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ABSTRACT
COMPLEX SYSTEM GOVERNANCE LEADERSHIP
David Coburn Walters
Old Dominion University, 2022
Director: Dr. Charles B. Keating
The purpose of this research was to develop a systems theory-based framework for
leadership in governance of complex systems. Recognizing complexity and uncertainty as norms
for the environments in which organizations exist encouraged researchers to suggest complexity
theory, complex systems, and complex adaptive systems as appropriate for addressing these
conditions. Complex System Governance (CSG), based in systems theory, management
cybernetics, and governance, endeavors to provide for the design, execution and evolution of
functions that provide control, communication, coordination, and integration at the metasystem
level to support operations and continued system existence (viability). From a management
cybernetics perspective, CSG leadership has a role in the design of the metasystem that provides
governance functions for a complex system. Similarly, leadership assures the existence of
conditions necessary for the requisite metasystem functions to be enabled, executed, and evolved
sufficiently for continued system viability. In this research, CSG leadership functions were
examined from a system theoretic perspective. An extensive body of leadership literature
provides insight into leadership from a number of perspectives including leadership as personal
traits, leadership as a set of skills, or leadership as a process or relationship. Systems theory
conceptual foundations applied to CSG leadership functions are not represented in this literature
thus resulting in a gap. This research contributes to addressing that gap by linking systems theory
to leadership functions for CSG. The research was a journey of discovery with no pre-established
hypotheses that could be tested using deductive approaches, therefore, an inductive approach

supportive of exploring, understanding (gaining insight) and discovery was employed. As the
purpose was to develop a systems theory-based framework for leadership in governance of
complex systems, theory construction was required. As a recognized methodology to discover
theory from data, Grounded Theory was chosen as the research methodology.
The framework that resulted from this research presents a novel contribution to CSG
leadership that is grounded in systems theory and management cybernetics. It also provides
practitioners the opportunity to develop novel approaches for facilitating anticipation,
identification, and remediation of leadership issues.
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CHAPTER 1 INTRODUCTION
1.1 Introduction
The world in which we find ourselves is increasingly complex, uncertain, and fastchanging (Boulton, 2010). Coping with these realities requires flexibility in action, policy, and
strategy. We must be prepared to learn through feedback and modify approaches taken to
challenges confronted. CSG, which has been defined as the “design, execution, and evolution of
the metasystem functions necessary to provide control, communication, coordination and
integration of a complex system” (Keating & Katina, 2015, p. 5) and is based in systems theory,
management cybernetics, as well as governance can provide the means by which an organization
copes with these challenges. Built on the foundation of the Viable System Model (VSM), CSG,
like the VSM is concerned with diagnosing and resolving systemic issues impacting system
performance.
Organizational design can result from accretion, self-organization, or purposeful design.
The method most likely to result in the desired configuration to help maintain system viability is
purposeful design. As Beer (1994) proffered, helping organizations maintain viability is the
ultimate responsibility of organizational leaders. Therefore, leadership has a role in the design of
the metasystem that provides governance functions for a complex system as well as assuring the
existence of conditions necessary for the metasystem functions to be enabled, executed, and
evolved sufficiently well to for continued system viability.
In this chapter a foundation for research to address a deficiency in the body of knowledge
regarding leadership in CSG is established.
This research is directed toward the development of a systems theory-based framework
for CSG leadership. Figure 1 shows the layout of Chapter 1.
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Figure 1
Chapter 1 Layout

1.2 Purpose of the Study
The purpose of this research was to develop a systems theory-based framework for CSG
leadership using an inductive research design. The CSG leadership framework is grounded in
systems theory, which provides the “underlying theory for understanding systems” (Adams,
2011, p. 120). A set of system propositions (Adams et al., 2014) which have been subsequently
modified and updated (Whitney et al., 2015), comprise the basis for the construct of systems
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theory as proposed by Adams et.al. (2014). This set of propositions was used in this research. As
these propositions apply to all systems, violations of these propositions are detrimental to the
operation of the system of interest. The developed framework for understanding CSG leadership
from a systems theoretic perspective may help prevent violations and if they should occur,
provide a basis for diagnosing and correcting the issue of concern.
1.3 Background of the Problem
Complexity and uncertainty are the norms for the environments in which organizations
exist (Boulton, 2010; Coffey, 2010; Jackson, 2019; Keating & Katina, 2015). Researchers have
recognized this to be the case and have suggested complexity theory, complex systems, and
complex adaptive systems as appropriate for addressing these conditions (Coffey, 2010; Hazy,
2007; Lichtenstein, 2006; Onyx, 2010). Merging aspects of complex systems and governance in
a research agenda (CSG) to develop a systems-based framework “to guide systemic inquiry,
analysis, and (re)design” (Keating & Katina, 2015, p. 5) has been proposed as a potential
approach for dealing with complex systems. CSG is based in systems theory, management
cybernetics, as well as governance, and has been defined as the “design, execution, and evolution
of the metasystem functions necessary to provide control, communication, coordination and
integration of a complex system” (Keating & Katina, 2015, p. 5). In the VSM, Beer developed a
conceptual tool for understanding, designing, or redesigning organizations (if needed) (Ríos,
2010). He endeavored to elucidate functions required to ensure requisite control,
communications, and the ability of the system to deal with the variety (complexity) with which it
may be presented in order to remain in existence, or in Beer’s terms, viable. In the VSM, Beer
(1984, p. 116) identifies the metasystem as “something logically beyond (that is, meta) the logic
of the operational elements combined.” Keating further developed the definition of metasystem
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as “the higher level integrating/coordinating set of functions that provides the structure,
processes, and implementing mechanisms for the complex system of systems to perform as a
‘unity’ ” (Keating, 2014, p. 156). In concert with Cilliers (2000) and similar to the VSM, CSG
regards organizations as complex systems. Organizational design of a system can occur by
accretion, by self-organization, or by purposeful design. As suggested by Keating and Katina
(2019), purposeful design involves thoughtful creation of the organizational design from a
holistic perspective. This organizational design, when implemented, must be amenable to change
in order to remain viable in the face of emergent conditions. Accretion involves the accumulation
of changes or capabilities over time which, in the context of organizational design, can be a
means by which capabilities are added to an organization in response to emergent requirements.
If accomplished within a holistic framework, accretion can be part of a purposeful design. If,
however, accretion addresses emergent conditions from a narrow perspective, without
consideration of the whole organization, a sub-optimal organizational design may result which
can adversely affect overall performance of the organization. Accretion can also increase
organizational complexity which may bring about unintended emergent properties (Teece,
2018a). Self-organization is another means of changing organizational design to address
emergent conditions. In self-organization, agents come together to address emergent issues
without the need for central control (Adams, 2011). If accomplished from a holistic perspective,
self-organization efforts can be complementary to purposeful design. If not, the self-organization
effort may result in a sub-optimal design that addresses a specific emergent issue while adversely
affecting the overall performance of the organization.
Helping organizations maintain viability (survivability) is the ultimate responsibility of
organizational leaders (Beer, 1984). Therefore, from a management cybernetics perspective,
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leadership has a significant role in the design of the metasystem that provides governance and
communication functions for a complex system. Similarly, leadership assures the metasystem
functions and communication channels are enabled, executed, and evolved sufficiently for
continued system viability.
1.4 Research Question
Organizations are complex systems as well as social entities which exist to pursue certain
goals. They have structure and resources, coordinate activities, are open to the environment
within which they exist and operate under conditions of complexity, emergence, ambiguity, and
uncertainty. For continued viability, organizations must be adaptable and capable of learning
(Fabac, 2010). Fostering the conditions whereby an organization can remain viable while
confronting these realities is a leadership function. CSG has been suggested as an emerging field
which may assist in developing capabilities to better understand the systemic issues associated
with these challenges.
As previously discussed, CSG is concerned with the “design, execution, and evolution of
the metasystem functions necessary to provide control, communication, coordination and
integration of a complex system” (Keating & Katina, 2015, p. 5) and is based in system theory,
management cybernetics, and system governance. Systems theory provides the “underlying
theoretical foundation for understanding systems” (Adams, 2011, p. 120) while management
cybernetics focuses on communications and control (Keating & Katina, 2015), and system
governance provides insight into direction, oversight, and accountability (Keating & Katina,
2015). Identifying and understanding the functions of leadership in governance of complex
systems is the focus of this research. To that end, this question was addressed:
- What systems theory-based framework can be developed for CSG leadership?
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This research sought insights regarding the influence of systems theory on the functions
of leadership in governance of complex systems. The resulting framework supports analysis and
development/evolution of these leadership functions.
The overall structure for the research is presented in Figure 2.

Figure 2
Structure for Inquiry
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1.5 General Terms
Terms germane to this research and their definitions for the purposes of this research
include:
•

Complexity – displaying many constituents interacting nonlinearly which are
interdependent, spanning multiple scales, being subject to emergent behavior and
feedback (Baranger, 2000; Johnson, 2009). An expanded perspective of complexity
results from also considering what Perrow (1984) identifies as complex interactions
which are “those of unfamiliar sequences, or unplanned and unexpected sequences and
either not visible or not immediately comprehensible” (p. 78).

•

Complexity theory – “the study of the dynamic behaviors of complexly interacting,
interdependent, and adaptive agents under conditions of internal and external pressure”.
(Marion, 2008, p. 3)

•

Complex systems – systems characterized as having a large number of subsystems that
are involved in many loosely structured interactions, the outcome of which is not
predetermined (Jackson, 2008, p. 19)

•

Complex adaptive systems – systems that can adapt to changing environments and whose
interacting agents behave according to three principles: order is not predetermined, but
emergent; the system’s history is irreversible; and the system’s future is often
unpredictable. (Dooley, 1996; Uhl-Bien, 2007)

•

Complex systems governance - the “design, execution, and evolution of the metasystem
functions necessary to provide control, communication, coordination and integration of a
complex system” (Keating & Katina, 2015, p. 5)
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•

Framework – a “Broad overview, outline, or skeleton of interlinked items which supports
a particular approach to a specific objective and serves as a guide that can be modified as
required by adding or deleting items.” (BusinessDictionary, 2014)

•

Governance – the establishment of direction (coherent identity and vision), oversight
(control and integration), and accountability (resource utilization and performance) for a
system (Keating et al., 2014)

•

Leadership - a process whereby the conditions that enable a group to pursue a common
goal, in a productive manner, are created or fostered (Kaiser, 2008; Kupers & Weibler,
2008; Lichtenstein, 2006; Maccoby, 2011; Northouse, 2013)

•

Leadership function – an activity appropriate for the purpose of establishing conditions
that lead to desired outcomes by a group or groups (Hackman, 2010)

•

Metasystem - a logical system beyond the systems for which it seeks to provide control,
communications, and coordination (Beer, 1994b)

1.6 Research Significance
The purpose of this research was to develop a framework, based in systems theory, to aid
in the identification and understanding of functions of leadership in governance of complex
systems using inductive research. Contributions to theory, practice and method are detailed in
Table 1.
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Table 1
Research Contributions
AREA

CONTRIBUTION

THEORY

1. This research contributes to CSG leadership theory as no
development of CSG leadership based in systems theory have been
discovered in the literature.
2. The literature review of leadership from a systems theoretic
perspective also provides an original contribution to the body of
knowledge for leadership, as this formulation does not currently
exist.
1. Relating leadership functions in ensuring performance of complex
system governance metasystem functions to systems theory may
lead practitioners to novel approaches for facilitating anticipation,
identification, and remediation of CSG leadership issues.
2. Provide the basis for improving practice through suggesting
corresponding methods, tools, and applications as natural
derivatives of the research.
3. Support for CSG development through inclusion of leadership as a
critical aspect of establishing the present state of CSG for a system
of interest.
Continued extension of use of Grounded Theory Methodology (GTM)
and inductive research in the domain of systems engineering.

PRACTICE

METHOD

1.7 Study Limitations and Delimitations
This section presents the limitations that influence the research and delimitations that
bound the scope associated with this research.
1.7.1 Limitations
There are limitations associated with this research. The set of proposed Systems Theory
propositions (Whitney et al., 2015) used in this research present a limitation as they are not
represented as a categorical list of all system propositions. However, the Whitney et al. (2015)
and precursor article by Adams et al. (2014) have been substantially cited in the literature as well
as incorporated as a basis for emerging work in Systems Engineering Principles for the
International Council on Systems Engineering (Watson, 2019). CSG is an emerging field with a
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limited set of supporting scholarly literature. The CSG reference model is in the early stages of
development and is therefore, expected to evolve. This evolution is expected to provide
additional perspectives regarding functions and responsibilities for the performance of the
metasystem. As such, this research is limited in that it is representative of the current state of the
CSG metasystem formulation, which will inevitably evolve with new knowledge, research, and
discovery. While CSG is expected to evolve, it cannot be assumed that the understanding of
leadership in CSG generated from this research will remain static in relationship to the CSG field
evolution. Complexity Leadership Theory (Lichtenstein, 2006; Marion, 2001; Mendes et al.,
2016; Uhl-Bien, 2007) is a relatively recent addition to the set of leadership theory schools. As
with any of the ‘leadership theory schools’, Complexity Leadership Theory offers a particular
perspective of leadership and associated phenomena. While Complexity Leadership Theory most
closely aligned with the research purpose, it is not without limitations. Thus, with the focus on
Complexity Leadership Theory, the ability to generalize research results across ‘all’ leadership
schools will not be assured. Complexity Leadership Theory, as a somewhat nascent body of
leadership knowledge, is also expected to continue to develop providing additional perspectives
that could contribute to an evolving understanding and implications for CSG leadership. The
research methodology chosen for this research effort was Constructivist Grounded Theory
Methodology (Charmaz, 2014). This suggests the resulting theoretical development, following
the rigor imposed by the GTM, will provide a strong level of internal validity in qualitative
research terms. However, true external validity (e.g., generalizability in positivist research terms)
is limited by the nature of the research design. Although the intent of the constructivist GTM
research is not to produce externally validated research, it offers an essential first step in
inductively developing a deeper understanding of leadership in CSG. However, the research
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results are not construed as the singular definitive work for leadership in CSG and is thus limited
in that projection – irrespective of the novelty and contribution to the CSG field. This initial lack
of ‘external validation’ may be of concern to some without testing or otherwise validating the
research product in a positivist tradition. However, this is accepted as a research limitation given
the research design. Additionally, generalizability (external validity) of the framework cannot be
established within the scope of the research conducted. True external validity of the theoretical
framework could only be established by testing, which is beyond the scope of this research
endeavor. Nevertheless, following the GTM provides a rigorous approach to qualitative research
in serving the canons of science. The research results are thus limited to the projection of the
GTM paradigm’s ability to: (1) guide the application of the GTM such that the precise building
of understanding is transparent, (2) produce a result that offers high accountability, traceability,
trustworthiness, and creditability, and (3) offer a purposefully built explanation of the
phenomena in question from the source qualitative data and construction process. Thus, there are
limitations for the research imposed by the researcher (as accountable interpreter/constructor of
meaning in the analysis of source data and subsequent synthesis of that data into a coherent
explanatory body of knowledge). Additionally, there are limitations imposed by the very nature
of the qualitative data used as the source ‘theory building material’ from which the analysis is
bound and the GTM proceeds. Although this is accounted for in the GTM through ‘saturation’, it
does impose a limitation in what can be produced – based on the input to the GTM.
1.7.2 Delimitations
The focus of this research effort was limited to gaining insight into leadership in
performing metasystem functions in CSG. The effort was informed by the CSG reference model
(Keating & Bradley, 2015), an extension of the Viable System Model (VSM), which was
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initially developed in the 1970s (Beer, 1984). With respect to exploration of leadership, this
research does not move beyond the boundaries imposed by CSG. Issues associated with personal
traits and skills of leaders for which extant research provides significant coverage were not
addressed. Also, performance measures for CSG leadership in relationship to metasystem
functions as well as performance outputs/outcomes resulting from execution of CSG leadership
in relationship to metasystem functions were also not addressed. Albeit these are all important
issues that can be addressed in future research, they are beyond the boundaries imposed for
conducting this research effort. This effort, and implementing approach, supported focusing the
complete effort toward the primary goal of gaining insight into the functions of CSG leadership
in relationship to metasystem functions in an effort to discover a systems theory-based
framework for CSG leadership.
1.8 Chapter Summary
This chapter provides a foundation for the research developed to address a deficiency in
the body of knowledge regarding leadership in CSG. It provides a statement of the focus of the
research regarding understanding CSG leadership from a systems theoretic perspective as well as
background information for the problem of addressing governance of complex systems.
Additionally, a research question to guide the inquiry is identified, as is the significance of the
research in contributing to the body of knowledge regarding CSG leadership. Further, limitations
and delimitations of the research are addressed.
The following chapter will provide a review of literature addressing leadership,
complexity theory, systems theory, management cybernetics and complex systems governance.
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CHAPTER 2 LITERATURE REVIEW
2.1 Introduction
The previous chapter described the purpose of the study as well as introducing CSG and
the macro level responsibility of leadership in CSG. To address the research question, the
literature review includes the topics of leadership, complexity theory and complex systems,
systems theory, cybernetics, management cybernetics and the VSM, governance, and complex
systems governance as these are the primary areas of extant literature germane to the research
topic. Figure 3 shows the layout of Chapter 2.

Figure 3
Chapter 2 Layout
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2.2 Synthesis of Relevant Literature
As previously discussed, CSG is based in systems theory, management cybernetics, and
governance. CSG endeavors to address communications, control, integration, and coordination
necessary to maintain viability in complex systems. CSG leadership is, therefore, informed by
literature addressing leadership, complexity theory and complex systems, systems theory,
cybernetics, the Viable System Model and management cybernetics, governance, as well as
recent research on CSG. Review of literature in these areas provides a basis for understanding
the state of the body of knowledge regarding issues germane to CSG leadership as well as
helping to identify gaps in that extant body of knowledge.
2.2.1 Leadership
Leadership is a long-standing concern with stories being told throughout history
regarding leaders’ ambitions, competencies, shortcomings, rights, privileges, roles, and
responsibilities (Bass, 1990). Most contemporary leadership theories are grounded in one or
more of these perspectives: leadership as personal traits (Cowley, 1931), leadership as a set of
skills (Katz, 1955), or leadership as a process or relationship (Northouse, 2013). One of the first
leadership theories proposed was by Thomas Carlyle (1888) in which he suggested great men
influenced history by virtue of some personal traits they possessed (charisma, intelligence, or
skill). Attempts to formally define the domain of leadership first appeared in the late 1930s and
early 1940s (Fleishman, 1991). Since then an extensive body of scholarly research regarding
leadership has been developed across a number of domains including military, politics,
economics, education, nursing, academia, and business, to name but a few. Perspectives explored
in this literature include organizational impact, required personal skills, developmental issues, or
traits (behavioral characteristics) associated with leadership. More than 60 classification systems
to help characterize leadership behavior have been developed over the years (Fleishman, 1991).
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Eight dominant different schools of contemporary leadership theory are apparent from the
literature. There is also an emerging school. Among the contemporary schools of leadership, are
those subscribing to Trait Theory, Skills Theory, Situational Theory, Contingency Theory, PathGoal Theory, Transformational Theory, Transactional Theory, and Servant Theory. The
emerging school of leadership subscribes to Complexity Leadership Theory. Table 2 provides a
discussion on each of these leadership theories.
In spite of this history, no single, universally accepted definition of leadership exists
(Northouse, 2013; Toor, 2011). However, some generally accepted leadership characteristics
include leadership as a process, involving influence resulting from dynamic interaction,
occurring in a group, and working toward a common goal (Kaiser, 2008; Lichtenstein, 2006;
Northouse, 2013). Implied by these characteristics is that leadership involves a relationship
between a leader and those led (Kupers & Weibler, 2008; Maccoby, 2011). The goal to which a
group aspires may be temporal or not well understood due to complexity, thus requiring
conditions to be created by leadership that enables productive pursuit of the goal (Marion, 2001).
Leadership functions discussed in the literature include creating a vision (Kotter, 1990;
Marion, 2001; Prieto, 2013; Roby, 1961; Schultz, 2014; Toor, 2011); setting direction (Kotter,
1990; Marion, 2001; Roby, 1961; Schultz, 2014); aligning people (Alagaraja et al., 2015;
Schultz, 2014); establishing and maintaining identity (Hazy, 2007; Zehnder et al., 2017);
enabling (Marion, 2001; Prieto, 2013); adapting (Maccoby, 2011; Marion, 2001; Osborn, 2002);
motivating and influencing (Kaiser, 2008; Kotter, 1990; Schultz, 2014) and communicating
(Kotter, 1990; Prieto, 2013; Vera, 2004) .
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Table 2
Dominant Schools of Leadership
School
Trait Theory

Theory
Traits

Skills Theory

Skills

Situational Theory

Multiple

Contingency
Theory

Multiple

Path-Goal Theory

Multiple

Discussion
This theory suggests that people either are or are not
born with the qualities that predispose them to success
in leadership roles. Intelligence, sociability, and
determination are consistently cited as central qualities.
Proponent: Crowley, W. (1931)
This theory suggests that learned knowledge and
acquired skills and abilities are significant factors in
effective leadership.
Proponent: Katz, R. (1955)
This theory suggests that different styles of leadership
are warranted for different situations. The ability
to adapt or adjust to the circumstances of the situation
is required. The primary factors that determine how to
adapt are an assessment of
the competence and commitment of followers. The
assessment of these factors determines if a leader
should use a more directive or supportive style.
Proponent: Hersey & Blanchard (1969)
This theory suggests that effectiveness of a leader is
contingent on how well the leader’s style matches a
specific setting or situation.
Proponent: Fiedler (1964)
This theory suggest that effective leaders can improve
the motivation of followers by clarifying the
requirements and removing obstacles to high
performance and desired objectives. There is an
expectation that people will be more focused and
motivated if they believe they are capable of high
performance, believe their work is worthwhile and their
effort will result in desired outcomes.
Proponent: Evans (1970)
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Table 2 (continued)
School
Transformational
Theory

Perspective
Multiple

Transactional
Theory

Multiple

Servant Theory

Multiple

Complexity Theory

Process

Discussion
This theory suggests that leadership is a process
of engagement in which a leader is able to create a
connection with followers that results in
increased motivation and morality in both followers
and leaders. The leader must be attentive to
the needs and motives of followers in order to help
them reach their maximum potential. Transformational
leadership may also describe how leaders can initiate,
develop, and implement important changes in an
organization.
Proponent: Downton (1973)
This theory focuses on the exchanges that take place
between leaders and followers. It suggests that a
leader’s job is to create structures that make clear what
is expected and also the consequences for meeting or
not meeting these expectations. Often likened to
management.
Proponent: Weber (1947)
This leadership theory suggests that leaders should be
servants first, that is, in order to be effective, leaders
must place the needs of their followers, customers, and
the community ahead of their own interests.
Proponent: Greenleaf (1977)
This leadership theory focuses on enabling learning,
creativity, and adaptability of complex adaptive
systems (CAS) within a context of knowledgeproducing organizations.
Proponentes: Uhl-Bien, Marion, McKelvey (2007)

As discussed, leadership has been studied for many years from multiple perspectives
including organizational impact, personal traits of leaders, skills leaders need, leadership as a
process or relationship, and discussions of the functions leaders perform. It is conceivable that
these perspectives could be viewed as conflicting. For example, an argument could be made that
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no matter the skills developed by a person it has little or no bearing on their leadership ability if
they are not born with leadership qualities thus putting Skills Theory at odds with Trait Theory
for leadership. All of these perspectives contribute to our understanding of leadership as each
addresses unique aspects of leadership, including leadership in CSG.
2.2.2 Complexity Theory and Complex Systems
Although no universally accepted definition of complexity exists, complexity generally
involves a collection of interacting objects that are affected by history and emergence as well as
exhibiting ordered and disordered behavior (Johnson, 2009). Complexity theory evolved from
systems theory (Okwir et al., 2018) and suggests “ interactions drive a system toward new
emerging states as it coevolves within its environment” (Turner & Baker, 2019, p. 9). The “basic
tenets of complexity theory are non-linear dynamics, chaos theory, and adaptation/ evolution;
others include emergence, self-organization, feedback, and chaos” (Turner & Baker, 2019, p.
11). Complexity theory has been defined as the ‘study of complex and chaotic systems and how
order, pattern and structure can arise from them’ (Dictionary.com, 2017). Johnson (2009, p.17)
observed that “complexity looks at the complicated and surprising things which can emerge from
the interaction of a collection of objects which themselves may be rather simple”. Complex
systems are characterized by large numbers of elements, loosely organized, with many
interactions between those elements. In addition, these systems evolve over time, are open to
their environment (Skyttner, 2001) and irreversible (Jackson, 2019). Other interesting
characteristics of complex systems include self-organization into patterns, chaotic behavior
where small changes in initial conditions can produce large changes later, rare events occur more
frequently than might be predicted, and adaptive interaction occurs between agents (Holland,
2014). Prediction in these systems is not possible due to the nonlinear relationships between
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elements (Jackson, 2019). Complexity may also result from interactions which are “those of
unfamiliar sequences, or unplanned and unexpected sequences and either not visible or not
immediately comprehensible” (Perrow, 1984, p. 78). This notwithstanding, researchers have
proposed methods for facilitating identification and assessment of issues that adversely affect
performance of complex system (Katina, 2016a, 2016b).
Organizations can be similarly characterized as complex systems (Cilliers, 2000). As
previously discussed, complexity and uncertainty are the norms for the environments in which
organizations exist (Boulton, 2010; Coffey, 2010; Keating & Katina, 2015). There is recognition
that generally, problems confronting organizations are better addressed when consideration is
given to the interconnectivity, messiness, uncertainty, and constant change to which they are
subjected (Boulton, 2010). This perspective has given rise to a new era in which complexity is
understood to play a central role thus requiring a shift in leadership perspective (Uhl-Bien,
2007). “Organizations have to cope with the complexity of their environment in order to survive”
(A. Schneider et al., 2017, p. 182). Uhl-Bien (2007) suggests a transition from leadership models
employing top-down, bureaucratic paradigms, appropriate for the industrial age, to a different
perspective for leadership is required. It has been suggested this new perspective should be based
in complexity theory and leadership should be viewed as a “complex interactive dynamic from
which adaptive outcomes (e.g. learning, innovation, and adaptability) emerge” (Uhl-Bien, 2007,
p. 298). As an example, a complex adaptive system (CAS) is a “systems composed of semiautonomous agents that recombine into new capabilities as a mechanism of adaptation.” (Hazy,
2007, p. 5) by learning from interactions between agents (Holland, 2014). Simply stated, these
systems have a capacity to adapt to changes in the environment within which they exist (Hazy,
2007). Sapir (2019) proffers:
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A Complex Adaptive System (CAS) is a system of semi-autonomous agents who
have the freedom to act according to a set of simple rules in order to maximize a
specific goal. A CAS is a highly adaptive, self-organizing, interrelated,
interdependent, interconnected entity that behaves as a unified whole. It learns
from experience and adjusts (not just reacts) to changes in the environment. (p.
51)
which suggests rather than focusing on cause and effect, complexity, patterns, and
interrelationships should be a focus when analyzing organizations (Sapir, 2019).
Although disparate perspectives exist regarding how complex systems adapt to tensions
(both internal and external), and what roles leadership plays in these processes, a number of
complexity leadership theorists view emergence and emergent self-organization as central
themes (Plowman & Duchon, 2008; Smolin, 2003; Stevenson, 2012; Uhl-Bien, 2007). Some
researchers such as Plowman and Duchon (2008) reject a number of notions central to
bureaucratic leadership such as leaders’ roles in specifying desired futures or directing change
and instead suggest the roles of leadership in complex environments include enhancing
connections among organization members to provide linkages to emergent structures and
enabling emergent order. Others, however, recognize the need for leadership to establish the
conditions to enable emergence, change and adaptation in organizations (Goldstein et al., 2010).
In fact, some researchers elaborate the need for leadership to fill broader roles and suggest that
three types of leadership are required (Uhl-Bien, 2007): administrative based in formal roles,
adaptive based in emergent interactive dynamics, and enabling based in the need to catalyze
adaptive leadership and encourage emergence.
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Recognizing that complexity and uncertainty are the norms for the environments in which
organizations exist (Boulton, 2010; Coffey, 2010) researchers in the complexity leadership camp
suggest complexity theory, complex systems, and CAS as appropriate to address these conditions
(Coffey, 2010; Hazy, 2007; Lichtenstein, 2006; Onyx, 2010). There are, however, skeptics who
believe complexity theory falls short in its attempt to help leaders and managers cope with the
challenges faced by organizations in complex environments while conceding that it can provide
relevant analogies and does provide some benefit in helping managers think differently
(Rosenhead, 1998; Stacey & Mowles, 2016).
Complexity and complexity theory are foundational to CSG and therefore leadership in
CSG. As previously stated, disparate perspectives exist regarding the role of leadership in the
complexity theory leadership camp with some researchers rejecting traditional understanding of
leadership roles while others take a more inclusive approach suggesting a blend of complexity
perspectives with those of traditional perspectives of leadership.
2.2.3 Systems Theory
Systems are ubiquitous. Not surprising, therefore, a plethora of literature exists in which a
wide range of topics are addressed from a systems perspective. Examples may include
economics, finance, health, organizations, education, and biology as well as hardware-based
systems. Systems may be simple, complicated, or complex; they may also be systems of systems;
they may be closed or open to the environment in which they exist; and they may be man-made,
occurring in nature, social, or abstract (Blanchard & Fabrycky, 2006; Jackson, 2008, 2019).
Systems have been defined variously including: “a combination of interacting elements
organized to achieve one or more stated purposes” (ISO/IEC/IEEE, 2010, p. 357) as well as “a
complex whole the function of which depends on its parts and their interactions between those
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parts” (Jackson, 2008, p. 3). Blanchard and Fabrycky (2006, p. 3) assert elements comprising a
system must have “unity, have functional relationships, and a useful purpose”. Common to all of
these definitions are two systems principles: holism and emergence. Holism is a concept that
originated with Aristotle who suggested the whole was more than the sum of its parts (Adams,
2011) while emergence may be defined as “the principle that whole entities exhibit properties
which are meaningful only when attributed to the whole, not the parts” (Checkland, 1999, p.
314). Espejo and Reyes (2011) observed that identifying a set of objects as a system implies
separating the set of objects and their relationships from its environment by specifying a border.
Traditionally, at least in the West, systems have been analyzed by endeavoring to
understand the sub-components and then working toward understanding the whole system
(Jackson, 2008). This approach, termed reductionism, has been the mainstay of science since the
17th century (Checkland, 1999). Beginning in the 20th century, an alternative analytical approach
emerged as a result of the recognition that reductionism was inadequate to the task of explaining
certain phenomena (Klir, 2013). At issue was the recognition of the inadequacy of the
reductionist approach to address phenomena present in systems in which strong interactions
between its parts are nonlinear. The ‘new’ approach, holism, is a concept that considers systems
to be more than the sum of their parts (Jackson, 2008, p. 4) and that the study of wholes across a
range of disciplines is necessary (Jackson, 2019). Holism recognizes not only the subcomponents that comprise the system, but also the network of relationships between those subcomponents (Jackson, 2008).
As a framework to enable investigation of phenomena across a range of disciplines from
a holistic perspective (Teece, 2018b), systems theory provides the basis for understanding
systems (Adams, 2011). Systems theory, as a means for increasing scientific transparency
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(Valentinov et al., 2019), focuses on the “complementarities among elements, their integration
and the outcomes resulting from their interactions” (Teece, 2018b, p. 361). Recognizing that
“certain concepts, ideas, principles, and methods were applicable to systems in general” (Klir,
2013, p. 33), von Bertalanffy originated the term general system theory after World War II to
describe a discipline concerned with “the formulation and derivation of those principles which
are valid for ‘systems’ in general” (von Bertalanffy, 1972, p. 411). In 1954, von Bertalanffy
along with Kenneth Boulding, Ralph Gerad, and Anatol Rapport established the Society for
General Systems Research with four objectives:
1. “To investigate the isomorphy of concepts, laws, and models from various fields, and to
help in useful transfers from one field to another.
2. To encourage development of adequate theoretical models in fields which lack them.
3. To minimize the duplication of theoretical effort in different fields.
4. To promote the unity of science through improving communication among specialists.”
(Klir, 2013, p. 33)
This was the inception of recognizing systems principles that had inter-disciplinary applicability.
Boulding (1956, p. 197) suggested General Systems Theory seeks “systematic theoretical
constructs which will discuss the general relationship of the empirical world” which he believed
could facilitate communications between disciplines.
In the intervening years, systems propositions, based on widely accepted concepts, have
been developed to support understanding and problem framing. No single source for a
categorical list of system theory propositions exists, however, for the purposes of this research, a
set of system propositions (Adams et al., 2014) which have been modified and updated (Whitney
et al., 2015), that comprise the basis for the construct of systems theory as proposed by Adams,
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et.al. (2014) were used. These systems propositions, provide the theoretical underpinnings for
addressing the research question, and apply to all systems. Therefore, ignoring or violating them
has consequences (Keating, 2014).
To recap, a system can be considered to be a collection of elements working together to
produce a useful output or outcome. Knowing what is included and what is excluded in a system
is significant since this allows establishment of the system boundary which separates the
included elements from the environment. These are important considerations for
communications and exercise of control. As previously discussed, systems theory provides the
basis for understanding systems and over time, systems propositions, based on widely accepted
concepts, have been developed to support understanding and problem framing. A subset of these
propositions was used to provide the theoretical underpinnings for developing the framework for
CSG leadership.
2.2.4 Cybernetics
In the late 1940’s, ideas similar to those of general systems theory, but focused on
information processes in systems were proposed by Norbert Wiener, a mathematician who had
been working on issues of control in a variety of contexts (Checkland, 1999; Klir, 2013). The
name Weiner applied to this study of “control and communications in the animal and the
machine was cybernetics” (Ashby, 1957, p. 1). Cybernetics deals with forms of behavior that are
“regular, or determinate, or reproducible” (Ashby, 1957, p. 1) and provides a framework on
which “all machines may be ordered, related and understood” (Ashby, 1957, p. 2). Cybernetics is
“concerned with general patterns, laws and principles of behavior that characterize complex,
dynamic, probabilistic, integral and open systems” (Clemson, 1991, p. 19). It introduced new
systems concepts including control and communications (August, 2021; Jackson, 2008).
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Associated with control is circular causality, often referred to as feedback, which provides the
basis for influencing behavior for goal attainment (Clemson, 1991). Another insight of
cybernetics (and general systems theory) was that many systems “exhibit holistic behavior”
(Clemson, 1991, p. 24) suggesting the whole system exhibits characteristics that cannot be
ascribed to any of the parts of the system. Clemson (1991) offers three laws fundamental to
cybernetics that apply to all systems:
•

Self-Organization Systems Law which suggests complex systems self-organize and that
the resulting structures and behavioral patterns are influenced by the interactions among
the parts of the system. Some of the configurations are stable and some are not, that is
“complex systems have basins of stability separated by thresholds of instability”
(Clemson, 1991, p. 27).

•

The Feedback Law suggests feedback dominates the output of a system and within wide
limits, the input is irrelevant. This suggests all important system outputs will be
associated with a feedback loop.

