were removed by the researcher as 

redundant. The Delphi process via email was repeated until all categories on the list 

were scored with a mean value less than 2.0.  The mean and standard deviation scores 

from each of the Delphi round are shown in the tables below. 

Table 3  
First Round Delphi Means and Standard Deviation 
Category Mean SD 
Adult Learning 2.0000 0.5774
Alignment 1.4286 0.7868
Alignment Meetings 1.8571 0.8997
Assessment 1.7143 0.9512
Assessment and Personal/Career 
Development  1.5714 0.5345
Assessment/Resource 1.7143 0.7559
Behaviors 1.5714 0.9759
Business Acumen 1.2857 0.4880
Business Sense 1.7143 0.9512
Change Management 1.2857 0.4880
Coaching 1.1429 0.3780
Coaching 1.4286 0.7868
Communication, In field coaching 1.7143 0.9512
Communication/Relationship between 
levels/dept 1.4286 0.7868
Communications 1.1429 0.3780
Competency 1.8571 0.8997
Conflict Management 1.5714 0.7868
Decision Making 1.7143 0.7559
Decision Making and Problem Solving 1.5714 0.7868

(table continues) 
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Table 3 (continued). 
Category Mean SD 
Discipline Specific Training 2.1429 0.6901
Effective Supervisor and Leadership Skills 1.4286 0.7868
Evaluation 2.1429 0.6901
Executive Development 1.5714 0.7868
Facilitated Learning 2.0000 0.5774
Fundamental Supervisor Skills 1.2857 0.7559
Individual Assessment 1.4286 0.7868
Individual Choice 2.1429 0.8997
JIT Training/Relationship between levels/dept 2.0000 0.8165
Job-Related Knowledge 2.0000 0.8165
Labor Relations 1.5714 0.7868
Leader Development 1.5714 0.7868
Leadership 1.2857 0.4880
Leadership & Influence 1.2857 0.4880
Leadership Development 1.5714 0.7868
Legal Issues 1.7143 0.4880
Managing 2.4286 0.5345
mentoring 2.1429 0.6901
mentoring/coaching 1.7143 0.7559
Model 1.7143 0.9512
Modeling/Coaching 1.2857 0.7559
open discussion/modeling 1.4286 0.7868
Operating Experience 1.5714 0.7868
Organization Building 2.0000 0.8165
Organizational Effectiveness 1.4286 0.5345
Performance Management 1.2857 0.4880
Personal Coaching 1.5714 0.7868
Personal commitment 1.7143 0.9512
Personal Development 1.5714 0.7868
Personal Growth 1.5714 0.7868
Planning and Quality 2.1429 0.3780
Problem Solving 1.2857 0.4880
Process 1.8571 0.6901
Project Teams 2.4286 0.5345
Resource 2.5714 0.7868
Safety-Conscious Work Environment 1.5714 0.7868
Skills Training 2.1429 0.8997
Standards 1.8571 1.0690
Structure 2.4286 0.5345
Supervisor's Role 1.1429 0.3780
Team Building 1.7143 0.4880
Team Dynamics 1.5714 0.7868

(table continues)  
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Table 3 (continued). 
Category Mean SD 
Team Dysfunction 2.0000 0.5774
Team-Building 2.0000 0.5774
Teamwork 1.7143 0.7559
Technical Leadership 2.4286 0.5345
Tools 2.2857 0.9512
Training 2.1429 0.6901
training/Action Learning/modeling/coaching 2.1429 1.0690
training/assessment 1.5714 0.7868
training/coaching 1.7143 0.7559
training/coaching the coach 2.0000 0.8165
training/In field coaching 1.5714 0.7868
training/open discussion 1.7143 0.7559
training/resource 2.1429 0.6901

  

Table 4  
Second Round Delphi Means and Standard Deviation 
Category Mean SD 
Alignment 1.4286 0.7868 
Alignment Meetings 2.1429 0.8997 
Assessment 1.7143 0.9512 
Assessment and Personal/Career Development  2.0000 0.8165 
Assessment/Resource 2.1429 0.6901 
Behaviors 1.5714 0.9759 
Business Acumen 1.2857 0.4880 
Business Sense 2.0000 0.8165 
Change Management 1.2857 0.4880 
Coaching 2.2857 0.9512 
Coaching 1.4286 0.7868 
Communication, In field coaching 2.0000 1.0000 
Communication/Relationship between 
levels/dept 2.1429 0.6901 
Communications 1.1429 0.3780 
Competency 1.8571 0.8997 
Conflict Management 1.5714 0.7868 
Decision Making 1.7143 0.7559 
Decision Making and Problem Solving 2.1429 0.6901 
Executive Development 1.5714 0.7868 
Individual Assessment 2.1429 0.8997 
Labor Relations 1.5714 0.7868 
Leader Development 2.1429 0.6901 
Leadership 1.2857 0.4880 

