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(ABSTRACT)

Nuclear government-oversight-agency (GOA) managers face increasing numbers of strategic decisions with
fewer people to support their strategic decision processes. There is an increasing need to find new means of
strategic decision support for nuclear GOA managers. This exploratory research contributes toward meeting
this need by: (1) developing a set of contextual models of strategic decision making that link mental activities
with information needs; (2) deriving a methodology to study the characteristics of the information needed by
nuclear GOA managers when formulating strategic problems; and (3) demonstrating the methodology's use

in drawing implications for designing decision tools.

The literature reviewed in the areas of management, strategic management, decision making, decision tools,
and information characteristics formed the foundation for the development of three contextual models of
individual, strategic decision making. The most detailed model, the Elementary Mental Activities Model,
links the mental activities of strategic decision making with types of information, providing a perspective for

strategic information.

An experiment was designed to engage nuclear GOA managers in realistic, strategic decision situations.
Concurrent verbalizations yielded verbal protocols. Units of information used were identified according to
the types of information--entities, attributes, values, relationships, and operators--in the Elementary Mental

Activities Model.



Unique units of information were identified during coding. "Frequency of use” and "use" by subject and by
exercise were calculated for each unit of information. The information characteristics source, level of detail,

class, internal/external, and relationship complexity were assigned to entities, relationships, or operators.

Thirteen analyses of the data demonstrated the methodology's value for research in strategic decision
processes, in strategic information, and in decision tools. All but one of the results were supported in the

literature on strategic decision processes.

The research led to the following, overall conclusions.

1. The Elementary Mental Activities Model represents the information use of nuclear GOA managers
engaged in strategic decision processes and characterizes their strategic decision processes in terms of
information use.

2. The methodology developed is useful in measuring the information use of nuclear GOA managers
engaged in strategic decision processes for the purposes of determining information needs for designing

decision tools.
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1.0 INTRODUCTION

Over the past fifteen years the number of strategic decisions facing nuclear government-oversight-agency
(GOA) managers has dramatically increased. What used to be tactical problems are now strategic problems
for nuclear GOA managers. For instance, ten years ago an unexpected reactor outage was a major tactical
problem; the main concern was having enough material to meet demand while restarting the reactor. Now, an
unexpected reactor outage has become a strategic problem because the reactor may not be allowed to be
restarted for unpredictable reasons that change with the course of events; and the resulting external outage

could have unpredictable long-term effects on operations.

Nuclear GOA managers making strategic decisions rely heavily on experts to support them with information.
In addition, the number of people in positions to support nuclear GOA managers making strategic decisions
is decreasing. Many of these experts have worked for twenty or thirty years in the GOA and are retiring.

Y oung people are not choosing careers with the nuclear industry and mid-level people working in the nuclear
industry are leaving for other opportunities. This means when the experts retire, there will be fewer people to

provide support for nuclear GOA managers.

Because of the increasing number and importance of strategic decisions and the decreasing number of support
people, there is an urgent need to find new means of strategic decision support for nuclear GOA managers.
An understanding of the processes nuclear GOA managers use to make strategic decisions and the
characteristics of the information used to support decision making is required to design and build new means

of strategic decision support.
This research focuses on individual managers and their individual, strategic decision processes as opposed to

groups of managers or group, strategic decision processes. For simplicity, references to managers and

strategic decision processes should be interpreted to be for individuals rather than groups.
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First, the context of this research is presented in terms of the global problem in the world of research that
needs further research to enable resolution of the real-world problems. Then the problem addressed in this
research is presented along with the specific research objectives. Finally, an overview of the entire document

is presented.

1.1 The Global Problem

The global problem this research addresses is that it is unclear how managers make strategic decisions. Many
researchers have descriptive and prescriptive models of how the manager makes or should make strategic
decisions in an organizational setting over long periods of time. However, few have focused on the manager’s
thought processes. Those researchers who have focused on the manager’s thought processes have done so
with the objective of understanding the manager’s thinking rather than linking the manager’s thinking with

the information needed to support the manager’s strategic decision processes.