•

The Law of Requisite Variety suggests the variety of the regulator imposes a limit of the
amount of regulation that can be attained. This is a restatement of Ashby’s law of
requisite variety which states “only variety absorbs variety” (Beer, 1984, p. 89). Variety
is the “number of distinguishable items (or distinguishable states of some item)” (Beer,
1984, p. 41). Basically, a system must have the ability to address the changes or
complexity in the environment within which it finds itself. Among the early contributors
to cybernetics are included: Shannon, who contributed to the basic laws of information;
Ashby, who contributed the concept of variety to describe possible system states; Beer,
who introduced cybernetics and systems theory concepts to organizational management;
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and Pask, who connected cybernetics with cognitive science (Checkland, 1999; Jackson,
2008; Klir, 2013). This is not a categorical list of the contributors to the early
development of cybernetics; however, these individuals’ contributions were considered
significant.
2.2.5 Viable System Model and Management Cybernetics
Management cybernetics “is the applied science that uses cybernetics as its starting point
to deal with organizations” (Clemson, 1991, p. 19). Management cybernetics has been described
as a systemic methodology with features such as a learning system, a fractal system, selforganization, autopoiesis, second order control, and complementariness (Vahidi et al., 2019) or
simply can be thought of as the science of effective organization.
Beer, recognizing the potential to apply cybernetics to the design of managerial control
systems (Beer, 1981), developed the Viable System Model (VSM) to elucidate functions
required to ensure requisite control, communications, and the ability of the system to deal with
the variety (complexity) with which it may be presented in order to remain in existence, or in
Beer’s terms, viable. The VSM offers a “conceptual framework for organizational structure
development” (Vahidi et al., 2019, p. 300). Ríos (2012, p. 12) elaborates viability as the capacity
of a system “to maintain a separate existence (that is, to survive) over time, and to do this despite
ongoing changes in the environment.”. Beer (1981,1994) suggested that all viable organizations
perform a set of functions which he endeavored to expose in the VSM. Beer suggested
organizations could be modeled using a set of five systems, each with unique characteristics
(Beer, 1981, 1994) and each performing attendant functions coordinated through a set of
communications channels. A concept fundamental to the VSM is Ashby’s law of requisite
variety which states “only variety absorbs variety” (Beer, 1984, p. 89). Basically, a system must
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have the ability to address the changes in the environment within which it finds itself. This may
be accomplished by “variety engineering” (Jackson, 2008, p. 9) in which variety attenuators
(filters) and amplifiers are designed and applied as required. Another important characteristic of
the VSM is the recursive nature of the model, that is, systems are hierarchical and the
organizational form found in the higher level can also be found in its parts (Jackson, 2008) as
illustrated in Figure 4. This figure is a graphical representation of the functions required to
provide integration, coordination, control, and communications in order to ensure system
viability as identified in the viable systems model. As previously discussed, Beer identified five
elements (or systems) which may be labeled (at a high level) implementation (System 1),
coordination (System 2), operational control (System 3) (includes System 3* referred to as audit
and accountability), development (System 4), and policy (System 5) (Beer, 1994; Jackson,
2008). These labels provide insight into the types of functions each perform in support of system
viability according to the model. Systems 2 through 5 are often referred to as the Metasystem and
exist to facilitate operations of the System 1s (Beer, 1994; Jackson, 2008). As previously
discussed, the VSM also identifies communication channels necessary for coordination of the
functions carried out by the five systems. The following is a more detailed description of the
systems that comprise the VSM.
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Figure 4
Viable System Model Representation (Used with permission from Sisti (2017))
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2.2.5.1 System 1. System 1 is the organizational element responsible for production and
delivery of goods and services (Beer, 1994). It is the only viable system within an organization
and while their make-up is determined by high-level management, have a degree of autonomy.
Ríos (2012) suggests System 1 has these relations with other parts of an organization:
o With corporate management (System 3) via receiving instructions and guidelines,
accountability, and resource bargaining.
o With local environment.
o With System 2 for regulation.
o With System 3* for special information.
o With other operational units.
o With management of other operational units.
o With the metasystem by way of the algedonic channel.
In summary, System 1 is responsible for production and delivery of goods and services,
the primary activities of an organization (Vahidi et al., 2019). System 1 “provides control of a
division, in response to policy directives and over-riding instructions from above, in reaction to
the direct demand of the external world upon it, and in awareness of the needs of other divisions”
(Beer, 1981, p. 167).
System 1 information requirements include information related to the operations of its
production units which includes internal information related to production processes as well as
external related to its local environment (Rios, 2012).
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2.2.5.2 System 2. System 2, as part of the metasystem, is an interface between Systems
One and Three (Beer, 1981). Its purpose is to prevent uncontrolled oscillation in System 1 (Beer,
1994) and is therefore, not engaged in performance of routine procedures. System 2 provides
necessary coordination to allow organizational units comprising System 1 to function
harmoniously. This includes resource and customer deconfliction between operational units.
Information from operational units flows via System 2 which filters the information and provides
it to System 3. It is the responsibility of System 3 to decide whether or not to act (Rios, 2012).
Examples of System Two include information systems, production planning, and accounting
procedures (Ríos, 2012) .
In summary, System 2 is a transducer of operational information (Beer, 1994) that links
control centers and is an “elaborate interface between Systems One and Three” (Beer, 1981, p.
172). It is responsible for potential conflict resolution between operating units and maintaining
overall stability of the system (Vahidi et al., 2019).
System 2 information requirements include information regarding the functioning of the
operational units as well as information concerning the current or potential conflicts among them
(Rios, 2012).
2.2.5.3 System 3. The function of System 3 is to “govern the stability of the internal
environment of the organization” (Beer, 1981, pp. 175-176). “It is the highest level of automatic
management, and the lowest level of corporate management” (Beer, 1981, p. 175). In short, its
task is to manage the units comprising System 1 by integrating them, ensuring harmonious
operations, and exploiting synergies, if possible (Rios, 2012) with “minimal meta-systemic
intervention that is consistent with cohesiveness within the purpose of the viable system” (Beer,
1994, p. 202). System 3 can see all operations simultaneously (Beer, 1994) and is concerned with
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daily operations, the here and now, as well as internal stability. Although System 3 “in practice
really runs the enterprise” (Beer, 1994, p. 263), it should refrain from intervening routinely in the
functioning of the operational units in order to avoid impacting the autonomy and agility of
operational units comprising System 1. Interventions should be limited to sharing information
such as setting or modifying goals, changes needed in System 1 suggested by the Development
System (System 4) or resource negotiations (Rios, 2012). System 3 has a role in system
development/evolution in that it transmits “information on functioning and
opportunities/difficulties of modifying System 1” (Rios, 2012, p. 35) to System 4 as well as
receiving information from System 4 regarding the need for modification in System 1 “in order
to adapt to current or foreseen changes in the organization’s environment” (Rios, 2012, p. 35).
System 3 may receive information from a number of sources. From System 1,
information regarding operations, goal achievement, and resource requirements can be expected.
From System 4, information regarding guidelines to be followed as well as changes required in
System 1 to maintain viability can be expected. System 3* can be expected to provide
information relating to audits that have been conducted (Rios, 2012).
2.2.5.4 System 3*. For System 3 to fulfill its purpose, unfiltered information regarding
System 1 operations must be available to System 3 (Beer, 1994). Although most System 1
operational information will in fact be available to System 3 via normal information channels,
there is a chance that some of this information will be filtered and not reach System 3 (Rios,
2012). System 3* should be designed to address this issue (Rios, 2012). System 3* is, therefore,
a support system for System 3 whose main reason for being is to gain insight on how System 1 is
working by providing information which is not available via the normal information channels
that link System 1 and System 3 thus supporting complete information availability. System 3*
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essentially provides an audit function that is a two-way loop between System 1 and System 3 in
which unfiltered information is available to System 3 and suggestions for modifications are
provided to System 1 if required (Beer, 1994).
2.2.5.5 System 4. System 4 is the aggregate of resources responsible for connecting with
the future and organization’s external environment in an endeavor to assure the organization is
positioned to achieve its goals and maintain its identity (Rios, 2012) in a changing environment.
“The enterprise is embedded in an environment, which is full of challenge and opportunity”
(Beer, 1994, p. 227). As previously discussed, Systems Three-Two-One account for internal
stability but cannot respond to the larger environment in which the enterprise finds itself hence
the need for another system “dedicated to the larger environment and regulation in its regard”
what Beer calls the “OUTSIDE and THEN” (Beer, 1994, p. 227). To maintain viability, an
organization must be capable of identifying environmental changes and making internal
adjustments in response to these changes in a timely manner. This requires the organization
maintain monitoring systems for both current and possible future conditions in the environment
as well as mechanisms to communicate important information to appropriate organizational
elements in a timely manner. System 4 is also responsible for “construction of models for both
the complete system as well as the system-in-focus” which entails “providing the image of the
organization itself” (Rios, 2012, pp. 41-42) and sharing this image with System 3 when
confirmed by System 5. It should be noted that System 4 contains “the viable system’s whole
apparatus for adaption” (Beer, 1994, p. 235). Actions taken to fulfill the responsibilities of
System 4 may include (Rios, 2012):
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1. Conduct prospective studies using tools such as Delphi studies.
2. Analyzing scenarios.
3. Using sensitivity analysis.
4. Constructing simulation models.
5. Implementing an operations room.
6. Reviewing past, present, and future data. (Future data provided by prospective studies
and simulations).
In summary, System 4 must exercise control over all functions needed to acquire information,
evaluate that information, propose solutions to policy issues and implement adaptive planning
processes approved by System 5 that affect the whole organization (Beer, 1981).
System 4 can expect to receive information from a number of sources. Current and
potential future information will come from the general environment. System 3 will provide
information regarding the current situation within the organization as well as the capacity for
System 1 to effect changes suggested by System 4. System 5 will be the source of information
regarding targets and goals as well as general operations guidelines for the organization (Rios,
2012).
2.2.6.6 System 5. System 5 “constitutes the maximum authority in the organization”
(Rios, 2012, p. 46) and has as one of its functions the task of balancing the organization’s present
and future while considering internal and external conditions. It has the power to balance the
tension that exits between System 3 and System 4 (Beer, 1981) and is responsible for the
organization’s identity (Beer, 1994; Rios, 2012) by defining what the organization is or what it
wants to be as well as what it isn’t or doesn’t want to be (Schwaninger, 2008). This helps in
setting the boundaries so that what is part of the organization and what forms part of the
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environment is made clear. Among the responsibilities of System 5 are included determining and
articulating the organization’s vision, mission, and strategic goals (Rios, 2012). System 5
includes many people (Beer, 1994) . Among these people may be included management
representatives as well as stakeholders.
System 5 requires information that enables it to assess “whether the organization is
actually carrying out its aim and whether it is necessary to modify it” (Rios, 2012, p. 54) which
requires connection to sources both internal to the organization and external. It also requires
information regarding how the organization is actually running. There must also be a means for
System 5 to be alerted to emergency situations that cannot be handled by Systems 3 and 4. The
means for this communication is called the algedonic channel (Beer, 1994), which will be
discussed later.
2.2.6.7 Communication Channels. Control cannot be exercised without
communications. Therefore, the communications channels which facilitate information exchange
identified as part of the VSM are important to an organization’s viability. These channels
connect all functions/systems in the organization as well as connecting the organization to
various parts of the environment. The channels must have all the components that make possible
the transmission and reception of the pertinent information in proper working order (transducers,
channels capacity and sender-receiver in both directions) (Ríos, 2010). The aim of these channels
is to absorb the variety facing the system and to enable an equilibrium (homeostasis) between the
elements they connect by providing information that is appropriate to a “dynamic but
harmonious relationship between the two in the sense that it functions in accordance with the
wishes of both parties” (Rios, 2012, p. 55).
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The VSM identifies six primary interactive channels in the vertical plane associated with
addressing variety (Beer, 1994). The first three are the “variety-interconnections in the vertical
plane of the ENVIRONMENT, the OPERATIONAL, and the MANAGERIAL domains” (Beer,
1994, p. 216). The second three channels are “METASYSTEMIC INTERVENTION, ANTIOSCILLATION CHANNELS, and the OPERATIONAL MONITORING CHANNELS” (Beer,
1994, p. 216). Beer suggests that the first three channels happen as a natural consequence of the
enterprise while the second three must be designed (Beer, 1994).
The six primary channels have been characterized as (Chesterman et al., 2015):
•

Command – provides non-negotiable direction of essential decisions.

•

Resource bargaining and accounting – supports resource allocation.

•

Operations – supports communications related to System 1s operations.

•

Coordination – supports monitoring of regulatory mechanisms between Systems 1s.

•

Scanning – supports environmental scanning for trend, opportunities, and threats.

An additional channel is also identified. The Algedonic Channel is used “to transmit alert signals
concerning any event or circumstance that could seriously jeopardize the organization” (Rios,
2012, p. 63). It supports emergency communications to deal with issues requiring immediate
response (Chesterman et al., 2015).
The purpose of the identified channels is to absorb the variety within the system such that
“ The sum of horizontal variety disposed by n operational elements = the sum of vertical variety
disposed on the six vertical components of corporate cohesion” (Beer, 1994, p. 217). Beer calls
this the First Axiom of Management (Beer, 1994).
Since its introduction, the VSM has been used to aid in the design of organizations,
organizational diagnosis, and problem-solving including but not limited to such areas as supply
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chain analysis, knowledge management, software development, production, and disaster
management (Beer, 1981; Haslett & Sarah, 2006; Vahidi et al., 2019). Simply stated, the VSM
can be used to design a viable system or it can be used to diagnose weaknesses in exiting systems
(Hildbrand & Bodhanya, 2015).
As previously discussed, the VSM is the foundation upon which the CSG Reference
Model was developed. The CSG reference model includes extensions and elaborations of the
VSM, therefore having an appreciation for the VSM helps with understanding of the CSG
reference model.
2.2.7 Governance
The concept of governance has been around for quite some time. According to
etymologists, governance derives from the Greek word kubernan which means to steer a ship
(Plattner, 2013). In Republic, Plato used the steering of a ship as a metaphor for governing a state
(Plattner, 2013). Governance and government have often been used interchangeably, but more
recently, governance has been distinguished from government by suggesting governance has a
managerial connotation while government has a political connotation (Plattner, 2013) even
though governance can encompass government activities (Rosenau, 1997). Governance implies
control or steering without the need for hierarchy associated with command (Rosenau, 1997).
Unfortunately, governance is an often-used term, in fact, so often used that it is in jeopardy of
becoming a buzzword and therefore, have no precise meaning (Plattner, 2013 ). Nevertheless, it
is employed variously with a variety of meanings (Rhodes, 1996) with general agreement that
governance refers to governing mechanisms not dependent on government authority or sanction
(Stoker, 1998). The term governance is invoked in a wide array of contexts including economics,
business, politics, development, social affairs, and more recently complex systems. Although not
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a precise definition, governance in general, refers to “the exercise of authority within a given
sphere” (Hewitt de Alcántara, 1998, p. 5) and involves “building consensus, or obtaining the
consent or acquiescence necessary to carry out a programme, in an arena where many different
interests are in play” (Hewitt de Alcántara, 1998, p. 105). It has been suggested that governance
provides an organizing framework for understanding change in processes related to governing
and offers five propositions for consideration (Stoker, 1998,):
1. “Governance refers to a set of institutions and actors that are drawn from but also beyond
government.
2. Governance identifies the blurring of boundaries and responsibilities for tracking social
and economic issues.
3. Governance identifies the power dependence involved in the relationships between
institutions involved in collective action.
4. Governance is about autonomous self-governing networks of actors.
5. Governance recognizes the capacity to get things done which does not rest on the power
of government command or use of its authority. It sees government as able to use new
tools and techniques to steer and guide” (p. 18).
Governance shifts focus from institutions to processes, is not fixed, is broader than government,
emphasizes self-governing networks, recognizes the growing complexity institutions are facing,
as well as recognizing the state no longer enjoys a monopoly of power (Walters, 2004). At an
abstract level, governance can be considered to “include any system of rule at any level of
human activity” (Rosenau, 1997, p. 147) which suggests governance may be broadly applied.
Current governance systems are challenged to address complexity in an environment of
accelerating change (Duit & Galaz, 2008; Fuerth, 2009). Recognizing this to be the case, it has
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been suggested that governance systems designed to incorporate foresight (capability to
anticipate future alternatives), that have a means to integrate foresight and policy processes (in a
network), that incorporate feedback, and that have an open-minded culture, offer a potential
means for dealing with this challenge (Fuerth, 2009). From the perspective of the VSM, foresight
is the responsibility of the metasystem and involves ensuring that each of the systems comprising
the metasystem are functioning correctly and that their interrelationships are appropriate and
effective (Hayward, 2004).
Governance is concerned with influencing (steering) a group (i.e. state or organization) to
attain desired outcomes (Stoker, 1998). In this sense, governance overlaps and aligns with
functions of leadership that enable productive pursuit of the goal (Marion, 2001) such as creating
a vision, setting direction, aligning people, and communicating. Having a perspective of
governance provided by the various viewpoints discussed above provides insight for CSG
development and issues CSG leadership must address.
2.2.8 Complex System Governance
As previously discussed, CSG is an emerging field based in systems theory, management
cybernetics, as well as governance, and has been defined as the “design, execution, and evolution
of the metasystem functions necessary to provide control, communication, coordination, and
integration of a complex system” (Keating & Bradley, 2015). Although significantly more
detailed and direct than the definition of governance previously discussed, this definition strikes
a similar theme of guiding (steering) without mention of hierarchy. As an emerging field, there is
a fairly limited body of literature addressing this subject.
A preliminary reference model, based in management cybernetics has been proposed.
This model modifies, elaborates, and extends the VSM for the purposes of CSG (Keating &
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Bradley, 2015). In this model, the five metasystem functions identified in the VSM are
expanded to nine metasystem functions in order to better explicate the functions for the purposes
of CSG. As with the VSM, these nine functions are the what that must be done to ensure system
viability, as currently understood, not the how it is to be done. It should be noted, that the CSG
reference model focuses on the metasystem and treats the productive systems (VSM systems 1)
as black boxes (Keating & Bradley, 2015). The functions identified in the CSG reference model
include policy and identity (Metasystem 5), system context (Metasystem 5*), strategic system
monitoring (Metasystem 5’), system development (Metasystem 4), learning and transformation
(Metasystem 4*), environmental scanning (Metasystem 4’), system operations (Metasystem 3),
operational performance (Metasystem 3*), and information and communications (Metasystem
2). Figure 5 is a graphical representation of the CSG Reference Model. As in the VSM, the
names are indicative of the functions performed by the metasystem functions. Each of the
metasystem functions and sub-functions have specific responsibilities the fulfillment of which
result in products commensurate with their areas of concern (Keating & Bradley, 2015). Also
included in the model is a set of communication channels which provide for the flow of
information and consistent interpretation for intra-metasystem exchanges and for exchanges with
external entities.
The following is a brief discussion of the metasystem functions and communication
channels that comprise the CSG reference model.
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Figure 5
Complex System Governance Reference Model

2.2.8.1 Metasystem 5 Policy and Identity. Metasystem 5 Policy and Identity, as the
name implies, has the overarching responsibility for guiding (steering) the system or
organization by providing policy level direction and maintaining identity. Metasystem 5 is also
responsible for representing the system or organization to external stakeholders (Keating &
Bradley, 2015). Metasystem 5 does not normally engage in routine operations. Primary functions
of Metasystem 5 include providing direction to the system, providing oversight, exercising
accountability, and enabling necessary system evolution. Metasystem 5 focuses on “policy,
mission, vision, direction, performance, and accountability such that 1) the system maintains
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viability, 2) identity is preserved and maintained, 3) the system is effectively projected both
internally and externally” (Keating & Bradley, 2015, p. 44).
2.2.8.2 Metasystem 5* System Context. Metasystem 5* has the responsibility of
monitoring the system context (both current and future) within which the system finds or may
find itself. This includes assessing contextual impacts on performance or development,
identifying, and managing stakeholders, as well as using insights discovered to inform strategic
planning (Keating & Bradley, 2015).
2.2.8.3 Metasystem 5’ Strategic System Monitoring. Metasystem 5’ provides oversight
at the strategic level to surveil select performance indicators over time to develop understanding
of system performance and evolution toward strategic objectives (Neumann, Robson, & Sloan,
2018). The primary purpose is to “identify variance requiring metasystem level response” in
order to assure system viability (Keating & Bradley, 2015, p. 45).
2.2.8.4 Metasystem 4 System Development. System (organization) development is a
long-term and continuous organization-wide endeavor to improve an organization’s effectiveness
and viability in response to changing conditions (Shatrevich, 2014; Worren et al., 1999). This is
the focus of Metasystem 4. Metasystem 4 analyzes and interprets trends, patterns, and events in
the environment to determine their potential impacts on the system so that system design
alternatives and future planning to “position the system for future viability” can be developed
(Keating & Bradley, 2015, p. 46). In accomplishing these functions, Metasystem 4 develops
plans for responding to environmental signals, strategic development plans, as well as current
and future models of the system.
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2.2.8.5 Metasystem 4* Learning and Transformation. System (organizational)
learning is a means by which organizations develop capabilities to improve core functions by
acquiring knowledge, distributing information, and interpreting that information (Gronn, 1997;
Huber, 1991). Metasystem 4* has the responsibility for providing the means by which
metasystem design errors can be identified and analyzed and then suggest design modifications
to the metasystem and plan for transformation there to (Keating & Bradley, 2015). In
accomplishing these functions, Metasystem 4* develops designs for second order learning,
designs strategies for system transformations, provides future focused input for strategy
development, and shares “learning results, implications, and opportunities” (Keating & Bradley,
2015, p. 46).
2.2.8.6 Metasystem 4’ Environmental Scanning. Environmental scanning is a process
that helps focus an organization’s planning and decision making on external issues that might
affect its future viability (Baugh, 2015) and involves dissemination of that information to the
appropriate users (Subramanian et al., 1993). Metasystem 4’ has the responsibility for surveying
the environment for any issues that may impact either current and/or future system performance.
In accomplishing these functions, Metasystem 4’ provides for the design and execution of
scanning of the system environment, maintains a model of the environment, and disseminates the
results of the scanning effort to appropriate users (Keating & Bradley, 2015).
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2.2.8.7 Metasystem 3 System Operations. System operations are concerned with
planning, organizing, and implementing the processes and procedures used to transform
resources or data inputs into useful goods and services of value delivered to customers (Anand &
Gray, 2017; Schultz, 2014). System operations are the responsibility of Metasystem 3. This
includes issues related to metasystem day to day operations in order to ensure maintenance of
system performance levels. This requires Metasystem 3 to exercise control of operational
performance through implementation of policy, establishing operational goals taking into
account strategic performance objectives, resource allocation, and design for accountability
(Keating & Bradley, 2015).
2.2.8.8 Metasystem 3* Operational Performance. Operational performance refers to
the ways in which an organization performs activities related to stakeholder satisfaction,
productivity, and operational performance (Gambi et al., 2015). Monitoring operational
performance is the responsibility of Metasystem 3*. Of concern are issues that present
unacceptable departures from expectations or emergent conditions that may affect performance.
In accomplishing these functions, Metasystem 3* tracks performance of the system, inquiries
into performance aberrations, disseminates results of inquiries and analyses of those issues, and
recommends actions related to performance measures such as continuance, modification,
addition, or deletion of measures (Keating & Bradley, 2015).
2.2.8.9 Metasystem 2 Information and Communication. A central theme of
communications is the transfer of information from a source to a receiver in such a way as to
allow the receiver to faithfully (or at least nearly faithfully) reproduce the original information
(Shannon, 1948). At a higher level, communication, to be considered successful, must transfer
information (knowledge, intelligence, or guidance) in a way that the receiver has an opportunity
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to take appropriate action or be adequately informed (Taylor, 2006). Designing the architecture
and establishing the communication channels necessary to support the flow of information and
consistent interpretation of that information is the responsibility of Metasystem 2. Establishing
the communication channels provides for “information flow, coordination, transduction, and
communication within the metasystem and between the metasystem and the governed system”
(Keating & Bradley, 2015, p. 48). In accomplishing these functions, Metasystem 2 establishes
standard processes and procedures for coordination, develops metasystem communication
architecture, and defines external coordination mechanisms (Keating & Bradley, 2015).
As previously discussed, the CSG reference model also identifies communication
channels that support necessary information exchange and coordination.
2.2.8.10 Communication Channels. As with the VSM, control cannot be exercised
without communications. Likewise, the communications channels which facilitate information
exchange identified as part of the CSG are similarly important to an organization’s viability. As
with the VSM, these channels connect all functions/systems in the organization as well as
connecting the organization to various parts of the environment. Also, as in the VSM, the
channels must have all the components that make possible the transmission and reception of the
pertinent information in proper working order (transducers, channels capacity and senderreceiver in both directions). Table 3 provides a list of the communication channels that support
CSG functions (Keating & Bradley, 2015, p. 40).
The mechanisms used to implement the communication channels by any given system or
organization are not prescribed, could be various, and should be appropriate for that system or
organization.
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From a management cybernetics perspective, leadership has a role in the design of the
metasystem (Beer, 1994) that provides governance functions for a complex system. Similarly,
leadership fosters the existence of conditions necessary for the metasystem functions to be
enabled, executed, and evolved sufficiently well for continued system viability. For example,
Marion (2001) suggests effective leadership depends on “being able to foster interactive
conditions that enable a productive future” (Marion, 2001, p. 394).
The CSG reference model identifies the macro-level functions and communication
channels suggested as necessary for system viability. Associated with the identified macro-level
functions are a set of supporting functions. Leadership enables conditions necessary for the
system to perform those macro-level and supporting function to attain desired outcomes as well
as to maintain visibility into if and how those functions are performed.
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Table 3
CSG Communication Channels
Communication
Channel
Command
Resource Bargain/
accountability

Operations
Coordination

Audit

Algedonic

Environmental
Scanning

Dialog

System Learning

Informing

Primary Functions
Provide direction to operational units and non-negotiable direction to the
system.
Provides/determines the resources (manpower, material, money, information,
support for operational units.
Defines performance levels to which operational units will be held responsible.
Determines how operational units will interface for performance reporting and
accountability.
Provides for the routine interface between operational system entities and from
the metasystem to operational units.
Provides for system balance and stability by ensuring the information
concerning decisions and actions necessary to prevent disturbances are shared
among operational units.
Provides routine and sporadic feedback on the performance of system
operations.
Investigates and reports on problematic areas of concern internal to the system.
Provides instant alert to crises or potentially catastrophic situations occurring
in the system.
Bypasses routine communication channels and structure to identify system
threats.
Monitors predetermined aspects of the environment to provide intelligence for
the system.
Senses emerging activities, events, trends, or patterns in the environment that
might hold significance for the system.
Provides examination and interpretation of organizational decisions, actions,
and events.
Seeks alignment of perspectives and shared understanding of the
organizational decisions and actions in light of system purpose and identity.
Provides detection and correction of system errors, testing of assumptions, and
identification of system design deficiencies.
Ensures that the system continually questions the adequacy of its design.
Provide routine transmission of information throughout the system.
Routes information that is not appropriate for other channels for accessibility
throughout the system.

2.3 Literature Review
A macro perspective of the literature reviewed suggests several takeaways. Among these
are that organizations in modern societies operate in environments characterized by ambiguity
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and complexity and are themselves complex systems; that systems theory provides the basis for
understanding systems (including organizations); that management cybernetics, the VSM, and
CSG may be used to support the design and analysis of systems (organizations) to help assure
viability; and that leadership has a role in establishing the conditions necessary for viability.
The review of the literature concerning complexity and complex theory revealed that no
widely accepted definition of complexity exists but that complexity generally involves a
collection of interacting objects that are affected by history and emergence (Johnson, 2009).
Complexity may also result from interactions which are “those of unfamiliar sequences, or
unplanned and unexpected sequences and either not visible or not immediately comprehensible”
(Perrow, 1984, p. 78). Complex systems are characterized by large numbers of elements, loosely
organized, with many interactions between those elements. They evolve over time, are open to
their environment (Skyttner, 2001), are irreversible, and the non-linear relationships between
elements preclude prediction in these systems (Jackson, 2019). The literature suggests that
organizations can be similarly characterized as complex systems (Cilliers, 2000). To cope with
the uncertainty associated with the environments confronting organizations, the implementation
of systems with the capacity to adapt to changes in the environment within which they exist
(Hazy, 2007) has been proposed as a possible solution. These systems are called CAS. The
details of implementation as well as specific roles and responsibilities were not discussed in this
literature; however, it is not difficult to realize that CSG has the potential to provide requisite
implementation support.
As previously discussed, organizations can be similarly characterized as systems,
therefore, as in systems, systems theory provides the basis for understanding (Adams et al.,
2014). Since von Bertalanffy (1972) suggested general systems theory, systems propositions,
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based on widely accepted concepts, have been developed to support understanding and problem
framing. There is, however, no single source for a categorical list of system theory propositions.
This notwithstanding, a unified group of specific propositions, brought together by way of a set
of axioms to form a system construct has been proposed (Adams et al., 2014). This construct has
subsequently been modified and updated (Whitney et al., 2015). These systems theory
propositions are not categorical and are part of an evolving set which can be expected to grow
over time and therefore should be considered incomplete at any given time as is illustrated by the
differences in Whitney (2015) and Katina (2015). The set of systems theory propositions
proposed in Whitney (2015) was considered sufficiently comprehensive to support the current
research and was, therefore, used.
Control and communications are important concepts for systems and are the concern of
cybernetics (August, 2021; Jackson, 2008). Especially important to control is the concept of
circular causality, often referred to as feedback, which provides the basis for influencing
behavior for goal attainment (Clemson, 1991). Clemson (1991) also suggests three laws
fundamental to cybernetics that apply to all systems – the Self-Organization Systems Law, the
Feedback Law, and the Law of Requisite Variety. Beer (1981) recognized the potential of
applying cybernetics to the design of managerial control systems and set about developing the
VSM to elucidate functions required to ensure requisite control, communications, and that the
system had the ability to deal with the variety (complexity) with which it may be presented in
order to remain viable, all issues of concern for CSG. Since its introduction in the 1970’s,
literature discussing the VSM has included articles concerned with the introduction of the model
and its description, development of the model, and application of the model. No literature was
found that refuted the model as presented by Beer. The strengths of the VSM include its

49
organizational diagnostic potential as well as its potential for use as an organizational design aid
(Schwaninger, 2004). Some researchers suggest that using the VSM along with other system
methods such as system dynamics could enhance overall system understanding (Schwaninger,
2004). Other researchers lament that the VSM has been used primarily to diagnose and design
large enterprises and therefore suggest application to small organizations needs more research
(Burgess & Wake, 2013) while others suggest the model itself is not very simple and therefore
presents a challenge to understanding the model and applying the model (Kirikova, 2017). These
issues notwithstanding, the CSG reference model is based on the VSM and has similar goals of
ensuring requisite control, communications, and capability to deal with the variety (complexity)
with which the system of interest may be presented in order for it to remain viable . Being an
emerging field, CSG enjoys a limited body of literature originating from a small cadre of
researchers who are or have been affiliated with Old Dominion University. The proposed CSG
reference model is sufficiently developed to allow the intended research to proceed. As with the
VSM, the CSG model addresses the functions that need to be performed not how they are
performed or by whom and therefore, these issues are not addressed in any of the extant
literature. This presents an opportunity for research into the potential role of leadership in CSG.
The literature review suggested that there are eight dominant different schools of contemporary
leadership theory and one emerging school. Among the contemporary schools of leadership, are
those subscribing to Trait Theory, Skills Theory, Situational Theory, Contingency Theory, PathGoal Theory, Transformational Theory, Transactional Theory, and Servant Theory. The
emerging school of leadership subscribes to Complexity Leadership Theory. This might appear
to suggest conflicting views of leadership however, these disparate perspectives can also be
viewed as complementary and taken together offering a more complete understanding of
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leadership. Recall, leadership has a role in establishing the conditions necessary for execution or
in this case enabling governance functions necessary for system viability. Much has been written
about generally accepted leadership characteristics including leadership being a process,
involving influence resulting from dynamic interaction, occurring in a group, and working
toward a common goal (Kaiser, 2008; Lichtenstein, 2006; Northouse, 2013). Although not
specific to CSG leadership, it is reasonable to anticipate these characteristics will manifest as the
research reveals CSG leadership.
Figure 6 illustrates the literature threads reviewed as part of the literature review. As
previously discussed, it was anticipated that CSG leadership would be informed by literature
addressing leadership, complexity theory and complex systems, systems theory, cybernetics, the
Viable System Model and management cybernetics, governance, as well as recent research on
CSG. There are many ways the reviewed articles could be organized. The researcher organized
the articles under four main topics – Leadership Theory, Complexity Theory Leadership,
Governance of Complex Systems, and Systems. Articles binned under each of these main topics
were further sorted and stored under subtopics as illustrated in Figure 6. This structure helped
highlight relationships as well as providing a basis for developing the file structure to facilitate
storage and subsequent access to germane articles. During the literature review, it became
apparent that insights into leadership involve understanding leadership functions, leadership
characteristics, what skills a leader might be expected to have, as well as the relationships
between leaders and those who are led. This background information was
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Figure 6
Literature Threads
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useful in providing perspective when the researcher surveyed specific CSG leadership functions
and their execution. For example, as previously discussed, among leadership functions are
enabling and communicating. These general leadership functions are applicable to CSG
leadership in that assuring conditions necessary for the execution of the functions of Metasystem
3 (operations) and related communications (providing direction and receiving feedback) is
important for performance in support of operations.
Recall the CSG reference model is based in systems theory, management cybernetics, and
governance. System theory provides the basis for defining the system of interest (Espejo &
Reyes, 2011), that is, the definition of the system (organization) to which the CSG reference
model is to be applied. The system theory literature also identifies widely accepted system
concepts or principles referred to as system propositions (Whitney et al., 2015) which must be
considered as GSG functions are identified and executed since ignoring or violating these
concepts has consequences (Keating, 2014). Management cybernetics is the application of the
control and communication concepts of cybernetics to organizations as manifest by the VSM
(Beer, 1994) upon which the CSG reference model is based. Both the VSM and CSG have as a
central concern the viability of the organization of interest and hence identify functions that must
be performed adequately in order to ensure said viability. The communication channels required
to support the execution of those functions are also identified. Governance suggests control or
steering of an organization to achieve a goal without the need for hierarchy. In its broadest sense,
governance can be considered “any system of rule at any level of human activity” (Rosenau,
1997, p. 147). These concepts fit well with the VSM and CSG reference models in that there is
no organizational hierarchy implied by either. Of primary concern are the functions that need to
be performed. Complexity theory provides insight into the conditions that the organization may
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be anticipated to encounter. The literature suggests that no widely accepted definition of
complexity exists, however, complexity generally involves a collection of interacting objects that
are affected by history and emergence as well as exhibiting ordered and disordered behavior
(Johnson, 2009). Basic tenets of complexity theory include non-linear dynamics,
adaptation/evolution, chaos theory, emergence, feedback, and self-organization (Turner & Baker,
2019). As previously discussed, the CSG reference model is an elaboration of the VSM which
was developed to elucidate functions required to ensure requisite control, communications, and
ability of the system to deal with the variety (complexity) with which it may be presented in
order to remain in existence. The CSG reference model identifies nine metasystem functions that
must be performed. From these functions, a preliminary identification of roles, responsibilities,
and products have been suggested (Keating & Bradley, 2015). The nine metasystem functions
may not always be adequately executed, therefore, CSG leadership must be aware of these
failures, hence the need for metasystem pathologies. CSG leadership is informed by general
leadership characteristics such as leadership being a process, involving influence resulting from
dynamic interaction, occurring in a group, and working toward a common goal (Kaiser, 2008;
Lichtenstein, 2006; Northouse, 2013). These characteristics suggest that leadership involves a
relationship between a leader and those led (Kupers & Weibler, 2008; Maccoby, 2011) which
applies to CSG.
In summary, the CSG reference model is based in a body of literature developed to
address concepts and issues associated with systems theory, complexity, cybernetics, and
management cybernetics. As background information, CSG leadership takes advantage of the
literature upon which the CSG reference model is based as well as the body of literature

54
addressing leadership generally from the perspective of leadership as personal traits, leadership
as a set of skills, or leadership as a process or relationship.
2.4 Gaps in Literature
Although complexity leadership theory researchers discuss some issues germane to
governance, the review of related academic literature yielded virtually no material that explicitly
addresses leadership in complex systems governance thereby exposing a gap in the literature.
This perspective is supported by a comprehensive survey of leadership theory and research in the
millennium conducted by Dinh et al. (2014). This research in complex system governance
leadership will help begin to fill this gap by developing a framework to aid in the identification
and understanding of functions of leadership in governance of complex systems. This may
contribute to a broader understanding of leadership in general as well as contributing to
understanding of governance in complex systems.
2.5 Chapter Summary
This chapter provides the results of a literature review conducted to support this research
effort. The body of literature reviewed was chosen based on anticipation that CSG leadership
would be informed by topics such as leadership, complexity theory and complex systems,
systems theory, cybernetics, the VSM and management cybernetics, governance, as well as
recent research on CSG. Each of these areas were anticipated to be building blocks which
contribute to the development of a CSG leadership framework. The leadership literature
provided perspectives on organizational impact, required personal skills, developmental issues,
and traits (behavioral characteristics). Complexity literature revealed that no widely accepted
definition of complexity exists, but that complexity generally involves a collection of interacting
objects that are affected by history and emergence (Johnson, 2009). Complex systems have large
numbers of elements, loosely organized, with many interactions between those elements and
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evolve over time, are open to their environment (Skyttner, 2001) and are irreversible (Jackson,
2019). Systems theory provides the basis for understanding systems (Adams, 2011) and has a
been widely discussed since the General System Theory work of von Bertalanffy (1972) . More
recently, a framework of axioms and systems theory propositions have been proposed (Adams,
2011) and subsequently modified (Whitney et al., 2015) which were used in this research.
Cybernetics introduced new systems concepts including control and communications (August,
2021; Jackson, 2008) and can be considered control theory applied to complex systems. Beer
recognized the potential to apply cybernetics to the design of managerial control systems (Beer,
1981) and developed the Viable System Model (VSM) upon which the CSG reference model is
based. Governance introduces the concept of guiding or steering without the need for hierarchy
associated with command (Rosenau, 1997). It should be noted that this fits well with both the
VSM and CSG reference model in that there is no hierarchy implied by either. Finally, in the
literature associated with CSG, one finds a preliminary CSG reference model, based in
management cybernetics that modifies, elaborates, and extends the VSM for the purposes of
governance of complex systems and proposes functions, a preliminary identification of roles,
responsibilities, and products (Keating & Bradley, 2015).
As previously discussed, no material was found that explicitly addresses leadership in
complex systems governance hence indicating viability of the proposed research question.
The next chapter will discuss the use of GTM to develop a framework for CSG Leadership.
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CHAPTER 3 RESEARCH PERSPECTIVE
3.1 Introduction
The purpose of this chapter is to introduce the paradigm that informed the research. The
research design and rationale for selection of the research methodology are discussed. The goal
of this research was to develop a systems theory-based framework to aid in the identification and
understanding of leadership functions in governance of complex systems. This research endeavor
was a journey of discovery, with no pre-established hypotheses that could be tested using
deductive approaches, therefore, an inductive research approach supportive of exploring,
understanding (gaining insight) and discovery was appropriate. Figure 7 shows the layout of
Chapter 3.