(table continues)  
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Table 4 (continued). 
Category Mean SD 
Leadership & Influence 1.2857 0.4880 
Leadership Development 1.5714 0.7868 
Leadership Skills 1.4286 0.7868 
Legal Issues 1.7143 0.4880 
mentoring/coaching 1.7143 0.7559 
Model 2.2857 0.9512 
Modeling 1.2857 0.7559 
open discussion/modeling 1.4286 0.7868 
Operating Experience 1.5714 0.7868 
Organizational Effectiveness 1.4286 0.5345 
Performance Management 1.2857 0.4880 
Personal Coaching 1.5714 0.7868 
Personal commitment 1.7143 0.9512 
Personal Development 2.1429 0.3780 
Personal Growth 2.1429 0.8997 
Problem Solving 1.2857 0.4880 
Process 1.8571 0.6901 
Safety-Conscious Work Environment 1.5714 0.7868 
Standards 1.8571 1.0690 
Supervisor Skills 1.2857 0.7559 
Supervisor's Role 1.1429 0.3780 
Team Building 2.2857 0.4880 
Team Dynamics 2.1429 0.8997 
Teamwork 1.7143 0.7559 
training/assessment 2.1429 0.6901 
training/coaching 1.7143 0.7559 
training/In field coaching 2.5714 0.5345 
training/open discussion 2.1429 0.6901 

 

Table 5  
Third Round Delphi Means and Standard Deviation 
Category Mean SD 
Alignment 1.5714 0.5345
Assessment 1.4286 0.5345
Behaviors 2.1429 0.8997
Business Acumen 1.4286 0.5345
Change Management 1.2857 0.4880
Coaching 1.1429 0.3780
Communications 1.1429 0.3780

(table continues)  
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Table 5 (continued). 
Category Mean SD 
Competency 2.1429 0.8997
Conflict Management 1.8571 0.6901
Decision Making 1.2857 0.4880
Executive Development 1.8571 0.8997
Labor Relations 1.8571 0.6901
Leadership 2.1429 0.6901
Leadership & Influence 1.2857 0.4880
Leadership Development 2.1429 0.6901
Leadership Skills 1.2857 0.7559
Legal Issues 1.8571 0.3780
Mentoring 1.7143 0.4880
Modeling 2.1429 0.8997
open discussion/modeling 2.1429 0.6901
Operating Experience 1.7143 0.7559
Organizational Effectiveness 1.8571 0.3780
Performance Management 1.4286 0.5345
Personal Coaching 2.0000 0.8165
Personal commitment 2.0000 0.8165
Problem Solving 1.5714 0.5345
Process 2.1429 0.3780
Safety-Conscious Work Environment 1.2857 0.4880
Standards 2.0000 0.8165
Supervisor Skills 1.4286 0.5345
Supervisor's Role 2.1429 0.8997
Teamwork 1.5714 0.5345
training/coaching 2.1429 0.6901

 

Table 6  
Final Round Delphi Means and Standard Deviation 
Category Mean SD 
Alignment 1.4286 0.7868
Assessment 1.2857 0.4880
Business Acumen 1.2857 0.4880
Change Management 1.2857 0.4880
Coaching 1.1429 0.3780
Communications 1.1429 0.3780
Conflict Management 1.8571 0.6901
Decision Making 1.2857 0.4880
Leadership Skills 1.2857 0.7559
Executive Development 1.8571 0.8997
Supervisor Skills 1.4286 0.5345

(table continues)  
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Table 6 (continued). 
Category Mean SD 
Labor Relations 1.8571 0.6901
Leadership & Influence 1.2857 0.4880
Legal Issues 1.8571 0.6901
Mentoring 1.7143 0.4880
Operating Experience 1.7143 0.7559
Performance Management 1.4286 0.5345
Problem Solving 1.5714 0.5345
Safety-Conscious Work Environment 1.2857 0.4880
Supervisor's Role 1.1429 0.3780
Teamwork 1.5714 0.5345

 

Table 6 depicts the finalized list of leadership development categories. The final 

list of 21 categories required 3 rounds of the Delphi process in order to finalize the list.  

The researcher then used this list of categories or elements to categorize the 

original list of activities identified by the strategic sample. The result is the best practice 

model for leadership development described in chapter five.  

Summary 

The Delphi process was used to answer the first research question; what 

elements of leadership development should be included in leadership development 

programs. The categories developed by the expert panel have become the elements 

used to develop the best practice model, answering the second research question; what 

would a model of best practice in leadership development look like.  
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CHAPTER 5 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

 Leadership development programs have changed frequently over the years. 

Driven by the latest book by the latest leadership guru or in many cases any author who 

could get a book published. This study was designed to look at actual practice within the 

nuclear industry. Further, the strategic sample for this study was the top performing 

nuclear plants in the United States. This top performance is a reflection of leadership. 

By looking at leadership development activities at these plants, this study identified best 

practices within the field of leadership development. Based on the results of this study 

this researcher has assembled a model of best practice.  

 This model of best practice is depicted below. 

 

Figure 3. Model of best practice. 
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The model of best practice is divided into three major sections tactical, reactive 

and strategic. Tactical activities are those activities which are individually smaller in 

scale but serving the larger purpose of leadership development. Additionally they are 

carried out with a limited or immediate end in mind. Reactive activities are generally the 

response to other stimuli. Leaders need to be able to react to outside influences in order 

to develop their leadership skills. Strategic activities are those activities which are 

necessary and important to the conduct and completion of a strategic plan for 

leadership development. Additionally, they have significant importance within an 

integrated leadership development model. The components of each of these three 

areas, tactical, reactive and strategic are discussed in detail in the following sections.  

Tactical 

Communication is the exchange of information, a technique for expressing ideas, 

a verbal or written message or a personal rapport established by the leader. These are 

all important parts of the leadership development element of communications.  

Communications has been identified as a critical element in leadership throughout the 

literature. According to Connaughton, Lawrence, & Ruben (2004), “The behaviors 

associated with leadership are, in the final analysis, communication behaviors.” 