Figure 1, The Context Model Overview for Strategic Decision Making, shows an overview of a context model
for strategic decision making developed in this research and presented in more detail in Chapter 3.0, Research
Concepts. This context model was adapted for strategic decision making from the Kurstedt et al. (1989) model
of decision making. The context model shows a manager faced with strategic problems engaging in some
mental activities called strategic decision processes that result in a strategic decision. The manager’s
characteristics, e.g., resources, intelligence, experience, personality, capability, etc., affect the nature of the
stratégic decision processes. For example, the manager’s personality may affect what resources are used and
how the resources are applied to result in the strategic decision processes used. The manager may use external
support in the form of decision tools during the strategic decision processes. The manager requests
information from the decision tools and/or provides information to the decision tools. The decision tools
collect, store, manipulate, and provide information to the manager to support the manager’s strategic decision
processes. The environment for strategic decision making includes the manager’s domain of responsibility

and reality.

Introduction 2



Decision Tools

Decision
Environment ¢
- Domain of

Responsibility
- Reality

Strategic Manager's Strategic
Problems Strategic Decisions
Decision ‘

Processes

Manager’s
Characteristics

Figure 1. The Context Model Overview for Strategic Decision Making

Introduction



The strategic decision making context model provides a systematic means to break the global problem into
smaller, related problems. The following sections briefly describe what is known and what needs to be

understood for each component of the context model in Figure 1, The Context Model Overview for Strategic
Decision Making. What is known for each component is presented in more detail in Chapter 2.0, Literature
Review. For some components, what needs to be known is part of this research. For other components, what

needs to be known is posed for further research.

1.1.1 Strategic Problems

Strategic problems are situations which have or are perceived by the manager to have the real or potential
effect of altering the global rules by which the manager’s organization operates. The global rules, or
strategies, are both explicit and implicit. Strategies are established and maintained in a variety of
organizational documents and understandings such as the organization’s corporate culture, goals and

objectives, mission, and policies and procedures of operation.

The characteristics of strategic problems are well documented in the literature, e.g., Mason and Mitroff
(1981). Many researchers agree on the general definitions for strategic problems and have contributed
additional characteristics of strategic problems. For example, Mintzberg (1973) adopted these characteristics

in his work which documented that strategic problems reach managers as units of information.

Some work exists on determining the effect of the characteristics of strategic problems on the decision
processes. This area of research is known as strategic content research (Fahey & Christensen, 1986). This
body of research is focused on strategic problems that are financial in nature, e.g., corporate acquisitions and
market strategies, and examines organizational strategic decision making activities. There is a need for further
research to understand how the nature of strategic problems affects the strategic decision processes of

managers.
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1.1.2 Strategic Decisions

Most of the literature on strategic decisions pertains to the processes by which strategic decisions are made.
For clarity in this research, the processes used to make decisions are separated from the decisions themselves.
Therefore the term decision is used to mean a choice. In the case of problem formulation, the decision is the

choice of a paniculér formulation of the problem. A strategic decision is then a choice of strategy. '

Organizations have deliberate (a priori) strategies and emergent (a posteriori) strategies (Mintzberg &
Waters, 1985). This research focuses on deliberate strategies since they are the ones that result from
conscious, strategic decision making. Deliberate strategies are represented by the organization’s strategic
plans, goals and objectives, policies, corporate culture, and other documents and understandings that
prescribe how the organization should behave to serve it’s environment. Emergent strategies describe how
the organization behaved, which may differ from the prescription of deliberate strategies. What is not
available, but needed, is a taxonomy of strategic decisions to allow study of the effects of the decision

environment on the nature and frequency of strategic decisions.

1.1.3 Manager’s Characteristics

There is a need to understand what and how the manager’s characteristics affect strategic decision processes.
There is a related need to understand how the manager’s personality, experience, capability, and other

characteristics affect the choice, application, and existence of strategic decision processes.

The literature demonstrates the manager’s mental models (Piaget, 1974) and mental strategies (Simon, 1960)
are key resources affecting the precise nature of the strategic decision processes used to make strategic
decisions. The manager’s experience (Ramaprasad & Mitroff, 1984) and personality (Kurstedt et al., 1989)

affect the nature and choice of the manager’s mental models and mental strategies.
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1.1.4 Manager’s Strategic Decision Processes

There is a need to determine the strategic decision process in enough detail to link the manager’s strategic
decision processes with the characteristics of information needs. There are no models of the strategic decision
process that provide the level of understanding of information needs necessary to research decision tools to

support manager'’s strategic decision making.