Figure 7
Chapter 3 Layout

57
3.2 Research Paradigms
The research design articulates the strategy and plan of action for the effort and links the
choice of method to the purposes of the research, essentially the research question(s) to be
answered (Crotty, 1998). Crotty (1998, p. 2) suggests two basic questions that must be address
at the outset:
“What methodologies will we be employing in the research we propose to do?”
and
“How do we justify this choice and use of methodologies and methods?”
Exploring the underlying paradigms, Crotty expands these two questions to a set of four
questions:
“What methods do we propose to use?
What methodology governs our choice of methods?
What theoretical perspective lies behind the methodology in question?
What epistemology informs this theoretical perspective?” (Crotty, 1998, p. 2)
These questions are addressed in this chapter.
Design choices are tempered by the Canons of Science and influenced by the researcher’s
worldview. Among the influences affecting this worldview are ontological and epistemological
perspectives.
3.2.1 Ontology
Briefly, “ontology is the study of being” (Crotty, 1998, p. 10), or the nature of reality.
Two predominant ontological characterizations often discussed are: materialism and idealism
(Potter, 1996). A materialist ontology suggests the world or reality is held to be external and
objective, that there is a single objective reality, independent of what is perceived (Hudson &
Ozanne, 1988). In this perspective, reality is considered to be composed of relationships between
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its parts and can, therefore, be accurately observed and measured (Hudson & Ozanne, 1988;
Morgan & Smircich, 1980) and that all inquiries will converge on an objective reality (Hudson &
Ozanne, 1988). A related term is positivism. In contrast, an idealist ontology is focused on
understanding and suggests reality is multiple and constructed (Carson et al., 2001; Crotty,
1998). A related term is relativism. In this perspective, reality is a mental creation or perception
and therefore no single reality will emerge from multiple research inquiries (Hudson & Ozanne,
1988). Morgan and Smircich (1980) suggest these ontological extremes are opposite ends of an
ontological continuum in which there are no clear demarcations between adjacent perspectives.
Potter (1996) is another proponent of ontological perspectives being distributed along a
continuum. This continuum, as envisioned by Potter, is illustrated in Table 4.
The extreme perspective within idealism is solipsism which suggests all perceptions are
false as nothing exists outside of the individual, said another way, reality is purely a mental
creation. Another type of idealism is idiographic which suggests reality does exist apart from the
individual but cannot be experienced objectively since an individual’s ability to perceive is
subjective. The next idealist perspective is actionalism which suggest humans are active, possess
goals and can choose actions that maximize possibility of goal achievement, that is, they are
capable of choice-making behavior. Continuing toward materialism, dialectic materialism
suggests there is a constantly changing material reality whose properties continually evolve.
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Table 4
An Ontological Continuum (adapted from Potter, 1996, p. 37)

An Ontological Continuum
Idealism
Solipsism

Idiographic

Materialism
Actionalism

Dialectical
Materialism

Mechanistic
Materialism

Idealism

Potter suggests this perspective supports holistic study of systems. The extreme perspective
within materialism is mechanical materialism which suggests everything has a physical existence
and acts deterministically. This perspective supports the notion of reductionism for the study of
systems.
The current research was conducted with the perspective that reality exists independent of
any attempts to know it and that the researcher’s ability to appreciate that reality may be limited.
This suggests an ontological perspective tending toward materialism as defined by Potter (1996)
and recognizes that CSG presents contexts too rich to be fully understood by any one researcher.
Resultant models will, therefore, be partial representations that are approximations to reality and
results of further research may be expected to converge.
3.2.2 Epistemology
Epistemology poses the question of whether an observer can come to know a
phenomenon (Potter, 1996) and relates to the nature of knowledge (Crotty, 1998; Hamlyn, 1967).
It provides a philosophical basis for determining the kinds of knowledge that are possible
(Crotty, 1998). This helps determine approaches that can be taken to gain understanding (the
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way something can be known). Epistemological assumptions encompass a range of perspectives
regarding knowledge generation and view of causality. At one extreme, knowledge generation is
assumed to be concerned with the study or discovery of general scientific laws (nomothetic),
timeless, and context independent; while at the other extreme, the concern is with the study or
discovery of particular scientific facts and processes (idiographic), time-bound, and context
dependent (Hudson & Ozanne, 1988). Assumptions regarding causality also encompass a range
of perspectives. One view is that causal linkages can be identified deterministically; while
another view is that the world is so complex that a cause-effect relationship is impossible to
determine (Hudson & Ozanne, 1988). Crotty (1998) discusses three epistemological positions –
objectivism, constructionism, and subjectivism. Objectivism suggests the meaning of reality (and
reality itself) is external to the mind and that objective truth can be discovered; constructionism
suggests there is no truth waiting to be discovered. Instead, meaning results from engagement
with the realities of the world and is constructed; while subjectivism suggests meaning does not
result from engagement rather it is imposed on the object by the subject with the object making
no contribution to developing meaning. Potter (1996) has a similar perspective even if the
descriptive terms are somewhat different as illustrated in Table 5.
As observed by Crotty (1998, p.10) “Ontological issues and epistemological issues tend
to emerge together”. However, since reality is conceivable without a mind but meaning is not, he
suggests that ontological and epistemological perspectives that appear incongruent may in fact,
be compatible such as an ontological perspective of realism and an epistemological perspective
of constructionism. Patton (2002) agrees, suggesting combining approaches is possible and
appropriate under certain circumstances to gain better understanding.
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Table 5
An Epistemological Continuum (adapted from Potter, 1996, p. 37)

An Epistemological Continuum
Constructivism
Pure Subjectivity

Intersubjectivity

Realism
Pure Objectivity

The current research was conducted with the perspective that the systems to which CSG
is and will be applied are complex and therefore absolute cause-effect relationships are
impossible to determine. This suggests that an absolute representation of the knowledge sought
is not possible (Fosnot, 2013). The resultant knowledge of this research emerged from the
surveyed literature as a constructed explanation. Implications are that the research is an answer,
not the answer to the research question.
3.2.3 Researcher’s Perspective
Similar to Van de Ven (2007, p. 14), who self-describes his ontological perspective as
critical realism and explains that from this perspective “there is a real world out there, but our
attempts to understand it are severely limited and can only be approximated”, the worldview of
the researcher can be summarized as: reality exists independent of our awareness of it or our
attempts to know it. True reality is not necessarily what we perceive it to be, it is what it is. This
being the case, the philosophical perspectives that underpinned this research are an ontological
perspective of realism and an epistemological perspective of constructionism. These perspectives
led the researcher on a journey to discover the reality of leadership functions in governance of
complex systems that is independent of any attempts to know it as well as recognizing the
researcher’s ability to appreciate that reality may be limited. The researcher also recognized that
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resultant models of this reality will be partial representations that are approximations since CSG
presents contexts too rich to be fully understood by any one researcher and that absolute causeeffect relationships are impossible to determine. This suggests that an absolute representation of
the knowledge sought is not possible (Fosnot, 2013). As previously discussed, the results of this
research emerged from the surveyed literature as a constructed explanation with implications that
the research is an answer, not the answer to the research question.
3.2.4 Canons of Science
The criteria by which scientific research is judged and must therefore be followed are the
canons of science. These canons include Significance or Truth Value, Applicability, Consistency,
and Neutrality (Bozkurt & Sousa-Poza, 2005). The Significance or Truth Value canon relates to
the credibility of the research findings. The Applicability canon relates to the generalizability or
transferability/applicability of the research findings to other situations. The Consistency canon is
concerned with the replicability of the research findings. The Neutrality canon relates to the
ability to determine the research findings are the result of the inquiry and not biased. As
discussed in Chapter 1, the purpose of this research was to develop a systems theory-based
framework for CSG leadership using an inductive research approach which supported discovery
(Patton, 2002) and therefore a qualitative research design was used. This research used GTM
with the research design being based on this methodology. The means by which the canons were
addressed in this research are discussed later in this chapter and include using a well-established
research methodology (GTM) and data triangulation to address credibility; documenting the
context (CSG) to facilitate comparison to other contexts to which the research results might be
applied to address transferability; detailing the processes used in the research sufficiently to
enable a future researcher to repeat the work, if not necessarily arrive at the same results to
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address dependability; to address confirmability, triangulation of sources was used and a detailed
description of the methodology followed during the research was provided as suggested by
Shenton (2004) .
3.3 Methodology
Methodology has been described as a guide more specific than philosophy (theory), but
more general than a tool, method, or technique (Checkland, 1999). It is defined as a set or system
of methods, principles, and rules for regulating a given discipline such as the arts or sciences, or
as the underlying principles and rules of organization of a philosophical system or inquiry
procedure.
It has been suggested a systems-based methodology must provide a “framework that can
be elaborated to effectively guide action” (Adams & Keating, 2011, p. 113). Methodology
“refers to the logical principles that must govern the use of methods in order that the
philosophy/theory embraced by the approach is properly respected and appropriately put into
practice “ (Jackson, 2008, p. 43) and references arguments used to justify research methods and
design (Case & Light, 2011). A relatively straight forward differentiation between method and
methodology has been proposed as “methods are best understood as the tools we use for our
inquiries and methodology is about the framework within which they sit” (Cousin, 2009, p. 6).
Some common themes emerge from the literature discussing methodology including
guide, framework, action, logical principles, and strategy. Stated simply, a methodology can be
considered a strategy or framework within which methods, procedures, and processes can be
developed and organized to guide action, in this case, as it relates to research. Table 6
summarizes significant attributes of a methodology (Adams & Keating, 2010).
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Although perhaps not categorical, significant attributes are included in the table. As
previously discussed, a methodology is a philosophically informed strategy or framework to
guide action which is not as specific as tool, method, or technique. Therefore, it is reasonable to
expect a methodology to be a fundamentally sound and grounded guide for action that is useful
in addressing a variety of problems and contexts; capable of being adapted to changing
conditions or circumstances, while being able to support a variety of applications. This research
effort was a journey of discovery and theory construction. As a recognized methodology to
discover theory from data (Glaser & Strauss, 1967), GTM, as advocated by Charmaz (2014)
(Constructivist GTM), was chosen as the research methodology for this research. Charmaz
(2001, p. 6397) suggests Constructivist GTM allows researchers to adopt “methods of grounded
theory without adhering to earlier objectivist, positivist assumptions” and “view their conceptual
categories as constructed through their interpretations of the data rather than emanating from
them.” This suggests the resulting theoretical analyses provide interpretations of reality not a
statement of objective reality.
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Table 6
Methodology Attributes
Methodology
Attribute
Transportable

Theoretical
and
Philosophical
Grounding
Guide to
Action

Significance

Consistency

Adaptable

Neutrality

Multiple
Utility
Rigorous

Description
Capable of application across a spectrum of problems and contexts. The
appropriateness (applicability) of the methodology to a range of
circumstances and system problem types must be clearly established as the
central characteristic of transportability.
Linkage of the methodology to a theoretical body of knowledge as well as
philosophical underpinnings that form the basis for the methodology and its
application
The methodology must provide sufficient detail to frame appropriate actions
and guide direction of efforts to implement the methodology.
While not prescriptively defining how execution must be accomplished, the
methodology must establish the high level what’s that must be performed.
The methodology must exhibit the “holistic” capacity to address multiple
problem system domains, minimally including contextual, human,
organizational, managerial, policy, technical, and political aspects of the
issue. This is a focus that produces significance in the form of a holistic frame
of reference for action.
Capable of providing replicability of approach and results interpretation based
on deployment of the methodology in similar contexts. The methodology is
transparent, clearly delineating the details of the approach for design and
analysis.
Capable of flexing and modifying the approach configuration, execution, or
expectations based on changing conditions or circumstances – remaining
within the framework of the guidance provided by the methodology but
adapting as necessary to facilitate systemic inquiry.
The methodology attempts to minimize and account for external influences in
application and interpretation. Provides sufficient transparency in approach,
execution, and interpretation such that biases, assumptions, and limitations
are capable of being made explicit and challenged within the methodology
application.
Supports a variety of applications. The methodology must provide for higher
levels of inquiry and exploration of problematic situations -- generating
sufficient structuring and ordering necessary to move forward.
Capable of withstanding scrutiny with respect to: (1) identified linkage/basis
in a body of theory and knowledge, (2) sufficient depth to demonstrate
detailed grounding in relationship to systemic underpinnings, including the
systems engineering discipline, and (3) capable of providing transparent
results that are replicable with respect to results achieved and accountability
for explicit logic used to draw conclusions/interpretations.
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3.4 Inductive Research
Inductive research involves the search for patterns from observation and the development
of explanations resulting from the analysis of those patterns (Bernard, 2011). Although not
categorical, generally inductive approaches are associated with qualitative methods. Inductive
research approaches are seen as ways to make greater gains in advancing knowledge and
develop deeper understanding of a topic (organization, group, etc.) (Dennis A Gioia, Corley, &
Hamilton, 2012).
Leedy and Ormrod (2010) suggest factors for consideration when determining the
research approach. In Table 7, a list of those considerations for a qualitative research endeavor
are discussed as are implications for this research.
For inductive research, the Significance or Truth Value is established by credibility
which relates to establishing the results of the research as believable. Credibility may be
supported by techniques such as data triangulation. The Applicability canon is established by
transferability which relates to the degree to which the results may be applicable to other
contexts. The Consistency canon is established by dependability which relates to the quality of
the processes of data collection, analysis, and theory generation. The Neutrality canon is
established by confirmability which relates to the ability to corroborate results.
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Table 7
Qualitative Research Considerations (adapted from Leedy & Omrod, 2010, p. 107)
Consideration:
You believe that:

Your audience is:

Issues:
There are multiple possible
realities constructed by
different individuals
Familiar with /supportive of
qualitative studies

Your research question is:

Exploratory, interpretive

The available literature is:

Limited

Your research focus:

Involves in-depth study

Your time available is:

Relatively long

Your ability/desire to work
with people is:

High

Your desire for structure is:

Low

You have skills in the area(s)
of:

Inductive reasoning and
attention to detail

Your writing skills are strong
in the area of:

Literary, narrative writing

Current Research:
Individual interpretation was
expected.
The researcher is familiar
with qualitative research
approaches.
This research endeavor is
exploratory in nature.
There is limited literature
addressing leadership issues
in CSG.
The focus of this research is
an in-depth study of the
relationship between systems
theory and CSG leadership.
A relatively long period of
time was available for this
research.
The data source for this
research effort is literature,
however, exploring disparate
points of view is of great
interest.
This research is data driven,
not a structured approach.
Inductive reasoning was used
to develop the framework for
CSG leadership.
Memos and notes were
extensively used in this
research effort.

3.4.1 Criticism of Inductive Research
While benefits of inductive research are acknowledged, at the same time, inductive
research approaches have been subject to a variety of criticisms including:
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-

inductive research takes too long to analyze data (Lampel, Shamsie, & Shapira, 2009)

-

inductive research lacks rigor (Dennis A Gioia et al., 2012; Yin, 2009)

-

inductive research provides a basis for description rather than theory (Charmaz, 2014)

-

inductive research provides little basis for generalization (Yin, 2009)

-

inductive research suffers from bias or contamination due to subject/researcher
relationships (Yin, 2009).

Underlying much of the criticism is the debate regarding how to justify what is valid
(Hume’s problem) (Bendassolli, 2013). In deductive research, hypotheses (or null hypotheses)
are offered, tested, and based on the results of tests, accepted, or rejected. In inductive research,
knowledge building begins with single facts and evolves to a general belief regarding their
causes. Inductive research allows creation of statements about sets of facts and their future
behavior based on singular facts (Bendassolli, 2013). Without subsequent testing, these
inductive statements are likely suspect, especially to researchers steeped in the deductive
paradigm. The conflicts in perspective between the two research paradigms is a significant
consideration which may or may not be surmountable depending on the particular paradigm of a
research community. Implications for research design include the need for the design to adhere
rigorously to the cannons of science discussed previously and the need for transparency in design
and execution.
3.4.2 Mitigation of Criticism of Inductive Research
Leedy and Ormond (2010) suggest research is “a systematic process of collecting,
analyzing, and interpreting information (data) to increase our understanding of a phenomenon
about which we are interested or concerned” (p. 2). Among the potential threats to a successful
research endeavor are included: researcher bias, poor execution of the research design, and
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inappropriate approach for the research to be undertaken. Having a solid understanding of the
inductive research approach selected for the endeavor, transparency of actions, and adherence to
the canons of science appropriate for the approach are strategies to mitigate potential threats.
Given the research design is appropriate, credible and properly executed regarding the target
phenomenon, the result should be an increase in knowledge which is the purpose of research
(Amaratunga et al., 2002). To improve confidence in the results of research, Guba (1981)
introduced criteria for assessing the trustworthiness of research. Trustworthiness, also called
credibility, validity, or rigor, is a measure of research quality (Morrow, 2005). Guba’s (1981)
proposed criteria for assessing the trustworthiness of research, when met, helps increase
confidence in the research conclusions. He suggests truth value, applicability, consistency, and
neutrality are four major concerns of research trustworthiness which are the canons of science
discussed previously.
Inductive researchers employ approaches that begin with relevant data collection, look
for patterns within the data, and work to develop theory. This is an iterative process which moves
from the specific to the general. Qualitative approaches are often used in this research. Among
the methodologies researchers employ are GTM and interviews (Bozkurt & Sousa-Poza, 2005;
Denzin & Lincoln, 2011).
In qualitative research the design may evolve as a result of emergence as data is
collected, analyzed and hypotheses developed (Creswell, 2009; Guba, 1981). An adherent of the
quantitative research approach would surely find this disconcerting. A reasonable approach to
scholarly defense of an inductive research approach is to rigorously document all steps taken
during the research process to ensure traceability and transparency as well as rigorous adherence
to the canons of science.
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3.5 Designs
Three types of research designs often discussed are - qualitative, quantitative, and mixed
methods (Case & Light, 2011; Creswell, 2009; Leedy & Ormrod, 2010; C. Williams, 2007).
Qualitative research is “a holistic approach that involves discovery” (C. Williams, 2007, p. 67)
while examining characteristics of a problem or situation that cannot be reduced to a numerical
value (Leedy & Ormrod, 2010) and is a means for exploring and developing an understanding of
the problem at hand (Creswell, 2009). Quantitative research, in contrast, involves examining
numerical information associated with one or more variables of interest (Leedy & Ormrod, 2010)
and supports testing of objective theories by examining the relationship between variables
(Creswell, 2009). Mixed methods, as the name implies, is an approach that combines or
associates elements of both qualitative and quantitative approaches (Creswell, 2009; Leedy &
Ormrod, 2010).
The data collected and analyzed as part of this effort was from text, and as previously
discussed, a research design supportive of exploring, understanding (gaining insight) and
discovery was in order. Considering these factors, a qualitative approach was most appropriate
for this research effort (Bitsch, 2005; Creswell, 2009).
There is a broad array of approaches to qualitative research. Patton (2002) identifies
sixteen different approaches; both Creswell (2009) and Leedy & Ormrod identify five different
approaches (albeit not the same ones in all cases). The subset of approaches identified by Leedy
and Ormrod were reviewed for applicability to this research effort. Among the approaches
identified are Case Study, appropriate for gaining in-depth understanding of a single unit of
analysis; Ethnography, appropriate for gaining cultural, social, or organizational insight;
Phenomenological Study, appropriate for gaining an insider’s perspective of a situation; GTM,
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appropriate for theory construction from qualitative data; and Content Analysis, appropriate for
gaining understanding of patterns, themes, or biases in a collection of material.
The approach most appropriate for theory development in support of the research
question - What systems based framework can be developed for Complex Systems Governance
leadership? – is GTM.
3.5.1 Grounded Theory
Grounded theory is a qualitative research approach that has among its focuses the process
of generating theory (Patton, 2002) or as Glaser and Strauss (1967, p. 1) suggest “the discovery
of theory from data systematically obtained.” The emphasis is on steps and procedures for
connecting induction and deduction through a constant comparative method (Patton, 2002) from
which theory emerges or is constructed based on concepts derived from and grounded in the data
collected (Bitsch, 2005; Charmaz, 2014; Leedy & Ormrod, 2010). The process includes
determining a research problem, framing the research question(s), data collection, data coding,
analysis of that data, and theory development (Bitsch, 2005; Charmaz, 2014). In this constant
comparison process, data analysis begins upon inception of data collection and drives subsequent
data collection (Charmaz, 2014; Corbin & Strauss, 1990; Leedy & Ormrod, 2010). The data
coding is the critical link between data collection and emergent or constructed theory
development (Charmaz, 2014). In particular, this research used a constructivist version of GTM
as described and advocated by Charmaz (2014). GTM can be applied to data from a variety of
sources including interviews, field notes, personal accounts, documents, films, books, as well as
peer reviewed journal articles (Charmaz, 2001; Glaser & Strauss, 1967; Timonen, Foley, &
Conlon, 2018). A research project can collect data using a single source type or multiple source
types (Timonen et al., 2018). Central to GTM is the concept of category saturation which is the
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recognition that no new data is being found to shed light on the categories (Charmaz, 2014).
Confidence that saturation of a category has been attained is more easily gained when the source
material is fixed. For example, when interviewing a finite group of subjects. However, when the
data sources include peer reviewed journals, with germane articles being published continuously,
apparent saturation can be attained, but confidence that categorical saturation has been achieved
may be elusive. This and other limitations imposed by the use of GTM in this research were
identified in Section 1.7.1.
3.5.2 Implications for this Research
This research endeavor was a journey of discovery regarding CSG leadership with its
result being a constructed systems theory-based framework for CSG leadership.
As previously discussed, the worldview of the researcher can be summarized as: reality exists
independent of our awareness of it or our attempts to know it. True reality is not necessarily what
we perceive it to be, it is what it is. This being the case, the philosophical perspectives
underpinning this research were an ontological perspective of realism and an epistemological
perspective of constructionism.
The Canons of Science as related to qualitative research are credibility, transferability,
dependability, and confirmability as previously discussed. To satisfy credibility, the research
used a well-established research methodology (GTM) and literature from multiple disciplines
was surveyed to triangulate data; transferability of the research results are dependent upon the
similarity of the context within which the research occurred and the context of the situation to
which the results might be transferable, therefore, the context within which the research was
conducted (CSG) was documented to facilitate comparison to other contexts to which the results
might be transferred; dependability has been addressed by detailing the processes used in the
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research sufficiently to enable a future researcher to repeat the work, if not necessarily arrive at
the same results; to satisfy confirmability, triangulation of sources was used and a detailed
description of the methodology followed during the research provided as suggested by Shenton
(2004).
The research sought insights regarding the functions of leadership in CSG systems. It was
a journey of discovery and therefore, employed an inductive research methodology to gain
additional knowledge and develop deeper understanding of the research topic.
3.5.3 Design Construct
Figure 8 illustrates the overall research design for this research including the proposed
GTM portion of the effort. Beginning with an interest in leadership as applied to CSG, an initial
literature review was conducted to survey the state of knowledge documented in peer reviewed
journals and textbooks. Based on the initial review, gaps in knowledge were identified and the
research question was developed. The general areas of interest for the literature set included in
the initial review are shown in Figure 6. For the GTM research, the data surveyed came from
literature sources that met the criteria shown in Table 8.
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Figure 8
Research Design

Table 8
Criteria for Inclusion of Literature Data
Criteria for Literature Data
Include
Exclude

Articles in Peer Reviewed Journals
Textbooks
Non-peer reviewed articles
Unpublished literature
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Data relevant to CSG Metasystem functions was derived from the source literature using
the research schema shown in Table 9. The column identified as Area of Interest lists the terms
that provided the initial criteria to reduce the sources of data for the GTM research effort. These
areas are germane given the research sought insights regarding the functions of leadership in
CSG systems. That being said, it is readily apparent that literature discussing systems,
leadership, and systems governance are likely to contribute to the research. As suggested by
Cilliers (2000) organizations can be characterized as systems, therefore, searching within
literature concerning organizations provided an opportunity for enlightenment as well. It is
recognized that management and leadership are not equivalent. Put simply, as suggested by
Kotter (1990) and Shultz (2014), leadership is concerned primarily with visioning, directing,
aligning, and inspiring while management is primarily concerned with planning, organizing, and
controlling. Other researchers would add that leadership also establishes conditions that enable
productive pursuit of the goal (Marion, 2001). However, the two terms are often discussed in the
same article, and one may, therefore, be enlightened by articles concerning management as well
as those discussing leadership.
The primary search terms were applied to the Areas of Interest to provide another set of
relevant data. These terms are the systems theory propositions proposed by Whitney, et.al., 2015.
As discussed in Section 1.7.1, these terms are not represented as a categorical list of all system
propositions but are sufficiently inclusive to support development of a meaningful framework for
CSG leadership. To this combined relevant data set, the secondary search data were applied.
These terms are derived from CSG reference model proposed by Keating and Bradley (2015)
which are also not represented as a categorical list of functions that must be performed but are
sufficient for the development of a meaningful framework for CSG leadership.
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Table 9
Research Schema of Inclusion
Area of Interest
Systems
Organizations
Management
Leadership
System Governance

Primary Search Terms
Boundary
Circular causality
Communication
Complementarity
Control
Dynamic Equilibrium
Emergence
Equifinality
Feedback
Hierarchy
Holism
Homeorhesis
Homeostasis
Incompressibility
Information Redundancy
Minimal Critical Specification
Multifinality
Power Law
Purposive Behavior
Recursion
Redundancy of Potential Command
Relaxation Time
Requisite Hierarchy
Requisite Parsimony
Requisite Saliency
Requisite Variety
Satisficing
Self-organization
Sub-optimization

Secondary Search Terms
Direction
Oversight
Accountability
System Evolution
Identity
System Context
Strategic System Monitoring
System Development
System Learning
Transformation
Environmental Scanning
System Operations
Operational Performance
Information and communications

As previously discussed, this research was conducted using GTM. Central to GTM is the
constant comparison of collected data with concepts identified as a result of coding. There are
two main phases of GTM coding: (1) the initial phase in which records, lines, or segments of
data are named (coded) and (2) followed by a phase in which large amounts of data are sorted,
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synthesized, integrated, and organized based on the most significant or frequently occurring
codes developed in the initial phase (Charmaz, 2014). The initial coding aided in identifying
ideas for further data collection and analysis. Focused coding, phase 2 of the coding process, was
applied after some analytic directions were established by the initial coding effort to aid in the
synthesis, analysis, and conceptualization of these larger groups of data. As the analysis
progressed, additional information helped elaborate and refine the analysis. This effort to collect
additional pertinent data, to elaborate and refine categories, is referred to as theoretical sampling
(Charmaz, 2014). The coding effort continued until no new concepts emerge (saturation)
(Charmaz, 2014).
The results of the GTM effort supported the development of the framework for CSG
leadership. The CSG leadership framework was subjected to a peer review. The results are
documented and published in this dissertation.
3.6 Chapter Summary
In this chapter, the research was identified as a journey of discovery, with no preestablished hypotheses that could be tested using deductive approaches. This suggested an
inductive research approach supportive of exploring, understanding (gaining insight), and
discovery as the appropriate approach. Ontological and epistemological issues were addressed
including a discussion of the researcher’s perspective that reality exists independent of our
awareness of it or our attempts to know it. Said another way, true reality is not necessarily what
we perceive it to be, it is what it is. It was suggested that one must recognize their ability to
appreciate reality may be limited and therefore the results of their research may be models of
reality that are partial representations which are approximations. Further, it was suggested that
since CSG presents contexts too rich to be fully understood by any one researcher, absolute
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cause-effect relationships are impossible to determine, and therefore an absolute representation
of the knowledge sought is not possible (Fosnot, 2013). It is, therefore, reasonable to expect that
the result of this research is an answer, not the answer to the research question. The canons by
which the research may be reasonably judged Significance or Truth Value, Applicability,
Consistency, and Neutrality (Bozkurt & Sousa-Poza, 2005) were discussed as were the means by
which they were satisfied in the research design. A discussion of research methodology followed
leading to the identification of GTM as the methodology by which the research was conducted.
Next, a discussion of Inductive Research followed which included criticisms of inductive
research and mitigation of those criticisms. Finally, the research design construct was discussed
including data research schema.
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CHAPTER 4 RESEARCH DESIGN
4.1 Introduction
In this chapter the research design for developing a systems theory-based framework for
CSG leadership using an inductive research approach is discussed. This chapter builds upon the
research question discussed in Chapter 1, the leadership perspectives discussed in Chapter 2, and
philosophical underpinnings discussed in Chapter 3 in support of a journey of discovery to gain
insights regarding the functions of leadership in governance of complex systems. The chapter
layout is illustrated in Figure 9. The research design section discusses the GTM and associated
activities undertaken that allowed development of the GSG leadership framework the findings of
which are presented in Chapter 5.

Figure 9
Chapter 4 Layout
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4.2 Research Design
This section discusses the overall plan and phases of the research design. Figure 10 is a
screen shot of Figure 8 provided for convenience, It illustrates the overall design for this research
including the proposed GTM portion of the effort. As previously discussed, this research
endeavor was a journey of exploration and discovery to gain understanding using an inductive
research approach. Peer reviewed journal articles and textbooks were the sources for the data.
Although a preliminary literature survey was conducted during the exploration phase for
orientation, and provided the basis for the research question, the paucity of literature that
explicitly addressed leadership in CSG helped in the avoidance of developing preconceived
notions regarding the research, a significant tenet of the GTM (Glaser, 1992).
The exploration phase of the research included a review of a wide range of topics
germane to gaining an understanding of leadership, complexity, systems theory, complex
systems, governance, management cybernetics, and complex systems governance. The research
conducted during this phase was largely unstructured and included insights from peer reviewed
journal articles and textbooks, guidance provided as a result of the week-long candidacy
examination as well as sage advice from my adviser and the dissertation committee. At the
conclusion of this phase, the research purpose, objective, and research question were formulated.
Section 4.2.1 provides details of the activities conducted in this phase of the research.
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Figure 10
Research Design

The framework development phase was designed to address the research question. Using
Constructivist GTM suggested by Charmaz (2014), a literature set was selected based on areas
and terms of interest identified in Table 9 and was reviewed to identify concepts (initial coding)
germane to CSG leadership. These concepts were synthesized and analyzed (focused coding) to
support development of a CSG leadership framework using an inductive process. This effort
involved constant comparison of information as the review progressed as illustrated in Figure 10
and served to clarify as well as enhance the concepts fundamental to the framework. The output
of this phase is a grounded theoretic framework for CSG Leadership. Section 4.2.2 provides
details of the activities conducted during this phase of the research.
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4.2.1 Exploration
As previously indicated, this phase of the research, illustrated in Figure 11, included a
broad review of literature addressing leadership, complexity theory and complex systems,
systems theory, cybernetics, the Viable System Model and management cybernetics, governance,
and complex system governance in an attempt to gain insight into underlying issues associated
with CSG leadership. Although the review was intentionally broad in order to gain insight, it was
tempered by the criteria discussed in Table 8 regarding which literature sources would be
included in the review. This review revealed a significant body of leadership research that

Figure 11
Research Exploration Design

Leadership
Complexity Theory
Systems Theory
Management
Cybernetics
Governance
CSG

informed understanding of different perspectives and aspects of leadership thus providing a
foundation but also exposing a gap in the literature in that CSG leadership was not addressed.
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Among the literature that contributed insight into the functions of leadership are included: The
Executive Function in Small Groups (Roby, 1961), What Leaders Really Do (Kotter, 1990), Two
Sides of the Same Coin (Schultz, 2014), Leadership in Complex Organizations, (Marion, 2002),
Complex Systems Leadership Theory (Hazy, 2007), Complexity Leadership (2008), and
Organizations as Complex Adaptive Systems (M. Schneider & Somers, 2006).
A foundational document reviewed during the explorational phase was Systems Theory as
the Foundation for Understanding Systems (Adams et al., 2014). This paper is highly cited with
well over 200 citations of the document. It presented systems theory in terms of seven axioms
and thirty supporting propositions. A modification and update were developed by Whitney et.al.
in Systems theory as a foundation for governance of complex systems (2015) the results of which
provided the basis for the systems propositions used to address the research question. This paper
was also highly cited in the literature. The update also suggested seven axioms by which systems
must operate and thirty systems propositions organized in supportive relationships to the axioms.
Although the set of system propositions proposed by Whitney et.al. (2015) used in this research
are not represented as a categorical list of all system propositions, the list is sufficiently inclusive
and well accepted in the scholarly literature to support development of a meaningful framework
for CSG leadership.
Another foundational document reviewed was Complex System Governance Reference
Model (Keating & Bradley, 2015) which provided insight into the CSG metasystem functions
and sub-functions as well as their specific responsibilities. The fulfillment of responsibilities
related to the functions and subfunctions specified in the reference model generates products
targeted to the area of concern. Fourteen CSG functions/sub-functions for which CSG leadership
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is responsible for enabling were identified and were also used to address the research question.
These specific functions and subfunctions will be discussed in Chapter 5.
The outputs of this phase of the research, Exploration, were the research question and
appreciation of the extant knowledge gap regarding GSG leadership in the literature.
4.2.2 Framework Development
This section provides insight into the stages and activities of the GTM as applied to this
research. Building on the insights gained during the exploratory phase, a select literature set was
searched for data which was collected, synthesized, and analyzed to discover relationships
between leadership, systems theory and CSG using a GTM (Charmaz, 2014; Corbin & Strauss,
1990) in support of developing the target framework. Figure 12 is a screen shot taken from the
overall research design illustrated in Figure 8 that highlights this phase of the research. Although
appearing to be a linear process, it is in fact a process of constant comparison where collected
data is contrasted until no new concepts impacting the research emerge. Recall the criteria for
inclusion of literature, discussed in Table 8, specified that articles from peer reviewed journals
and textbooks would be used as sources of information for this research. Also recall that the
areas of interest (i.e., systems, leadership, etc.) as well as the primary search terms (a delimited
list of systems theory propositions) and secondary search terms (CSG functions) were identified
in Table 9.
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Figure 12
Data Collection, Synthesis, and Analysis

Criteria for inclusion
shown in Table 8

Schema as discussed
in Table 9

The scope of this phase conformed to the delimitations of this research as previously
discussed in paragraph 1.7.2, that is, gaining insight into leadership functions in CSG. The
research did not address personal traits or skills of leaders since extant research provides
significant coverage of these leadership characteristics, nor did it address leadership ethics.
4.2.2.1 Research Initiation. As previously indicated, the researcher was interested in
seeking insights regarding the functions of leadership in governance of complex systems.
Selecting an area of inquiry is a preliminary step in grounded theory research (Egan, 2002). The
area of inquiry suggested that systems theory as defined by Adams et.al. (2014) as:
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a unified group of specific propositions which are brought together to aid in
understanding systems, thereby invoking improved explanatory power and
interpretation with major implications for systems practitioners. (p.113)
would provide an important perspective in developing an understanding of leadership in complex
system governance. The system propositions proposed by Whiney et.al. (2015) provided the
primary search terms used as indicated in Table 9.
The area of inquiry also suggested that complex system governance as defined by Keating and
Katina (2015) as “the design, execution, and evolution of the metasystem functions necessary to
provide control, communication, coordination and integration of a complex system” (p. 5)
would provide insight into understanding leadership functions in complex system governance.
CSG functions identified in this document provided the secondary search terms as indicated in
Table 9.
Working with systems theory as defined by Adams et al. (2014) and complex system
governance as defined by Keating and Katina (2015) the researcher endeavored to extend
understanding of the functions of leadership in complex systems governance.
4.2.2.2 Data Collection. GTM is a research methodology in which data can come from a
variety of sources such as interviews, letters, books, and articles (Charmaz, 2014; Corbin &
Strauss, 1990; Leedy & Ormrod, 2010). In this research endeavor, data sources were restricted to
peer reviewed journal articles and textbooks as suggested in Table 8.
The research began with two primary sources of data, the first of which was Systems
theory as a foundation for governance of complex systems (Whitney et al., 2015). This document
provided insight into systems theory including a set seven axioms by which system must operate
and thirty systems propositions organized in supportive relationships to the axioms. The second
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source was complex system governance reference model (Keating & Bradley, 2015) which
provided insight in the functions and sub-functions of CSG.
The set of systems propositions as proposed in Systems theory as a foundation for
governance of complex systems (Whitney et al., 2015) is not a categorical set of systems
propositions, however, it is sufficiently inclusive to support development of a meaningful
framework for CSG leadership. To gain further insight into the propositions and their application
to CSG leadership as well as clarify meanings relevant to this research, data was collected to
construct a codebook for the systems propositions as suggested by Saldaña (2013). A codebook
page with standard categories was developed for each of the system propositions. Table 10
provides the structure of a codebook page developed for each of the 30 systems propositions
used as primary search terms in the research schema. The code book for the propositions is
provided in Appendix A.

Table 10
System Proposition Initial Code Book
Short Description
Detailed description
References
Inclusion criteria
Exclusion criteria
Typical exemplars
Atypical exemplars
‘close but no’
Relevant note
Relation to CSG
leadership

A one-line description.
A multi-sentence description of qualities or properties of the
datum.
Citation(s) of author(s) who had strong influence in the
development of the systems proposition.
Discussion of conditions that warrant inclusion of proposition in
research.
Discussion of conditions that suggest exclusion of proposition in
research.
Examples the represent the code.
Extreme or unusual example (if required) that represent the code.
Examples (if required) of mistaken representation of the code.
Insights into the code’s general relevance to the research.
Insights into the code’s relevance to CSG leadership.
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Next, in order to develop a definition germane to this research for each of the CSG
functions/sub-functions identified as secondary terms in Table 9, a literature review was
conducted. The data for the definitions was mined from database searches of peer reviewed
articles and textbook reviews using relevant code words (and synonyms). Among the databases
consulted were EBSCO Business Source Complete, IEEE Xplore, ELSEVIER Engineering
Village, Wiley Online Library, ABI/INFORM Global, and ScienceDirect. Definitions, sources,
and implications for CSG were identified for each of the functions/sub-functions. The results of
this effort are documented in Appendix B.
Having definitions for the selected systems theory propositions and CSG functions/subfunctions, data collection proceeded using the primary and secondary search terms as identified
in Table 9. Again, the databases previously identified were mined, as well as textbooks reviewed
to identify relevant articles or information regarding the impact of the selected systems theory
proposition on the individual CSG function or sub-function. Searches were conducted for all 30
propositions as they related to each of the 14 CSG functions and sub-functions as suggest in the
research schema (Table 9). Microsoft OneNote (Microsoft, 2020a) was used to help organize the
information regarding the relationship between systems theory and CSG functions. A notebook
was established for each systems theory proposition and a section within each notebook was
established for each CSG function/sub-function. Documents, memos, and excerpts from
textbooks were assigned pages within the sections. The search capabilities of OneNote
(Microsoft, 2020a) facilitated navigation between and among propositions and functions. Figure
13 is example of a OneNote (Microsoft, 2020a) screen shot display.
To recap, as indicated in Table 9, the set of 30 system propositions proposed by Whitney,
et.al (2015) were used as primary search terms while 14 CSG functions identified by Keating &
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Bradley (2015) were used as secondary search terms in order to gain insight into the influence of
systems theory on CSG functions to address the research question. This resulted in individual
entries in the framework relating the influence the selected systems theory proposition has on the
selected CSG function.

Figure 13
OneNote Entry Display

4.2.2.3 Data Analysis. This section provides an accounting of the activities associated
with data analysis which led to a systems theory-based framework for CSG leadership.
Constructivist GTM, as suggested by Charmaz (2014), was used in the analysis including initial
coding, focused coding, and theory building. Table 11 provides an overview of these activities.
To understand the impact or influence of systems theory on leadership in executing
functions and sub-functions of CSG, a literature review based on an understanding of selected
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systems theory propositions and CSG functions and sub-functions was required. Therefore, the
analysis began with the development of the Codebook for system theory propositions. The
development of the codebook involved database and textbook searches using relevant code
words with saturation being recognized when no new information emerged as suggested by

Table 11
Grounded Theory Method Activities
Activity
Initial Coding

Focused Coding

Theory Building

Description
Mining data for ideas involving close reading of the data while
remaining open to all possible theoretical directions. The coding guides
learning and helps make sense of the data from an analytical perspective.
Codes emerge as meaning is defined. (Charmaz, 2014)
Choosing which initial codes contribute the most to the analysis as well
as synthesizing, analyzing, and conceptualizing larger data sets which
assist in determining direction. (Charmaz, 2014)
Developing an explanation of the phenomenon in question in a form that
can be communicated. “The theory depicts the evolving nature of the
phenomenon and describes how certain conditions lead to certain actions
or interactions, how those actions or interactions lead to other actions,
and so on, with the typical sequence of events being laid out. No matter
what form the theory takes, it is based entirely on the data collected.”
(Leedy & Ormrod, 2010, p. 143)

Charmaz (2014). Each of the systems theory propositions was allocated a page in which the
issues identified in Table 9 were identified and documented in a Microsoft Word (Microsoft,
2020b) document. A sample of a codebook page is illustrated in Figure 14 and the complete
Codebook for the System Propositions is contained in Appendix A.
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Next, an understanding of the CSG functions and sub-functions was addressed.
Developing these understandings required mining of databases and reviewing textbooks as
discussed, with saturation being recognized when no new information emerged as suggested by
Charmaz (2014). Some secondary search terms, such as direction, were found to have multiple

Figure 14
System Proposition Codebook Page Example
System Proposition: Communication
Short Description
A process whereby information transfer occurs.
Detailed description Communications is the transfer of information from a source to a
receiver in such a way as to allow the receiver to faithfully (or at least
nearly faithfully) reproduce the original information. At another level,
communication, to be considered successful, must transfer information
(knowledge, intelligence, or guidance) in a way that the receiver has an
opportunity to take appropriate action or be adequately informed.
References
(Shannon, 1948)
Inclusion criteria
The communication under consideration supports the transfer of
information (knowledge, intelligence, or guidance) to enable leadership
functions, roles, and responsibilities in facilitating performance of
complex system metasystem functions.
Exclusion criteria
The communications under consideration are not associated with
enabling leadership functions, roles and responsibilities.
Typical exemplars
Communication of directives which provide non-negotiable direction
originating at Command level.
Atypical exemplars Not required.
‘close but no’
Not required.
Relevant note
As a process involving influence resulting from dynamic interaction
within a group working toward a common goal, leadership is dependent
upon the transfer of requisite knowledge, intelligence and/or guidance
between leaders and teammates.
Relation to CSG
CSG leadership is responsible for enabling successful execution of
leadership
metasystem functions. The transfer of requisite knowledge, intelligence
and/or guidance between leaders and entities executing those functions
is a necessary condition.
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meanings and could therefore, render search results that are not germane to the issue of interest.
To increase the number of germane search results, it was also necessary to use synonyms and
phrases appropriate to the context of the search term of interest, i.e., guidance or order in the
case of direction. Note, the synonyms can also have multiple meanings. Each of the CSG
functions and sub-functions were documented in a Microsoft Word (Microsoft, 2020b)
document. A screen shot sample of an understanding for a CSG function is illustrated in Figure
15 and the complete Codebook for the CSG functions is contained in Appendix B.