Communications is not an element identified in the Institute of Nuclear Power 

Operations (INPO) model. Communications is one of the elements of this best practice 

model. Original activities from the best practice model which are under the 

communications category includes; communication model, communications, 

communications training, effective communication, effective listening, feedback training. 
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Leadership Skills are defined as the ability to motivate and influence others. 

According to Herzberg (2003) motivating individuals comes down to several factors, 

achievement, recognition, the work itself, responsibility, advancement, and growth. 

Influence can be achieved by focusing on these areas. Leadership skills are identified 

throughout the literature and are acknowledged in the INPO model. Developing 

leadership skills in these areas will help leaders become more effective. Original 

activities from the best practice model which are under the leadership skills category 

includes; delegation, delegation training, developing leaders workshop – (5 days) , 

effective meeting skills, giving and receiving feedback, goal setting, presentation skills, 

progressive discipline, Dale Carnegie training , crucial conversations, diversity & 

inclusion, and emotional intelligence. 

Operating experience is lessoned learned that help supervisors learn from the 

mistakes and near-misses of others.  Operating experience can be both a formal and an 

informal process. The nuclear industry uses INPO as clearing house for formal 

operating experience and individual plants also have formal programs to track lessons 

learned. There are also informal ways to gain from operating experience. Operating 

experience is identified as an element in the INPO model but does not show up in the 

literature. Original activities from the best practice model which are under the operating 

experience category includes; corrective action training, first-line supervisor employee 

board, Davis-Besse SOER 02-4, departmental familiarizations (guides) , and discipline 

specific training. 

Safety-conscious work environment or safety culture is defined by INPO (2004, 

Principles for a Strong Nuclear Safety Culture) as, “An organization’s values and 
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behaviors—modeled by its leaders and internalized by its members—that serve to make 

nuclear safety the overriding priority.” This emphasis on safety at nuclear plants in the 

United States is so strong that it is an important element in the best practice model. 

Safety culture is identified as an element in the INPO model but does not show up in the 

literature. Original activities from the best practice model which are under the safety-

conscious work environment category includes; safety conscience work environment 

and safety conscious work environment training. 

Supervisor's Role is defined as the cumulative tasks of leading people which 

must be performed by leaders on a daily basis. Inclusive in this element are 

expectations and alignment. Supervisors must clearly articulate expectations to 

followers and ensure their actions are in alignment with the organizations goals. 

Connaughton, Lawrence, and Ruben (2003) indicate some roles are dictated 

structurally, that is they are defined by their place on the organization chart and are 

expected to lead. Similarly, there are leaders who are not identified by position and a 

supervisor needs to know how to use these informal leaders to accomplish the goals of 

the organization. There is a loose tie to this element in the literature but not in the INPO 

model. Original activities from the best practice model which are under the supervisor's 

role category includes; alignment, role of the first line supervisor, and bi-weekly 

supervisor only meetings. 

Supervisor skills are the daily tasks performed by supervisors. Traditionally these 

include planning, organizing, leading and controlling. On a daily basis these include 

activities like assigning work, setting work priorities, monitoring work, reporting work 

status and reassigning work. These tasks are often performed by supervisors without 
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the benefit of development. In this best practice model, development is a key 

component to success. According to Tyrrell and Swain (2000) all too often the most 

technically competent technician is promoted into supervision, but the skills required to 

be a successful supervisors are not the same. Supervisor skills are identified throughout 

the literature and are acknowledged in the INPO model. Original activities from the best 

practice model which are under the supervisor skills category includes; new supervisor 

orientation, motivation, motivation training, observation and interpretation, observation 

skills, project management training, time management, time & stress management 

training, planning & organizing training, human performance training, and supervisor 

interactions skills (9days). 

Teamwork is working together to achieve a common goal with the caveat that the 

team not any one individual receive credit for the work. Teamwork has been identified 

as an important element in leadership development throughout the literature. Leaders 

must develop skills which will enable them to develop effective teams. This will lead to 

improved efficiency and effectiveness in achieving goals and objectives (Campbell and 

Dardis, 2004). Teamwork is not an element identified in the INPO model. Original 

activities from the best practice model which are under the teamwork category includes; 

building trust, team building, team development, team skills, and trust training. 

Reactive 

Assessment in this best practice model is defined in general as assessing where 

one is as a leader, identifying personal strengths and weaknesses. Davies (1994), 

points out that effective leadership development programs include an element of self-

insight which should include a comprehensive blend of assessment tools. Feedback is 
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also an important element in these self-assessments this can include feedback from 

peers, subordinates self and superiors. Assessments are identified throughout the 

literature and are acknowledged in the INPO model as important to leadership 

development. Original activities from the best practice model which are under the 

assessment category includes; 360-degree assessments, leadership assessment 

centers, leadership assessment, and Myers-Briggs Type Indicator. 

Change Management from a leadership development perspective is simply put 

managing change. Managing change is two-fold, planned change and unplanned 

change. First managing planned change requires a systematic approach to manage the 

change and consequently a systematic approach to developing this skill is beneficial. 

Managing unplanned change requires a different skill set and approach to developing 

the needed skill set. Cacioppo (1998), points to PepsiCo’s leadership development 

program which includes change management as a key element. Change management 

has been identified as an important element in leadership development throughout the 

literature. Similarly when Bayer recently reorganized, they identified change 

management ask a critical piece of their development strategy (Johnson, 2004). 

Change management is not specifically identified in the INPO model. Original activities 

from the best practice model which are under the change management category 

includes; building commitment to change, change management, change management 

training, Pacific Institute training, and OZ Principle training. 