A distinction is made in this research between supporting managers with the information they need and use
and supporting managers by replicating or reprogramming how they make strategic decisions. This research

does not attempt to replicate or reprogram how managers make strategic decisions.

The body of literature on strategic decision processes has been recently reviewed by Huff and Reger (1987).
This body of literature focuses primarily on organizational processes and group processes rather than the
thinking processes of concern in this research. Process studies of people’s thinking have grown out of the field
of cognitive psychology (Piaget, 1974) into the research of the decision theorists (Simon, 1960; Newell &
Simon, 1972). The decision theorists’ works have focused on describing and replicating the decision making
processes used for well-defined problems (Simon, 1987). Strategic decisions result principally from decision
processes addressing strategic problems, which are typically ill-defined problems (Mason & Mitroff, 1981).
Strategic decision processes involve judgment and intuition (Simon, 1987). A few researchers have linked the
work of the decision theorists with strategic decision processes (Pounds, 1969; Ramaprasad & Mitroff, 1984),

but have not focused on linking the strategic decision processes with the nature of information needs.

1.1.5 Information

The information needs of managers making strategic decisions need to be characterized in a manner useful

for designing decision tools to provide information support to the managers.
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A number of researchers have indicated the characteristics of information to support strategic decision
making. Gorry and Scott Morton (1986) indicated strategic decision making requires more external
information, a very wide scope of information, aggregate information, information about the future, and
information that’s low in accuracy. Mintzberg (1973) suggests managers making strategic decisions need
current, trigger information and prefer verbal communication of that information. These statements are

typical of the types of specifications found in the literature on the information needs for strategic decision

support.

Designing and building decision tools to support strategic decision processes requires specifying information
needs to a greater extent than has been done. For example, a support person providing information to the
manager needs to know what external organizations to gather information about, what level of detail to go

into, how far in the future to predict information, and how accurate the information needs to be, etc.

1.1.6 Decision Tools

There are two basic needs in the area of decision tools. First, the characteristics of decision tools to support
strategic decision making need to be determined. Second, the effect of a variety of decision tools on the
strategic decision processes of managers needs to be determined. Decision tools proposed to improve and/or
support the strategic decision process should be developed and tested. Decision tools found valuable in group
or organizational settings should be translated into equivalent decision tools for managers and tested to

determine if they help the manager.

Many researchers have proposed decision tools to support managers in an organizational setting making
strategic decisions. Mintzberg (1973) proposed supporting the manager by formalizing the manager’s private
information system and by developing managerial models for quick-and-dirty analyses. Many researchers
have developed methods for improving group strategic decision making: developing taxonomies of problem

types and problem approaches, aids for generating new ideas, devil’s advocate and dialectic inquiry
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techniques, and formal decision analysis (Schwenk & Thomas, 1983). Many of the group decision tools like
devil’s advocate and dialectic inquiry decision tools are based on prescriptive studies of strategic decision

making and propose changing a manager’s or an organization’s approach to making strategic decisions.

1.1.7 Decision Environment

The characteristics of the decision environment important in strategic decision making need to be identified
and related to the components. Peterson et al. (1986) proposed characterizing the manager’s domain in terms
of the level of uncertainty and related the different uncertainty levels to the amount of structure in the decision
making processes. Similarly, more concepts relating variables, e.g., the amount of time allowed to make the

decision, to their effect on the strategic decision processes need to be developed.

1.1.8 Research Paths

The preceding paragraphs identify a number of research efforts surrounding the context of strategic decision
making. A number of paths of strategic decision making research could be taken depending on the purpose
and direction of a group of research efforts. The different paths are determined by the variables the researcher

holds constant and the variables the researcher varies and studies.