Figure 15
CSG Function Definition/Discussion Example
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With definitions for the selected systems theory propositions and understandings for CSG
functions/sub-functions it was possible to proceed with analysis of the impact/influence of
systems theory on CSG functions/sub- functions that in turn inform CSG leadership using the
primary and secondary search terms as identified in Table 9. The information captured during the
data collection phase and recorded in OneNote (Microsoft, 2020a) was initially coded for ideas
that could guide learning and help make sense of the data (Charmaz, 2014) as it related to the
impact of systems theory on CSG function/sub-functions. Figure 16 illustrates the format for the
results of this initial coding as they were documented in a Microsoft Word (Microsoft, 2020b)
document. The complete results are contained in Appendix C.

Figure 16
Initial Coding Format
CSG Function
Function X

System
Proposition
Systems
Proposition Y

Initial Codes

Sources

-

Source 1
Source 2
Source 3
Source N

Code 1
Code 2
Code 3
Code N

The ensuing phase of analysis, focused coding, which was to “narrow initial codes down
to frequent and important codes” (Cho & Lee, 2014, p. 8), required decisions be made as to
which initial codes contribute the most to the analysis as well as synthesizing the data (Charmaz,
2014) to identify the most salient concepts (Saldaña, 2013). This process involved constant
comparison of the information and initial codes as the analysis proceeded to determine adequacy
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and conceptual strength of the initial codes (Charmaz, 2014). Results from the focused coding
effort were documented in a Microsoft Word (Microsoft, 2020b) document along with the initial
codes. The format for the focused codes is provided in Figure 17. The complete results are
contained in Appendix C along with the initial codes.

Figure 17
Focused Coding Format
CSG
Function

System
Proposition

Initial Codes

Sources

Focused Codes

Function X

Systems
Proposition
Y

-

Source 1
Source 2
Source 3
Source N

Focused Codes

Initial Code 1
Initial Code 2
Initial Code 3
Initial Code N

As illustrated in Figure 12, the final phase of the research was to analyze the focused
codes and using induction to conceptualize Implications for CSG Functions for theory
development. Although discussed as a separate phase, the inductive process actually began at the
inception of interaction with the data as suggested by Bendassolli (2013) and continued
throughout. This phase was an effort to integrate information that emerged from focused coding
(Charmaz, 2014) to identify ways in which Systems Theory Propositions inform CSG
functions/subfunctions thus illuminating Implications for CSG leadership. In concert with
ǿrgensen (2001), these analyses are offered as interpretations rather than objective reporting of
reality. The results of the analysis and inductive effort were documented in a Microsoft Word
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(Microsoft, 2020b) document. The format is provided in Figure 18. The complete results are
contained in Appendix D.

Figure 18
Implications for CSG Leadership Format
Systems Theory Proposition
Proposition 1
Proposition 2
Proposition 30

Implications for CSG Leadership
Implications germane to Proposition 1.
Implications germane to Proposition 2.
Implications germane to Proposition 30.

4.3 Peer Review of Framework
To increase confidence that the framework developed as a result of this research has
merit, a group of peers was recruited to review and comment on the utility of the framework and
the GTM by which it was developed. Qualifications for the reviewers included being currently or
previously enrolled in the Old Dominion University Engineering Management and Systems
Engineering program as a Ph.D. student or candidate, be familiar with Systems Theory and
Complex Systems Governance, have published articles in peer reviewed journals, and have
worked in organizational positions requiring leadership capabilities for a minimum of ten years’
experience as a leader. It was anticipated that three reviewers were sufficient to get a sense of the
merit of the effort. Each reviewer was provided a qualifications questionnaire, a peer review
questionnaire to record comments, the research documentation schema, an example of the results
of theoretical coding, and a diagram of the resulting framework. Chapter 5, Section 5.2.4
provides a discussion of the Peer Review effort and results. The results of the questionaries are
provided in Appendix E.
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4.4 Chapter Summary
In this chapter, the overall plan and phases of the research design were discussed
including insight into the stages and activities of the GTM application as applied to this research.
The exploration phase of the research was described as a largely unstructured survey of peer
reviewed journal articles and textbooks covering a wide range of topics germane to gaining an
understanding of leadership, complexity, systems theory, complex systems, governance,
management cybernetics, and complex systems governance. Development of preconceived
notions regarding the research, a significant concern of the GTM (Glaser, 1992), did not occur
due to the paucity of literature discovered that explicitly addressed leadership in complex
systems governance.
Three peer reviewed documents were identified as foundational for this research. Systems
theory as a foundation for governance of complex systems (Whitney et al., 2015), a modification
and update to Systems Theory as the Foundation for Understanding Systems (Adams et al.,
2014), provided the basis for the systems propositions used to address the research question. To
gain insight into the propositions and their application to CSG leadership as well as clarify
meanings relevant to this research, data were collected to construct a codebook for the systems
propositions as suggested by Saldaña (2013). A codebook page with standard categories was
developed for each of the system propositions. Complex System Governance Reference Model
(Keating & Bradley, 2015) provided insight into the CSG metasystem functions and subfunctions as well as specific responsibilities the fulfillment of which result in products
commensurate with germane areas of concern. Peer reviewed journal articles and textbooks were
surveyed using the set of system propositions proposed by Whitney et al. (2015) as primary
search terms while the CSG functions identified by Keating and Bradley (2015) were used as
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secondary search terms in order to gain insight into the influence of systems theory on CSG
functions to address the research question. Constructivist GTM, as suggested by Charmaz
(2014), was identified as the method used in the analysis including initial coding, focused
coding, and theory building. This resulted in individual entries in the framework relating to the
influence the selected systems theory proposition has on the selected CSG function. Finally, a
peer review of the framework to increase confidence in the framework construction process and
resulting framework merit was discussed.
Chapter 5 provides insight into the results of the execution of this research design.
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CHAPTER 5 RESEARCH FINDINGS
5.1 Introduction
The results of the research are reported in this chapter. The purpose of the research was to
develop a systems theory-based framework for CSG leadership using an inductive research
design. In Chapter 1, the problem background and research question, specifically, what system
theory-based framework can be developed for Complex System Governance leadership? were
explored. Chapter 2 provided perspectives on leadership based in a literature review as well as
exposing a gap in the literature regarding leadership in complex systems governance. Chapter 3
discussed philosophical underpinnings to support this journey of discovery while Chapter 4
discussed the research design for using a GTM and associated activities undertaken that allowed
development of GSG leadership framework. The current chapter layout is illustrated in Figure
19.

Figure 19
Chapter 5 Layout
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5.2 Framework Development
In this section, a response to the research question - What systems theory-based
framework can be developed for Complex Systems Governance leadership? is provided. The
result of the research is a framework for linking CSG leadership to the delimited systems theory
propositions and the CSG functions identified in Table 9. The framework was developed through
examination of leadership, systems theory, and CSG literature using a GTM. The result is
consistent with the criteria suggested by Geels (2007) for a good theory including a reasonable
delimited scope; a reduction of a large body of knowledge to clear and grounded concepts; and
traceability to source documents. The framework developed engages a delimited number of
system theory propositions and fourteen CSG metasystem functions identified in the Complex
system governance reference model (Keating & Bradley, 2015).
The findings resulting from the GTM effort are discussed in the subsequent sections.
Section 5.2.1 discusses the Initial Coding effort to discover basic information associated with the
impact or influence of systems theory on each of the CSG functions and initial coding of that
information. Section 5.2.2 discusses the focused coding effort where initial codes that
contributed the most to the analysis were identified. Section 5.2.3 discusses the theory
development where an explanation of the CSG leadership framework is provided.
5.2.1 Initial Coding
In order to execute initial coding for this research, definitions and understanding of the
delimited Systems Theory propositions and CSG metasystem functions were required. Therefore,
those definitions and understandings were established as discussed in Chapter 4 prior to the
actual coding effort related to discovery of the influence of the System Theory propositions on
CSG metasystem functions. Information regarding the Systems Theory propositions is provided
in Appendix A while the understandings and perspectives of the CSG metasystem functions are
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provided in Appendix B. The systems theory propositions and CSG metasystem functions were
paired as primary and secondary search terms for data base query to find peer reviewed articles
or textbooks that had information with potential implications for contributing to the
understanding of the impact or influence of systems theory on CSG functions and CSG
leadership as illustrated in Figure 20.

Figure 20
Initial Coding

The articles or textbooks identified as potential sources of information were then
searched in detail using key word searches to discover whether the database search rendered
results that actually addressed the issue. If the article did indeed had information that was
germane, that information was documented in Microsoft OneNote (Microsoft, 2020a). This
information was subsequently coded as initial codes as suggested by Charmaz (2014) and
documented in a Microsoft Word (Microsoft, 2020b) document. As the initial coding effort
progressed and additional insight gained via analysis, further database searches were conducted
and if additional relevant information was discovered, it too was documented in Microsoft
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OneNote (Microsoft, 2020a) and subsequently coded in the Microsoft Word (Microsoft, 2020b)
document. This constant comparison yielded further insight as expected in a GTM research
inquiry. When no new concepts were discovered for a set of primary and secondary query terms,
saturation was recognized. Figure 21 illustrates a screen shot of a notebook page in Microsoft
OneNote (Microsoft, 2020a) for initial coding data.

Figure 21
OneNote Notebook Page for Initial Coding

As discussed, the set of data documented in OneNote (Microsoft, 2020a) was
subsequently coded as initial codes and documented in a Microsoft Word (Microsoft, 2020b)
document as illustrated in Figure 22 which is a screen shot of a page in the Word document. A
total of 1789 initial codes were identified for the primary and secondary query terms searches
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and are included in Appendix C. The initial coding of the leadership, systems theory, and CSG
literature began the process of discovering an understanding of the linkages between leadership,
systems theory propositions, and CSG functions. The next step was focused coding in which the
initial codes were synthesized and analyzed building toward development of the target
framework.

Figure 22
Initial Coding Example Page

5.2.2 Focused Coding
Focused coding is a means to condense and focus information discovered during research
by affording the opportunity to highlight what is considered important (Charmaz, 2014). As a
process involving constant comparison of codes and data, emergence of ideas and perspectives is
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expected. In this vein, the initial codes identified in each of the coupled systems theory
propositions and CSG functions searches were analyzed and synthesized to gain further insight
into the influence of systems theory on CSG functions and CSG leadership. The process is
illustrated in Figure 23.

Figure 23
Focused Coding Analysis and Synthesis

The results of this effort produced a coalesced set of ideas and perspectives. A total of
941 focused codes were documented in a Microsoft Word (Microsoft, 2020b) document as
illustrated the screen shot in Figure 24. The complete set of focused codes is included in
Appendix C along with the set of initial codes. The target framework includes entries for each of
the coupled systems theory propositions and CSG functions.
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Figure 24
Focused Coding Example Page

5.2.3 Theory Building
As previously discussed, the purpose of this research was to develop a systems theorybased framework for CSG leadership functions using an inductive research approach. Beginning
with the perspective that systems theory provides the “underlying theoretical foundation for
understanding systems” (Adams, 2011, p. 120) and system governance provides insight into
direction, oversight, and accountability (Keating & Katina, 2015), the journey of discovery
involved literature searches of sources including leadership literature based on the research
schema shown in Table 8 (partially reproduced in a screen shot as Table 12 for convenience)
using the delimited set of systems theory propositions as primary search terms and the leadership
CSG functions as secondary search terms to gain insight regarding the relationships of systems
theory to CSG functions issues.
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Table 12
Research Schema of Inclusion (partial)
Area of Interest
Systems
Organizations
Management
Leadership
System Governance

Primary Search Terms
Boundary
Circular Causality
Communication
Complementarity
Control
Dynamic Equilibrium
Emergence
Equifinality
Feedback
Hierarchy
Holism
Homeorhesis
Homeostasis
Incompressibility
Information Redundancy
Minimal Critical Specification
Multifinality
Power Law
Purposive Behavior

Secondary Search Terms
Direction
Oversight
Accountability
System Evolution
Identity
System Context
Strategic System Modeling
System Development
System Learning
Transformation
Environmental Scanning
System Operations
Operational Performance
Information and Communications

The data resulting from the searches were initially coded followed by focused coding
where analysis and synthesis of the initial codes occurred to gain further insight. The next effort
involved theoretical coding in order to conceptualize how the focused codes might relate to each
other as suggested by Glaser (1978). In concert with Hernandez (2009) the theoretical codes
specify relationships between focused codes, emerged through the data, and were not
preconceived. The results of this effort identified 412 theoretical codes that were documented in
a Microsoft Word (Microsoft, 2020b) document as illustrated in the screen shot of a partial page
from the System Transformation section provided as Figure 25 and included in Appendix D. The
theoretical codes are the basis for the target framework.
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Figure 25
Theoretical Coding Example
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Figure 26
Complex System Governance Reference Model

Using the basic structure of the CSG reference model illustrated in Figure 26, the
theoretical codes were associated with the metasystem functions as illustrated in Figure 27. Due
to limitations of displaying the information, only the CSG function names are shown in Figure
27. The actual information associated with each metasystem function is similar in detail to that
which is illustrated in the sample screen shot of a partial page illustrated in Figure 25 as
appropriate to the CSG function in question. The research has shown that the delimited system
theory propositions provide insight into CSG functions which in turn inform leadership in the
execution of those CSG functions. This is important since these propositions apply to all systems
and therefore, ignoring or violating these propositions would be detrimental to the operation of
the system of interest.
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Figure 27
Theoretical Code Associations with Metasystem Functions
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The derived framework in response to the research question - What systems theory-based
framework can be developed for Complex Systems Governance leadership? is illustrated in
Figure 28.
The theoretical codes that were constructed from the research are resultant from a
constructivist GTM effort in which a delimited set of systems theory propositions proposed by
Whitney, et. al. (2015) were used as primary search terms while a delimited set of CSG functions
identified by Keating & Bradley (2015) were used as secondary search terms for searching a
selected body of scholarly literature in order to gain insight into the relationships between
leadership, systems theory propositions and CSG metasystem functions. Recall CSG metasystem
functions must be performed for organizational viability (Keating & Bradley, 2015). Fostering
the existence of conditions necessary for organizational success (which includes enabling
execution of the metasystem functions) is a leadership function (Marion, 2001). The framework
that resulted from this research provides insight into the linkages between Metasystem functions,
systems theory propositions and leadership decisions/actions in support of organizational
viability. This is illustrated at a macro level in Figure 28. The framework suggests that
leadership, when executing CSG functions or fostering the conditions that provide for the
execution of those functions, should be cognizant of the insights systems theory provides to
those functions. As an example, during a system transformation effort, leadership should be
aware of and consider that some loss of control may be experienced due to uncertainty and
ambiguity (Seo, 2003) and therefore plan to mitigate the possible effects. In summary, systems
theory provides insights into the execution of CSG functions. These insights inform leadership
regarding implementation of those functions (i.e. scope, policy, direction, guidance, etc.).
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Figure 28
Framework
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5.2.4 Peer Review of Framework
As discussed in Chapter 1, the purpose of this research was to develop a systems theorybased framework for CSG leadership using an inductive research approach. The framework is
intended to enhance understanding of CSG leadership from a systems theoretic perspective
which may help prevent violations of systems theory propositions that can impact system
performance and if they occur, provide a basis for diagnosing and correcting the issue of
concern. To increase confidence that the framework achieved the objective, a peer review of the
framework and the GTM by which it was developed was conducted. The review provided the
researcher with perspectives from scholars not steeped in this specific research but familiar with
systems theory, CSG, and leadership as well as a means to increase the credibility of the
research. The peer review qualifications and process are illustrated in Figure 29.

Table 13
Peer Review Qualifications and Process
Peer Reviewer
Qualifications

Currently or previously enrolled in Old Dominion University
Engineering Management and Systems Engineering as a Ph.D.
student or candidate.
Familiarity with Systems Theory and Complex Systems Governance
as evidenced by academic study and/or published articles associated
with CSG in peer reviewed journals.
Have worked in organizational positions requiring leadership
capabilities for a minimum of ten years.

Number of Peer
Reviewers
Conduct of the Peer
Review

Minimum of 3.
The peer reviewers were provided a qualifications questionnaire, a
peer review questionnaire to record comments, the research
documentation schema, an example of the results of theoretical
coding, and a diagram of the resulting framework (Figure 28).
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The qualifications questionnaire is illustrated in Figure 30.

Figure 29
Peer Review Qualifications

The peer review questionnaire is provided in Figure 30.

Figure 30
Peer Review Questionnaire
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Input from three scholars who met the selection criteria was solicited . The feedback
indicated the reviewers considered the framework to have met the objectives with one of the
reviewers having specific questions about selection of secondary search terms and about details
of the coding process. Further discussion with this reviewer was conducted to clarify issues for a
more complete understanding of delimitations of the research and the coding process. Once these
issues were clarified, the reviewer was satisfied. A synopsis of the review comments is provided
in Table 12 while the complete feedback packages are included in Appendix E.
The feedback from reviewers provided diverse perspectives regarding the results of the
research that increased the confidence that the resultant framework did satisfy the stated
objective.

Table 14
Review Comments Synopsis
Topic
Documentation
Schema

Comments
These propositions reflect widely accepted concepts that have been
proposed about systems in systems theory literature (circa 1900–
2000s). While the list of propositions is likely incomplete, in the view
of the authors, this set of propositions provides an adequate, largely
comprehensive subset. How do you demonstrate your propositions are
current in 2021? How does the Whitney article make your work
contemporary?
Note: During further discussions informed reviewer of research
delimitation discussed in Chapter 1.
The search schema is excellent and tracks what we have learned in
CSG and ST.
The documentation schema is appropriate to and consistent with the
research objective. The Area of Interest as a gross filter and Primary
and Secondary search terms will provide a narrow focus necessary to
identify relationships and achieve the coding to meet the objective.
I have no comments. From my perspective I believe this was a sound
approach.
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Table 14 - Review Comments Synopsis (cont.)
Topic

Comments

How framework
meets research
objectives

I understand the framework flow, I don’t understand where the coding
fits in. The 15 data sheets that point to impact on leadership from the
library search looks to me from this one should be excellent. Note:
during further discussions coding explained to satisfaction of reviewer.
The framework proposed will meet the research objective through
mapping of system theory propositions across functions of the CSG
model through a leadership lens. This will provide a systems-based view
of leadership and its application to CSG.
From my perspective, I believe the framework meets the research
objective. There may be “sub-objectives”, that I am not aware of based
on the above Introduction.
It tells me that ST/CSG is directly relevant to leadership decision-making
and actions, yes!
To directly answer your question about field of research, I think it opens
the door for a ton of new research. Each ST-CSG pair could be
dissertation material.
I believe that the research will deliver a unique systems-based leadership
perspective in the application of governance. The resulting
characterization of leadership based upon system theory will open a new
approach to research in this field.
As we continue to build on CSG, the focus on leadership provides
another/expanded lens by which we can view CSG.
Not sure I get the question . . . . I will assume the intent is to demonstrate
leadership characteristics that are grounded in ST and bounded by the 9
CSG meta-functions. The framework would tell me that leadership is
involved in all 9 meta-functions but doesn’t tell me how.
Working in a complex system governance environment, I believe the
practitioner will benefit from this framework, first in the holistic view of
leadership and its application and utilization in CSG, and second as it
matures, a tool that can provide insight into assessing effectiveness of
leadership.
I believe having the foundation of CSG and systems theory, in addition
to this framework, provides huge value to the field of practice/practical
application of leadership for CSG. As someone who continues to be
challenged with practical application of leadership, I’m very interested in
the outcome of this research

Utility to research

Utility to practice
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5.3 Chapter Summary
In this chapter, the results of the qualitative research conducted as described in Chapter 4
were presented.
The discussion began with Initial Coding which was an effort to discover basic
information associated with the impact or influence of systems theory propositions on each of the
CSG metasystem functions. It was observed that in order to execute initial coding related to the
influence of the System Theory propositions on CSG functions, definitions and understanding of
the delimited Systems Theory propositions and CSG functions were required. Therefore those
definitions and understandings were established prior to the actual coding effort. Using the
research schema discussed in Chapter 3, searches for peer reviewed literature and textbooks were
conducted.
Germane information discovered was subsequently coded as initial codes as suggested by
Charmaz (2014) and documented. As the initial coding effort progressed and additional insight
gained via analysis, further database searches were conducted and if additional relevant
information was discovered, it too was documented. When no new concepts were discovered for
a set of primary and secondary query terms, saturation was recognized.
Next, there was a discussion related to the focused coding where initial codes that
contributed the most to the analysis were identified. During focused coding, the initial codes
identified in each of the coupled systems theory propositions and CSG metasystem functions
searches were analyzed and synthesized to gain further insight into the influence of systems
theory on CSG metasystem functions resulting in a coalesced set of ideas and perspectives.
Following the discussion of focused coding, the theory development was discussed, providing
an explanation of the CSG leadership framework development. This effort involved theoretical
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coding in order to conceptualize how the focused codes might relate to each other as suggested
by Glaser (1978). In concert with Hernandez (2009) the resultant theoretical codes that specify
relationships between focused codes, emerged through the data, and were not preconceived. The
theoretical codes are the basis for the target framework which is illustrated in Figure 28.
Chapter 6 discusses conclusions, interpretations, and implications of this research.
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CHAPTER 6 CONCLUSIONS AND RECOMMENDATIONS
6.1 Introduction
Chapter 5 presented the results of the inductive research performed using a Constructivist
GTM to develop a framework based in systems theory for CSG leadership. In this chapter, the
contributions of the research to the body of knowledge for CSG leadership, is discussed. This is
followed by a discussion of the implications for theory, methods, and practice resulting from this
research. Finally, future research directions are discussed. The chapter layout is illustrated in
Figure 32.

Figure 31
Chapter 6 Layout

6.2 Research Conclusions
This journey of discovery began when a decision was made to learn about the influence
systems theory has on CSG leadership. To this end, the purpose of the research was established
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to be the development of a systems theory-based framework for CSG leadership using an
inductive research approach. The framework was grounded in systems theory as it provides the
“underlying theory for understanding systems” and advantage was taken of an extant research
effort in complex systems governance that merges aspects of complex systems and governance
to develop a systems-based framework “to guide systemic inquiry, analysis, and (re)design”
(Keating & Bradley, 2015, p. 5) for complex systems. To focus the effort, the research question
What systems theory-based framework can be developed for Complex Systems Governance
leadership? was posed while recognizing the research was necessarily bounded and therefore
required limitations and delimitations to be expressly identified. The literature review of peer
reviewed articles and textbooks discussed in Chapter 2 exposed the extensive body of work
addressing leadership from one or more perspectives that included leadership as personal traits
(Cowley, 1931), leadership as a set of skills (Robert Katz, 1955), or leadership as a process or
relationship (Northouse, 2013). The literature review also exposed contemporary leadership
theories to include Trait Theory, Skills Theory, Situational Theory, Contingency Theory, PathGoal Theory, Transformational Theory, Transactional Theory, and Servant Theory as well as
Complexity Leadership Theory, as an emerging theory. As discussed in Chapter 2, in spite of this
extensive body of work, the literature review yielded virtually no material that explicitly
addressed leadership in CSG thereby exposing a gap in the literature. This research was
undertaken to address that gap.
Chapter 4 provided insight into the activities undertaken in the development of a GSG
leadership framework construct as discussed in Chapter 5. Review of a body of leadership
literature using a research schema involving a delimited set of systems theory propositions as
primary search terms and the CSG metasystem functions as secondary search terms was
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conducted to gain insight regarding the influence of systems theory on CSG metasystem
functions and CSG leadership. Using a GTM, the data resulting from the searches were initially
coded followed by focused coding where analysis and synthesis of the initial codes occurred to
gain further insight. Theoretical coding followed. The theoretical codes elucidate the
impact/influence systems theory has on CSG metasystem functions and CSG leadership and
became the basis for the resultant framework. This derived framework, illustrated in Figure 28, is
a response to the research question - What systems theory-based framework can be developed for
Complex Systems Governance leadership? thus the purpose of the research was accomplished.
The framework illustrates the relationships between System Theory propositions and the CSG
metasystem functions which in turn inform leadership decisions and actions. It provides a
conceptual structure for gaining insight into the influence of systems theory regarding leadership
considerations in the performance of metasystem functions or in enabling conditions necessary
for execution of metasystem functions. Appendix C documents insights provided by Systems
Theory propositions to CSG metasystem functions discovered as a result of this research based in
a Constructivist GTM inquiry of peer reviewed literature concerned with leadership, systems
theory, and CSG. For example, establishing a boundary enables and constrains actions as well as
providing structural guidance to team members. This provides insight to the CSG function of
direction suggesting boundaries enable and constrain activities that are/can be affected by
leadership direction. Appendix D, provides illustrations of Implications for CSG leadership of
the insights provided by Systems Theory propositions to specific CSG functions. Continuing
with direction, Implications for CSG Functions are that boundaries inform leadership as to the
scope of the direction which may be given since boundaries establish the structure and define
what is in the organization. The implications that inform leadership suggest that decisions and
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actions undertaken by leadership when executing CSG functions should be considerate of
systems theory. In a summary statement of the Systems Theory-based framework, CSG
leadership is informed by Systems Theory propositions that support decisions and actions for
performance of metasystem functions. It should be noted that the resultant framework is
recognized as a first generation result that is expected to evolve as further research is
accomplished. This does not diminish the present framework, but rather acknowledges that CSG,
and correspondingly leadership in CSG, will continue to evolve with new knowledge, research,
and applications.
6.3 Research Implications
The CSG leadership framework developed as a result of this research, which is
documented in Chapter 5, has implications for theory, method, and practice. From a macro
perspective, the framework contributes to the understanding of CSG leadership by filling a gap
in the literature as it addresses CSG leadership from a systems theoretic perspective while
providing the practitioner a novel perspective of CSG leadership as well as insight into accessing
related issues.
6.3.1 Contribution to Theory
This research contributes to the body of knowledge in the fields of CSG leadership and
CSG. The addition of CSG leadership theory, based in systems theory and management
cybernetics, to the body of knowledge of leadership theory supplements the current
understanding provided by extant theories. Using systems theory and management cybernetics as
a lens through which to view CSG leadership was novel and provided the opportunity for new
understanding not available in any of the extant leadership theory constructs. As previously
discussed, systems theory provides the basis for understanding systems, therefore grounding
CSG leadership theory in systems theory provides a solid basis for discovering and
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understanding issues associated with CSG leadership. Management cybernetics provides insight
into the functions required to ensure requisite control, communications, and the ability of the
system to deal with the complexity with which it may be presented in order to remain viable
(continue to exist). CSG leadership enables conditions that allow these issues to be addressed.
However, extant leadership theories do not explicitly address those functions as they are focused
on leadership traits, skills, or processes/relationships, and complexity. Hence the assertion that
CSG leadership theory contributes a novel perspective. It does so by filling a gap in the literature
as it addresses CSG leadership from a systems theoretic perspective while providing the
practitioner a novel perspective of leadership as well as insight into accessing related issues. It
provides a unique systems-based perspective of CSG leadership. There is no assertion that CSG
leadership theory obviates any of the extant theories since each contribute to the overall
understanding of leadership. Additionally, the literature review of leadership from a systems
theoretic perspective provides an original contribution to the body of knowledge for leadership,
as this formulation does not currently exist outside of this research.
CSG is a relatively new and evolving field. As such, there is significant research
opportunity for discovery and development of underpinnings. This research exploits this
opportunity by addressing the influence system theory propositions have on CSG functions
which is novel and therefore provides insight not available elsewhere. An extensively researched
body of information regarding the influence of systems theory propositions on CSG functions is
necessary to provide a firm foundation upon which to build current and future understanding.
This research provides the beginnings of that foundation as well as a unique systems-based
perspective of leadership in the application of governance of complex systems.
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Prior to this work, the linkages of CSG and Systems Theory were only superficially
related to leadership. What has been provided serves to establish a strong theoretical basis for the
function of leadership within CSG. The addition of a strong theoretically based framework for
leadership, from a CSG perspective, creates the potential for a new and novel development of
leadership that transcends current schools of leadership thought.
This research was delimited as the purpose was to determine if a systems theory-based
framework could be developed for Complex Systems Governance leadership, and not necessarily
provide a categorical understanding of CSG leadership. The delimitation was in the form of a set
of 30 systems theory propositions and 14 CSG functions. Additional insights are clearly possible
if the set of systems theory propositions are expanded to include additional propositions such as
those identified in Systems Theory-Based Construct for Identifying Metasystem Pathologies for
Complex System Governance (Katina, 2015) and the set of CSG functions are further developed.
Accomplishing this extension of the current research would contribute additional perspective to
our understanding of CSG leadership.
6.3.2 Contribution to Practice
As previously discussed, CSG is a new and evolving field. This offers significant
opportunity to contribute to CSG practice. This research, by relating CSG leadership functions to
systems theory, provides practitioners the opportunity to develop novel approaches for
facilitating anticipation, identification, and remediation of leadership issues. The research also
provides the basis for improving practice as methods, tools and applications that are natural
derivatives of the research manifest and evolve. Importantly, this research supports the
development of CSG by making it possible to include leadership as a critical aspect of
establishing the present state of CSG for a system of interest. Additionally, the theoretical
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framework produced for leadership in CSG provides a mapping for a more precise coupling of
Systems Theory to leadership through the performance of CSG functions. Therefore,
practitioners have a more definitive articulation of the specific and practical nature of leadership,
conceptually grounded in Systems Theory and CSG, providing opportunity for development of
tools for gaining insight into assessing effectiveness of CSG leadership.
6.3.3 Contribution to Method
The primary methodological contributions of this research was to demonstrate that GTM
could be employed as a research methodology in a field not generally considered to be a
candidate for this methodology (i.e. Engineering). As a journey of exploration and discovery to
gain understanding, an inductive research approach was appropriate. The sources of information
from which the framework was constructed were qualitative data sources suggesting the need for
a method supportive of interpretive capacities such as those afforded by GTM. Although other
research approaches could be used in the pursuit of knowledge related to CSG leadership, this
particular research sought discovery of a broad array of information from qualitative sources that
had information that identified the influence of systems theory propositions on CSG functions
that in turn inform leadership in CSG thus making the interpretive capacity necessary. This
research suggests that GTM is a viable methodology for conducting research for other similar
research questions and contexts. As the engineering disciplines continue to be practiced in
environments marked by increasing complexity, ambiguity, and contextual influences, more
inductive based research designs may help in bringing additional structure and order to pursuit of
meaningful research.
6.4 Future Research
This research endeavored to develop a framework that illuminates how CSG leadership
decisions and actions are informed by the influence of systems theory propositions on CSG
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metasystem functions. To develop the framework, a limited set of systems theory propositions
identified in Systems theory as a foundation for governance of complex systems (Whitney et al.,
2015) were used along with a set of CSG functions identified in Complex system governance
reference model (Keating & Bradley, 2015). Neither the set of system theory propositions nor the
set of CSG functions are considered categorical. Conducting further research using an expanded
and updated set of systems theory propositions such as those found in Systems Theory-Based
Construct for Identifying Metasystem Pathologies for Complex System Governance (Katina,
2015) offers opportunity for increasing the CSG leadership body of knowledge as does using an
expanded and updated set of CSG metasystem functions as they are identified. Also, conducting
research seeking deeper understanding regarding the influence of a specific systems theory
proposition on a specific CSG function could add to the body of knowledge for CSG leadership.
A number of terms used to identify CSG functions have multiple meanings depending
upon the context in which they are used. For this research, definitions were established and
documented in Appendix B. However, development of widely accepted definitions for these
terms is a potential area of future research.
By applying a systems theoretic perspective to this research which resulted in a
framework for CSG leadership, it is apparent that there exist possibilities of applying systems
theoretic perspectives to other leadership research. For instance, such as research regarding the
influence of systems theory propositions on leadership functions or traits such as delegation,
learning agility, empathy, and respect to name a few. This would be a valuable addition to the
leadership body of knowledge.
Future research might also include further development and expansion to produce a
Complex System Governance Leadership Theory. While beyond the reach of this research, this

125
research certainly provides the foundations for further and deeper examination of the theoretical
nature of leadership and how it might be expanded for Complex System Governance. This
research might lead to the ability to generate testable theory (hypotheses, questions) for CSG
leadership beyond the formulations provided by the present research. While CSG has been well
grounded in Systems Theory and Management Cybernetics, it has not been equally grounded in
ancillary fields which lie outside the theoretically informing basis for CSG. There is the
opportunity to expand the conceptual foundations for CSG by inclusion of such areas as
leadership theories. This research starts that conceptual integration, but there is much left to be
developed as CSG continues evolution as a field. The continued conceptual and theoretical
expansion of CSG can serve to provide a greater ‘anchoring’ in a wider body of knowledge and
creation of a more sustainable paradigm.
This research has begun a more serious examination of the potential for further
intersection of leadership and CSG. Several potentially fruitful avenues for further research to
advance the theoretical foundations for leadership in CSG are suggested from the research,
including:
1. Further examination of the theoretical and conceptual basis for leadership in
CSG related to performance of metasystem functions. While this research was
confined to the narrower formulation of CSG in relationship to a Systems Theory
based leadership exploration, there is an opportunity to continue expansion into
the wider body of knowledge/theory related to leadership.
2. Additional depth of validation for the framework through testing in operational
settings. This research has suggested the essence of a more rigorous application of
systems theory for leadership in CSG. However, there is significant additional
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research which could help to establish increased confidence in the framework. In
essence, focusing on the establishment of external validation through testing of
the framework.
3. Explorations to establish methods, tools, and techniques to support development
of leadership in CSG. Based on the initial findings of this research there is
certainly an opportunity to further explore development of applications for CSG.
In essence, there are opportunities to further bring leadership into the practical
development of CSG practitioners. Development of CSG leadership assessment
mechanisms is an area that should get attention in the future. This will add to the
CSG field by supporting more effective development of leadership in response to
results of assessment.
4. There is a need for further elaboration of the measurement of leadership
performance in CSG. This research has demonstrated that leadership is both
essential and has not been rigorously examined for CSG. Although beyond the
current investigation, the exploration of measurement for the state of CSG
leadership can offer insights to support purposeful development of leadership.
This might generate an entire array of ‘CSG leadership pathologies’ that can be:
(1) instrumental in contributing to existing CSG (pathologies) deficiencies, (2)
targeted to further development in parallel with design and execution
developments, and (3) add another set of dimensions for development of higher
performance systems through explicit inclusion of leadership for CSG
development.
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5. Further theory building of leadership that includes both the collective as well as
individual levels. Leadership has been largely prescribed as existing as an
individual level. However, with increasing interconnectedness of individuals
within complex systems and the supporting infrastructure, there are opportunities
to extend leadership considerations beyond the individual human focus. For
instance, can AI perhaps be used to enhance leadership capacity of individuals?
How can the collective leadership of a system be measured, monitored, and
evolved?
There is much to be gained through the further pursuit of future research for leadership in
CSG stemming from findings of this initial research into leadership in CSG. As societal issues
increase in scope and urgency, it is certain that new leadership will be necessary to develop
system capable of meeting challenges. System leadership is destined to play a pivotal role and
further research to enable new forms of system leadership is an area ripe for future research
based on these initial results.
6.5 Chapter Summary
In this chapter, research conclusions, implications, and recommendations were
documented. As discussed, this research was a journey of discovery which began when a
decision was made to learn about the influence systems theory has on CSG leadership. This led
to establishing a research purpose of developing a systems theory-based framework for CSG
leadership using an inductive research approach. The resultant framework took advantage of
extant research in complex system governance and was grounded in system theory. Applied to a
body of literature germane to leadership, a research schema involving a delimited set of systems
theory propositions identified in Systems theory as a foundation for governance of complex
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systems (Whitney et al., 2015) as primary search terms and the CSG functions identified in
Complex system governance reference model (Keating & Bradley, 2015) as secondary search
terms was used to gain insight regarding the influence of systems theory on CSG functions. The
data discovered while mining databases such as EBSCO Business Source Complete, IEEE
Xplore, ELSEVIER Engineering Village, Wiley Online Library, ABI/INFORM Global, and
ScienceDirect were coded using a GTM. The data resulting from the searches were initially
coded followed by focused coding where analysis and synthesis of the initial codes occurred to
gain further insight. Theoretical coding followed. The theoretical codes illustrate the
impact/influence systems theory has on CSG functions and became the basis for the resultant
framework.
Next, the research implications were discussed including the contribution to theory,
contribution to practice, and finally, the contribution to method. Contributions to theory include
the addition of CSG leadership based in systems theory to the body of knowledge of leadership
theory. This supplements the current understanding of leadership provided by extant theories and
a foundation as well as a unique systems-based perspective of leadership in the application of
governance of complex systems. Prior to this work, the linkage of CSG and Systems Theory
were only superficially related to leadership. What has been provided serves to establish a strong
theoretical basis for the function of leadership within CSG. The addition of a systems theorybased framework for CSG leadership, is a novel development. It provides a unique systems
theory-based perspective of CSG leadership. Contributions to practice include the opportunity to
develop novel approaches for facilitating anticipation, identification, and remediation of
leadership issues; the basis for improving practice as methods, tools and applications that are
natural derivatives of the research evolve; and support for the development of CSG by making it
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possible to include leadership as a critical aspect of establishing the present state of CSG for a
system of interest. Additionally, the theoretical framework produced for leadership in CSG
provides a mapping for a more precise coupling of Systems Theory to leadership through the
performance of CSG functions. Therefore, practitioners have a more definitive articulation of the
specific and practical nature of leadership, conceptually grounded in Systems Theory and CSG.
The primary contributions to method were centered around demonstrating that GTM could be
employed as a research method in Engineering, a field not generally considered to be a candidate
for this method. As the engineering disciplines continue to be practiced in environments marked
by increasing complexity, ambiguity, and contextual influences, more inductive based research
designs may help in bringing additional structure and order to pursuit of meaningful research and
this research suggests that GTM is a viable method for conducting research for other similar
research questions and contexts.
Finally, future research recommendations were provided. These recommendations
included conducting further research using an expanded and updated set of systems theory
propositions and an expanded and updated set of CSG functions as search terms to increase the
CSG leadership body of knowledge; developing, employing, and refining tool sets based on the
framework to assess, diagnose, and correct issues associated with CSG leadership; validating the
framework through operational testing, exploring methods, tools, and techniques to support
development of leadership in CSG, developing measures for leadership performance in CSG, and
further theory development of CSG leadership.
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APPENDICES
APPENDIX A: SYSTEMS PRINCIPLES
This appendix identifies the set of system propositions used in the development of the
CSG Leadership framework. These propositions are the principles identified in widely accepted
system theory literature (Whitney et al., 2015), which must be considered as GSG functions are
identified and executed since ignoring or violating these concepts has consequences (Keating,
2014). The set is not offered as a categorical list of system propositions but rather as a sufficient
representation of widely accepted concepts for the purpose of developing the target framework.
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System Proposition: Boundary
Short description

Detailed description

References
Inclusion criteria

Exclusion criteria
Typical exemplars
Atypical exemplars
‘close but no’
Relevant note
Relation to CSG
leadership

The abstract perimeter established to allow determination of what
is considered to be part of the system of interest and what is not
part of the system of interest.
An abstract perimeter of convenience established to allow
determination of what is to be considered part of the system of
interest and what is not part of the system.
(von Bertalanffy, 1969), (Skyttner, 2001)
Establishing the boundary of the system of interest is necessary to
determine what is part of the system and what is part of the
system’s environment.
N/A
Organizations, teams
N/A
N/A
Establishing the boundary of a system supports consideration of
the system as a whole.
In order to consider the system from a holistic perspective, the
boundary must be established, monitored, and evolved as
required to meet extant conditions.