Coaching is a process which facilitates development and leads to performance 

improvement. Leaders need to improve their coaching skills in order to achieve top 

performance from their work groups. Coaching is identified throughout the literature and 
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in the INPO model as a critical element for leadership development. Coaching as a 

development tool is effective because it is applied to actual work activities. According to 

Campbell and Dardis (2004), The Be, Know, Do (BKD) the U.S. Army uses emphasizes 

interpersonal skills as an essential competency and coaching as one fundamental skill 

within that competency. Original activities from the best practice model which are under 

the coaching category includes; coaching, coaching camp for supervision, coaching 

training, and the +/- logbook. 

Conflict Management, similar to change management, is the management of 

conflict. In the workplace conflicts will occur some will be productive others will be 

destructive. It is the supervisor’s ability to manage conflict that will ultimately determine 

if the conflict will help or harm the organization. Davies (1994) identified in one effective 

leadership development program that conflict management was one of five key 

elements. Cacioppe (1999) indicated role-playing conflict situations helps to develop a 

supervisor’s interpersonal skill. Conflict management is recognized by the literature as 

important to leadership development. It did not receive mention in the INPO model. 

Original activities from the best practice model which are under the conflict 

management category includes; conflict management, conflict management training, 

and stress & resilience. 

Legal Issues is an element in the best practice model which is very focused in a 

specific area. Leaders find themselves in the middle of legal issues everyday and they 

cannot stop to consult with a lawyer every time this occurs. Tyler (2003) identified 

several instances where leaders need development around legal issues such as 

interviewing and understanding legal contracts and documents. There was not 
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significant support for legal issues in the literature it was mentioned. It was not identified 

in the INPO model. Original activities from the best practice model which are under the 

legal issues category includes; legal issues for supervisors and ethics. 

Labor relations is a broad topic about interactions between employers and 

employees. Generally labor relations are connected with unions or collective bargaining 

agreements. Labor relations apply to all employees not just those covered by a 

collective bargaining agreement. Leaders need to develop skills when dealing with any 

employee. Labor relations was not mentioned in either the literature or the INPO model 

as being important to leadership development. Original activities from the best practice 

model which are under the labor relations category includes; labor relations, MARC, 

employee/labor relations (3 days) , labor contract training, and outage HR issues. 

Performance management is a methodology intended to develop and utilize all of 

an individuals talents to achieve optimal results. This involves planning, coaching and 

evaluating employee performance. Tyler (2003) identified a study one of the top five 

reasons top performers leave is conflict with leaders. Leaders need to develop 

performance management skills if for no other reason than to retain top performers. 

Performance management was mentioned in the literature but not as an element in a 

leadership development program. The INPO model makes no reference to performance 

management. Original activities from the best practice model which are under the 

performance management category includes; performance management and 

performance management training. 
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Strategic 

Alignment in the best practice model includes two major components 

accountability and alignment. Alignment is the arrangement of work groups such that 

they are all focused in the same direction. Leaders need to align efforts and systems 

strategically with the organizations goals (3M and General Physics make leadership 

count, 2004).  Accountability is one’s willingness to accept responsibility or to account 

for one's actions. Leaders need to know how they can build accountability into their 

process.  According to Zenger (2003), leaders need to be able to transfer accountability 

to everyday actions. This links both accountability and alignment in the best practice 

model. Alignment was mentioned in the literature but not as a key element in a 

leadership development program. The INPO model makes no reference to alignment. 

Original activities from the best practice model which are under the alignment category 

includes; accountability, accountability training, noon brown bag lunches with execs, 

and daily alignment meetings. 

Business acumen is the understanding of what influences markets, what drives 

profitability and the big picture of what drives the business.  According to Abram (2004 

leaders need to develop business acumen as they gain experience and responsibility 

within the organization. Business acumen was mentioned in the literature but not as an 

element in a leadership development program. The further removed a leader gets from 

the actual technical work the more important business acumen becomes. The INPO 

model makes no reference to business acumen. Original activities from the best 

practice model which are under the business acumen category includes; industry & 

business acumen and industry & business acumen training. 
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Decision Making is the ability to make a decision relative to the organization. 

Good leaders need to develop good decision making skills as followers tend to look to 

leaders to make all decisions. Davies (1994) describes decision making as a key aspect 

of leadership development. Leaders can develop different decision making styles from 

autocratic to participative. Decision making is identified throughout the literature as a 

key part of an effective leadership development program. INPO does not mention 

decision making in its model. Original activities from the best practice model which are 

under the decision making category includes; conservative decision making and critical 

decision-making training. 

Executive Development in this best practice model focuses on continuous 

learning and succession planning. Cacioppe (1998) describes the ideal leader as one 

who is continuously learning and drives the organization to become a learning 

organization. Planning for replacements dovetails well with continuous learning as 

leaders need to focus on continuous improvement the only way leaders improve is 

through learning. Executive development is cited throughout the literature a key to 

successful leader development. It is not mentioned in the INPO model. Original 

activities from the best practice model which are under the executive development 

category includes; applying and sustaining learning, becoming a lifelong learner, 

learning partners, and succession planning. 

Leadership and influence in this best practice model is the ability to persuade 

others to contribute to the leader’s desired goal. Connaughton, Lawrence and Ruben 

(2003) describe influence as a communications behavior which is fundamental to 

leadership development. Influence techniques can be developed and fostered in 
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leaders. Leadership and influence are referred to in both the literature and the INPO 

model as being an important element in leadership development. Original activities from 

the best practice model which are under the leadership & influence category includes; 

influence skills, influence training , managing up, situational leadership, situational 

leadership training, emotional intelligence training, action learning , leadership, 

leadership book of the month club (HQ), leadership effectiveness, leadership forums 

(HQ), leadership team meetings (weekly), and leadership training. 