The paths start with adopting or developing a contextual model of the strategic decision processes. The nature
of the contextual model depends on the research objectives and on the subsequent research efforts. For
example, organizational behavior research adopts an organizational perspective of strategic decision
processes while cognitive psychology tends to view mental strategic decision processes. Research efforts
with the objective of prescribing the best approaches to decision making tend to adopt and develop rational
problem-solving models of strategic decision processes. Descriptive research efforts begin by holding as
many variables as possible constant to focus the research on uncovering the strategic decision processes for

a given population of managers.
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Once the concept of strategic decision processes has been developed for the population, there are two basic
paths of study. First, the researcher could begin to study the effects of a component on the strategic decision
processes by altering the component and characteristics of the component while holding the other

components constant. Second, the researcher could begin to characterize information leading to specification

and study of the decision tools. The second path is the direction of this research.

Within the second path of research there are choices to be made on the scope and direction of research efforts.
The first research effort must involve the development of a concept of strategic decision processes that links
the manager’s strategic decision processes with the characteristics of information needs. The second research
effort would then be to identify and characterize the nature of the information necessary to design the decision
tools which would eventually provide the information to the manager. The third research effort would address
the design criteria of decision tools to support strategic decision making. A choice in direction and scope
within the study of the decision tools is whether to address a general characterization of all possible decision
tools or focus on a particular class of decision tools, e.g., expert support, private information systems, and
managerial models. The final research effort would then be to develop and apply the tools to measure their

affect on the strategic decision processes.
This research is descriptive, exploratory research on strategic decision making. The contextual models are

developed in this context with the objective to characterize information needs leading to the specification and

study of decision tools.

1.2 The Statement of the Problem

Within the global problem stated on page one, the more specific problem addressed by this research is that
nuclear government-oversight-agency managers need new means of decision support for strategic decision

making. Given this problem, this research will address three subproblems.
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1.2.1 Subproblems

1. A conceptual model of strategic decision processes needs to be developed that links nuclear GOA

managers’ mental activities with information needs.

2. The important characteristics of information necessary to support strategic decision processes need to be

identified and operationally defined for nuclear GOA managers.

3. The decision tools capable of providing the information to support nuclear GOA managers’ strategic

decision processes need to be identified and related to the characteristics of information needs.

This research effort will address subproblems one and two and discuss the implications of the results of this
research as they relate to subproblem three, the decision tools. Obtaining solutions to the first two

subproblems establishes both a framework and an initial step toward solving the global problem stated above.

1.3 Research Objectives

Given the subproblems above, the objectives of this research are:

1. To develop a set of contextual models of strategic decision making that expands on the current theory
and to propose the relationship between information and the manager’s strategic decision processes,

2. To study the characteristics of the information needed by nuclear GOA managers when formulating
strategic problems, and

3. To propose implications for designing decision tools based on the results of the study of the

characteristics of information needs.

A set of contextual models is needed because there is a gap between (1) the theories describing managers
approaching well-defined problems as information processors and (2) the theories of strategic decision
processes. Strategic decision processes have been described in too general terms to provide insight as to the

characteristics of information needs. The theories paralleling human problem solving with information
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processing are too detailed and too focused on well-defined problems to be of direct value in constructing a
general theory of information needs. The contextual models are developed using theories and concepts of past
research reported in the literature principally in the areas of strategic management, human problem solving,

cognitive psychology, artificial intelligence, and management.

The methodology developed to study the characteristics of information draws its theoretical foundation from
the contextual models and provides empirical data to generate a substantiated concept of information needs.
The characteristics of information are necessary to provide a foundation for the design and development of

decision tools to support managers’ strategic decision processes.

Objective two was accomplished by three subobjectives; (1) to develop a framework of information
characteristics, (2) to develop an experiment to collect data to determine information needs, and (3) to develop
methods for coding and analyzing the data from the experiment. The concept of information needs was
developed first by deriving a framework information characteristics. Then an experiment was conducted to
engage nuclear GOA managers in a series of strategic exercises involving strategic decision making.
Concurrent task verbalization and structured interviews were used to collect data on the managers’ strategic
decision processes. Methods were developed to code the resulting verbal protocols and extract data describing
the characteristics of the information needed. Through an iterative method of analysis, which is a
characteristic of methods used in qualitative research, patterns in information needs were discovered and
compared among managers to form a concept of information needs. With the concept of information needs
in hand, implications were made concerning the decision tools needed to provide the information to support

the managers’ strategic decision processes.