System Proposition: Circular Causality
Short description
“…. the cause for an effect in the present can be found in the past
….” (Von Foerster & Josiah Macy, 1953, p. 230)
Detailed description
“Any effect becomes a causative factor for the future effects,
influencing them in a manner particularly subtle, variable,
flexible, and of an endless number of possibilities.” (Adams,
2011, p. 146)
References
(Von Foerster & Josiah Macy, 1953), (Adams, 2011),
(Nooteboom & Marks, 2010)
Inclusion criteria
Cognizance that change in one component may affect another and
then reflect back to the original.
Exclusion criteria
N/A
Typical exemplars
Hunter – prey populations, computer virus
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Changes within a system can have complex ramifications.
Relation to CSG
Leadership should aware that seemingly trivial disturbances or
leadership
events may directly impact one another and affect system
operations.
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System Proposition: Communication
Short description
A process whereby information transfer occurs.
Detailed description
Communications is the transfer of information from a source to a
receiver in such a way as to allow the receiver to faithfully (or
at least nearly faithfully) reproduce the original information. At
another level, communication, to be considered successful,
must transfer information (knowledge, intelligence, or
guidance) in a way that the receiver has an opportunity to take
appropriate action or be adequately informed.
References
(Shannon, 1948)
Inclusion criteria
The communication under consideration supports the transfer of
information (knowledge, intelligence, or guidance) to enable
leadership functions, roles and responsibilities in facilitating
performance of complex system metasystem functions.
Exclusion criteria
The communications under consideration are not associated with
enabling leadership functions, roles, and responsibilities.
Typical exemplars
Communication of directives which provide non-negotiable
direction originating at Command level.
Atypical exemplars
Not required.
‘close but no’
Not required.
Relevant note
As a process involving influence resulting from dynamic
interaction within a group working toward a common goal,
leadership is dependent upon the transfer of requisite
knowledge, intelligence and/or guidance between leaders and
teammates.
Relation to CSG
CSG leadership is responsible for enabling successful execution
leadership
of metasystem functions. The transfer of requisite knowledge,
intelligence and/or guidance between leaders and entities
executing those functions is a necessary condition.
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System Proposition: Complementarity
Short description
Multiple perspectives provide a more complete understanding of
a complex system (or situation) than can be expected from a
single perspective.
Detailed description
Two different perspectives or models about a system will reveal
truths regarding the system that are neither entirely independent
nor entirely compatible. (Adams et al., 2014)
References
(Bohr, 1928), (Adams et al., 2014)
Inclusion criteria
Consideration of multiple perspectives when addressing complex
issues supports more complete understanding of the situation at
hand. Perspectives are not necessarily right or wrong, what is
important is the utility provided by the perspective.
Exclusion criteria
N/A
Typical exemplars
Political policy perspectives, perspectives of light being a wave
and a particle at the same time (Bohr, 1928).
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
In complex systems such as organizations, it is likely that
multiple perspectives regarding a situation or condition will
exist. Leadership can take advantage of these varying
perspectives to understand better the situation confronting the
organization.
Relation to CSG
CSG leadership is responsible for enabling successful execution
leadership
of metasystem functions. Considering multiple perspectives
helps leaders to understand better the situation confronting the
organization so that conditions that enhance the probability of
system viability can be implemented.
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System Proposition: Control
Short description
A process whereby restraint or directing influence is exercised.
Detailed description
Control is the means by which the system’s operations are
regulated in order that the system as a whole retains its identity
and/or performance in accordance with the expectations of its
designers/operators.
References
Inclusion criteria

Exclusion criteria

Typical exemplars
Atypical exemplars
‘close but no’
Relevant note

Relation to CSG
leadership

(Checkland, 1993)
Controls that enable leadership functions, roles, and
responsibilities in facilitating performance of complex system
metasystem functions.
Controls that do not enable leadership functions, roles and
responsibilities in facilitating performance of complex system
metasystem functions.
Directives which provide non-negotiable direction originating at
Command level.
Not required.
Not required.
As a process involving influence resulting from dynamic
interaction within a group working toward a common goal,
leadership implements controls to help enable the system to
retain its identity and perform in accordance with expectations.
CSG leadership is responsible for enabling successful execution
of metasystem functions. Controls, exercised judiciously, help
enable the system to retain its identity and perform in
accordance with expectations.
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System Proposition: Dynamic Equilibrium
Short description
Detailed description

References
Inclusion criteria

Exclusion criteria
Typical exemplars
Atypical exemplars
‘close but no’
Relevant note

Relation to CSG
leadership

A system will be in equilibrium if all its subsystems are in
equilibrium.
“ or a system to be in a state of equilibrium, all subsystems must
be in equilibrium. All subsystems being is a state of
equilibrium, the system must be in equilibrium.” (Adams, 2011,
p. 134)
(Adams, 2011)
Dynamic organizations are faced with persistent conflicting
issues and opportunities. The degree to which an organization
adapts to these issues and opportunities over time is important
to its success.
N/A
Allocation of financial resources across organizational elements,
which new business opportunity to pursue.
N/A
N/A
Recognizing there are opposing factions within an organization
and controlling the constant tension between them presents an
opportunity to continuously improve the organization. (Smith &
Lewis, 2011)
Leadership should create conditions where purposeful responses
to conflicting issues and opportunities are possible.
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System Proposition: Emergence
Short Description
Whole systems exhibit capabilities and properties which are only
attributable to the whole, not its isolated parts.
Detailed description
As organizational complexity increases, properties that transcend
the properties of constituent parts begin to manifest and the
behavior of the whole system cannot be predicted based on laws
applicable to simpler systems.
References
(Checkland, 1993), (Kim, 1999)
Inclusion criteria
Leadership has a role in establishing conditions which enable
emergent capabilities to cope with external and internal
changes. These capabilities cannot be predicted.
Exclusion criteria
If new capabilities to cope with internal or external stress to an
organization are developed which are predictable, then
emergence is not in play.
Typical exemplars
Enhancing connections among organization members to
encourage and enhance emergent order.
Atypical exemplars
Not required.
‘close but no’
Not required.
Relevant note
As a process involving influence resulting from dynamic
interaction within a group working toward a common goal,
leadership helps establish conditions that enable emergent order
needed to cope with internal and external tensions.
Relation to CSG
CSG leadership is responsible for enabling successful execution
leadership
of metasystem functions. Establishing conditions that enable
emergent capabilities needed to cope with internal and external
tensions is supportive of system viability.
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System Proposition: Equifinality
Short description
The same end state can be reached from different starting
conditions and through different paths.
Detailed description
In In open systems, “the same final state may be reached from
different initial conditions and in different ways”. (von
Bertalanffy, 1969, p. 40)
References
(Adams, 2011), (von Bertalanffy, 1969)
Inclusion criteria
Recognizing there are multiple paths and options for attaining a
desired outcome encourages inclusion of disparate points of
view and discourages premature decisions regarding available
courses of action.
Exclusion criteria
N/A
Typical exemplars
Military capability attainment, transportation infrastructure.
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Equifinality suggests leadership should encourage consideration
of disparate points of view before a course of action is selected.
Relation to CSG
CSG leadership must help create conditions in which
leadership
consideration of disparate points of view is encouraged and
acceptable when determining a course of action to address a
complex problem.
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System Proposition: Feedback
Short description
Information that allows comparison of actual characteristics with
desired characteristics.
Detailed description
“This control of a machine on the basis of its actual performance
rather than its expected performance is known as feedback,
involves sensory members who are actuated by motor members
and perform the function of telltales or monitors - that is, of
elements which indicated performance. It is a function of these
mechanism s to control the mechanical tendency toward
disorganization: in other words, to produce a temporary local
reversal of the norm al direction of entropy.”(Wiener, 1988, pp.
24-25)
References
(Buede, 2009), (Wiener, 1988)
Inclusion criteria
Feedback is important in constraining system operations for
stability.
Exclusion criteria
N/A
Typical exemplars
Automobile cruise control, HVAC thermostats
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Corrective action is often needed to attain a desired outcome,
feedback is a mechanism that helps in attaining the desired
outcome.
Relation to CSG
Leadership should be attuned to feedback to inform needed
leadership
modifications to operations or plans.
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System Proposition: Hierarchy
Short description
Systems have subsystems and exist within higher level systems.
Detailed description
“Entities meaningfully treated as wholes are built up of smaller
entities which are themselves wholes . . . . In a hierarchy,
emergent properties denote the levels.” (Checkland, 1993, p.
314)
References
(Checkland, 1993), (Adams, 2011)
Inclusion criteria
Hierarchy is a means by which the variety confronting a system
can be addressed by leadership. In layman’s terms, ‘span of
control’ is often used to describe the means by which issues
confronting an organization are addressed by assigning
responsibility for specific areas of interest to individuals and
then aggregating those areas of interest under an overarching
authority. There are properties at the aggregated level that do
not exist at the lower levels.
Exclusion criteria
The variety confronting a system can be adequately addressed
without establishing sub-units.
Typical exemplars
Military organizations, many companies.
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Hierarchy is a proposition that informs designers of complex
systems as to a means to address variety confronting a system.
Relation to CSG
CSG relies on recursion within the system of interest. Recursion
leadership
is a form of hierarchy.
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System Proposition: Holism
Short description
The concept that the constituent parts, in a definite arrangement
with mutual activities constitute the whole.
Detailed description
The constituent parts of a system, in a definite structural
arrangement, with appropriate functions and activities constitute
the whole which is not something additional to its parts.
References
(Smuts, 1926), (Adams et al., 2014)
Inclusion criteria
Does the phenomenon or condition of concern arise only when
the whole is considered?
Exclusion criteria
Does the phenomenon or condition of concern exit at a lower
level of hierarchy?
Typical exemplars
Organizations such as Newport News Shipbuilding where, as a
whole, the organization can produce war ships. Its constituent
parts (such as design, supply, ship fitters, etc.) individually,
cannot, but contribute to the overall goal and have definite
relationships to each other.
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
This proposition provides a reminder that consideration of the
system from a holistic perspective as well as the properties of
the constituent parts may be required during the decision
process.
Relation to CSG
CSG leadership, being responsible for creating conditions for
leadership
system viability, should consider the system from a holistic
perspective as well as the properties of the constituent parts as
appropriate during the decision-making process.
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System Proposition: Homeorhesis
Short description
The tendency of systems to return to its path after temporary
disturbances.
Detailed description
A self-regulating process whereby internal stability is maintained
through adjustments in dynamic equilibrium.
References
(Whitney et al., 2015), (Adams et al., 2014)
Inclusion criteria
That systems tend to maintain or return to the path they are on
after temporary disturbances can be viewed as either a positive
or a negative. Positive if the extant trajectory is desired. The
negative aspect indicates a sustained effort is required to change
the trajectory.
Exclusion criteria
N/A
Typical exemplars
Ecosystems, biological systems
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Recognition that systems tend to maintain or return to the path
they are on after temporary disturbances lends to the
understanding that if adjustments to the track which an
organization is following is desired, a sustained effort to make
that change is required.
Relation to CSG
Leadership must create the conditions whereby a sustained effort
leadership
can be supported if the current system trajectory is to be
changed.
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System Proposition: Homeostasis
Short description
Process by which systems maintain relative stability as a result of
regulatory system actions.
Detailed description
“The property of an open system to regulate it internal
environment so as to maintain a stable condition, by means of
multiple dynamic equilibrium adjustments controlled by
interrelated regulation mechanisms.” (Adams, 2011, p. 140)
References
(Adams, 2011), (Vodovotz et al., 2013), (Cannon, 1929)
Inclusion criteria
System regulatory action is necessary for system stability.
Exclusion criteria
N/A
Typical exemplars
Thermostat, automobile cruise control.
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Monitoring of essential system variables in order to detect serious
departures from normal in order to maintain system stability is
important to operations.
Relation to CSG
Leadership must create conditions to enable essential system
leadership
variables are adequately monitored to detect serious departures
from normal in order to maintain system stability.
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System Proposition: Incompressibility
Short description
Since no system can be completely known, the best
representation of the system is the system itself. Any other
representation will be incomplete.
Detailed description
Each element of a system only responds to information available
to that element locally and these elements unaware of the
behavior of the system as a whole. Therefore, a complex
system, as a collection of dynamic interacting elements, is best
represented by the complex system itself.
References
(Cillers, 2000), (Richardson, 2004)
Inclusion criteria
Recognition that complete knowledge of a complex system is not
possible suggests intellectual humility and open-mindedness
may serve leadership well when addressing issues. It should
also encourage leadership to avoid micro-managing
organizational elements.
Exclusion criteria
If the system of interest is simple or complicated, not complex.
Typical exemplars
The US Department of Homeland Security, US Department of
Defense
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Recognizing the limitations of a leader’s knowledge of a system
of interest, encourages appropriate delegation of authority for
operations to local elements.
Relation to CSG
CSG leadership is responsible for enabling successful execution
leadership
of metasystem functions. Recognizing the limitations of
knowledge regarding the system of interest may encourage
leadership to establish conditions that enable local elements to
cope with internal and external tensions in support of system
viability.
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System Proposition: Information Redundancy
Short description
A means to enable error detection (and correction under specific
conditions) by adding extra information to a message not
specifically contained in the original message.
Detailed description
“The number of bits used to transmit a message minus the
number of bits of actual information in the message.” (Adams et
al., 2014, p. 117)
References
(Shannon, 1948), (Adams et al., 2014), (Buede, 2009)
Inclusion criteria
Accurate reception and decoding (understanding) of information
exchanged within an organization is important to the
organization’s success.
Exclusion criteria
N/A
Typical exemplars
Communications mechanisms used to exchange information
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Although originally conceive from a communications engineering
perspective where the goal was to faithfully reproduce at the
receiver information sent from a transmitter over a noisy
channel, this principle is applicable more broadly to information
exchange.
Relation to CSG
CSG leadership must establish the conditions where information
leadership
exchange can occur accurately and be understood.

System Proposition: Minimal Critical Specification
Short description
Detailed description

References
Inclusion criteria
Exclusion criteria
Typical exemplars
Atypical exemplars
‘close but no’
Relevant note

Relation to CSG
leadership

Only what is essential should be specified, no more, no less.
There are two aspects of this principle, one negative and one
positive. The negative aspect states that no more should be
specified than is absolutely necessary while the positive aspect
requires that what is essential be identified.
(Cherns, 1976), (Adams et al., 2014)
Caution about being overly specific obviates options prematurely
which may result in less successful execution.
N/A
US DoD Performance Contracts
N/A
N/A
Although the concept of this principle is relatively easily
understood, implementation can be challenging. Since complete
knowledge of a system is not possible, knowing when enough
specification is enough can be a challenge.
Considering multiple perspectives when developing
specifications can help approach the goal of specifying what is
needed and no more.
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System Proposition: Multifinality
Short description
“Similar initial conditions may lead to dissimilar end states.”
(Buckley, 1967, p. 60)
Detailed description
Depending on the internal processes of the system, systems with
identical initial conditions may arrive at dissimilar end states.
References
(Buckley, 1967), (Adams, 2011)
Inclusion criteria
Recognizing the possibility of multiple outcomes, which are
influenced by the system context, environment and process, not
solely by the initial conditions of a system, suggests a plan or
strategy used in one system may or may not be successful in
another.
Exclusion criteria
N/A
Typical exemplars
Sports teams, military campaigns
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Multifinality suggests leadership should not expect to be able to
apply a given plan or strategy previously used successfully in
another system without considering the context and environment
of the system of interest.
Relation to CSG
CSG leadership should be mindful of the context and
leadership
environment of the system of interest when the courses of action
are considered and determined in a complex system.

System Proposition: Power Law
Short description
Occurrences of phenomena often follow statistical distributions.
Detailed description
“When the probability of measuring a particular value of some
quantity varies inversely as a power of that value, the quantity
is said to follow a power law…” (M. Newman, 2005, p. 1)
References
(M. Newman, 2005)
Inclusion criteria
Helpful in determining the allocation of resources to address an
issue.
Exclusion criteria
The phenomenon of interest does not follow a power law.
Typical exemplars
Wealth distribution, word frequency in literature, effort to
produce a product.
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Insights into the probability of the occurrence of a phenomenon
can assist in determining reasonable allocation of resources to
address the phenomenon of interest.
Relation to CSG
CSG leadership is responsible for creating conditions for system
leadership
viability. Allocation of resources should be judicious and based
on the best available information and insights, including those
concerning the probability of occurrence of issues of concern.
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System Proposition: Purposive Behavior
Short description
Behavior that is directed toward a goal.
Detailed description
“The term purposeful is meant to denote that the act or behavior
may be interpreted as directed to the attainment of a goal-i.e., to
a final condition in which the behaving object reaches a definite
correlation in time or in space with respect to another object or
event.” (Rosenblueth et al., 1943, p. 18) Purposeful behavior
requires feedback from the goal in order to direct the behavior
(course correction).
References
(Rosenblueth et al., 1943), (Adams et al., 2014)
Inclusion criteria
Expenditure of resources is required for a system to attain a goal.
Directed expenditure of those resources (purposeful behavior)
as opposed to random expenditure (purposeless behavior) aids
in achieving the goal.
Exclusion criteria
N/A
Typical exemplars
Agent based modeling, buying stocks, system design and
instantiation
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Purposeful design affords a better chance of attaining the desired
goal with fewer unintended consequences.
Relation to CSG
Leadership is responsible for the design of the governance
leadership
system. Purposeful design of the governance system affords a
better chance of attaining the desired system with fewer
unintended consequences. Failure in this responsibility may
result in a governance system that is self-organized or accreted
with more unwanted or undesired consequences.
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System Proposition: Recursion
Short description
“ undamental laws governing processes at one level are also
present at the next higher level.” (Adams, 2011, p. 147)
Detailed description
“Every viable system contains and is contained in a viable
system.” (Beer, 1994, p. 308)
References
(Adams, 2011), (Beer, 1994), (Schwaninger, 2018)
Inclusion criteria
Means to deal with complexity confronting an organization.
Exclusion criteria
N/A
Typical exemplars
Local-State-National government, Military force structure
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Can provide the capability to absorb complexity greater than that
which is available within the current organizational level.
Relation to CSG
Leadership can leverage recursion as a variety filter.
leadership

System Proposition: Redundancy
Short description
Duplication of critical resources or functions in order to increase
system reliability.
Detailed description
Implementation of auxiliary resource or functions capable of the
same or similar performance in order to increase system
reliability.
References
(Hester & Adams, 2014), (Whitney et al., 2015), (ISO/IEC/IEEE,
2011)
Inclusion criteria
System reliability requirements may demand additional resources
to meet reliability thresholds.
Exclusion criteria
N/A
Typical exemplars
Telecommunications infrastructure, automobile braking system
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
System stability may require commitment of resources over and
above the baseline in order to meet requirements.
Relation to CSG
Leadership must create the conditions where the fault tolerance of
leadership
the system is clearly understood and be willing to commit
requisite resources to meet the requirements.
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System Proposition: Redundancy of Potential Command
Short description
Effective, timely action is facilitated by allowing decisions to be
made where the requisite information resides.
Detailed description
“Effective action is achieved by an adequate concatenation of
information. In other words, power resides where information
resides” (Adams et al., 2014, p. 118)
References
(McCulloch, 1965), (Adams et al., 2014)
Inclusion criteria
Timely, effective decisions regarding courses of action to be
taken by an organization are critical to the organization’s
success.
Exclusion criteria
N/A
Typical exemplars
Disaster relief efforts, Special operations
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Distributing decision making to the appropriate organizational
elements facilitates speed, responsiveness, and effectiveness.
Relation to CSG
Creating conditions in which distributed decision making is
leadership
accepted which facilitates timely, effective action.
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System Proposition: Relaxation Time
Short description
“System stability is possible only if the system’s equilibrium state
is shorter than the mean time between disturbances.” (Adams,
2011, p. 134)
Detailed description
For a system to be stable, the mean time between perturbations
must be longer than the time required for the system to attain
dynamic equilibrium.
References
(Adams, 2011), (Richardson, 2005)
Inclusion criteria
Failure to recognize the need and allow for sufficient time for the
system of interest to respond to perturbations before introducing
more disturbances may result in an unstable system.
Exclusion criteria
N/A
Typical exemplars
Organizations in transition
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
This principle suggest a cautionary note: an organization should
not be subject to change too frequently as it may not have an
opportunity to work through the already imposed changes
before new ones are imposed causing continuous turmoil and
inhibiting understanding of the effects of the previous changes.
Relation to CSG
Leadership must create conditions whereby, to the extent
leadership
possible, the organization is allowed sufficient time to respond
adequately to perturbations so as to attain equilibrium.
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System Proposition: Requisite Hierarchy
Short description
“Regulatory ability can be compensated for, up to a certain
amount, by a greater hierarchy in organization.” (Adams, 2011,
p. 142)
Detailed description
“The weaker in average are the regulatory abilities and the larger
the uncertainties of available regulators, the more hierarchy is
needed in the organization of regulation and control to attain the
same result of regulation, if possible at all.” (Aulin‐Ahmavaara,
1979, p. 262)
References
(Adams, 2011), (Aulin‐Ahmavaara, 1979), (Heylighen, 2008)
Inclusion criteria
Means to adequate regulatory capability.
Exclusion criteria
N/A
Typical exemplars
Organizational structures, Military, Government
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Regulatory resources should be carefully employed and actively
monitored.
Relation to CSG
Leadership should recognize employment of regulatory resources
leadership
is necessary and is dynamic.

System Proposition: Requisite Parsimony
Short description
There is a limited amount of information that humans able to
receive, process, and remember.
Detailed description
The capacity of humans to deal with simultaneous observations is
limited to between five and nine at any one time.
References
(G. A. Miller, 1956), (Simon, 1974)
Inclusion criteria
Provides insight into the limits to the amount of information that
can be conveyed at a given time with the reasonable
anticipation of desired action by recipient.
Exclusion criteria
N/A
Typical exemplars
Providing an overwhelming number of options for selection.
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Being mindful of the capacity for humans to deal with
simultaneous observations informs expectations and cautions
against overwhelming them at a given time.
Relation to CSG
Helps set expectations and informs leadership regarding how
leadership
much information can be conveyed at a given time if the
expectation is that the recipient will be able to take the desired
action.

188

System Proposition: Requisite Saliency
Short description
Not all factors or issues encountered are of equal importance, nor
is the logic by which their relative importance may be established
readily apparent.
Detailed description
“The factors that will be considered in a system design are
seldom of equal importance. Instead, there is an underlying logic
awaiting discovery in each system design that will reveal the
saliency of these factors.” (Adams, 2011, p. 149)
References
(Adams, 2011; Warfield, 1999)
Inclusion criteria
Recognition that the factors or issues encountered are not all of
equal importance and that their relative importance may not be
readily apparent, suggests intellectual humility and openmindedness may serve leadership well when addressing issues.
Exclusion criteria
N/A
Typical exemplars
New weapon system design.
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
The design process must incorporate provisions for distinguishing
more important (salient) factors or issues of a system design from
the lesser important (spurious) factors or issues for a successful
design to result.
Relation to CSG
CSG leadership must help create conditions to enable the design
leadership
process to incorporate provisions for identifying salient factors or
issues of a system design.
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System Proposition: Requisite Variety
Short description
“Variety can destroy variety.” (Ashby, 1957, p. 207)
Detailed description
“Control can be obtained only if the variety of the controller is at
least as great as the variety of the situation to be controlled.”
(Adams, 2011, p. 142)
References
(Adams, 2011), (Ashby, 1957), (Aulin‐Ahmavaara, 1979), (Beer,
1994)
Inclusion criteria
Imperative consideration for organizational viability.
Exclusion criteria
N/A
Typical exemplars
Restaurant (set menu to attenuate variety), use of common parts
across a product line to limit logistics issues
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Creative variety engineering as suggested by Beer is important
for establishing adequate control while impacting opportunity
as little as possible.
Relation to CSG
Leadership must create the conditions whereby requisite variety
leadership
is established while not adversely affecting opportunity too
adversely.

System Proposition: Satisficing
Short description
Settling for good enough.
Detailed description
“The decision making process whereby one chooses an option
that is, while perhaps not the best, good enough.” (Adams et al.,
2014, p. 118)
References
(Adams et al., 2014), (Simon, 1956)
Inclusion criteria
Complex system problems defy categorical description or
understanding, therefore, optimization techniques are often not
appropriate (Adams et al., 2014) and prudent expenditures of
resources to address these problems sufficiently to attain
satisfactory resolutions is necessary.
Exclusion criteria
N/A
Typical exemplars
Economics, surveys, system design
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Prudent use of resources and recognition of the limitations on
understanding of complex systems suggest establishing criteria
for system design which are sufficient to attain desired system
outcomes is preferred over attempting to optimize a complex
system.
Relation to CSG
CSG leadership must help create conditions in which establishing
leadership
criteria for system design sufficient to attain desired system
outcomes is recognized as preferred over attempting to optimize
a complex system.
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System Proposition: Self-organization
Short description
The spontaneous emergence of order in systems.
Detailed description
“The spontaneous emergence of order out of the local interactions
between initially independent components.” (Adams, 2011, p.
138)
References
(Eizenberg, 2019), (Kauffman, 1993), (Adams, 2011)
Inclusion criteria
This is one method whereby groups or components are organized.
Exclusion criteria
N/A
Typical exemplars
Snowflakes, flocks of birds, agile teams
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Self-organization should be understood as a process in which
relations between components are continually and mutually
constructed. (Eizenberg, 2019)
Relation to CSG
Sans purposeful design, self-organized groups are likely to
leadership
emerge.

System Proposition: Sub-optimization
Short Description
Optimizing subsystems will not, in general, lead to an optimized
system.
Detailed description
If the goal or intent is to ensure a system operates ‘optimally’, the
criteria used to determine this condition must be appropriate to
the system level, not to the sub-system level. (Hitch, 1953)
References
(Hitch, 1953), (Adams, 2011),
Inclusion criteria
Setting the criteria to the correct level (system) helps ensure
decisions made and resources applied at the sub-systems level
support the overall system goals.
Exclusion criteria
N/A
Typical exemplars
Business planning, economic planning, urban planning.
Atypical exemplars
N/A
‘close but no’
N/A
Relevant note
Understanding the characteristics of the higher level (system
level) optimization is required if one is to select criteria at a
lower level which is appropriate to support the overall goal
when sub-optimization is necessary.
Relation to CSG
Leadership must take a holistic perspective of the system when
leadership
planning and allocating resources.
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APPENDIX B: CSG METASYSTEM FUNCTIONS
This appendix identifies a set of metasystem functions executed in the governance of
Complex Systems. A discussion of the implications for each of the metasystem functions for
CSG is provided. The set of functions is not represented as a categorical list but rather a
sufficient representation to develop the target framework.
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CSG FUNCTION
Direction

Oversight

DEFINITION/DISCUSSION
Guidance or supervision of action or
conduct.
Clarifying team goals, highlighting team
boundaries, influencing member’s
actions.
A means by which knowledge can be
communicated at low cost between
specialists and a large number of other
persons who either are non-specialists or
who are specialists in other fields.
Watchful and responsible care, regulatory
supervision.
Systems or actions to control an activity
and make sure that it is done correctly
and legally.
Managerial influence wherein performance
goals may be set and/or control over
operational decisions and activities is
exercised.
“The practice of accountability focuses
attention within the flow of
experiencing; it acknowledges and
confirms self, and the fact that one’s
actions make a difference”
Being held to a set of standards, to be
judged as to whether those standards
have been met, and to have sanctions
imposed if the standards have not been
met.

SOURCE
Merriam-Webster on-line
dictionary. (2018)
(Huettermann et al., 2014)

(Demsetz, 1988)

Merriam-Webster on-line
dictionary. (2018)
Cambridge Business English
Dictionary (2018)
(McGrath, 2001)

(Roberts, 1991, p. 356)

(R. W. Grant & Keohane,
2005)

CSG IMPLICATIONS
Direction is a non-negotiable communications from
leaders which provide guidance regarding policy,
procedure, goals, or encouragement/discouragement
of some activity. (Huettermann et al., 2014; Whitney
et al., 2015). Function of CSG M5 (Keating &
Bradley, 2015)

Oversight is a set of control actions taken to make
certain that activities within the organization are
executed correctly, ethically, and in a legal manner.
(Grace Jr & Haupert, 2006). Function of CSG M5
(Keating & Bradley, 2015).
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CSG FUNCTION
Accountability

DEFINITION/DISCUSSION
Being completely responsible for what one
does and being able to give a satisfactory
reason for it.
“The practice of accountability focuses
attention within the flow of
experiencing; it acknowledges and
confirms self, and the fact that one’s
actions make a difference”
Being held to a set of standards, to be
judged as to whether those standards
have been met, and to have sanctions
imposed if the standards have not been
met.
“accountability has four elements:
(1) a normative element, that is, a standard
of behaviour defined with sufficient
precision
(2) a relational element, linking those who
are held accountable to those who have
the right to hold to account
(3) a decision element, that is, a judgment
of those actors who may hold other
actors accountable about whether the
expected standard of behaviour has been
met; and finally
(4) a behavioural element that allows the
governing actor to sanction deviant
behaviour of those held accountable. All
elements need to be present in sufficient
degree to make any accountability
relationship meaningful.”

SOURCE
Cambridge Business English
Dictionary (2018)
(Roberts, 1991, p. 356)

(R. W. Grant & Keohane,
2005)

(Biermann & Gupta, 2011, p.
1857)

CSG IMPLICATIONS
Accountability is the condition or state of being
responsible for acting or performing functions in
accordance with a set of standards. (R. W. Grant &
Keohane, 2005) Failure to meet those standards
results in sanctions being imposed (Biermann &
Gupta, 2011). Function of CSG M5 (Keating &
Bradley, 2015).
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CSG FUNCTION
System Evolution

DEFINITION/DISCUSSION
System (organizational) “evolution is a
series of identifiable events causally
linked together that may, but do not
necessarily, alter their essential
characteristics, and may or may not
proceed toward an anticipated ending.”
Three fundamental processes of
organizational evolution are (1)
variation, (2) adaptation, and (3)
selection. Variation in this context is
analogous to (a) innovation in which
existing routines are recombined or
combined in a new way; or (b)
experimentation. Adaptation in this
context is related to organizational
learning. Selection in this context relates
to the choice of organizational changes
adopted.
Evolution describes prolonged periods of
organizational growth and development
where no major upheavals occur in
organizational practices.
Evolution requires “a mechanism for
introducing variation, a consistent
selection process, and a mechanism for
preserving and reproducing the selected
variations.”
There is no guarantee the best solution will
result from the evolutionary effort.

SOURCE
(Durand, 2006, p. 16)

(Bruderer & Singh, 1996)

(Greiner, 1972)

(Campbell, 1960, p. 381)

(Campbell, 1960)

CSG IMPLICATIONS
System evolution is the gradual development or change,
over time, of the system in response to events
challenging the viability of the system of interest
(Greiner, 1972). The best adaptation may or may not
result from the evolutionary effort (Campbell, 1960).
Function of CSG M5 (Keating & Bradley, 2015).
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CSG FUNCTION
Identity

DEFINITION/DISCUSSION
The central, distinctive, and enduring
characteristics of an organization.
Influences how issues are interpreted and
the actions taken.
“Organizational identity is assumed to be a
key influencing issue based on
organizational cognition, shared beliefs,
and individual emotion affecting the
sense-making process of organizational
members and, eventually, their action.”
Organizational identity may contribute to
difficulties adjusting to organizational
change.
To cope with a changing environment,
organizational identity must have
fluidity and, therefore, have continuity
rather than be enduring.
Organizational identity depends on leaders
providing “a sense of consistency with
the past while reflecting and
incorporating emerging, contemporary
interests.”

SOURCE
(Albert & Whetten, 1985)
(Dutton & Dukerich, 1991)
(Kjærgaard, 2009, p. 51)

(Kjærgaard, 2009)

(Gioia et al., 2000)

(Golant et al., 2015, p. 608)

CSG IMPLICATIONS
Identity is the view an organization has of itself
(Albert & Whetten, 1985). Included are the
central, distinctive and continuing
characteristics influencing how issues
confronting the organization are interpreted
and what actions are taken (Dutton &
Dukerich, 1991; Gioia, Schultz, & Corley,
2000). Connecting “the organization to its
core values as a frame for action” is of
central concern to leadership (Golant,
Sillince, Harvey, & Maclean, 2015, p. 614).
Function of CSG M5 (Keating & Bradley,
2015).
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CSG FUNCTION
System Context

Strategic System
Monitoring

DEFINITION/DISCUSSION
The situation within which something
exists or happens, and that help explain
it.
“. . . the circumstances, factors, conditions,
values, and patterns that surround a
particular situation, person, place, or
object.”
System (organization) context and
leadership are mutually dependent.

SOURCE
Cambridge Business English
Dictionary (2018)

Keeping watch over select performance
indicators which are relevant to the
measurement of progress toward
“strategic objectives and key success
factors.”
Recurring time-based assessment for
developing understanding, creating
knowledge, and facilitating decision
making support of an organization’s
objectives.
The dynamic nature of the environment
within which the system finds itself must
be considered in any strategic
monitoring system.

(Schreuder, 1995, p. 70)

(Hester & Adams, 2014, p.
157)

(Hackman, 2010; Osborn,
2002)

(Neumann et al., 2018)

(Van Meyel, 1979)

CSG IMPLICATIONS
System context is the set of issues within which
the system exists. Awareness and
appreciation of these issues help in gaining
knowledge of the system.
Included in the set of issues comprising the
context are:
(1) the circumstances (facts or events that
make the situation of the system the way it
is) (2) the factors (things) that affect or
influence the situation of the system (3) the
conditions (the states of affairs during a
period of time) (4) the values (the strongly
held beliefs)
(5) the patterns (the ways
in which things are done). (Hester & Adams,
2014)
Function of CSG M5* (Keating & Bradley,
2015).
Strategic system monitoring is the effort
invested to surveil select performance
indicators over time to develop
understanding of system performance and
evolution toward strategic objectives
(Neumann et al., 2018). Function of CSG
M5’ (Keating & Bradley, 2015).
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CSG FUNCTION
System
Development

System Learning

DEFINITION/DISCUSSION
Planned interventions intended to increase
organizational effectiveness. These
interventions are long-term and
continuous,
An organization-wide endeavor to improve
an organization’s effectiveness and
viability in response to changing
conditions.
A planned, organization-wide change
effort which is managed from the top of
the organization intended to increase the
effectiveness and health of the
organization.
A complex educational strategy with the
intention of changing the beliefs, values,
and structure of an organization.

SOURCE
(Worren et al., 1999)

Organizational learning is best understood
as those procedures to which
organizations adhere for sustaining,
supplementing, and improving the
knowledge and practices related to their
core functions.
A means to develop capabilities that
contribute to competitive advantages.
Organizational learning involves
knowledge acquisition, information
distribution, information interpretation,
and organizational memory.
“To affect organizational outcomes,
organizational learning must change
organizational practices”
Organizational learning is based on the
concept of feedback.

(Gronn, 1997, p. 275)

(Shatrevich, 2014)

(McKendall, 1993)

CSG IMPLICATIONS
System (Organization) Development is a longterm and continuous organization-wide
endeavor to improve an organization’s
effectiveness and viability in response to
changing conditions (Shatrevich, 2014;
Worren et al., 1999) including beliefs,
values, and structure (Bennis, 1969).
Function of CSG M4 (Keating & Bradley,
2015) .

(Bennis, 1969)

(Crossan & Berdrow, 2003)
(Huber, 1991)

(Aranda, Arellano, & Davila,
2017, p. 1206)
(Jones & Hendry, 1994)

System (organizational) learning is a means by
which organizations develop capabilities to
improve core functions by acquiring
knowledge, distributing information,
interpreting that information, and developing
organizational memory (Gronn, 1997; Huber,
1991). Function of CSG M4* (Keating &
Bradley, 2015).
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CSG FUNCTION
System
Transformation

DEFINITION/DISCUSSION
An all-pervading, holistic, and complex
process within a specific business
context that involves a radical shift in an
organization’s values, culture, structures,
and routines that affect how it does
business.
A transition between organizational states
that differ substantially in areas such as
strategy and/or structure. These changes
can be risky and have uncertain
outcomes.
A process through which “organizations
are aligned, misaligned and realigned”.
Planned transformations require
communication, mobilization, and
evaluation.
Transformation is about “a complete
change in form and working outside and
beyond accepted ideas as to how
organizations should operate”.

SOURCE
(Canterino et al., 2018)

(Wischnevsky & Damanpour,
2006)

(Bacharach et al., 1996, p.
477)
(Canterino et al., 2018)

(Jones & Hendry, 1994, p.
154)

CSG IMPLICATIONS
System (organizational) transformation is a
process whereby an organization’s values,
culture, structures, routines and strategy are
substantially altered (Canterino et al., 2018).
This process can be risky and have uncertain
outcomes (Wischnevsky & Damanpour,
2006). Function of CSG M4* (Keating &
Bradley, 2015).
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CSG FUNCTION
Environmental
Scanning

DEFINITION/DISCUSSION
“Environmental scanning is the internal
communication of external information
about issues that may potentially
influence an organization's decisionmaking process.” ocuses on issues that
might affect an organization’s future.
“The process of environmental scanning
has been shown to help focus an
organization's planning on external
forces that could threaten the
organization's stability and future
existence (viability).”
“involves studying and interpreting the
sweep of social, political, economic,
ecological, and technological events in
an effort to spot budding trends and
conditions that could become driving
forces”
“scanning appears to be a useful method in
the chain of perceptions, interpretations
and actions that permit a firm to adapt to
its surroundings”
“Implementing effective scanning systems,
not only entails establishing appropriate
environmental monitoring procedures to
collect relevant and timely information,
but also involves the dissemination of
this information to the appropriate user.”

SOURCE
(Albright, 2004, p. 40)

(Baugh, 2015, p. 134)

(Huffman, 2004, p. 42)

(Haase & Franco, 2011, p.
1642)

(Subramanian et al., 1993, p.
272)

CSG IMPLICATIONS
Environmental scanning is a process that helps
focus an organization’s planning and
decision making on external issues that
might affect its future viability (Baugh,
2015) and involves dissemination of that
information to the appropriate users
(Subramanian et al., 1993). Included are
social, political, economic, ecological, and
technological issues (Huffman, 2004).
Function of CSG M4’ (Keating & Bradley,
2015).
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CSG FUNCTION
System Operations

DEFINITION/DISCUSSION
Transforming resource or data inputs into
desired goods, services, or results, and
create and deliver value to the
customers.
“Practices and procedures concerned with
planning, organizing, staffing,
controlling, and then problem solving so
that activities function at an optimal
level.”
Operations are the organization of
resources for developing, producing, and
delivering goods and services.
Operations involves “the transformation of
resource inputs to useful products and
services.”

SOURCE
(BusinessDictionary, 2018b)

(Schultz, 2014, p. 24)

(Anand & Gray, 2017)

(Adam Jr, 1983, p. 367)

CSG IMPLICATIONS
Planning, organizing, and implementing the
processes and procedures used to transform
resources or data inputs into useful goods
and services of value delivered to customers
(Anand & Gray, 2017; Schultz, 2014).
Function of CSG M3 (Keating & Bradley,
2015).
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CSG FUNCTION
Operational
Performance

DEFINITION/DISCUSSION
Operational performance relates to
customer satisfaction, employee morale,
productivity, output quality, and delivery
performance.
Operational performance refers to
efficiency in the activities of an
organization and may include reduced
cycle time, fast response to customers,
on-time delivery, and increased
customer satisfaction.
A measure of operational performance
may be the return on assets.
Operational performance is concerned with
how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization.