Mentoring in this best practice modeled is defined as focusing on leaders in 

terms of their individual qualities in order to advise or guide them in dealing with 

leadership issues. According to Hernez-Broome and Hughes (2004) “mentoring is 

typically defined as a committed, long-term relationship in which a senior person 

supports the personal and professional development of a junior person. It may be a 

formal program or a much more informal process. Recognizing the value of mentoring, 

organizations are increasingly looking at ways to normalize these types of relationships 

as part of their leadership development efforts.” Mentoring is acknowledged throughout 

the literature and in the INPO model as a critical element for leadership development. 

The best practice model includes both formal and informal mentoring programs. Original 

activities from the best practice model which are under the mentoring category includes; 

mentoring, mentoring by manager, and 1 on 1 consulting sessions. 

Problem Solving in this model is defined as, a systematic approach to discover 

the issues associated with a problem, plan an intervention, and assess the result. 

Problem solving skills need to be developed in leaders as are generally seen as 

problem solvers. Brown, Eagar, and Lawrence, (2005) identified problem solving as one 
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of seven key leadership attributes. Problem solving is noted throughout the literature as 

important to a successful leadership development program but it is not included in the 

INPO model. Original activities from the best practice model which are under the 

problem solving category includes; collaborative problem solving, problem-solving 

training, and group think. 

There are six of the categories in the best practice model which were identified in 

both the literature and the INPO model; assessment, coaching, leadership an influence, 

leadership skills, mentoring and supervisor skills. There were seven categories 

identified in the literature as important to leadership development but not included in the 

INPO model; change management, communications, conflict management, decision 

making, executive development, problem solving and teamwork. There were five 

categories which received mention in the literature but at best were weak contributors to 

leadership development and they were not mentioned in the INPO model; alignment, 

business acumen, legal issues, performance management and supervisor’s role. Two 

categories, operating experience and safety-conscious work environment, were 

mentioned as important in the INPO model but not mentioned in the literature. Only one 

category was not highlighted in either the literature or the INPO model; labor relations. 

 The process of placing actual activities into the model created by the panel of 

experts results in some curious occurrences. There were activities reported which 

appear to be very specific to an individual plant. There are also activities reported which 

appear to be competency based and may require further investigation to determine the 

best way to develop a leader in that particular area.  
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 There are several recommendations as a result of this study. First, any 

practitioner using this model must realize that the activities identified by the top 

performing plants are from a specific period of time.  That is to say a snapshot in time, 

twenty-four months. Most leadership development experts would agree developing 

leaders is a continuous process. Keeping this in mind one can use the categories or 

elements identified as a basis for establishing or shoring up a leadership development 

program. A leadership development program which encompasses all the elements 

listed in this model will ensure that any leader developed in this program will have a 

solid and well rounded development experience. The nuclear leader, which is the target 

for this study, will find the model very similar to what he or she has experienced during 

their development. The nuclear industry has a tendency to emulate top performers. This 

study helps practitioners within the nuclear industry by benchmarking best practices. 

This model can be used in as a benchmark for any leadership development program as 

it focused on the best practice of top performers within a highly scrutinized and 

regulated industry. 

 Additionally, this study has identified a best practice model and practitioners must 

recognize the enormity of this model. Creating a leadership development program which 

encompasses all elements and activities within this model will be an enormous 

undertaking. It is recommended that practitioners evaluate what they are already doing, 

in terms of leadership development that is covered under this model. Based on this 

assessment a gap analysis can be performed to determine where the program falls 

short of the best practice model. This gap analysis should be the starting point for 

improving an existing leadership development program.  

54



 

 

 Finally, as each nuclear facility is different, has a different culture and its own 

unique design, practitioners must evaluate the model and apply it to their own unique 

situations. There are a number of plants owned and operated by the same company. 

Their needs will be different from the needs of single plant which will not have the same 

advantages and disadvantages of a plant which is part of a fleet.  

Recommendations for Further Study 

 Research studies inherently create as many questions as they may answer. In 

creating a model of best practice there arose several areas where further research 

could add to the body of knowledge for leadership development programs. 

1. The INPO model for leadership development, growing industry leaders, 

has been available for practitioners to use for almost two years. Are there 

any plants using this model and if so is there a corresponding increase in 

their plants performance? 

2. This study identified the best practice model for leadership development 

but did not evaluate the effectiveness of applied leadership development 

programs. Further study needs to be done to evaluate the effects of 

leadership development on performance. 

3. This study focused on the best practice leadership development model. 

Do any nuclear plants actually have and use a model for leadership 

development or are their development activities merely a reaction to input 

from regulators and outside entities? 

4. The literature review failed to identify a single best model for leadership 

development. Is there a need to develop a universal model for leadership 
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development which can be used by practitioners regardless of their 

industry? 
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Pierre Dube is an Organizational Development and Change leader with more than 
twenty years of success in developing leaders and driving enterprise-wide initiatives. 
Pierre served as Program Director for an international executive development program 
for Flextronics, the world’s largest electronics manufacturing services company. Pierre 
guided open class discussions focusing on trends and patterns in case studies to build 
skills in gaining a strong strategic perspective of business.  Pierre has also played key 
roles in leadership development efforts for American Express Technologies and 
Northeast Utilities among many other companies. Pierre focuses on helping leaders 
build skills that facilitate managing large amounts of data, clarifying the vague and 
ambiguous, and simplifying the unnecessarily complex. Pierre began developing his 
skills in identifying patterns and trends while earning his degree in Ecology at the 
University of Connecticut. Pierre currently works as the Senior OD Consultant for Diablo 
Canyon Power Plant. 
 