1.4 Dissertation Overview

Chapter 1.0, Introduction, has provided an overview of this research presenting the need, the global problem,

the specific problems to be addressed in this research, and the research objectives.
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Chapter 2.0, Literature Review, presents a review of the theories and concepts in the literature which have
provided the theoretical foundation for this research. The literature review begins by examining Mintzberg’s
(1973) findings on the nature of managerial work. The unique characteristics of nuclear GOA’s and nuclear
GOA managers’ are compared to the nature of managerial work. Then the literature review focuses in more
depth on the theories surrounding strategic decision making and the decision tools to support the managers
strategic decision processes. The chapter concludes with the literature describing procedures for studying

managers’ strategic decision processes.

Chapter 3.0, Research Concepts, is a detailed presentation of the research concepts developed for this
research. The set of contextual models for strategic decision making are presented. There are three, closely
related contextual models developed for this research: the strategic decision making model, the mental
strategies model, and the elementary mental activities model. In addition to the contextual models, the

framework of information characteristics is presented in Chapter 3.0, Research Concepts.

Chapter 4.0, Experiment, presents the experiment as conducted and the data reduction procedures. The data

generated in the experiment are presented in the Appendices.

Chapter 5.0, Results and Specific Analyses, presents the results of the data analyses and the interpretation of

the results.

Chapter 6.0, Analysis and Implications, presents further analysis of the results of the experiment which lead
to specific conclusions and implications for the research concepts developed, the methodology employed, and

the decision tools needed to support strategic decision making.
Chapter 7.0, Summary, Conclusions, and Recommendations, presents a summary of the research, general

conclusions, specific implications for decision tools, recognized deficiencies in the research, and

recommendations for future research.
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2.0 LITERATURE REVIEW

The body of literature surrounding managerial work and strategic management is extensive. However, the
amount of literature dealing with strategic decision processes is limited. Table 1, Key Literature, shows the
key literature for this research. This chapter presents the literature which provides the foundations for building
the theoretical concepts necessary to study strategic decision processes specifically examining the
characteristics of information needs. Some of the literature presented in Table 1, Key Literature, especially

the literature pertaining to methods, is presented in various sections of the remaining chapters.

The review of the literature begins with the literature on what manager’s do. Then past research efforts
surrounding strategic decision processes are reviewed with emphasis on those efforts which state or imply
links between mental activities and information. The review presents a summary of the literature on decision
tools and the characteristics of information. The review concludes with a section describing procedures for

studying managers.

2.1 The Nature of Managerial Work

In any research studying managerial work, one must arrive at a theory of the work managers do. In his book
titled The Nature of Managerial Work, Mintzberg (1973) describes the schools of thought on managerial
work. He begins with the “classical” school of thought founded by Fayol at the turn of the century. Fayol
(1916) proposed that managers plan, organize, command, coordinate, and control. Researchers who accept
the classical management concepts subscribe, to some degree, to Fayol’s classification of what managers do.
The “great man” school provides valuable reading for both the manager and the researcher by describing the
great managers of history, but provides little theory on managerial work. The “entrepreneur” school is one of
rational thinking in that the researchers ascribe a form of rational behavior to the manager. The “decision
theory” school is led by the works of Herbert A. Simon and the Carnegie theorists, as Mintzberg calls them.
This group of researchers views managerial activity solely as decision-making. Mintzberg identifies three

schools of thought dealing with leadership: “leader effectiveness,” “leader power,” and “leader behavior.”
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These all deal with the interpersonal relationships of the managers with their followers. The final school of
study is the “work activity” school. This is where Mintzberg fits. The researchers in this school are engaged
in descriptive research of the manager to find out what he does rather than, as in the classical school, prescribe

what the manager should do.

Mintzberg uses findings from many of these schools to support and to generalize his theory of managerial
work derived from empirical research. Kurke and Aldrich (1983) confirmed Mintzberg’s findings.

Mintzberg’s theory is cast in ten managerial roles to describe what managers do. Briefly, they are:

INTERPERSONAL ROLES:

1. Figurehead: The manager is a symbol of the organization he heads and must carry out a number of social,
inspirational, legal, and ceremonial duties.