SOURCE
(Gambi et al., 2015)

(Acar et al., 2017)

(Peris et al., 2017)
(Schultz, 2014)

CSG IMPLICATIONS
Operational performance refers to the ways in which an
organization performs activities related to customer
satisfaction, employee morale, productivity, and
delivery performance (Gambi et al., 2015). An
indication of performance might be the return on
assets (Peris et al., 2017). Function of CSG M3*
(Keating & Bradley, 2015)
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CSG FUNCTION
Communications

DEFINITION/DISCUSSION
Communication is a transaction between a
source and a destination in which
information (knowledge, intelligence, or
guidance) is conveyed such that the
receiver can take appropriate action or
be adequately informed.
Communication is transfer of information
from sender to receiver such that the
receiver understands the message.
“The fundamental problem of
communication is that of reproducing at
one point either exactly or approximately
a message selected at another point.”
“. . . giving, receiving, or exchanging
information, opinions, or ideas by
writing, speech or visual means, so that
the message communicated is
completely understood by the
recipient(s).”

SOURCE
(Whitney et al., 2015)

(Kenan, 2012)

(Shannon, 1948, p. 5)

(Taylor, 2006, p. 12)

CSG IMPLICATIONS
A central theme of communications is the
transfer of information from a source to a
receiver in such a way as to allow the
receiver to faithfully (or at least nearly
faithfully) reproduce the original information
(Shannon, 1948). At a higher level,
communication, to be considered successful,
must transfer information (knowledge,
intelligence, or guidance) in a way that the
receiver has an opportunity to take
appropriate action or be adequately informed
(Taylor, 2006). Function of CSG M2
(Keating & Bradley, 2015)
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CSG FUNCTION
Information

DEFINITION/DISCUSSION
Information is "a stimulus originating in
one system that affects the interpretation
by another system of either the second
system’s relationship to the ﬁrst or of the
relationship the two systems share with a
given environment."
Information enables the selection of
courses of action for the fulfillment of an
agent's needs.
Information is comprised of data which is
well-formed and meaningful.
“If a message is understood, found
meaningful, or changes state, then it is
popularly called information . . . “
Information is unique when compared to
other resources in that it represents
“human thought and is heterogeneous
and intrinsically intangible.”

SOURCE
(Madden, 2000, p. 348)

(Díaz Nafría &
Zimmermann, 2013)
(Diaz Nafría &
Zimmermann, 2012)
(Meadow & Yuan, 1997, p.
700)
(Macgregor, 2005, p. 12)

CSG IMPLICATIONS
Information is well-formed and meaningful
data (Diaz Nafría & Zimmermann, 2012)
which may inform an organization, enlighten
an organization, or enable the selection of
courses of action to fulfill an organization’s
needs (Díaz Nafría & Zimmermann, 2013).
System stability is enabled by the design and
implementation of the information flow,
coordination, and transduction architecture.
Function of CSG M2 (Keating & Bradley,
2015)

204
APPENDIX C: INITIAL AND FOCUSED CODES
This appendix identifies the results of the initial and focused coding effort. Initial codes
resulted from review of germane articles identified during a query process using primary search
terms (Systems Theory Propositions) paired with secondary search terms (CSG Metasystem
Functions) of literature in the areas of interest. Focused codes resulted from analysis and
synthesis where additional insight was gained regarding the influence of System Theory on CSG
functions.
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CSG Function
Direction

System Principle
Boundary

Initial Codes
- Identifying team boundaries provides
structural guidance to team members.

Sources
(Huettermann et
al., 2014)

-

Enabling cross boundary cooperation

-

Encouraging cross-functional teams to
reach across boundaries
Leaders positioned at the boundaries use
less direct forms of influence than those
used by leaders in direct command
Establishing a boundary which enables and
constrains followers.
Create sharp boundary between an
organization and its environment
Enable use of externally gathered
information within a boundary-spanner’s
community

(Skarzynski et al.,
2014)
(Martin & Ernst,
2005)
(Druskat &
Wheeler, 2003)

-

-

(Trevelyan, 1998)
(Hazy, 2007)

Focused Codes
Boundaries establish structure and
define what is in the organization and
what is in the environment.
Boundaries enable and constrain
activities including leadership
direction. (Hazy, 2007) (Druskat &
Wheeler, 2003; Huettermann et al.,
2014)
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CSG Function
Direction

CSG Function
Direction

System Principle
Communication

System Principle
Circular Causality

Initial Codes
- Reducing ambiguity, clarifying tasks, goals
and rewards facilitates worker performance
and is supported by direction-giving
language.
- Employees perform best when given
realistic work expectations.
- Follower satisfaction can be achieved by
leaders providing requisite direction,
guidance, and support which may also
improve performance.
- Making the motive or purpose explicit is
the responsibility of strategic leadership.
- Direction or guidance is communicated to
make something happen.

Sources
(Mayfield &
Mayfield, 2002)

(Murphy, 2005)

Focused Codes
Communication is the means by which
direction is provided. This helps reduce
ambiguity by clarifying tasks and goals
is provided (Mayfield & Mayfield,
2002) and which can enhance follower
satisfaction as well as improve
performance (Murphy, 2005).

(Nutt & Backoff,
1993)

Communication of direction is the
means to make something happen and
is the responsibility of leadership (Nutt
& Backoff, 1993).

Initial Codes
- Governance systems have a vested interest
in the survival of the system and therefore
are cautious in implementing changes since
any change may have complex
ramifications and circular causality
suggests a small step away for the status
quo may be risky.
- Circular causality may be considered a
situation in which cooperation of individual
subsystems determines the whole system
behavior which in turn governs the
behavior of the subsystems.
- Circular causality exists between levels of
hierarchy.

Sources
(Nooteboom &
Marks, 2010)

(Vernon et al.,
2015)

Focused Codes
Circular causality, which exists
between levels of hierarchy, may be
considered a situation where subsystem
cooperation influences the whole
system behavior which in turn, governs
the behavior of the subsystems. Small
changes may result in significant
changes to the status quo of a system
thus suggesting caution be exercised
when issuing direction.
(Nooteboom & Marks, 2010; Vernon et
al., 2015)
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CSG Function
Direction

CSG Function
Direction

System Principle
Complementarity

System Principle
Control

Initial Codes
- Direction is guidance provided that
clarifies team goals, highlights team
boundaries and influences member's
actions.
- No single perspective of a system can
provide complete knowledge of that
system.
- Implementation of change initiatives can
be more successful when they are
complementary with the activities that are
core to the organization.

Sources
(Huettermann et
al., 2014)

Initial Codes
- Direction is the means by which control is
exercised to achieve organizational goals
and provide motivation.
- Direction can provide for direct or indirect
control of an organization. Direct control
is exercised by limiting decision making
to senior personnel who direct
subordinates using a centralized control
strategy. Indirect control relies on
directives and procedures as well as
activity monitoring allowing for
delegation of decisions to lower level
within the organization.
- Direction is guidance provided that
clarifies team goals, highlights team
boundaries and influences member's
actions.

Sources
(van Veen-Dirks &
Wijn, 2002)

(Hester & Adams,
2014)
(Zatzick et al.,
2012)

(Child, 1973)

Focused Codes
Direction provides guidance intended
to clarify goals and boundaries as well
as influence team member's actions
(Huettermann et al., 2014).
Complementarity suggest direction
provided will be interpreted by
members and each will have their own
perspective which, when taken
together, provide a more complete
understanding within the group (Hester
& Adams, 2014).

Focused Codes
Control, the means by which a system’s
operations are regulated, is exercised
by means of direction (van Veen-Dirks
& Wijn, 2002)
Direction provides guidance that
clarifies goals, highlights boundaries
and influences members' actions
(Huettermann et al., 2014).

(Huettermann et
al., 2014)
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CSG Function
Direction

CSG Function
Direction

System Principle
Dynamic
Equilibrium

System Principle
Emergence

Initial Codes
- Organizations in dynamic equilibrium
react to direction in ways that are hard to
predict since the reactions could be small,
medium, or large-scale adjustments.
- Managers should endeavor to provide
direction that allows effective selforganized solutions to evolve.
- In a dynamic organization, supporting
opposing forces and harnessing the
tension between them in order to enable
organizational viability and improvement
is the role of leadership.
- Recognizing there are opposing factions
within and organization and controlling
the constant tension between them
presents an opportunity to continuously
improve the organization.

Sources
(Anderson, 1999)

Initial Codes
- Leadership is influence over and above
routine direction compliance.
- Emergence may result in forms of an
organization which are contrary to
official direction.
- Emergence fosters unforeseeable
consequences as a result of coevolving
interactions between actors and factors in
organizations.

Sources
(M. Schneider &
Somers, 2006)

(Smith & Lewis,
2011)

Focused Codes
Predicting reactions to directions in
organizations in dynamic equilibrium is
difficult since small, medium, or large
adjustments may result and therefore,
managers should endeavor to provide
direction that allows effective selforganized solutions to evolve
(Anderson, 1999).
Supporting opposing factions and
harnessing the tensions between them
affords an opportunity to continuously
improve the organization and its
viability. (Smith & Lewis, 2011)

(Nuijten et al.,
2015)

Focused Codes
Emergence fosters unforeseeable
consequences as a result of coevolving
interactions between actors and factors
in organizations (Nuijten, van Twist, &
van der Steen, 2015).
Emergence may result in organizational
forms contrary to official direction (M.
Schneider & Somers, 2006).
Leadership can provide influence over
and above routine direction compliance
(M. Schneider & Somers, 2006).
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CSG Function
Direction

CSG Function
Direction

System Principle
Equifinality

System Principle
Feedback

Initial Codes
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- In In open systems, “the same final state
may be reached from different initial
conditions and in different ways”.
- Direction, a mean for sharing knowledge,
can be communicated in a multitude of
ways.

Sources
(Huettermann et
al., 2014)

Initial Codes
- Organizational direction is established to
allow effective pursuit of objectives.
Based on feedback, this direction is
modified as required to attain the
objectives.
- Organizational direction should be
shared, resulting effort evaluated and
feedback provided so that modifications
can be made in order to continuously
improve performance.
- Direction is used to clarify team goals,
highlight team boundaries, and influence
member's actions.
- Feedback is control based on actual
performance rather than expected
performance.

Sources
(Anderson, 1999)

(von Bertalanffy,
1969)
(R. M. Grant,
1996)

(Lee & Dale,
1998)

(Huettermann et
al., 2014)
(Wiener, 1988)

Focused Codes
Direction, which is a means of sharing
knowledge such as clarifying goals,
highlighting boundaries, and
influencing team members' actions, can
be communicated in multiple ways (R.
M. Grant, 1996; Huettermann et al.,
2014).
As direction can be communicated
variously, so too can the direction itself
be different while aspiring to reach a
goal or end state for the team (von
Bertalanffy, 1969).

Focused Codes
Feedback is control based on actual
performance rather than expected
performance (Wiener, 1988).
Feedback provides evaluated
information so that modifications can
be in order to continuously improve
performance (Lee & Dale, 1998).
Feedback applies to direction used to
clarify team goals, highlight team
boundaries, and influence member's
actions (Huettermann et al., 2014) to
allow effective pursuit of objectives
(Anderson, 1999).
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CSG Function
Direction

CSG Function
Direction

System Principle
Hierarchy

System Principle
Holism

Initial Codes
- Direction can influence hierarchical
structure of an organization as selforganized solutions evolve.
- To limit interactions, hierarchical elements
within an organization are loosely coupled
with one another.
- Effective regulation of a system can be
greatly improved by arranging selfregulating actors in a hierarchy of
regulation and control.
- Direction is guidance provided that
clarifies team goals, highlights team
boundaries and influences member's
actions.
- "Control involves the capacity to set
direction and maintain oversight"

Sources
(Anderson, 1999)

Focused Codes
Hierarchy is a means for effective
system regulation and can influence the
guidance that is provided that clarifies
team goals, highlights team boundaries
and influences member's actions
(direction) (Huettermann et al., 2014).

Initial Codes
- Governance systems protect vested interest
in the survival of the system and therefore
are cautious in implementing changes since
any change may have complex
ramifications and circular causality
suggests a small step away for the status
quo may be risky.
- Since organizations are complex systems, a
holistic perspective should guide those
responsible for strategic direction of an
organization.
- Policy direction requires a holistic
perspective and should be considerate of
objectives, environmental conditions,
constraints, and core business processes.

Sources
(Nooteboom &
Marks, 2010)

Focused Codes
Holism suggests that since
organizations are complex systems,
they require a holistic perspective to
guide those responsible for strategic
direction of an organization (Anderson,
1999).

(Anderson, 1999)

Policy direction requires a holistic
perspective and should be considerate
of objectives, environmental
conditions, constraints, and core
business processes (Lee & Dale, 1998).

(Aulin, 1987)

(Huettermann et
al., 2014)

(Svara, 2001, p.
179)

(Lee & Dale,
1998)
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CSG Function
Direction

CSG Function
Direction

System Principle
Homeorhesis

System Principle
Homeostasis

System Principle
Incompressibility

Initial Codes
- Homeorhesis is the term applied to the
tendency of a process or system to continue
along its original path in spite of a
temporary disturbance.
- Direction is guidance provided that
clarifies team goals, highlights team
boundaries and influences member's
actions.

Sources
(Jantsch, 1978)

Initial Codes
- Homeostasis is the tendency of a system to
return to a steady state after a temporary
disturbance.
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Control involves direction and oversight.

Sources
(Burgelman, 1983)

Initial Codes
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Managers should endeavor to provide
direction that allows effective selforganized solutions to evolve.
- Complex organizations do not thrive when
too much control is exercised.
- A complex system can never be completely
known.

Sources
(Huettermann et
al., 2014)

(Huettermann et
al., 2014)

(Huettermann et
al., 2014)

Focused Codes
Homeorhesis reminds that if the
guidance amounts to a temporary
disturbance to the status quo, the
system (organization) will revert to its
original path (Jantsch, 1978), therefore,
direction meant as a permanent course
of action change, must be cognizant of
this issue.

Focused Codes
Homeostasis suggests an organization
will revert to its former (steady) state
(Burgelman, 1983) in response to a
temporary disturbance. Direction meant
as a permanent course of action change,
must be cognizant of this issue.

(Svara, 2001)

(Anderson, 1999)

(Richardson, 2004)

Focused Codes
Complex systems can never be
completely known therefore the actions
of leaders, including direction they
provide and control they try to exercise,
should be tempered by the realization
of the limitation of their knowledge of
the organization as a complex system
(Richardson, 2004).
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Direction

CSG Function
Direction

System Principle
Information
Redundancy

System Principle
Minimal Critical
Specification

Initial Codes
- Information redundancy contributes to the
adaptive capacity of organizations and
refers to the use of information over and
above that which is minimally required to
communicate a given message thus
enhancing transmission reliability.
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Direction is the means by which control is
exercised to achieve organizational goals
and provide motivation.

Sources
(Staber & Sydow,
2002)

Initial Codes
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Complex organizations do not thrive when
too much control is exercised
- Minimal critical specification suggests that
task performance should be defined as to
the least extent possible thus allowing
executors opportunity for maximum
leeway.
- Minimal critical specification allows
executers maximum control over their
tasks.

Sources
(Huettermann et
al., 2014)

(Huettermann et
al., 2014)
(van Veen-Dirks &
Wijn, 2002)

(Cillers, 2000)
(Niepce &
Molleman, 1996)

Focused Codes
Information redundancy is a means to
improve communications reliability.
(Staber & Sydow, 2002)
Reliable communications support
efforts to achieve organizational goals
and provide motivation, by allowing
leaders to provide direction
(Huettermann et al., 2014)
Direction clarifies team goals,
highlights team boundaries, and
influences members' actions (van
Veen-Dirks & Wijn, 2002).

Focused Codes
Direction is the clarifying of team
goals, highlighting team boundaries,
and influencing members' actions
(Huettermann et al., 2014).
Complex organizations do not thrive
when too much control is exercised
(Cillers, 2000).
Minimal critical specification suggests
that task performance should be
defined as to the least extent possible
thus allowing executors opportunity for
maximum leeway (Niepce &
Molleman, 1996).
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Direction

CSG Function
Direction

System Principle
Multifinality

System Principle
Power Law

Initial Codes
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Direction can provide for direct or indirect
control of an organization. Direct control is
exercised by limiting decision making to
senior personnel who direct subordinates
using a centralized control strategy.
Indirect control relies on directives and
procedures as well as activity monitoring.
This allows for delegation of decisions to
lower level within the organization.
- Multifinality suggests the internal
processes of a system, not the initial
conditions, are responsible for the end
state.

Sources
(Huettermann et
al., 2014)

Initial Codes
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Direction is the means by which control is
exercised to achieve organizational goals
and provide motivation.
- A power law relationship is one in which
"the probability of measuring a particular
value of some quantity varies inversely as a
power of that value."(p. 323)
- Power laws represent nonlinear
organizational dynamics.

Sources
(Huettermann et
al., 2014)

(Child, 1973)

Focused Codes
Multifinality suggests different
outcomes are possible regardless of the
initial conditions depending upon the
direction provided (Adams, 2011).
Leaders providing direction to clarify
team goals, highlight team boundaries,
or influence members’ actions
(Huettermann et al., 2014) should be
cognizant of this.

(Adams, 2011)

(van Veen-Dirks &
Wijn, 2002)
(M. Newman,
2005)

(Andriani &
McKelvey, 2009)

Focused Codes
Power law relationships are subject to
"the probability of measuring a
particular value of some quantity varies
inversely as a power of that value" (M.
Newman, 2005).
As complex systems, organizations are
subject to nonlinear dynamics which
may be represented by power laws
(Andriani & McKelvey, 2009)
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Direction

CSG Function
Direction

System Principle
Purposive Behavior

System Principle
Recursion

Initial Codes
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Direction is the means by which control is
exercised to achieve organizational goals
and provide motivation.
- Purposeful means an action or behavior is
directed toward attainment of a goal.
- All purposeful behavior requires negative
feedback (as a correction mechanism).

Sources
(Huettermann et
al., 2014)

Initial Codes
- Direction is the means by which control is
exercised to achieve organizational goals
and provide motivation.
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Recursion suggests that fundamental laws
present at one level are also present in the
next higher level of a system.
- Recursion multiplies the capacity of a
system to absorb variety (complexity).

Sources
(van Veen-Dirks &
Wijn, 2002)

(van Veen-Dirks &
Wijn, 2002)
(Rosenblueth et
al., 1943)

(Huettermann et
al., 2014)
(Hester & Adams,
2014)
(Schwaninger,
2018)

Focused Codes
Purposeful action is directed toward
attaining goals and requires feedback to
allow course correction (Rosenblueth et
al., 1943).
Direction, as means of control (van
Veen-Dirks & Wijn, 2002), is a
purposeful action.

Focused Codes
Recursion suggests the guidance
provided by direction (Huettermann et
al., 2014; van Veen-Dirks & Wijn,
2002) applicable at one level is also
applicable at the next higher level
(Hester & Adams, 2014).
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Direction

CSG Function
Direction

System Principle
Redundancy

System Principle
Redundancy of
Potential Command

Initial Codes
- Redundancy is the duplication of resources
or functions in order to increase system
reliability.
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Direction is the means by which control is
exercised to achieve organizational goals
and provide motivation.
- Increases in organizational efficiency,
effectiveness, and reliability can be
achieved with some forms of duplication
and overlap (redundancy).

Sources
(Pahl & Beitz,
2013)

Initial Codes
- Redundancy of potential command
suggests knowledge constitutes authority.
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Direction is the means by which control is
exercised to achieve organizational goals
and provide motivation.
- Redundancy of potential command
suggests decision authority is distributed
throughout the system or organization with
the location of the decision maker being
dependent upon where the relevant
information to make the decision is located.
- Redundancy of potential command is a
prerequisite of self-organizing systems

Sources
(McCulloch &
Arbib, 2016)
(Huettermann et
al., 2014)

(Huettermann et
al., 2014)
(van Veen-Dirks &
Wijn, 2002)
(Miranda &
Lerner, 1995)

(van Veen-Dirks &
Wijn, 2002)
(Arévalo &
Espinosa, 2015)

Focused Codes
Redundancy is the duplication of
resources or functions in order to
increase system reliability (Pahl &
Beitz, 2013).
Redundancy may improve efficiency
and effectiveness in specific
circumstances (Miranda & Lerner,
1995) and organizational designs.
As a means of control, direction (van
Veen-Dirks & Wijn, 2002) is a
function.

Focused Codes
Redundancy of potential command
suggests knowledge constitutes
authority (McCulloch & Arbib, 2016).
Decision authority is distributed
throughout the system or organization
with the location of the decision maker
being dependent upon where the
relevant information to make the
decision is located (Arévalo &
Espinosa, 2015).
Direction, is a means of control (van
Veen-Dirks & Wijn, 2002).
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Direction

CSG Function
Direction

System Principle
Relaxation Time

System Principle
Requisite Hierarchy

Initial Codes
- A system must return to stability before
receiving another disturbance or regulation
is impossible.
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Organizational direction is established to
allow effective pursuit of objectives. Based
on feedback, this direction is modified as
required to attain the objectives.

Sources
(Beer, 1994)

Initial Codes
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Direction is the means by which control is
exercised to achieve organizational goals
and provide motivation.
- Hierarchy can compensate for lack of
regulatory ability, to a point.
- The ability to exercise control can be
enhanced by increasing the hierarchy of
within an organization.
- Direction can provide for direct or indirect
control of an organization. Direct control
restricts decision making while indirect
control delegates decisions to lower levels
within an organization.

Sources
(Huettermann et
al., 2014)

(Huettermann et
al., 2014)

Focused Codes
Relaxation time provides cautionary
guidance to allow sufficient time for
the organization to return to stability
before issuing additional direction or
regulation will not be possible (Beer,
1994).

(Anderson, 1999)

(van Veen-Dirks &
Wijn, 2002)
(Aulin‐
Ahmavaara, 1979)
(Zexian & Xuhui,
2010)
(Child, 1973)

Focused Codes
Hierarchy can enhance control within
an organization (Zexian & Xuhui,
2010).
Hierarchy can compensate for lack of
regulatory ability (Aulin‐Ahmavaara,
1979).
Direction is a means of control (van
Veen-Dirks & Wijn, 2002)
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CSG Function
Direction

System Principle
Requisite Parsimony

System Principle
Requisite Saliency

Initial Codes
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Direction is the means by which control is
exercised to achieve organizational goals
and provide motivation.
- Humans have limited capacity to receive,
process, and recall information.
- Requisite parsimony asserts people can
deal with between 5 and 9 observations at a
time.
- Dialog should not force people to make
judgements that exceed their cognitive
capacity (cognitive overload).

Sources
(Huettermann et
al., 2014)

Initial Codes
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Direction is the means by which control is
exercised to achieve organizational goals
and provide motivation.
- Requisite saliency is concerned with the
importance of an issue, observation, or
factor relative to others.
- Low productivity is the usual result of
ignoring relative saliency.
- The situational factors are seldom of equal
saliency (importance).
- Emphasizing the wrong things can impact
productivity.

Sources
(Huettermann et
al., 2014)

(van Veen-Dirks &
Wijn, 2002)
(G. A. Miller,
1956)
(Christakis, 2004)

(van Veen-Dirks &
Wijn, 2002)
(Christakis, 2004)

(Warfield, 1999)

Focused Codes
Requisite parsimony suggests humans
have limited capacity to receive,
process, and recall information (G. A.
Miller, 1956).
Dialog should be limited to prevent
cognitive overload (Christakis, 2004).
Direction is the clarifying of team
goals, highlighting team boundaries, as
well as influencing members' actions
(Huettermann et al., 2014).

Focused Codes
Requisite saliency cautions that care
should be taken when direction is given
so that salient concerns and issues are
addressed (Christakis, 2004).
Emphasizing the wrong issues should
be avoided in order to avoid possibly
impacting performance (Warfield,
1999).
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CSG Function
Direction

System Principle
Requisite Variety

System Principle
Satisficing

Initial Codes
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Direction is the means by which control is
exercised to achieve organizational goals
and provide motivation.
- A system must have sufficient diversity to
cope with changes encountered.
- Variety is the measure of complexity or the
number of states possible for whatever it is
being measured.
- Control is possible only if the variety of the
controller is at least as great as the variety
to be controlled.

Sources
(Huettermann et
al., 2014)

Initial Codes
- In adapting to extant conditions, organisms
satisfice, they do not optimize.
- Satisficing is settling for adequate solutions
instead of insisting on optimal solutions,
- Lack of complete information limits
alternative availability.
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Direction is the means by which control is
exercised to achieve organizational goals
and provide motivation.
- Due to time constraints, leaders often seek
satisficing solutions to avoid protracted
processes for finding maximized solutions.

Sources
(Simon, 1956)

(van Veen-Dirks &
Wijn, 2002)
(Zexian & Xuhui,
2010)
(Beer, 1994)

Focused Codes
Requisite variety suggests the direction
given must be sufficiently robust to
cope with the changes the organization
encounters (Zexian & Xuhui, 2010).
Control is only possible if the variety of
the controller is at least as great as the
variety to be controlled (Yurtseven &
Buchanan, 2016).

(Yurtseven &
Buchanan, 2016)

(Waterman, Jr et
al., 1980)

(Huettermann et
al., 2014)
(van Veen-Dirks &
Wijn, 2002)
(Zaccaro & Horn,
2003)

Focused Codes
Leaders often seek satisficing solutions
due to time constraints and to avoid
protracted processes for finding
maximized solutions (Zaccaro & Horn,
2003).
Lack of complete information limits
alternative availability which may also
lead to satisficing solutions (Waterman,
Jr.. et al., 1980).
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Direction

CSG Function
Direction

System Principle
Self-Organization

System Principle
Sub-Optimization

Initial Codes
- Self-organization is the spontaneous
emergence of order.
- Self-organization results in the emergence
of a system.
- In self-organizing systems, order comes
from the interaction of interdependent
agents exchanging information, taking
actions, and adapting to feedback.
- In complex organizations, leaders enable
emergence by identifying important issues
and providing meaning.
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.

Sources
(Comfort, 1994)

Initial Codes
- Direction is the clarifying of team goals,
highlighting team boundaries, and
influencing members' actions.
- Direction is the means by which control is
exercised to achieve organizational goals
and provide motivation.
- For systems to operate optimally, the
criteria used to determine this condition
must be appropriate to the system level, not
the sub-system level.
- Optimizing subsystems will not, in general,
lead to an optimized system.

Sources
(Huettermann et
al., 2014)

(Negru, 2018)
(Plowman et al.,
2007)

Focused Codes
Within organizations, self-organizing
units may result when leadership
direction identifies important issues
and provides meaning to situations in
order to create conditions that enable
emergence (Plowman et al., 2007).
Self-organization is the spontaneous
emergence of order. (Negru, 2018)

(Huettermann et
al., 2014)

(van Veen-Dirks &
Wijn, 2002)

Focused Codes
The direction given should be
considerate of the overall system goals
since optimal system operations depend
on the criteria being appropriate to the
system level, not the sub-system level
(Hitch, 1953)

(Hitch, 1953)
In general, optimizing subsystems will
not lead to optimized systems (Adams,
2011).
(Adams, 2011)
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CSG Function
Oversight

System Principle
Boundary

System Principle
Communication

Initial Codes
- The boundary determines which issue can
be considered.
- Expansion or contraction of the boundary
as knowledge evolves is a key concern.
- Organizational design dependent upon
boundary assumptions.
- Establishing clearly delineated
responsibilities facilitates sense making.
- Large projects may make providing
adequate oversight more challenging.
- Oversight, in the form of checks and
balances, can discourage individuals from
concentrating power.

Sources
(J. Newman et al.,
2004)
(Kalling, 2007)

Initial Codes
- Communications between leaders and
subordinates must be maintained in order
that management is informed of the
activities of subordinates.
- Oversight may be characterized in two
forms. The first has to do with setting
performance goals and the second has to do
with controlling operations. The first allows
for more employee autonomy, the second
more heterogeneity.
- When higher variety is needed to address
issues, less oversight is appropriate and
when less variety is needed, more oversight
is needed.

Sources
(Seeger & Ulmer,
2003)

Focused Codes
Boundaries influence the design of
organizations as well as what issues are
to be addressed (Brocklesby, 2012; J.
Newman et al., 2004)}.

(Brocklesby, 2012)
(McGrath, 2001)

Oversight of boundary considerations
helps delineate responsibilities and
provides checks and balances within
the organization (Grace, Jr. & Haupert,
2006)

(Grace, Jr. &
Haupert, 2006)

(McGrath, 2001)

Focused Codes
Communication is a means by which
insight into the activities
of subordinates is gained by leaders in
order to exercise oversight
responsibilities (Seeger & Ulmer,
2003).
Oversight might entail setting of goals
and monitoring outcomes thus allowing
a degree of autonomy for the
subordinate or providing more
intensive oversight by controlling
operations thus providing for more
heterogeneity (McGrath, 2001).
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CSG Function
Oversight

System Principle
Circular Causality

System Principle
Complementarity

Initial Codes
- Circular causality may be considered a
situation in which cooperation of
individual subsystems determines the
whole system behavior which in turn
governs the behavior of the subsystems.
- Small changes may result in significant
changes to the status quo of a system
- Variance reducing oversight by leadership
can assist in reaching a specific solution.
- Specification and supervision are means to
exercise oversight.
- Setting clear goals can aid in attaining
objectives but may also hinder adaptation
to variance in uncertain conditions.
- Oversight can support coordination of
subordinates' actions.

Sources
(Nooteboom &
Marks, 2010)

Initial Codes
- A variety of perspectives may be
necessary to match the environment.
- Oversight includes being informed of
subordinate activity and being responsible
for subordinate behavior.
- As the degree interconnectivity between
organizational units increases, the value of
vertical oversight grows.
- Close oversight is less necessary if
subordinates are highly capable.
- Complementarity may entail separate
parts that come together in mutual
support.
- Together, complementary parts contribute
to a more holistic picture.

Sources
(Seeger & Ulmer,
2003)

(McGrath, 2001)

Focused Codes
Circular causality suggests small
changes may result in significant
changes to the status quo of a system
(Nooteboom & Marks, 2010).
Oversight may be important in
reducing the risk of variance from
specification (McGrath, 2001) by
coordinating subordinates' actions
(Rivkin & Siggelkow, 2003).

(Rivkin &
Siggelkow, 2003)

(Rivkin &
Siggelkow, 2003)

(Svara, 2001)

Focused Codes
Complementarity suggests a variety of
oversight perspectives are necessary to
provide more comprehensive
managerial influence regarding control
over operational decisions and
activities (McGrath, 2001; Seeger &
Ulmer, 2003).
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CSG Function
Oversight

System Principle
Control

System Principle
Dynamic
Equilibrium

Initial Codes
- Oversight may be characterized in two
forms. The first has to do with setting
performance goals and the second has to do
with controlling operations. The first allows
for more employee autonomy, the second
more heterogeneity.
- When higher variety is needed to address
issues, less oversight is appropriate and
when less variety is needed, more
oversight is needed.
- Oversight, in the form of checks and
balances, can discourage individuals from
concentrating power.
- "Control involves the capacity to set
direction and maintain oversight"

Sources
(McGrath, 2001)

Initial Codes
- Tensions exist within organizations
because of the nature of organizational
systems which consist of discrete
subsystems each operating independently
but interdependent for overall success.
- Dynamic equilibrium in an organization
suggests managers can use oversight to
realize the benefit of considering all
possibilities exposed by tensions in the
organization.
- As part of their oversight responsibilities,
managers of organizations in dynamic
equilibrium must establish the conditions
for effective self-organized solutions to
evolve.

Sources
(Smith & Lewis,
2011)

(Grace Jr &
Haupert, 2006)

Focused Codes
"Control involves the capacity to set
direction and maintain oversight".
(Svara, 2001)
Oversight is concerned with setting
performance goals and controlling
operations. The degree of control
exercised is dependent on the
circumstances confronting the
organization. When higher variety is
needed, less detailed oversight is
appropriate (McGrath, 2001).

(Svara, 2001) (p.
179)

Focused Codes
Dynamic equilibrium suggests
managers can use oversight to realize
the benefit of considering all
possibilities exposed by the tensions
that exit within an organization as a
result of the nature of organizational
systems which consist of discrete
subsystems operating independently
but interdependent for overall success
(Smith & Lewis, 2011).

(Anderson, 1999)
Oversight execution requires that
managers establish conditions for
effective self-organized solutions to
evolve in organizations that are in
dynamic equilibrium (Anderson, 1999).
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CSG Function
Oversight

System Principle
Emergence

System Principle
Equifinality

Initial Codes
- Oversight is managerial influence
wherein performance goals may be set
and/or control over operational decisions
and activities is exercised.
- Emergence fosters unforeseeable
consequences as a result of coevolving
interactions between actors and factors in
organizations.

Sources
(Roberts, 1991)

Initial Codes
- Different forms of oversight are
appropriate under different
circumstances.
- When higher variety is required, less
oversight is needed and when less variety
is required, more oversight is required.
- In In open systems, “the same final state
may be reached from different initial
conditions and in different ways”.
- Equifinality exists when equivalent
outcomes are achieved using alternative
forms of oversight.
- There are multiple ways organizations
can achieve objectives.

Sources
(McGrath, 2001)

(Nuijten et al.,
2015)

(von Bertalanffy,
1969, p. 40)
(Payne, 2006)

(Mohaghegh &
Mosleh, 2009)

Focused Codes
Emergence fosters unforeseeable
consequences (Nuijten et al., 2015).
Although managers use oversight to
influence setting of performance goals
and control operations (Roberts, 1991),
emergence can challenge the success of
those endeavors.

Focused Codes
Different forms of oversight may be
required under differing circumstances
(McGrath, 2001).
Equifinality exists when equivalent
outcomes are achieved using alternative
forms of oversight (Payne, 2006)
There are multiple ways for
organizations to achieve their
objectives (including oversight)
(Mohaghegh & Mosleh, 2009).
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Oversight

CSG Function
Oversight

System Principle
Feedback

System Principle
Hierarchy

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight can impact feedback if deviation
from goals is considered personally
threatening.
- Oversight requires leaders to be open to
feedback including bad news, dissent,
warnings, and problem signs.

Sources
(McGrath, 2001)

Focused Codes
Oversight is a set of control actions
where in performance goals may be set
and/or control over operational
decisions and activities is exercised
(McGrath, 2001) to make sure the
activities ae executed properly.

(Seeger & Ulmer,
2003)

Feedback might include bad news,
dissent, warnings, and problem signs to
which leaders must be open(Seeger &
Ulmer, 2003).

Initial Codes
- Oversight is more valuable in hierarchical
organizations when cross suborganizational interface is significant but to
be successful, there must be a rich flow of
information.
- If decision making is too concentrated,
overload of decision makers is of concern.
- Oversight can support coordination of
subordinates' actions.
- Oversight includes being informed of
subordinate activity and being responsible
for subordinate behavior.
- Tensions exist within organizations
because of the nature of organizational
systems which consist of discrete
subsystems each operating independently
but interdependent for overall success.
- Oversight helps managers realize the
benefit of considering all possibilities
exposed by tensions in the organization.

Sources
(Rivkin &
Siggelkow, 2003)

Focused Codes
Hierarchical organizations consist of
discrete subsystems, each operating
somewhat independently but
interdependent for overall success
which may cause tension (Smith &
Lewis, 2011).

(Seeger & Ulmer,
2003)
(Smith & Lewis,
2011)

Oversight plays a valuable role in
coordination and decision making
when cross sub-organizational interface
is significant, but only if there is
sufficient but not overwhelming
information flow (Rivkin & Siggelkow,
2003).
Oversight includes being informed of
subordinate activity and being
responsible for subordinate
organization behavior (Seeger &
Ulmer, 2003).
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CSG Function
Oversight

System Principle
Holism

System Principle
Homeorhesis

Initial Codes
- A holistic approach should be used to
determine the appropriate level and type of
managerial oversight for a given situation.
- A holistic perspective of oversight design
is necessary in order to assign oversight
responsibilities to the correct level within a
hierarchy to prevent overload of senior
managers.
- Oversight includes being informed of
subordinate activity and being responsible
for subordinate behavior.

Sources
(McGrath, 2001)

Initial Codes
- Oversight includes being informed of
subordinate activity and being responsible
for subordinate behavior.
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Homeorhesis is the term applied to the
tendency of a process to continue along its
original path in spite of a temporary
disturbance.

Sources
(Seeger & Ulmer,
2003)

(Rivkin &
Siggelkow, 2003)

Focused Codes
Managerial oversight should be
determined based on a holistic
perspective (McGrath, 2001).
Holism should guide oversight
responsibilities assignments to the
appropriate level within an organization
(Rivkin & Siggelkow, 2003).

(Seeger & Ulmer,
2003)

(McGrath, 2001)

(Jantsch, 1978)

Focused Codes
Homeorhesis reminds us the
organization will tend to remain on a
given path if the impetus is temporary
(Jantsch, 1978).
Oversight is managerial influence
wherein performance goals may be set
and/or control over operational
decisions and activities is exercised
(Seeger & Ulmer, 2003) and monitored
{McGrath, 2001 #347.

226
CSG Function
Oversight

System Principle
Homeostasis

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight requires communications
between managers and subordinates so that
management is informed of the activities of
subordinates.
- Oversight can support coordination of
subordinates' actions.
- Homeostasis is the tendency of a system to
return to a steady state after a temporary
disturbance.

Sources
(Roberts, 1991)

(Seeger & Ulmer,
2003)

(Rivkin &
Siggelkow, 2003)
(Burgelman, 1983)

Focused Codes
Homeostasis suggests extant oversight
will continue even if inadequate unless
additional effort is applied (Burgelman,
1983).
Oversight is managerial influence
wherein performance goals may be set
and/or control over operational
decisions and activities is exercised
(Roberts, 1991).
Oversight requires communications
between managers and subordinates so
that management is informed of the
activities of subordinates (Seeger &
Ulmer, 2003).
Oversight can provide coordination
support as required (Rivkin &
Siggelkow, 2003).

CSG Function
Oversight

System Principle
Incompressibility

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight includes being informed of
subordinate activity and being responsible
for subordinate behavior.
- Oversight, in the form of checks and
balances, can discourage individuals from
concentrating power.
- A complex system can never be completely
known.

Sources
(Roberts, 1991)

(Seeger & Ulmer,
2003)
(Grace Jr &
Haupert, 2006)
(Cillers, 2000)

Focused Codes
Incompressibility reminds us that since
organizations are complex systems,
complete knowledge is not possible
(Cillers, 2000).
Oversight influences performance and
operations (Roberts, 1991).
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CSG Function
Oversight

CSG Function
Oversight

System Principle
Information
Redundancy

System Principle
Minimal Critical
Specification

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight requires communications
between managers and subordinates so that
management is informed of the activities of
subordinates.
- Oversight can support coordination of
subordinates' actions.
- Information redundancy enhances
transmission reliability by use of
information over and above that which is
minimally required to communicate.