Brenda Hampton has been with Ameren for 16 years.  Brenda has a BS in Mechanical 
Engineering from the University of Missouri, Columbia (UMC) and a Masters in 
Engineering Management from the University of Missouri, Rolla (UMR).  She's currently 
a Superintendent at the AmerenUE Meramec Power Plant with responsibility for Safety, 
Training, Security, Finance, Administration, Organizational Effectiveness activities and a 
variety of other non-operational matters.  Her experience includes leadership and HR-
related positions in the power (nuclear and fossil-fuel) and processing industries, as well 
as holding previous positions in safety-related systems engineering and procurement 
engineering. 
 
Bryce Linville has a BA from Washington State University and some additional 
coursework in a Guidance and Counseling Masters program.  He is certified as a 
Master Trainer with Development Dimensions International (DDI), and has several 
certifications from Blanchard Training and Development, Inc.  While working for an 
Aerospace firm in California, he completed an intensive 7-week Organizational 
Development Facilitators course. He has been involved in training and organizational 
development for over 25 years.  All of the training has been in the Management and 
Supervisory/Leadership skills area.  In 1998, he was directed to create an initial 
leadership development training program for what is now Energy Northwest.  He I 
subsequently put together and facilitated a five and one-half  consecutive week 
Leadership Academy that began in 1999.  Over 250 people have attended this academy 
since its inception. 
 
Bob Peterson has been with Pinnacle West Capital Corporation eight years, and is 
currently an Organization Effectiveness Consultant for the PNW/APS generation 
business units. With an extensive background in performance consulting, sales and 
marketing management, and education, Bob has provided business development and 
consulting services for many Top 200 Companies including Motorola, DuPont, 
SBC/Ameritech, Hutchison Whampoa, Verizon Communications, and Deutsche 
Telekom. His focus is linking performance to business improvement issues--building 
connections between theory and action. Bob is a graduate of Nebraska Wesleyan 
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University and completed his post-graduate studies in Educational Psychology at the 
University of Nebraska-Lincoln. He is an active member of The International Society for 
Performance Improvement, The American Society for Training and Development, and 
The Association of Psychological Type. 
 
Dr. Mitch States has been with Pacific Gas and Electric Company for twenty two 
years.  As an internal Organization Development Consultant, he focuses on 
organizational culture and change initiatives, executive coaching and leadership 
education.  He has served on faculties at the University of Arizona, California State 
University at Chico, University of Nevada, University of California - Riverside, and 
currently teaches at California Polytechnic State University - San Luis Obispo.  His 
areas of teaching and research activity are Organization Theory and Design, 
Organizational Behavior and (currently) Employee Performance and Knowledge 
Management.  
 
Dr. Vic Settergren is VP of HR for a mid-size corporate services company.  Over his 12 
years of HR experience, Vic has specialized in design and implementation of systems 
and processes to engage employees and motivate behaviors in support of company 
goals.  He has significant experience in performance management, leadership 
development, senior team alignment and coaching.  Vic graduated from Benedictine 
University with a Ph.D. in Organization Development in 2003. 
 
Jason Tapp is an Organizational Development Specialist with six years experience in 
the OD Field. He has a B. S. in Psychology from Kentucky Wesleyan College, with a 
minor in Business Administration. He also has a M. A. in Industrial and Organizational 
Psychology from Western Kentucky University. Jason has extensive experience in 
competency modeling for leadership positions. Jason has received his Professional in 
Human Resources (PHR) certification.   
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APPENDIX B 
 

INPO PERFORMANCE INDICATOR INDEX 
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Purpose 

 
INPO has formulated a performance indicator index for use in tracking overall plant 
performance.  The index is calculated using a weighted combination of WANO 
performance indicators and has a value between 0 and 100.  Stations with higher 
indexes generally have better performance in areas monitored by these indicators.  
Periodically the index is modified to reflect changes in the indicators or areas of focus.  
The below definition was implemented in January, 2003.   
 
 
Definition 
 
The following indicators and time periods are used in the index calculation.  The basis 
for selecting these time periods is briefly discussed below.  
 

Performance Indicator Period Used 
(months) 

Unit Capability Factor  18 or 24 
Forced Loss Rate  18 or 24 
Unplanned Automatic Scrams Per 7,000 Hours 
Critical  

24 

Safety System Performance  36 
Fuel Reliability  most recent operating 

quarter 
Collective Radiation Exposure  18 or 24 
Chemistry Performance Indicator  18 or 24 
Industrial Safety Accident Rate  Not used 

 
The selection of 18- or 24-month time periods for most indicators is based on the length 
of a unit’s nominal operating cycle (including refueling).  Eighteen-month indicator 
values are typically used for units with operating cycles less than 21 months, while 24-
month values are used when operating cycles are 21 months or longer.  
 
All units use the 24-month period for the unplanned automatic scram performance 
indicator.   
 

Three-year (36 month) values are used for the safety system performance indicator 

to minimize the impact of fault-exposure unavailability associated with isolated 

component failures.  The most recent operating quarter is used for the fuel reliability 
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indicator to provide greater focus on current fuel performance and minimize the 

impact of defective fuel that has already been removed from the core.   