2. Leader: Like the leader schools of thought, this focuses on the manager’s interpersonal relationships with
his subordinates and the activities he must engage in to develop and maintain those relationships.

3. Liaison: This is the role the manager must play between people outside his organization and the people

inside his organization.

INFORMATIONAL ROLES:

4. Monitor: The manager constantly monitors both his organization and his environment to build bits and
pieces of data to direct the organization.

5. Disseminator: The manager has data and information no other person in the organization has. As such,
he disseminates certain, privileged information.

6. Spokesman: When the manager transmits data and information outside the organization, he’s acting as

the spokesman for the organization.

DECISIONAL ROLES:
Mintzberg says the manager’s decisional roles all involve strategy work (Mintzberg, 1973, p. 77).

7. Entrepreneur: The manager initiates controlled change in his organization to seize opportunities.
8. Disturbance Handler: The manager is the generalist, problem solver of the events threatening to disturb

organization performance.
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9. Resource Allocator: The manager oversees the organization’s resource allocation, maintaining control of
its strategy-making process.
10. Negotiator: A distinct form of decision role, the manager takes charge when the organization is engaged

in important negotiations with an outside organization. (Mintzberg, 1973, pp. 167-169)

Kurstedt (1990a) takes a broader view of managerial work in his paper on endeavors. He distinguishes f01.1r
levels of endeavors: strategic, tactical, operational, and clerical. Kurstedt (1990a) points out top managers not
only do strategy work like deciding to change the organization’s culture, but they do all levels of work to some
degree, even clerical work like dialing the telephone. Kurstedt’s (1990a) work progresses from Anthony
(1965) and Gorry and Scott Morton (1986). Anthony (1965) progressed Fayol’s (1916) classical concepts to
account for shortcomings in the ability to measure the nature of managerial work. Anthony’s (1965) work
resulted in a framework of three major categories of work: strategic planning, management control, and
operational control. Gorry and Scott Morton (1986) combined the concepts from Anthony (1965) with the
decision school concepts of Simon (1960) to form a new framework for decision making. Even though
Mintzberg observed managers opéning their mail or dialing the telephone, he chose not to report on these
types of managerial activities. Mintzberg also studied only the managers considered to be the chief executives
of the organization (Mintzberg, 1973, p. 237). Therefore, Mintzberg’s study focused on the distinguishing

work of top managers.

In summary, managers do a wide variety of things from dialing their own telephone to forming the
organization’s strategy. Because of the direction of this research, the remainder of this literature review will
address the distinguishing managerial activities of top managers. This includes Mintzberg’s interpersonal,

informational, and decisional managerial roles and Kurstedt's strategic endeavors.
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2.2 Decision Making Process

Kurstedt et al. (1989) propose a model for decision making that’s useful for understanding this research.
Figure 2, The Decision Making Process Model, shows the model with its four components. The problem,
manager, and decision components are essential for all decision making. This is consistent with Gorry’s
(1971) model where he shows only one component, the manager, with information as input and decisions as

output. The decision tools component is considered an auxiliary component.

Kurstedt et al. divide the problem component into two subcomponents: decision task and constraints.
Decision task is further divided into a question (or series of questions) and a set of available information
external to the decision maker. Comparing this with Gorry’s model, the question, information, and constraints
are all information input to the manager. Another point worth noting is the Kurstedt et al. model makes the
components of the problem explicit. In the real world, one piece of information might trigger the manager to
realize there is a problem. Representing such a case in the Kurstedt et al. model might indicate the question,
set of information, and constraints are sometimes implicit in the initial presentation of the problem to the

manager.

Managers are complex and there exist a number of ways to view a manager as a component in a process.
Kurstedt et al. emphasize two subcomponents: resources and personality. The resources include knowledge,
experience, ability, and intelligence. Kurstedt et al. say the manager’s personality “determines how the

(manager) uses the resources” (Kurstedt, et al., 1989, p. 59).

“The decision component contains a plan of action designed to answer the question or questions set forth in
the task” (Kurstedt, et al., 1989, p. 59). It’s not clear in the literature what is a decision and what is the result
of a decision. Webster’s (1989) definition includes the word “the act or process” which would indicate a

decision is a process. Kurstedt et al. use the term as a “plan of action” which results from a process.
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