Sources
(Roberts, 1991)

Initial Codes
- Specifications may involve extension of
control and limitations on the capacity of
subordinates to execute initiative.
- Minimal critical specification is supportive
of improvement in job quality by
encouraging the use of high-involvement
work models in which workers have
enhanced influence over the work process.
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight requires communications
between managers and subordinates so that
management is informed of the activities of
subordinates.

Sources
(J. Newman et al.,
2004)

(Seeger & Ulmer,
2003)

(Rivkin &
Siggelkow, 2003)
(Staber & Sydow,
2002)

(Boxall &
Winterton, 2018)

(Roberts, 1991)

(Seeger & Ulmer,
2003)

Focused Codes
Information redundancy as a means to
improve transmission reliability can
enhance communication (Staber &
Sydow, 2002).
Oversight requires communications
between managers and subordinates so
that management is informed of the
activities of subordinates (Seeger &
Ulmer, 2003)and performance goals
may be set and/or control over
operational decisions and activities can
be exercised (Roberts, 1991).
Oversight can support coordination of
subordinate's actions (Rivkin &
Siggelkow, 2003).

Focused Codes
Minimal critical specification cautions
that the extension of control as a result
of specifications may limit the capacity
of subordinates to execute initiative (J.
Newman et al., 2004).
Oversight, if properly executed, can be
supportive of improvement in job
quality by encouraging the use of highinvolvement work models in which
workers have enhanced influence over
the work process (Boxall & Winterton,
2018).
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CSG Function
Oversight

CSG Function
Oversight

System Principle
Multifinality

System Principle
Power Law

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight requires communications
between managers and subordinates so that
management is informed of the activities of
subordinates.
- Multifinality suggests the internal
processes of a system, not the initial
conditions, are responsible for the end
state.

Sources
(Roberts, 1991)

Focused Codes
Multifinality suggests internal
processes of an organization determine
the final state (Adams, 2011).

(Seeger & Ulmer,
2003)

Oversight influences performance and
operations (Roberts, 1991).

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight includes being informed of
subordinate activity and being responsible
for subordinate behavior.
- Power laws represent nonlinear
organizational dynamics.
- Use of normal distribution statistics is
relevant in many situations but requires
many assumptions and is not as relevant for
nonlinear organizational issues.

Sources
(Roberts, 1991)

(Adams, 2011)

(Seeger & Ulmer,
2003)
(Andriani &
McKelvey, 2009)

Focused Codes
Organizations are complex systems
which are subject to nonlinear
dynamics that may be represented by
power laws, therefore, although normal
distribution statistics are relevant in
many situations, many assumptions are
required, and it is not as relevant for
nonlinear organizational issues
(Andriani & McKelvey, 2009).
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CSG Function
Oversight

CSG Function
Oversight

System Principle
Purposive Behavior

System Principle
Recursion

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight helps managers realize the
benefit of considering all possibilities
exposed by tensions in the organization.
- Purposeful means an action or behavior is
directed toward attainment of a goal.
- All purposeful behavior requires negative
feedback (as a correction mechanism).

Sources
(Roberts, 1991)

Initial Codes
- "The Recursive System Theorem states that
any viable system contains, and is
contained in, a viable system." (p. 308)
- Management cannot focus on only one
level of recursion.
- Recursion suggests that fundamental laws
present at one level are also present in the
next higher level of a system.
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight includes being informed of
subordinate activity and being responsible
for subordinate behavior.

Sources
(Beer, 1994)

(Smith & Lewis,
2011)
(Rosenblueth et
al., 1943)

Focused Codes
Goal attainment is purposeful behavior
(Rosenblueth et al., 1943).
Oversight is managerial influence
wherein managers can exercise control
over organizational operations
(Roberts, 1991) in purposeful pursuit of
goals.
Feedback, necessary for purposeful
behavior (Rosenblueth et al., 1943),
may help managers realize the benefit
of considering all possibilities exposed
by tensions in an organization (Smith
& Lewis, 2011).

(Hester & Adams,
2014)

Focused Codes
Viable systems are recursive systems in
which fundamental laws present at one
level are also present in the next higher
level of a system (Hester & Adams,
2014).
Recursion suggests management
attention is required across all
recursions (Beer, 1994).

(Roberts, 1991)
Oversight influences performance and
operations (Roberts, 1991).
(Seeger & Ulmer,
2003)
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CSG Function
Oversight

CSG Function
Oversight

System Principle
Redundancy t

System Principle
Redundancy of
Potential Command

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight includes being informed of
subordinate activity and being responsible
for subordinate behavior.
- Redundancy is the duplication of resources
or functions in order to increase system
reliability.
- Redundant regulations and oversight may
be costly and time-consuming.

Sources
(Roberts, 1991)

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight can support coordination of
subordinates' actions.
- Redundancy of potential command
suggests decision authority is distributed
throughout the system or organization with
the location of the decision maker being
dependent upon where the relevant
information to make the decision is located.
- Redundancy of potential command
suggests knowledge constitutes authority.

Sources
(McGrath, 2001)

(Seeger & Ulmer,
2003)
(Pahl & Beitz,
2013)
(Garneau &
Shahid, 2009)

(Rivkin &
Siggelkow, 2003)
(Arévalo &
Espinosa, 2015)

(McCulloch &
Arbib, 2016)

Focused Codes
Redundancy is the duplication of
resources or functions in order to
increase system reliability (Pahl &
Beitz, 2013).
Oversight influences performance and
operations (Roberts, 1991).
A cautionary note is that
implementation should be cognizant
that redundant regulations and
oversight may be costly and timeconsuming (Garneau & Shahid, 2009).

Focused Codes
Redundancy of potential command
suggests oversight should be
distributed throughout the organization
dependent upon location of relevant
information (Arévalo & Espinosa,
2015).
Redundance of potential command
conveys authority for exercising
oversight (McCulloch & Arbib, 2016).
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System Principle
Oversight

CSG Function
Oversight

CSG Function
Relaxation Time

System Principle
Requisite Hierarchy

Initial Codes
- System Principle
- Oversight helps managers realize the
benefit of considering all possibilities
exposed by tensions in the organization.
- Oversight includes being informed of
subordinate activity and being responsible
for subordinate behavior.
- A system must return to stability before
receiving another disturbance or regulation
is impossible.

Sources
(Roberts, 1991)
(Smith & Lewis,
2011)

Initial Codes
- Hierarchy can compensate for lack of
regulatory ability, to a point.
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight includes being informed of
subordinate activity and being responsible
for subordinate behavior.
- Oversight can support coordination of
subordinates' actions.

Sources
(Aulin‐
Ahmavaara, 1979)
(Roberts, 1991)

(Seeger & Ulmer,
2003)

Focused Codes
Relaxation time provides cautionary
guidance that sufficient time for the
organization to return to stability must
be allowed before changing courses of
action (Beer, 1994).

(Beer, 1994)

(Seeger & Ulmer,
2003)
(Rivkin &
Siggelkow, 2003)

Focused Codes
When span of control becomes a
problem, hierarchy can compensate for
lack of regulatory ability, up to a point
(Aulin, 1987).
Oversight influences performance and
operations (Roberts, 1991).
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CSG Function
Oversight

CSG Function
Oversight

System Principle
Requisite Parsimony

System Principle
Requisite Saliency

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight includes being informed of
subordinate activity and being responsible
for subordinate behavior.
- Oversight can support coordination of
subordinates' actions.
- Humans have limited capacity to receive,
process, and recall information.
- Dialog should not force people to make
judgements that exceed their cognitive
capacity (cognitive overload).

Sources
(Roberts, 1991)

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight includes being informed of
subordinate activity and being responsible
for subordinate behavior.
- Requisite saliency is concerned with the
importance of an issue, observation, or
factor relative to others.
- The situational factors are seldom of equal
saliency (importance).
- Emphasizing the wrong things can impact
productivity.

Sources
(Roberts, 1991)

(Seeger & Ulmer,
2003)
(Rivkin &
Siggelkow, 2003)
(G. A. Miller,
1956)
(Christakis, 2004)

(Seeger & Ulmer,
2003)
(Christakis, 2004)

(Warfield, 1999)

Focused Codes
Requisite parsimony suggests
consideration should be given to the
design of the oversight arrangement in
order to avoid exceeding the cognitive
capacity (Christakis, 2004) of
individual managers since humans have
limited capacity to receive, process,
and recall information (G. A. Miller,
1956).
Oversight influences performance and
operations (Roberts, 1991).

Focused Codes
Requisite saliency cautions that care
should be exercised in selecting issues
since they are seldom of equal
importance and that emphasizing the
wrong issues can impact productivity
(Warfield, 1999).
Oversight influences performance and
operations (Roberts, 1991).
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CSG Function
Oversight

CSG Function
Oversight

System Principle
Requisite Variety

System Principle
Satisficing

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- A variety of perspectives may be necessary
to match the environment.
- Oversight includes being informed of
subordinate activity and being responsible
for subordinate behavior.
- For situations in which uncertainty is
significant, oversight should allow variance
in order to explore adaptation.
- A system must have sufficient diversity to
cope with changes encountered.
- Control is possible only if the variety of the
controller is at least as great as the variety
to be controlled.

Sources
(Roberts, 1991)

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- Oversight includes being informed of
subordinate activity and being responsible
for subordinate behavior.
- In adapting to extant conditions, organisms
satisfice, they do not optimize.
- Satisficing is settling for adequate solutions
instead of insisting on optimal solutions.
- Multiple objectives may encourage
satisficing decisions.

Sources
(Roberts, 1991)

(Seeger & Ulmer,
2003)

(McGrath, 2001)

(Zexian & Xuhui,
2010)
(Yurtseven &
Buchanan, 2016)

(Seeger & Ulmer,
2003)
(Simon, 1956)
(Waterman, Jr. et
al., 1980)
(Casler, 2014)

Focused Codes
For situations in which uncertainty is
significant, oversight should allow
variance in order to explore adaptation
(McGrath, 2001).
Oversight should support sufficient
diversity to cope with uncertainty
encountered (Zexian & Xuhui, 2010)
since oversight influences performance
and operations (Roberts, 1991).
Control is only possible if the variety of
the controller is as great as the variety
to be controlled (Yurtseven &
Buchanan, 2016).

Focused Codes
Satisficing suggests that as organisms
adapt to extant conditions they do not
optimize, rather the satisfice (Simon,
1996) or settle for adequate solutions
(Waterman, Jr. et al., 1980).
Satisficing applies to organizations
confronted with multiple objectives
(Casler, 2014).
Oversight influences performance and
operations (Roberts, 1991).
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CSG Function
Oversight

CSG Function
Oversight

System Principle
Self-Organization

System Principle
Sub-Optimization

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- In self-organizing systems, order comes
from the interaction of interdependent
agents exchanging information, taking
actions, and adapting to feedback.
- In self-organizing, agents, with no external
influence, organize themselves to produce
useful behavior.
- As self-organized systems evolve,
emergence of centralized organization
allows high level performance that may not
have been achieved otherwise.
- As systems evolve, the issue of control
(how, how much, and when) must be
addressed.

Sources
(Roberts, 1991)

Initial Codes
- Oversight is managerial influence wherein
performance goals may be set and/or
control over operational decisions and
activities is exercised.
- A holistic perspective of oversight design
is necessary in order to assign oversight
responsibilities to the correct level within a
hierarchy.
- For systems to operate optimally, the
criteria used to determine this condition
must be appropriate to the system level, not
the sub-system level.
- Optimizing sub-systems in isolation risks
conflicts that reduce overall output.

Sources
(Roberts, 1991)

(Plowman et al.,
2007)

(Solow &
Szmerekovsky,
2006)

Focused Codes
Self-organizing agents can produce
useful behavior without external
influence (Solow & Szmerekovsky,
2006).
In self-organizing systems, order
comes from the interaction of
interdependent agents exchanging
information, taking actions, and
adapting to feedback (Plowman et al.,
2007).
As self-organized systems evolve,
emergence of centralized organization
allows high level performance that may
not have been achieved otherwise
which raises the issue of control (how,
how much, and when) which must be
addressed (Solow & Szmerekovsky,
2006).

(Rivkin &
Siggelkow, 2003)

(Hitch, 1953)

(Dalton, 2009)

Focused Codes
For the oversight system to operate
optimally, the criteria used to determine
this condition must be appropriate to
the system level, not the sub-system
level (Hitch, 1953) since optimizing
sub-systems in isolation risks conflicts
that reduce overall success (Dalton,
2009).
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CSG Function
Accountability

CSG Function
Accountability

System Principle
Boundary

System Principle
Communication

Initial Codes
- Accountability mechanisms always come
into play after the fact.
- Accountability implies standards by which
actions are judged. These accountability
standards are specific to the organization as
defined by its boundaries.
- Accountability denotes a willingness to
accept responsibility for actions as
measured against a standard of behavior.
- Assessment and assignment of
accountability is dependent on the
boundaries established which help to define
the system.
- Boundaries may enable the establishment
of a sense of order and/or clarity regarding
accountability.
- Boundary management is a central concern
of leadership.

Sources
(Grant & Keohane,
2005)

Initial Codes
- Communication is supportive of
transparency as a means of identifying
accountability.
- Accountability requires standards be set to
identify expected performance or behavior.
- Standards must include the measures by
which the use of power can be judged, who
can wield power, and who can call the
wielders of power to account.

Sources
(Padgett et al.,
2013)

(Biermann &
Gupta, 2011)

(van Broekhoven
et al., 2015)

Focused Codes
The ability to exercise accountability is
dependent upon having standards by
which actions may be judged. These
standards are specific to the
organization of interest, the definition
of which is influenced by the
establishment of boundaries (Grant &
Keohane, 2005); (Biermann & Gupta,
2011) which are a concern of
leadership (Gilmore, 1982).
Clear boundaries contribute to a sense
of order and clarity regarding
accountability (van Broekhoven et al.,
2015).

(Gilmore, 1982)

(R. W. Grant &
Keohane, 2005)

Focused Codes
Accountability requires the standards
by which performance or behavior is to
be judged be established and
communicated to the appropriate
parties (R. W. Grant & Keohane,
2005).
Open, honest communication is
supportive of transparency in
exercising accountability (Padgett et
al., 2013).
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CSG Function
Accountability

CSG Function
Accountability

System Principle
Circular Causality

System Principle
Complementarity

Initial Codes
- Circular causality may be considered a
situation in which cooperation of
individual subsystems determines the
whole system behavior which in turn
governs the behavior of the subsystems.
- Small changes may result in significant
changes to the status quo of a system.
- Accountability is the means by which
legitimacy is established.
- Dimensions of accountability include
transparency, liability, controllability,
responsibility, and responsiveness.
- In the private sector, accountability is a
corporate governance issue.
- Accountability is about objective,
balanced reporting of an organization's
activities such that the organization may
be held to account for its actions and
decisions.

Sources
(Nooteboom &
Marks, 2010)

Focused Codes
Accountability is the means by which
legitimacy is established (A. P.
Williams & Taylor, 2013) and is
underpinned by objective, balanced
reporting of activities (Padgett et al.,
2013).

(A. P. Williams &
Taylor, 2013)

Since actions by individuals within an
organization affect the whole system
behavior, accountability is a means by
which the organization can be held to
account (Nooteboom & Marks, 2010;
Padgett et al., 2013).

Initial Codes
- Multiple perspectives exist regarding
accountability providing insight into its
multifaceted nature.
- Accountability means different things to
different people.

Sources
(Ebrahim, 2003)

(Padgett et al.,
2013)

(Sinclair et al.,
2013)

Focused Codes
Accountability has different meaning to
different people (Sinclair et al., 2013).
These multiple perspectives provide
insight into the multifaceted nature of
accountability (Ebrahim, 2003).
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CSG Function
Accountability

CSG Function
Accountability

System Principle
Control

System Principle
Dynamic
Equilibrium

Initial Codes
- "Control involves the capacity to set
direction and maintain oversight"
- Accountability requires standards be set to
identify expected performance or behavior.
- Standards must include the measures by
which the use of power can be judged, who
can wield power, and who can call the
wielders of power to account.
- Accountability is about objective, balanced
reporting of an organization's activities
such that the organization may be held to
account for its actions and decisions.
- Oversight may be characterized in two
forms. The first has to do with setting
performance goals and the second has to do
with controlling operations.

Sources
(Svara, 2001, p.
179)
(R. W. Grant &
Keohane, 2005)

Initial Codes
- Those responsible for strategic direction
of organizations are accountable for
establishing conditions whereby effective
self-organized solutions for viability can
evolve.
- Systems in dynamic equilibrium can reap
small, medium, or large adjustments due
to small changes in state.
- Accountability is essential in the
maintenance of dynamic equilibrium
within an organization.

Sources
(Anderson, 1999)

(Padgett et al.,
2013)

Focused Codes
Control involves oversight (Svara,
2001) which includes holding the
organization and personnel accountable
for actions and decisions (Padgett et al.,
2013).
Accountability requires standards be
set to identify the expectations for
performance or behavior to which the
organization or personnel will be held
(R. W. Grant & Keohane, 2005;
McGrath, 2001).

(McGrath, 2001)

(Bovens et al.,
2008)

Focused Codes
Minor changes in state can result in
small, medium, or large changes in
systems that are in dynamic
equilibrium therefore, it is incumbent
upon those responsible for direction of
those organization to be accountable
for establishing conditions whereby
effective self-organized solutions for
viability can evolve. (Anderson, 1999)
Accountability is essential for
maintaining organizational dynamic
equilibrium. (Bovens et al., 2008)
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CSG Function
Accountability

CSG Function
Accountability

CSG Function
Accountability

System Principle
Emergence

System Principle
Equifinality

System Principle
Feedback

Initial Codes
- The emergence of accountability may be
a result of transitions between norms.
- Exercising accountability can influence
current and future behavior.
- Accountability emerges naturally as a
constraint on power.
- Being held to a set of standards, being
judged as to whether those standards
have been met, and to have sanctions
imposed if the standards have not been
met.

Sources
(Bidner &
Francois, 2013)

Initial Codes
- Accountability is being held to a set of
standards, to be judged as to whether
those standards have been met, and to
have sanctions imposed if the standards
are not met.
- In In open systems, “the same final state
may be reached from different initial
conditions and in different ways”.
- There are multiple ways of exercising
accountability.

Sources
(R. W. Grant &
Keohane, 2005)

Initial Codes
- Accountability involves being held to a set
of standards, to be judged as to whether
those standards have been met, and to have
sanctions imposed if the standards have not
been met.
- Accountability can be effective when
feedback is acted upon.

Sources
(R. W. Grant &
Keohane, 2005)

(A. P. Williams &
Taylor, 2013)
(R. W. Grant &
Keohane, 2005)

(von Bertalanffy,
1969)

Focused Codes
Accountability is being held to a set of
standards and having sanctions
imposed if those sanctions are not met
(R. W. Grant & Keohane, 2005). This
can influence current and future
behavior (Bidner & Francois, 2013).
Accountability emerges as a natural
constraint on power (A. P. Williams &
Taylor, 2013).

Focused Codes
Equifinality suggests the same end state
can be achieved in different ways (von
Bertalanffy, 1969).
Accountability can be exercised in
multiple ways (Schmitter, 2004) in
order to arrive at the same final state.

(Schmitter, 2004)

(Bovens et al.,
2008)

Focused Codes
Feedback, when acted upon, is a means
to exercise accountability effectively.
(Bovens et al., 2008).
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CSG Function
Accountability

System Principle
Hierarchy

Initial Codes
- The greater the hierarchy in an
organization (and more rule-orientation),
the greater the delegation of decision
making.
- Subordinates are accountable to superiors
in hierarchical organizations. Superiors can
remove and constrain activates of
subordinates.
- "Control involves the capacity to set
direction and maintain oversight"

Sources
(Itoh et al., 2008)

(R. W. Grant &
Keohane, 2005)

(Svara, 2001, p.
179)

Focused Codes
Subordinates are accountable to
superiors in hierarchical organizations.
Included in the authority of superiors is
the ability set direction and maintain
oversight as well as to remove and
constrain activates of subordinates (R.
W. Grant & Keohane, 2005; Svara,
2001).
Although accountable, subordinates
may be delegated decision making
authority, especially in organizations
with greater hierarchy (Itoh et al.,
2008).

CSG Function
Accountability

System Principle
Holism

Initial Codes
- Accountability involves being held to a set
of standards, to be judged as to whether
those standards have been met, and to have
sanctions imposed if the standards have not
been met.
- Accountability requires standards be set to
identify expected performance or behavior.
- In situations of decentralized authority,
standards of accountability must be
developed from a holistic perspective for
the organization.
- Accountability is a "complex dynamic
between external, internal, upward, and
downward mechanisms" specific to the
organization.

Sources
(R. W. Grant &
Keohane, 2005)

(Itoh et al., 2008)

(Ebrahim, 2003, p.
208)

Focused Codes
Accountability is a "complex dynamic
between external, internal, upward, and
downward mechanisms" specific to the
organization (Ebrahim, 2003, p. 208).
In situations of decentralized authority,
standards of accountability must be
developed from a holistic perspective
for the organization (Itoh et al., 2008).
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CSG Function
Accountability

CSG Function
Accountability

System Principle
Homeorhesis

System Principle
Homeostasis

Initial Codes
- Accountability involves being held to a set
of standards, to be judged as to whether
those standards have been met, and to have
sanctions imposed if the standards have not
been met.
- Accountability requires standards be set to
identify expected performance or behavior.
- Standards must include the measures by
which the use of power can be judged, who
can wield power, and who can call the
wielders of power to account.
- Accountability can be effective when
feedback is acted upon.
- Homeorhesis is the term applied to the
tendency of a process to continue along its
original path in spite of a temporary
disturbance.

Sources
(R. W. Grant &
Keohane, 2005)

Initial Codes
- Accountability involves being held to a set
of standards, to be judged as to whether
those standards have been met, and to have
sanctions imposed if the standards have not
been met.
- Standards must include the measures by
which the use of power can be judged, who
can wield power, and who can call the
wielders of power to account.
- Accountability is the means by which
legitimacy is created.
- Accountability can be effective when
feedback is acted upon.
- Homeostasis is the tendency of a system to
return to a steady state after a temporary
disturbance.

Sources
(R. W. Grant &
Keohane, 2005)

(Bovens et al.,
2008)
(Jantsch, 1978)

(A. P. Williams &
Taylor, 2013)
(Bovens et al.,
2008)
(Burgelman, 1983)

Focused Codes
Accountability can moderate and/or
modify behavior since it involves being
held to a set of standards, to be judged
as to whether those standards have been
met, and to have sanctions imposed if
the standards have not been met (R. W.
Grant & Keohane, 2005) given
feedback regarding performance is
acted upon (Bovens et al., 2008).
If no action is taken, then homeorhesis
suggest the same behavior can be
expected (Jantsch, 1978).

Focused Codes
Accountability, a means by which
legitimacy is established (A. P.
Williams & Taylor, 2013), requires
being held to a set of standards, to be
judged as to whether those standards
have been met, and to have sanctions
imposed if the standards have not been
met (R. W. Grant & Keohane, 2005).
For accountability to be effective,
feedback must be acted upon (Bovens
et al., 2008).
Homeostasis suggests that to get
different results, sufficient effort must
be applied to effect requisite changes
identified in the feedback (Burgelman,
1983).
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CSG Function
Accountability

CSG Function
Accountability

System Principle
Incompressibility

System Principle
Information
Redundancy

Initial Codes
- Being held to a set of standards, being
judged as to whether those standards have
been met, and to have sanctions imposed if
the standards have not been met.
- Accountability requires standards be set to
identify expected performance or behavior.
- Accountability is the means by which
legitimacy is created.

Sources
(R. W. Grant &
Keohane, 2005)

-

(Cillers, 2000)

A complex system can never be completely
known.

Initial Codes
- Accountability requires standards be set to
identify expected performance or behavior
and being held to those standards, being
judged as to whether those standards have
been met, and to have sanctions imposed if
the standards have not been met.
- Accountability is the means by which
legitimacy is created.
- Accountability is about objective, balanced
reporting of an organization's activities
such that the organization may be held to
account for its actions and decisions.
- Information redundancy contributes to the
adaptive capacity of organizations and
refers to the use of information over and
above that which is minimally required to
communicate a given message thus
enhancing transmission reliability.

(A. P. Williams &
Taylor, 2013)

Sources
(R. W. Grant &
Keohane, 2005)

(A. P. Williams &
Taylor, 2013)
(Padgett et al.,
2013)

(Staber & Sydow,
2002)

Focused Codes
Accountability requires standards be
set to identify expected performance or
behavior so judgement can be made as
to whether those standards have been
met, and if, not, then sanctions can be
imposed (R. W. Grant & Keohane,
2005).
Accountability is an attempt to create
legitimacy (A. P. Williams & Taylor,
2013).
Organizations are complex systems that
can never be completely known
(Cillers, 2000).

Focused Codes
Accountability, which is a means by
which to create legitimacy (A. P.
Williams & Taylor, 2013).
Accountability requires performance
standards be set and being held to those
standards, being judged as to whether
those standards have been met, and to
have sanctions imposed if the standards
have not been met (R. W. Grant &
Keohane, 2005).
Communicating information about
accountability may be enhanced by the
use of information redundancy to
increase transmission reliability (Staber
& Sydow, 2002).

242

CSG Function
Accountability

CSG Function
Accountability

System Principle
Minimal Critical
Specification

System Principle
Multifinality

Initial Codes
- Accountability is about objective, balanced
reporting of an organization's activities
such that the organization may be held to
account for its actions and decisions.
- Accountability requires standards be set to
identify expected performance or behavior.
- Standards must include the measures by
which the use of power can be judged, who
can wield power, and who can call the
wielders of power to account.
- Being held to a set of standards, being
judged as to whether those standards have
been met, and to have sanctions imposed if
the standards have not been met.
- The ends (desired outcome/output) should
be agreed to and specified, but the means
should not.
- Specifications may involve extension of
control and limitations on the capacity of
subordinates to execute initiative.

Sources
(Padgett et al.,
2013)

Initial Codes
- Accountability is about objective, balanced
reporting of an organization's activities
such that the organization may be held to
account for its actions and decisions.
- Accountability requires standards be set to
identify expected performance or behavior.
- Exercising accountability can influence
current and future behavior.
- Multifinality suggests the internal
processes of a system, not the initial
conditions, are responsible for the end
state.

Sources
(Padgett et al.,
2013)

(R. W. Grant &
Keohane, 2005)

(Clegg, 2000)

Focused Codes
Minimal critical specification cautions
that outcome should be specified
(Clegg, 2000).
Overzealous application of standards
may limit initiative (J. Newman et al.,
2004).
Accountability requires performance
standards be set as well as being held to
a set of standards, being judged as to
whether those standards have been met,
and to have sanctions imposed if the
standards have not been met (R. W.
Grant & Keohane, 2005).

(J. Newman et al.,
2004)

(R. W. Grant &
Keohane, 2005)
(Bidner &
Francois, 2013)
(Adams, 2011)

Focused Codes
Multifinality, suggests internal
processes contributes to end state
(Adams, 2011).
Accountability is an internal process
which requires performance standards
be set (R. W. Grant & Keohane, 2005).
Accountability can influence current
and future behavior (Bidner &
Francois, 2013).

243

CSG Function
Accountability

CSG Function
Accountability

System Principle
Power Law

System Principle
Purposive Behavior

Initial Codes
- Accountability requires standards be set to
identify expected performance or behavior.
- Accountability is about objective, balanced
reporting of an organization's activities
such that the organization may be held to
account for its actions and decisions.
- Power laws represent nonlinear
organizational dynamics.
- For events that follow power law
distributions, large events are more
common than would be predicted by a
Gaussian distribution.
- The occurrence of large-scale events may
be significantly underestimated if a
Gaussian statistical analysis is applied.

Sources
(R. W. Grant &
Keohane, 2005)
(Padgett et al.,
2013)

Initial Codes
- Accountability suggests being held to a set
of standards, being judged as to whether
those standards have been met, and to have
sanctions imposed if the standards have not
been met.
- Accountability requires standards be set to
identify expected performance or behavior.
- Purposeful means an action or behavior is
directed toward attainment of a goal.
- Purposive implies choice or selection
process behavior.
- Purposive behavior implies an end result is
to be produced.

Sources
(R. W. Grant &
Keohane, 2005)

(Andriani &
McKelvey, 2009)
(Koubatis &
Schonberger,
2005)

(Rosenblueth et
al., 1943)
(Churchman &
Ackoff, 1950)

Focused Codes
Organizations are complex systems
which are subject to nonlinear
dynamics represented by power laws
(Andriani & McKelvey, 2009).
The power law principle cautions that
occurrence of large-scale events may
be significantly underestimated if a
Gaussian statistical analysis is applied
(Koubatis & Schonberger, 2005).
Accountability includes organizational
and individual performance and
behavior for which accountability
standards apply (R. W. Grant &
Keohane, 2005).

Focused Codes
Accountability suggests being held to a
set of standards that identify expected
performance or behavior, being judged
as to whether those standards have been
met, and to have sanctions imposed if
the standards have not been met (R. W.
Grant & Keohane, 2005).
Accountability is a purposeful action,
as it is directed toward attainment of a
goal (Rosenblueth et al., 1943) that
involves choice and an end result is
produced and is therefore purposive
(Churchman & Ackoff, 1950).

244
CSG Function
Accountability

System Principle
Recursion

Initial Codes
- Accountability requires standards be set to
identify expected performance or behavior.
- Being held to a set of standards, being
judged as to whether those standards have
been met, and to have sanctions imposed if
the standards have not been met.
- Dimensions of accountability include
transparency, liability, controllability,
responsibility, and responsiveness.
- Viable systems contain and are contained
in viable systems.
- Management cannot focus on only one
level of recursion.
- Recursion suggests that fundamental laws
present at one level are also present in the
next higher level of a system.

Sources
(R. W. Grant &
Keohane, 2005)

(A. P. Williams &
Taylor, 2013)
(Beer, 1994)

(Hester & Adams,
2014)

Focused Codes
Viable systems are recursive (Beer,
1994) therefore, management must be
aware of issues and conditions at all
levels of recursion in an organization.
(Beer, 1994) since the fundamental
laws present at one level are also
present in the next higher level of a
system (Hester & Adams, 2014),
including accountability.

245
CSG Function
Accountability

System Principle
Redundancy

Initial Codes
- Accountability requires standards be set to
identify expected performance or behavior.
- Being held to a set of standards, being
judged as to whether those standards have
been met, and to have sanctions imposed if
the standards have not been met.
- Redundancy is the duplication of resources
or functions in order to increase system
reliability.
- Redundancy can make accountability
unclear.
- Redundancy can prevent failure in
accountability.
- It is difficult to know how much
redundancy in accountability is enough and
when additional accountability is
ineffective (and should, therefore, be
removed).
- Perceived excessive accountability can lead
to risk-avoidance behavior.

Sources
(R. W. Grant &
Keohane, 2005)

(Pahl & Beitz,
2013)
(van Broekhoven
et al., 2015)
(Scott, 2000)

Focused Codes
Redundancy is the duplication of
resources or functions in order to
increase system reliability (Pahl &
Beitz, 2013).
Redundancy can prevent failure in
accountability; however, it is difficult
to know how much redundancy in
accountability is enough and when
additional accountability is ineffective
(Scott, 2000).
In regard to accountability, there are
potential positive and negative issues
associated with redundancy, it can
make accountability unclear (van
Broekhoven et al., 2015).

(Papadopoulos,
2007)

If excessive accountability is perceived,
risk-avoidance behavior may result
(Papadopoulos, 2007).

246
CSG Function
Accountability

CSG Function
Accountability

System Principle
Redundancy of
Potential Command

System Principle
Relaxation Time

Initial Codes
- Accountability implies being held to a set
of standards, being judged as to whether
those standards have been met, and to have
sanctions imposed if the standards have not
been met.
- Dimensions of accountability include
transparency, liability, controllability,
responsibility, and responsiveness.
- Redundancy of potential command
suggests decision authority is distributed
throughout the system or organization with
the location of the decision maker being
dependent upon where the relevant
information to make the decision is located
- Heterarchical systems are supportive of
distributed information, authority, and
accountability.

Sources
(R. W. Grant &
Keohane, 2005)

Initial Codes
- Accountability requires standards be set to
identify expected performance or behavior.
- Being held to a set of standards, being
judged as to whether those standards have
been met, and to have sanctions imposed if
the standards have not been met.
- Exercising accountability can influence
current and future behavior.
- Dimensions of accountability include
transparency, liability, controllability,
responsibility, and responsiveness.
- A system must return to stability before
receiving another disturbance or regulation
is impossible.

Sources
(R. W. Grant &
Keohane, 2005)

(A. P. Williams &
Taylor, 2013)
(Arévalo &
Espinosa, 2015)

Focused Codes
Redundancy of command suggests
accountability may be distributed
throughout the organization dependent
upon location of relevant information
(Arévalo & Espinosa, 2015).
Heterarchical systems are an
implementation of distributed
accountability (Pečarič, 2015).

(Pečarič, 2015)

(Bidner &
Francois, 2013)
(A. P. Williams &
Taylor, 2013)
(Beer, 1994)

Focused Codes
Relaxation time provides cautionary
guidance that sufficient time should be
allowed for an organization to respond
and stabilize after a disturbance for
regulation (Beer, 1994) and exercise of
accountability.
Accountability, which can influence
current and future behavior (Bidner &
Francois, 2013).

247
CSG Function
Accountability

CSG Function
Accountability

System Principle
Requisite Hierarchy

System Principle
Requisite Parsimony

Initial Codes
- Accountability requires standards be set to
identify expected performance or behavior.
- Being held to a set of standards, being
judged as to whether those standards have
been met, and to have sanctions imposed if
the standards have not been met.
- Organizational hierarchy can be viewed as
sequential levels of accountability.
- These levels may be distinguished by
levels of decision-making authority or selforganized responsibility.
- Hierarchy can compensate for lack of
regulatory ability, to a point.
- The ability to exercise control can be
enhanced by increasing the hierarchy of
within an organization.

Sources

Initial Codes
- Accountability requires standards be set to
identify expected performance or behavior.
- Being held to a set of standards, being
judged as to whether those standards have
been met, and to have sanctions imposed if
the standards have not been met.
- Dimensions of accountability include
transparency, liability, controllability,
responsibility, and responsiveness.
- Dialog should not force people to make
judgements that exceed their cognitive
capacity (cognitive overload).
- Humans have limited capacity to receive,
process, and recall information.

Sources
(R. W. Grant &
Keohane, 2005)

(Grant & Keohane,
2005)

(Romme, 2019)

(Aulin‐
Ahmavaara, 1979)
(Zexian & Xuhui,
2010)

(A. P. Williams &
Taylor, 2013)
(Christakis, 2004)

(G. A. Miller,
1956)

Focused Codes
Hierarchy can also be viewed as
sequential levels of accountability
where levels are distinguished by levels
of decision-making authority or selforganized responsibility (Romme,
2019).
As a means of organization by ranking,
hierarchy can compensate for lack of
regulatory ability, to a point (Aulin,
1987).
Hierarchy is a means to enhance
exercise of control (Zexian & Xuhui,
2010).

Focused Codes
Requisite parsimony suggests
consideration should be given to the
design of the accountability system in
order to avoid exceeding the cognitive
capacity of individuals (Christakis,
2004).
Humans have limited capacity to
receive, process, and recall information
(G. A. Miller, 1956).

248
CSG Function
Accountability

CSG Function
Accountability

System Principle
Requisite Saliency

System Principle
Requisite Variety

Initial Codes
- Accountability requires standards be set to
identify expected performance or behavior.
- Being held to a set of standards, being
judged as to whether those standards have
been met, and to have sanctions imposed if
the standards have not been met.
- Exercising accountability can influence
current and future behavior.
- Requisite saliency is concerned with the
importance of an issue, observation, or
factor relative to others.
- The situational factors are seldom of equal
saliency (importance).
- Emphasizing the wrong things can impact
productivity.

Sources

Initial Codes
- Accountability requires standards be set to
identify expected performance or behavior.
- Being held to a set of standards, being
judged as to whether those standards have
been met, and to have sanctions imposed if
the standards have not been met.
- Dimensions of accountability include
transparency, liability, controllability,
responsibility, and responsiveness.
- Control is possible only if the variety of the
controller is at least as great as the variety
to be controlled.
- A system must have sufficient diversity to
cope with changes encountered.

Sources
(R. W. Grant &
Keohane, 2005)

Focused Codes
The design of control systems
(including the accountability system)
should have sufficient diversity to cope
with changes that may be encountered
(Yurtseven & Buchanan, 2016).

(A. P. Williams &
Taylor, 2013)

Requisite variety suggests to cope with
the variety that may be encountered,
the system must have sufficient variety
(Zexian & Xuhui, 2010).

(R. W. Grant &
Keohane, 2005)

(Bidner &
Francois, 2013)
(Christakis, 2004)

(Warfield, 1999)

(Yurtseven &
Buchanan, 2016)
(Zexian & Xuhui,
2010)

Focused Codes
Requisite saliency is concerned with
the relative importance of issue
(Christakis, 2004).
Rarely are the issues of equal
importance (Warfield, 1999).
Careful selection of accountability
standards is important since
emphasizing the wrong issue can have
a negative impact (Warfield, 1999),
especially since exercising
accountability can impact current and
future behavior (Bidner & Francois,
2013).

249
CSG Function
Accountability

CSG Function
Accountability

System Principle
Satisficing

System Principle
Self-Organization

Initial Codes
- Accountability requires standards be set to
identify expected performance or behavior.
- Being held to a set of standards, being
judged as to whether those standards have
been met, and to have sanctions imposed if
the standards have not been met.
- Exercising accountability can influence
current and future behavior.
- Multiple objectives may encourage
satisficing decisions.
- Satisficing is settling for adequate solutions
instead of insisting on optimal solutions.
- Organizations operate in turbulent,
complex environments.

Sources

Initial Codes
- Accountability requires standards be set to
identify expected performance or behavior.
- Being held to a set of standards, being
judged as to whether those standards have
been met, and to have sanctions imposed if
the standards have not been met.
- In self-organizing systems, order comes
from the interaction of interdependent
agents exchanging information, taking
actions, and adapting to feedback.
- Accountability standards emerge when
members of a group regularly interact.

Sources
(R. W. Grant &
Keohane, 2005)

(R. W. Grant &
Keohane, 2005)

(Bidner &
Francois, 2013)
(Casler, 2014)
(Waterman, Jr. et
al., 1980)
(Lauzen, 1995)

(Plowman et al.,
2007)

(Furger, 1997)

Focused Codes
Organizations operate in turbulent,
complex environments (Lauzen, 1995).
Multiple considerations may be
required thus encouraging the
establishment of satisficing objectives
(Casler, 2014).
Satisficing result in adequate solutions
not optimal solutions (Waterman, Jr. et
al., 1980).

Focused Codes
In self-organizing systems, order comes
from the interaction of interdependent
agents exchanging information, taking
actions, and adapting to feedback
(Plowman et al., 2007).
This interaction supports the emergence
of accountability standards among
group members (Furger, 1997).
Standards identify expected
performance or behavior to which the
members are held (R. W. Grant &
Keohane, 2005).