 

A unit index will only be calculated if at least five of the indicators are available.  (Safety 
system performance is counted as one indicator, and it is considered to be present if an 
indicator value is available for at least one of the three safety systems.) 
 
The performance indicator index for a unit is calculated as follows: 
 

1. Based on unit performance, a value between 0 to 100 is assigned for each 
indicator using the performance ranges and formulas shown in Table 1.  
 

2. The point value for each indicator is multiplied by the corresponding weighting 
factor listed in Table 2 to determine the indicator’s contribution to the unit index. 
 

3. Weighted point values for individual indicators are summed to determine the 
overall index for the unit.   
 

4. If data for a particular indicator is not available, the unit’s index is computed using 
the remaining indicators and results are normalized to a 100-point scale.  
Normalization is accomplished by dividing the computed index value by one 
minus the sum of the weights for the missing indicators.  For example, if the 
computed index for a unit is 56 and data on one indicator with a weight of 0.08 is 
not available, the normalized index is 56/(1 - 0.08) = 60.9. 
 

5. The normalized indexes for all units at a station are averaged to determine the 
station index.   

62



 63

Table 7 
Indexes for Performance Indicators 
 

Performance Indicator Indicator Value Indicator Index 

Unit Capability Factor (UCF) 
UCF>91% 
75%<UCF<91%  
UCF<75% 

Index = 100 
Index = (UCF-75) x 6.25  
Index = 0 

Forced Loss Rate (FLR) 
FLR<2% 
2%<FLR<10% 
FLR>10% 

Index = 100 
Index = (10-FLR) x 12.5 
Index = 0 

Unplanned Automatic Scrams Per 7000 Hours Critical (UA7) 
UA7<1.0 
1.0<UA7<2.0 
UA7>2.0 

Index = 100  
Index = (2.0-UA7) x 100  
Index = 0 

Safety System Performance:   

PWR High Pressure Safety Injection System (SP1) 
SP1<0.020 
0.020<SP1<0.030 
SP1>0.030 

Index = 100  
Index = (0.030-SP1) x 10,000  
Index = 0 

PWR Auxiliary Feedwater System (SP2) 
SP2<0.020 
0.020<SP2<0.030 
SP2>0.030 

Index = 100  
Index = (0.030-SP2) x 10,000  
Index = 0 

BWR High Pressure Injection/Heat Removal System 
(SP3) 

SP3<0.025 
0.025<SP3<0.035 
SP3>0.035 

Index = 100  
Index = (0.035-SP3) x 10,000  
Index = 0 

BWR Residual Heat Removal System (SP4) 
SP4<0.020 
0.020<SP4<0.030 
SP4>0.030 

Index = 100  
Index = (0.030-SP4) x 10,000  
Index = 0 

Emergency AC Power System (SP5) 
SP5<0.025 
0.025<SP5<0.035  
SP5>0.035 

Index = 100  
Index = (0.035-SP5) x 10,000  
Index = 0 

Fuel Reliability, BWR (FRIB) 
FRIB<300  
300<FRIB<3000  
FRIB>3000 

Index = 100  
Index = (3000-FRIB) x 0.037037  
Index = 0 

(table continues) 



 64

Table 7 (continued). 
 

Performance Indicator Indicator Value Indicator Index 

Fuel Reliability, PWR (FRIP) 
FRIP<5.0E-4  
5.0E-4<FRIP<5E-3  
FRIP>5.0E-3 

Index = 100  
Index = (5.0E-3 -FRIP) x 22222.22  
Index = 0  

Chemistry Performance Indicator (CPI) 
CPI<1.1  
1.1<CPI<1.3  
CPI>1.3 

Index = 100  
Index = (1.3-CPI) x 500  
Index = 0 

Collective Radiation Exposure, BWR (CREB) 
CREB<120  
120<CREB<300  
CREB>300  

Index = 100  
Index = (300-CREB) x 0.55555  
Index = 0 

Collective Radiation Exposure, PWR (CREP) 
CREP<65  
65<CREP<200  
CREP>200 

Index = 100  
Index = (200-CREP) x 0.74074  
Index = 0 

Industrial Safety Accident Rate (ISA) Not used Not used 
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Table 8 
 
Performance Indicator Weighting Factors  
 

Performance Indicator Weighting Factor 

Unit Capability Factor 0.16 

Forced Loss Rate 0.16 

Unplanned Automatic Scrams Per 7000 Hours Critical 0.10 

Safety System Performance:  
PWR High Pressure Safety Injection 0.10 

PWR Auxiliary Feedwater 0.10 

BWR High Pressure Injection/Heat Removal 0.10 

BWR Residual Heat Removal 0.10 

Emergency AC Power 0.10 

Fuel Reliability 0.11 

Chemistry Performance 0.07 

Collective Radiation Exposure 0.10 

Industrial Safety Accident Rate 0.00 

Total 1.00 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

LETTER TO INDUSTRY CONTACTS FOR LEADERSHIP DEVELOPMENT AT THE 
TOP TEN PLANTS 
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APPENDIX D 
 

TOP PERFORMING US NUCLEAR PLANTS 
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Utility UNIT NAME INPO 
PI 

Index 

3-Yr 
UCF 

Exelon Corporation Limerick 1 100.00 96.82 
Exelon Corporation Byron 2 100.00 96.35 
Exelon Corporation Braidwood 2 100.00 95.90 
Exelon Corporation Braidwood 1 100.00 95.60 
Constellation Energy Group Ginna 1 100.00 94.27 
FPL Group, Inc. Seabrook 1 100.00 93.80 
FirstEnergy Nuclear Operating 
Company 

Beaver Valley 
2 100.00 93.62 

Southern Nuclear Operating Company Vogtle 1 100.00 93.53 
Entergy Nuclear Indian Point 3  100.00 93.10 
Nuclear Management Company, LLC Monticello 1 100.00 92.54 
Progress Energy, Inc. Robinson 2 100.00 92.31 

PPL Susquehanna, LLC 
Susquehanna 
2 100.00 91.78 

Progress Energy, Inc. Harris 1 100.00 91.64 
Southern Nuclear Operating Company Hatch 2 100.00 91.36 

Progress Energy, Inc. 
Crystal River 
3 100.00 91.27 

Dominion Energy North Anna 2 100.00 91.01 
Dominion Energy North Anna 1 100.00 90.55 
Tennessee Valley Authority Sequoyah 2 100.00 88.81 

Nuclear Management Company, LLC 
Duane Arnold 
1 100.00 88.66 

Tennessee Valley Authority Sequoyah 1 100.00 87.49 
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APPENDIX E 

LEADERSHIP DEVELOPMENT ACTIVITIES IDENTIFIED  

BY TOP PERFORMING PLANTS 
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1 on 1 consulting sessions Departmental 
Familiarizations (Guides) 

mentoring by manager 

360 degree assessments Developing Leaders 
Workshop – (5 days)  

Motivation 

Accountability Discipline Specific 
Supervisor Training  

Motivation Training 

Accountability Training Diversity & Inclusion Myers-Briggs Type Indicator 
(MBTI) 

Action Learning  Effective Communication New Supervisor Orientation  
Alignment Effective Listening Noon Brown bag lunches with 

GMPO/VP  
Applying and Sustaining Learning Effective Meeting Skills Observation and Interpretation 
Becoming a Lifelong learner Emotional Intelligence 

Training 
Observation Skills 

Bi-Weekly Supervisor Only 
Meetings  

Emotional; Intelligence Outage HR Issues 

Building Commitment to Change Ethics OZ Principle training 
Building Trust Feedback Training Pacific Institute Training (Imagine 

21 
Change Management First-Line Supervisor 

Employee Board 
Performance Management 

Change Management Training Giving and Receiving 
Feedback 

Performance Management 
Training 

Coaching Goal Setting Planning & Organizing Training 
coaching by manager Group Think Presentation Skills 
Coaching Camp for Supervision Human Performance 

Training 
Problem-Solving Training 

Coaching Training Industry & Business 
Acumen 

Progressive Discipline 

Collaborative Problem Solving Industry & Business 
Acumen  Training 

Project Management Training 

Communication Model Influence Skills Role of the First Line Supervisor 
Communications Influence Training  Safety Conscience Work 

Environment 
Communications Training Labor Contract Training Safety Conscious Work 

Environment training 
Conflict Management Labor Relations Situational Leadership 
Conflict Management Training Leadership Situational Leadership Training 
Conservative Decision Making Leadership Assessments Stress & Resilience 
Corrective Action Training Leadership Book of the 

month club (HQ) 
Succession Planning 

Critical Decision-Making Training Leadership Effectiveness Supervisor Interactions Skills 
(9days)  

Critical Thinking: Case Studies Leadership forums (HQ) Team Building 
Crosby & Associates Leadership 

Assessment Center 
Leadership Team Meetings 

(Weekly) 
Team Development 

Crucial Conversations Leadership Training Team Skills 
Daily alignment meetings (Site 

Lead Team). 
Learning Partners The +/- logbook 

Dale Carnegie training  Legal Issues for 
Supervisors 

Time & Stress Management 
Training 

Davis Besse SOER 02-4 managing Up Time Management 
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Delegation MARC, Employee/Labor 
Relations 

Trust Training 

Delegation Training Mentoring  
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APPENDIX F 

FIRST ROUND EXPERT PANEL DELPHI CATEGORY LIST 
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Adult Learning mentoring 
Alignment mentoring/coaching 
Alignment Meetings Model 
Assessment Modeling/Coaching 
Assessment and Personal/Career 
Development  

open discussion/modeling 

Assessment/Resource Operating Experience 
Individual Assessment Organization Building 
Behaviors Organizational Effectiveness 
Business Acumen Performance Management 
Business Sense Personal Coaching 
Change Management Personal commitment 
Coaching Personal Development 
Coaching Personal Growth 
Communication, In field coaching Planning and Quality 
Communication/Relationship between 
levels/dept 

Process 

Communications Project Teams 
Competency Resource 
Conflict Management Safety-Conscious Work Environment 
Decision Making Skills Training 
Decision Making and Problem Solving Standards 
Problem Solving & Decision Making Structure 
Discipline Specific Training Supervisor's Role, Expectations, and 

Alignment 
Job-Related Knowledge Team Building 
Effective Supervisor and Leadership 
Skills 

Team Dynamics 

Evaluation Team Dysfunction 
Executive Development Team-Building 
Facilitated Learning Teamwork 
Fundamental Supervisor Skills Technical Leadership 
Individual Choice Tools 
JIT Training/Relationship between 
levels/dept 

Training 

Labor Relations training/Action 
Learning/modeling/coaching 

Leader Development training/assessment 
Leadership training/coaching 
Leadership & Influence training/coaching the coach 
Leadership Development training/In field coaching 
Legal Issues training/open discussion 
Managing training/resource 
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