250
CSG Function
Accountability

System Principle
Sub-Optimization

Initial Codes
- Accountability can encourage
independence of sub-system managers
which may result in a sub-optimized whole
or discourage independence which may
result in servile managers leading subsystems.
- Accountability requires standards be set to
identify expected performance or behavior.
- Being held to a set of standards, being
judged as to whether those standards have
been met, and to have sanctions imposed if
the standards have not been met.
- Perceived excessive accountability can lead
to risk-avoidance behavior.
- For systems to operate optimally, the
criteria used to determine this condition
must be appropriate to the system level, not
the sub-system level.
- Optimizing sub-systems in isolation risks
conflicts that reduce overall output.

Sources
(Andersen &
Torsteinsen, 2017)

Focused Codes
Accountability standards should be
established carefully since they can
encourage or discourage independence
at the sub-system level (Andersen &
Torsteinsen, 2017).

(R. W. Grant &
Keohane, 2005)

Establishing criteria at the wrong
system level may result in suboptimization of the whole system
(Dalton, 2009; Hitch, 1950).

(Papadopoulos,
2007)
(Hitch, 1953)

(Dalton, 2009)

Setting criteria may encourage riskavoidance behavior (Papadopoulos,
2007).

251
CSG Function
Identity

System Principle
Boundary

Initial Codes
- Boundary management by leaders supports
team identity which in turn helps create a
sense of belonging and improves
information sharing.
- A common team identity promotes
effective cooperation among team
members.
- The boundary should be set to achieve
congruence between the organization’s
identity and its activities.
- Reduction of ambiguity and increased
clarity of direction result from clear
organizational identity.
- Boundaries reflect the inclusion of
activities compatible with perceived
identity.
- The breakdown of the internal-external
organizational boundary requires
formulating and communicating the
organization's vision and strategy in
reference to external constituencies in order
to manage the organization's identity.

Sources
(Benoliel &
Somech, 2015)

(Santos &
Eisenhardt, 2005)

(Hatch & Schultz,
1997)

Focused Codes
Organizational boundaries reflect
which activities are congruent with an
organization's perceived identity. This
helps reduce ambiguity and increase
clarity of purpose (Santos &
Eisenhardt, 2005).
Boundaries support team identity and
create a sense of belonging as well as
promoting effective cooperation
between team members (Benoliel &
Somech, 2015).
Enhanced communication of the
organization's vision and strategy is
required to manage the organization's
identity if the internal-external
boundary breaks down (Hatch &
Schultz, 1997).

252
CSG Function
Identity

System Principle
Communication

Initial Codes
- Providing followers a common mission and
vision as well as a sense of identity is the
responsibility of leadership.
- Communicating team strategy clearly can
be effective in aligning beliefs.
- Corporate identity is communicated by
management to the organization.
Interpretation of the communicated
guidance is made by members of the
organization who then act upon that
guidance based on cultural patterns of the
organization, their work experiences and
influence from their environment.
- Accurate and comprehensive
communication of what is central,
distinctive, and enduring about an
organization helps members better
understand the organization’s identity.

Sources
(Zehnder et al.,
2017)

(Hatch & Schultz,
1997)

(Dukerich et al.,
2002)

Focused Codes
Leadership is responsible for providing
a common mission and vision as well
as a sense of identity. Clearly
communicating team strategy can be
effective in aligning beliefs (Zehnder et
al., 2017).
Organizational culture, work
experience and environmental
influences affect how guidance
provided is interpreted by team
members (Hatch & Schultz, 1997).
To help team members better
understand the organization's identity,
accurate and comprehensive
information regarding what is central,
distinctive and enduring about an
organization needs to be communicated
(Dukerich et al., 2002).

253

CSG Function
Identity

System Principle
Circular Causality

Initial Codes
- Systems resulting from self-organized
emergence give rise to identity or behavior
resulting from local-to-global
determination in which its global identity
in constituted and constrained by local
interactions as well as global-to-local
determination in which the global identity
and interaction with the system
environment act to constrain local
interactions.
- Circular causality allows learning to
influence the system thus allowing the
system identity and the system's response
to environmental stimuli to evolve.
- “The concept of self-organization can be
interpreted in many different ways, but in
the autopoietic tradition it is noteworthy
for two aspects: (a) local-to-global
determination, such that the emergent
process has its global identity constituted
and constrained as a result of local
interactions, and (b) global-to-local
determination, whereby the global identity
and its ongoing contextual interaction
constrain the local interactions.”

Sources
(Vernon et al.,
2015)

(Iván Tarride,
2010)

(Froese & Ziemke,
2009, p. 497)

Focused Codes
The identity of a system is constituted
and constrained by local interactions as
well as global-to-local determination in
which the global identity and
interaction with the system
environment act to constrain local
interactions (Froese & Ziemke, 2009;
Vernon et al., 2015).
The system's identity and response to
environmental stimuli can evolve over
time as a result of learning (Iván
Tarride, 2010).

254
CSG Function
Identity

CSG Function
Identity

System Principle
Complementarity

System Principle
Control

Initial Codes
- Identity dynamics are complex and based
upon micro and macro level perspectives
such as distinct and enduring attributes
constituting essential characteristics
(micro-level) as well as categorizing into
membership groups (macro-level).
- Identity is a socially constructed concept
which organizational participants try to
converge to a stable meaning,

Sources
(Glynn & Abzug,
2002)

Initial Codes
- Shaping organizational identity is form of
control.
- Encouraging organizational identity fosters
group cohesion and is a form of
organizational control or managerial
regulation
- As a means of formal managerial control,
identity can foster group cohesion within
distributed authority structure.
- Identity builds control and strategy as
personal characteristics from the inside, and
may, therefore, substitute for formal control
and strategy.

Sources
(Alvesson &
Willmott, 2002)
(Empson, 2004)

Focused Codes
Identity is a socially constructed
concept (Kjærgaard, 2009) based in
complementary micro and macro level
perspectives including individual and
group level perspectives (Glynn &
Abzug, 2002).

(Kjærgaard, 2009)

(Alvesson &
Empson, 2008)
(Frigotto et al.,
2013)

Focused Codes
Shaping organizational identity is a
form of control (Alvesson & Willmott,
2002).
Identity fosters group cohesion within a
distributed authority structure
(Alvesson & Empson, 2008; Empson,
2004).
Identity can also be a strong force for
direction, restraint and execution absent
formal controls and strategy (Frigotto
et al., 2013).

255
CSG Function
Identity

CSG Function
Identity

System Principle
Dynamic
Equilibrium

System Principle
Emergence

Initial Codes
- Identity bounds the range of discretion
organizations have in their decision
making.
- Identity is a dimension of organizational
control.
- Organizational identity is dynamic and
unstable.
- Organizational identity influences
decisions taken by the organization.

Sources
(Alvesson &
Willmott, 2002)

Initial Codes
- Organizational identity depends on
leaders providing "a sense of consistency
with the past while reflecting and
incorporating emerging, contemporary
interests."
- Patterns of identity regulation emerge as
a result of broadly shared convictions
and understandings.
- Little is known about the emergence of
identity within an organization and how
identity changes over time.
- Organizational identity emerges from the
dynamic dialectic between individuals
and the organization.

Sources
(Golant et al.,
2015, p. 608)

Focused Codes
Organizational identity emerges from
the dynamic dialectic between
individuals and organizations (Empson,
2004).

(Alvesson &
Willmott, 2002)

Identity results from broadly shared
convictions and understanding
(Alvesson & Willmott, 2002)

(Empson, 2004)
(Alvesson &
Empson, 2008)

Focused Codes
Organizational identity evolves over
time and is, therefore, dynamic and
unstable (Empson, 2004).
Organizational identity influences
decisions taken by organizations by
bounding the range of discretion
organizations have in their decision
making (Alvesson & Empson, 2008;
Alvesson & Willmott, 2002) thus
influencing organizations' efforts to
maintain dynamic equilibrium
internally and with its environment.

(Empson, 2004)
Identity dependent on leaders providing
"a sense of consistency with the past
while reflecting and incorporating
emerging, contemporary interests
(Golant et al., 2015).

256
CSG Function
Identity

CSG Function
Identity

System Principle
Equifinality

System Principle
Feedback

Initial Codes
- The same end state can be reached by
various paths.
- Organizational identity must have
continuity rather than being enduring.
- Maintaining a sense of the past while
incorporating emerging, contemporary
interests is required of leadership.
- Organizational identity influences how
issues are interpreted, and the actions
taken.
- Actions taken by individuals within an
organization may influence the
organization's future identity

Sources
(von Bertalanffy,
1969)
(Golant et al.,
2015)

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Feedback can influence organizations to
reconsider their identities.
- Feedback can provide behavioral cues as
well as identity cues.
- Organizational image, based on feedback
from stakeholders, can influence
organizational identity.

Sources
(Gioia et al., 2000)

(Dutton &
Dukerich, 1991)

(Kärreman &
Alvesson, 2004)
(Alvesson &
Empson, 2008)

Focused Codes
Organizational identity influences how
issues are interpreted, and which
actions may be taken (Dutton &
Dukerich, 1991) as well as providing a
sense of self.
Coping with changes in the
environment suggests a need for
continuity in organizational identity
(Golant et al., 2015) as individuals
within an organization take action to
transform the organization's future
identity as required (Dutton &
Dukerich, 1991).
This new organizational identity may
be achieved in various ways (von
Bertalanffy, 1969).

Focused Codes
Feedback can provide behavioral as
well as identity cues which may be
based on perception of organizational
image communicated via feedback
from stakeholders (Alvesson &
Empson, 2008; Kärreman & Alvesson,
2004).
Feedback may indeed influence
organizations to reconsider their
identities (Gioia et al., 2000).

257
CSG Function
Identity

CSG Function
Identity

System Principle
Hierarchy

System Principle
Holism

Initial Codes
- Hierarchy signals whether a position is
superior, equal, or subordinate to other
positions.
- Hierarchy can be used to express status and
power, and also competence and
experience.
- Subordinates are accountable to superiors
in hierarchical organizations. Superiors can
remove and constrain activates of
subordinates

Sources
(Alvesson &
Willmott, 2002)

Initial Codes
- Organizational identity emerges from the
dynamic dialectic between individuals and
the organization.
- A common team identity promotes
effective cooperation among team
members.
- A sense of identity may lead to higher team
effectiveness.
- Organizational identity presence and
significance cannot be assumed
universally.

Sources
(Empson, 2004)

(Kärreman &
Alvesson, 2004)
(R. W. Grant &
Keohane, 2005)

(Benoliel &
Somech, 2015)

(Alvesson &
Empson, 2008)

Focused Codes
Hierarchy signals whether a position is
superior, equal, or subordinate to other
positions (Alvesson & Willmott, 2002).
If superior, control can be exercised
over subordinates such as removal
and/or exercising constraint on
activities (R. W. Grant & Keohane,
2005).
Hierarchy can also be used as an
expression of status or power as well as
competence and experience (Kärreman
& Alvesson, 2004).

Focused Codes
A common (holistic) organizational
identity promotes effective cooperation
among members and can lead to higher
effectiveness (Benoliel & Somech,
2015)
Organizational identity emerges from
the dynamic dialectic between
individuals and the organization
(Empson, 2004).
Identity’s presence and significance,
cannot be assumed universally
(Alvesson & Empson, 2008).

258

CSG Function
Identity

CSG Function
Identity

System Principle
Homeorhesis

System Principle
Homeostasis

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Feedback can influence organizations to
reconsider their identities
- Organizational identity depends on leaders
providing "a sense of consistency with the
past while reflecting and incorporating
emerging, contemporary interests."
- Homeorhesis is the term applied to the
tendency of a process to continue along its
original path in spite of a temporary
disturbance.

Sources
(Gioia et al., 2000)

Focused Codes
If identity is to evolve, leaders must
incorporate emerging contemporary
interests while providing a sense of the
past (Golant et al., 2015)

(Golant et al.,
2015, p. 608)

Leaders must respond to feedback,
otherwise, homeorhesis suggests the
identity will remain on its current path
(Jantsch, 1978).

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Homeostatic systems keep essential
variables in regions that keep the system
viable.
- Organizational identity is dynamic and
unstable.

Sources
(Gioia et al., 2000)

(Jantsch, 1978)

(Froese & Ziemke,
2009)
(Empson, 2004)

Focused Codes
Organizational identity is that which is
distinctive, central, and continuing
about an organization's character (Gioia
et al., 2000) and can be dynamic and
unstable (Empson, 2004).
Homeostasis suggests the system
identity can be maintained by keeping
essential variables within in regions of
viability (Froese & Ziemke, 2009).
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CSG Function
Identity

CSG Function
Identity

System Principle
Incompressibility

System Principle
Information
Redundancy

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Patterns of identity regulation emerge as a
result of broadly shared convictions and
understandings
- Organizational identity must have
continuity rather than being enduring.
- In order to predict the behavior of a system
we must have complete understanding of
that system.
- A complex system can never be completely
known.

Sources
(Gioia et al., 2000)

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Identity can help create a sense of
belonging and improves information
sharing.
- A common identity promotes effective
cooperation among team members.
- Information redundancy contributes to the
adaptive capacity of organizations and
refers to the use of information over and
above that which is minimally required to
communicate a given message thus
enhancing transmission reliability.

Sources
(Gioia et al., 2000)

(Alvesson &
Willmott, 2002)
(Golant et al.,
2015)
(Cillers, 2000)

Focused Codes
Organizational identity, which emerges
as a result of broadly shared
convictions and understanding among
the members of an organization
(Alvesson & Willmott, 2002).
Identity is that which is distinctive,
central, and continuing about an
organization's character (Gioia et al.,
2000; Golant et al., 2015).
Organizations are complex systems,
hence, our understanding of the
organization may be incomplete
(Cillers, 2000) and therefore the
perception of identity incomplete.

(Benoliel &
Somech, 2015)

(Staber & Sydow,
2002)

Focused Codes
Clear communication among team
members can be enhanced by the use of
information redundancy to increase
transmission reliability (Staber &
Sydow, 2002).
Identity, being distinctive, central, and
continuing (Gioia et al., 2000), can help
create a sense of belonging, promote
effective cooperation among team
members and improve information
sharing (Benoliel & Somech, 2015).
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CSG Function
Identity

CSG Function
Identity

System Principle
Minimal Critical
Specification

System Principle
Multifinality

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Minimal critical specification suggests that
task performance should be defined as to
the least extent possible thus allowing
opportunity for executors to enjoy
maximum leeway.
- Minimal critical specification allows
executors maximum control over their
tasks.
- Encouraging responsible autonomy, as
suggested by minimal critical specification,
develops employee's ability to exercise
discretion consistent with organizational
identity.

Sources
(Gioia et al., 2000)

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Organizational identity must have
continuity rather than being enduring.
- Maintaining a sense of the past while
incorporating emerging, contemporary
interests is required of leadership.
- Encouraging organizational identity fosters
group cohesion and is a form of
organizational control or managerial
regulation.
- Multifinality suggests the internal
processes of a system, not the initial
conditions, are responsible for the end
state.

Sources
(Gioia et al., 2000)

(Niepce &
Molleman, 1996)

Focused Codes
Minimal critical specification allows
executors maximum control over their
tasks (Niepce & Molleman, 1996).
Minimal critical specification
encourages development of employee's
ability to exercise discretion consistent
with organizational identity (Alvesson
& Willmott, 2002).

(Alvesson &
Willmott, 2002)

(Golant et al.,
2015)

(Empson, 2004)

(Adams, 2011)

Focused Codes
Multifinality suggests leaders' efforts
in establishing and maintaining identity
determine the end state (Adams, 2011).
Identity is a form of control that can
foster group cohesion (Empson, 2004)
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CSG Function
Identity

CSG Function
Identity

System Principle
Power Law

System Principle
Purposive Behavior

Initial Codes
- Rare events can be catalysts for identity
transformation.
- Organizational identity is often protected
by routines and actions that affirm the
identity.
- For events that follow power law
distributions, large events are more
common than would be predicted by a
Gaussian distribution.
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Organizational identity influences how
issues are interpreted, and the actions
taken.
- Actions taken by individuals within an
organization may influence the
organization's future identity

Sources
(Lampel et al.,
2009)

Initial Codes
- Organizational identity influences how
issues are interpreted, and the actions
taken.
- Encouraging organizational identity fosters
group cohesion and is a form of
organizational control or managerial
regulation.
- Purposeful identity regulation is a
significant contributor to organizational
control.

Sources
(Dutton &
Dukerich, 1991)

(Koubatis &
Schonberger,
2005)
(Gioia et al., 2000)

(Dutton &
Dukerich, 1991)

(Empson, 2004)

(Alvesson &
Willmott, 2002)

Focused Codes
Organizational identity is that which is
distinctive, central, and continuing
about an organization's character (Gioia
et al., 2000) and can influence how
issues are interpreted and what actions
are taken (Dutton & Dukerich, 1991).
Although organizational identity is
often protected by routines and actions
that affirm the identity, rare events can
be catalysts for changes to the
organizational identity (Lampel et al.,
2009).
These events often exhibit power law
distributions and are more common
than would be predicted by a Gaussian
distribution (Koubatis & Schonberger,
2005).

Focused Codes
Organizational identity influences how
issues are interpreted, and the actions
taken (Dutton & Dukerich, 1991).
Purposeful identity regulation is a
significant contributor to organizational
control (Alvesson & Willmott, 2002).
Purposeful identity regulation can
foster group cohesion (Empson, 2004).
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CSG Function
Identity

CSG Function
Identity

System Principle
Recursion

System Principle
Redundancy

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Organizational identity influences how
issues are interpreted, and the actions
taken.
- Viable systems contain and are contained
in viable systems.
- Management cannot focus on only one
level of recursion.
- Identity is related to cohesion in an
organization.
- Encouraging organizational identity fosters
group cohesion and is a form of
organizational control or managerial
regulation.

Sources
(Gioia et al., 2000)

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Organizational identity is often protected
by routines and actions that affirm the
identity and others that suppress activities
that do not affirm the identity.
- Redundancy is the duplication of resources
or functions in order to increase system
reliability.

Sources
(Gioia et al., 2000)

(Dutton &
Dukerich, 1991)

Focused Codes
Organizational identity influences how
issues are interpreted, the actions taken
(Dutton & Dukerich, 1991).
Identity is related to organizational
cohesion (Beer, 1994; Empson, 2004).

(Beer, 1994)
Identity is of interest to management at
all levels of recursion in an
organization (Beer, 1994).

(Empson, 2004)

(Lampel et al.,
2009)

(Pahl & Beitz,
2013)

Focused Codes
Redundancy is the duplication of
resources or functions in order to
increase system reliability (Pahl &
Beitz, 2013).
The principle of redundancy may be in
play when multiple routines and actions
that affirm the identity are used to
protect the identity or when routines
and actions that do not are suppressed
(Lampel et al., 2009).
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CSG Function
Identity

CSG Function
Identity

System Principle
Redundancy of
Potential Command

System Principle
Relaxation Time

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Organizational identity influences how
issues are interpreted, and the actions
taken.
- Organizational identity emerges from the
dynamic dialectic between individuals and
the organization.
- Redundancy of potential command
suggests decision authority is distributed
throughout the system or organization with
the location of the decision maker being
dependent upon where the relevant
information to make the decision is located.

Sources
(Gioia et al., 2000)

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Organizational identity influences how
issues are interpreted, and the actions
taken.
- Organizational identity must have
continuity rather than being enduring.
- A system must return to stability before
receiving another disturbance or regulation
is impossible.

Sources
(Gioia et al., 2000)

(Dutton &
Dukerich, 1991)
(Empson, 2004)

(Arévalo &
Espinosa, 2015)

(Dutton &
Dukerich, 1991)
(Golant et al.,
2015)
(Beer, 1994)

Focused Codes
Organizational identity emerges from
the dynamic dialectic between
individuals and the organization
(Empson, 2004).
Identity is that which is distinctive,
central, and continuing about an
organization's character (Gioia et al.,
2000).
Identity influences how issues are
interpreted, and the actions taken
(Dutton & Dukerich, 1991).
Redundancy of potential command
suggests development of identity may
be distributed throughout the
organization dependent upon location
of relevant information (Arévalo &
Espinosa, 2015).

Focused Codes
Identity must have continuity rather
than being enduring (Golant et al.,
2015).
Identity influences how issues are
interpreted, and the actions taken
(Dutton & Dukerich, 1991).
Although identity can change over
time, relaxation time cautions that
changes that affect identity should not
be made more frequently than the
organization is able to absorb and
return to stability (Beer, 1994).
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CSG Function
Identity

CSG Function
Identity

System Principle
Requisite Hierarchy

System Principle
Requisite Parsimony

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Organizational identity influences how
issues are interpreted, and the actions
taken.
- Hierarchy can be formally based and can
be important in the regulation of identities.
- Hierarchy contributes to identity of
members of an organization as a result of
status distinctions.

Sources
(Gioia et al., 2000)

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Organizational identity must have
continuity rather than being enduring.
- Organizational identity is dynamic and
unstable.
- Dialog should not force people to make
judgements that exceed their cognitive
capacity (cognitive overload).
- Humans have limited capacity to receive,
process, and recall information.

Sources
(Gioia et al., 2000)

(Dutton &
Dukerich, 1991)

Focused Codes
Hierarchy, which can be formally
based, contributes to the identity of
members of an organization as a result
of status distinctions (Alvesson &
Willmott, 2002).

(Alvesson &
Willmott, 2002)

(Golant et al.,
2015)
(Empson, 2004)
(Christakis, 2004)

(G. A. Miller,
1956)

Focused Codes
Identity may be dynamic (Empson,
2004) but should also have continuity
(Golant et al., 2015).
Humans have limited capacity to
receive, process, and recall information
(G. A. Miller, 1956).
Requisite parsimony suggests
consideration should be given to how
the organization's identity evolves in
order to avoid exceeding the cognitive
capacity of individuals (Christakis,
2004).
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CSG Function
Identity

CSG Function
Identity

System Principle
Requisite Saliency

System Principle
Requisite Variety

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- A common team identity promotes
effective cooperation among team
members.
- Organizational identity influences how
issues are interpreted, and the actions
taken.
- Requisite saliency is concerned with the
importance of an issue, observation, or
factor relative to others.
- The situational factors are seldom of equal
saliency (importance).

Sources
(Gioia et al., 2000)

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Organizational identity influences how
issues are interpreted, and the actions
taken.
- A system must have sufficient diversity to
cope with changes encountered.
- Diverse experience can provide requisite
variety for adjusting to and accepting
identity change in individuals.

Sources
(Gioia et al., 2000)

(Benoliel &
Somech, 2015)
(Dutton &
Dukerich, 1991)
(Christakis, 2004)

Focused Codes
Identity promotes effective cooperation
among team members (Benoliel &
Somech, 2015) and influences how
issues are interpreted (Dutton &
Dukerich, 1991).
Requisite saliency is concerned with
the relative importance of issues
(Christakis, 2004).
Multiple issues and factors affecting
the identity may have varying degrees
of importance and effect on the identity
(Warfield, 1999).

(Warfield, 1999)

(Dutton &
Dukerich, 1991)
(Zexian & Xuhui,
2010)
(Ashforth et al.,
2008)

Focused Codes
Identity influences how issues are
interpreted, and the actions taken
(Dutton & Dukerich, 1991).
In turbulent environments, there must
be sufficient diversity to cope with
changes encountered (Zexian & Xuhui,
2010).
Regarding identity, diverse experience
can provide requisite variety for
adjusting to and accepting changing
identity (Ashforth et al., 2008).
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CSG Function
Identity

CSG Function
Identity

System Principle
Satisficing

System Principle
Self-Organization

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- Organizational identity is dynamic and
unstable.
- In adapting to extant conditions, organisms
satisfice, they do not optimize.
- Satisficing is settling for adequate solutions
instead of insisting on optimal solutions.
- Organizations operate in turbulent,
complex environments.

Sources
(Gioia et al., 2000)

Initial Codes
- Self-organizing agents, without external
direction or plan, organize themselves into
adaptive structures.
- Identity is central to organizing, it is the
source of meaning or sense-making.
- Organizational identity influences how
issues are interpreted, and the actions
taken.
- In self-organizing systems, order comes
from the interaction of interdependent
agents exchanging information, taking
actions, and adapting to feedback.

Sources
(Wheatley &
Kellner-Rogers,
1996)

(Empson, 2004)

Focused Codes
Organizations operate in turbulent,
complex environments (Lauzen, 1995)
requiring agility which may affect
identity causing it to be dynamic and
unstable (Empson, 2004).

(Simon, 1956)
(Waterman, Jr. et
al., 1980)
(Lauzen, 1995)

(Dutton &
Dukerich, 1991)
(Plowman et al.,
2007)

Organisms required to adapt to extant
condition satisfice (Simon, 1956)
implying they settle for adequate
solutions instead of optimal solutions
(Waterman, Jr. et al., 1980).

Focused Codes
Self-organizing systems result when
agents, without external direction or
plan, organize themselves into adaptive
structures (Wheatley & Kellner-Rogers,
1996).
These systems promote order from the
interaction of interdependent agents
exchanging information, taking actions,
and adapting to feedback (Plowman et
al., 2007).
Identity, which is central to organizing,
is the source of meaning or sense
making (Wheatley & Kellner-Rogers,
1996) and influences how issues are
interpreted and the action taken (Dutton
& Dukerich, 1991).
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CSG Function
Identity

CSG Function
System Evolution

System Principle
Sub-Optimization

System Principle
Boundary

Initial Codes
- Organizational identity is that which is
distinctive, central, and continuing about an
organization's character.
- When using a common enemy to build a
shared identity, care should be taken to
select the enemy that the whole
organization can rally against, not one that
just a sub-system can rally against.
- A common team identity promotes
effective cooperation among team
members.
- For systems to operate optimally, the
criteria used to determine this condition
must be appropriate to the system level, not
the sub-system level.

Sources
(Gioia et al., 2000)

Initial Codes
- To evolve, organizations must introduce
structures which are solutions to current
issues while also anticipating the future.
- Organizational evolution involves a
mechanism for introducing variation, a
selection process, and a way to retain
selected variations.
- Structural change may result from
information brought into the organization
by personnel at the boundary of the
organization.
- Linkage to the environment in which an
organization finds itself is a critical role of
boundary personnel. Information provided
impacts effectiveness and perhaps survival
of the organization.

Sources
(Greiner, 1972)

(Clardy, 2018)

(Benoliel &
Somech, 2015)
(Hitch, 1953)

(Campbell, 1960)

(Aldrich & Herker,
1977)

Focused Codes
Organizational identity promotes
effective cooperation among team
members (Benoliel & Somech, 2015).
When using a common enemy to build
a shared identity, care should be taken
to select the enemy that the whole
organization can rally against, not one
that just a sub-system can rally against
(Clardy, 2018).
Criteria used to determine this
condition must be appropriate to the
system level, not the sub-system level
(Hitch, 1953).

Focused Codes
Response to environmental stimuli
which may result in structural change
to the system (system evolution)
requires an understanding of the system
boundary (Aldrich & Herker, 1977).
Implementing an organizational
evolution mechanism implies an
understanding of the system boundary.
(Campbell, 1960).
Current and future issues must be
considered when evolving a system
(Greiner, 1972)
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CSG Function
System Evolution

CSG Function
System Evolution

System Principle
Communication

System Principle
Circular Causality

Initial Codes
- Systems are the result of a continuing
process during which they come into being,
develop, and change resulting in emergence
of more complex forms of the organization.
- This evolution does not have a final goal
and only those configurations that fit are
retained. Feedback is important to the
evolution of the organization.
- Organizations often experience challenges
in coordinating and communicating within
the organization as they evolve and grow in
size.
- Traditional approaches to organization can
create barriers to the spread information
within the organization by creating silos
with little communication across business
units.

Sources
(Heylighen, 2000)

Initial Codes
- Organizational evolution is influenced by
randomness and reactions to external and
internal pressures. The state to which the
organization evolves is successful only if
it fits the circumstances.
- Circular causality can be a hindrance to
system evolution.
- Organizational evolution is guided by
organizational learning.
- Organizational evolution involves
variation, selection, and retention.

Sources
(Morel &
Ramanujam, 1999)

(Greiner, 1972)

(Piercy, 2009)

(Nooteboom &
Marks, 2010)
(Bruderer &
Singh, 1996)
(Stańczyk-Hugiet,
2014)

Focused Codes
Organizations are subject to continual
development and change where in the
only configurations retained are those
which fit extant circumstances which is
communicated by feedback (Heylighen,
2000).
As organizations evolve, they often
experience challenges with internal
coordination and communication
(Greiner, 1972).
Traditional approaches to organization
can make communication across
business units challenging (Piercy,
2009).

Focused Codes
Organizational evolution is influenced
by internal and external pressures
(Morel & Ramanujam, 1999) and is
guided by organizational learning.
(Bruderer & Singh, 1996).
Variation, selection, and retention are
involved in evolution. The results of
this process reflect back to the
operation of the organization
(Stańczyk-Hugiet, 2014).
Circular causality can hinder evolution
(Nooteboom & Marks, 2010)
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CSG Function
System Evolution

CSG Function
System Evolution

System Principle
Complementarity

System Principle
Control

Initial Codes
- Two models of organizational evolution,
environmental selection and adaptation,
provide complementary perspectives that
are useful in understanding the evolution
of organizational forms.
- System evolution involves multiple types
of changes which are more successfully
addressed by using multiple change
management methods in a complementary
fashion

Sources
(Bruderer &
Singh, 1996)

Initial Codes
- Evolution requires “a mechanism for
introducing variation, a consistent selection
process, and a mechanism for preserving
and reproducing the selected variations.”
- As organizations evolve, control of
activities must evolve as well. One
taxonomy identifies the phases as:
Creativity, Direction, Delegation,
Coordination, and Collaboration each
requiring different techniques of control to
be used.

Sources
(Campbell, 1960)

(Cao et al., 2000)

(Greiner, 1972)

Focused Codes
Multiple perspectives are useful in
understanding organizational evolution
(Bruderer & Singh, 1996).
Multiple change management methods
may be used in a complementary
fashion to address changes involved
with organizational evolution (Cao et
al., 2000).

Focused Codes
Organizational evolution entails a mean
for introducing variation, a selection
process that is consistent, and a means
for preserving and reproducing the
selected variations (Campbell, 1960).
As organizations evolve, control of
activities must also evolve (Greiner,
1972).
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CSG Function
System Evolution

CSG Function
System Evolution

System Principle
Dynamic
Equilibrium

System Principle
Emergence

Initial Codes
- If organizational performance
improvement (system evolution) is desired
for a system having reached dynamic
equilibrium, sub-unit configurations or the
interconnections between sub-units must
change.
- Organizational evolution toward
imbalance takes time, therefore, managers
are unlikely to attempt to restore
equilibrium in an organization until forced
to by a crisis.
- Organizational evolution involves
disequilibrium rather than equilibrium.

Sources
(Morel &
Ramanujam, 1999)

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizations have two control systems,
the legitimate or formal control system
and a shadow system which is a
"complex web of interactions in which
social, covert political and psychodynamic system coexist in tension with
the legitimate system".
- In the shadow system, behavior control
patterns emerge that influence the
evolution of the organization.

Sources
(Greiner, 1972)

(Cardinal et al.,
2004)

(Shaw, 1997)

(Shaw, 1997, p.
235)

Focused Codes
Organizational evolution is about
change and therefore involves
disequilibrium rather than equilibrium
(Shaw, 1997).
Since organizational evolution toward
imbalance takes time, managers are
unlikely to try to restore equilibrium
until forced to by a crisis (Cardinal,
Sitkin, & Long, 2004).
For organizations that have reached
dynamic equilibrium, sub-unit
configurations or interconnections
between sub-units must be changed in
order to improve performance. (Morel
& Ramanujam, 1999)

Focused Codes
Organizations are comprised of two
control systems, a legitimate or formal
control system and a shadow control
system which is an informal emergent
system with no formal leader. Both
systems are important in the evolution
of an organization (Shaw, 1997)
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CSG Function
System Evolution

CSG Function
System Evolution

System Principle
Equifinality

System Principle
Feedback

Initial Codes
- Organizations can reach the same final
state by way of different paths.
- Evolution describes "prolonged periods
of organizational growth and
development where no major upheavals
occur in organizational practices."
- The same end state can be reached by
Sources various paths.

Sources
(Mohaghegh &
Mosleh, 2009)
(Greiner, 1972, p.
37)

Focused Codes
Organizational evolution is the gradual
development or change over time of the
system in response to events
challenging the system of interest
(Greiner, 1972).

(von Bertalanffy,
1969)

The approaches and paths to the
evolution may be various (Mohaghegh
& Mosleh, 2009; von Bertalanffy,
1969).

Initial Codes
- System (organizational) “evolution is a
series of identifiable events causally linked
together that may, but do not necessarily,
alter their essential characteristics, and may
or may not proceed toward an anticipated
ending.”
- Feedback can be used to support course
correction for evolution.
- Information regarding how near an
organization's evolution is to its goal may
be provided by feedback.

Sources
(Durand, 2006)

Focused Codes
System (organizational) evolution is a
gradual development or change, over
time. (Durand, 2006).
Feedback is important as it provides
information regarding how near an
organization is to its goals (Bruderer &
Singh, 1996).

(Heylighen, 2000)
(Bruderer &
Singh, 1996)

Feedback may be used to support
required course corrections (Heylighen,
2000).
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CSG Function
System Evolution

CSG Function
System Evolution

System Principle
Hierarchy

System Principle
Holism

Initial Codes
- As organizations evolve, especially as they
grow, coordination and communications
issues arise, as do new functions as well as
levels of management hierarchy, and
positions become more interrelated.
- As an organization evolves more hierarchy,
communications become more formal and
lower-level employees may find
themselves restricted by the hierarchy.
- Ensconced hierarchy can be a hindrance to
organizational evolution.
- Organizational evolution is affected by
evolution at all levels of hierarchy and the
interactions between levels.

Sources
(Greiner, 1972)

Initial Codes
- Organizational evolution must be managed
holistically using multiple methods.
- Organizational evolution is affected by
evolution at all levels of hierarchy and the
interactions between levels.
- If organizational performance improvement
(system evolution) is desired for a system
having reached dynamic equilibrium, subunit configurations or the interconnections
between sub-units must change.

Sources
(Cao et al., 2000)

(Boal & Schultz,
2007)
(Baum & Singh,
1994)

(Baum & Singh,
1994)
(Morel &
Ramanujam, 1999)

Focused Codes
As organizations evolve, especially as
they grow, additional hierarchy may be
implemented. This may result in
coordination and communications
issues. (Greiner, 1972).
Organizational evolution is affected by
evolution at all level of hierarchy as
well as interactions between levels
(Baum & Singh, 1994).
System evolution may be hindered by
the ensconced hierarchy (Boal &
Schultz, 2007).

Focused Codes
Organizational evolution is affected by
evolution at all levels of hierarchy and
the interactions between levels (Baum
& Singh, 1994).
Organizational evolution must be
managed holistically using multiple
methods (Cao et al., 2000).
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CSG Function
System Evolution

CSG Function
System Evolution

System Principle
Homeorhesis

System Principle
Homeostasis

Initial Codes
- Systems are not given, fixed organizations,
they come into being, develop, disappear,
or change into different systems, therefore,
they are the result of a continuing process
during which more complex forms of the
organization emerge.
- If organizational performance improvement
(system evolution) is desired for a system
having reached dynamic equilibrium, subunit configurations or the interconnections
between sub-units must change
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Homeorhesis is the term applied to the
tendency of a process to continue along its
original path in spite of a temporary
disturbance.

Sources
(Heylighen, 2000)

Initial Codes
- If organizational performance improvement
(system evolution) is desired for a system
having reached dynamic equilibrium, subunit configurations or the interconnections
between sub-units must change.
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizational evolution involves
disequilibrium rather than equilibrium.
- There is a natural tendency toward
homeostasis in organizations.

Sources
(Morel &
Ramanujam, 1999)

(Morel &
Ramanujam, 1999)

(Greiner, 1972)

(Jantsch, 1978)

(Greiner, 1972)

(Shaw, 1997)
(Milam, 2005)

Focused Codes
Organizations are not fixed, they come
into being, develop, disappear, or
change into different systems
(Heylighen, 2000).
Evolution occurs over time in response
to events and challenges to viability
(Greiner, 1972).
For evolution to occur, sub-unit
configurations or interconnections
between the sub-units must change
(Morel & Ramanujam, 1999) or
homeorhesis suggests the arc of the
organization will continue along its
current path.(Jantsch, 1978)

Focused Codes
There is a natural tendency toward
homeostasis in organizations (Milam,
2005).
Evolution involves disequilibrium
rather than equilibrium (Shaw, 1997)
and involves sub-unit configurations or
the interconnections between sub-units
(Morel & Ramanujam, 1999).
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CSG Function
System Evolution

CSG Function
System Evolution

System Principle
Incompressibility

System Principle
Information
Redundancy

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizational evolution is affected by
evolution at all levels of hierarchy and the
interactions between levels.
- Organizational evolution involves
variation, selection, and retention.
- A complex system can never be completely
known.

Sources
(Greiner, 1972)

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizational evolution involves
variation, selection, and retention.
- Information redundancy supports
organizational adaptive capacity.
- Redundancy of information supports the
adaptive capability of an organization.

Sources
(Greiner, 1972)

(Baum & Singh,
1994)
(Stańczyk-Hugiet,
2014)
(Cillers, 2000)

(Stańczyk-Hugiet,
2014)
(Staber & Sydow,
2002)
(Kalkan, 2005)

Focused Codes
Organizational evolution is the gradual
development or change, over time, of
the organization in response to events
challenging its viability (Greiner,
1972).
Organizations are complex systems and
are not completely understood;
therefore results of organization
evolution cannot be predicted with
categorical certainty (Cillers, 2000).

Focused Codes
Information redundancy supports
organizational capacity for adaptation
that facilitates evolution (Kalkan, 2005;
Staber & Sydow, 2002).
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CSG Function
System Evolution

CSG Function
System Evolution

System Principle
Minimal Critical
Specification

System Principle
Multifinality

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizational evolution involves
variation, selection, and retention.
- Minimal critical specification suggests
what is essential should be specified, that
which is not essential, should not be
specified.
- Minimal critical specification refers to
defining as little as possible but enough to
identify the goals thus allowing for
significant latitude in response to evolving
conditions.

Sources
(Greiner, 1972)

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizational evolution involves
variation, selection, and retention.
- Multifinality suggests the internal
processes of a system, not the initial
conditions, are responsible for the end
state.
- A common starting point may exist, but as
a result of choices made, the end state may
differ.

Sources
(Greiner, 1972)

(Stańczyk-Hugiet,
2014)
(Hester & Adams,
2014)

(Molleman &
Broekhuis, 2001)

(Stańczyk-Hugiet,
2014)
(Adams, 2011)

(Cicchetti &
Rogosch, 1996)

Focused Codes
Minimal critical specification suggests
that as little as possible be defined but
that enough definition be provided so
that goals can be identified thus
allowing for significant latitude in
response to evolving conditions (Hester
& Adams, 2014; Molleman &
Broekhuis, 2001).
System evolution is the gradual
development or change, over time, of
the system in response to events
challenging the viability of the system
(Greiner, 1972) and involves variation,
selection, and retention (StańczykHugiet, 2014).

Focused Codes
System evolution is the gradual
development or change, over time, of
the system in response to events
challenging the viability of the system
(Greiner, 1972)’
Evolution involves variation, selection,
and retention (Stańczyk-Hugiet, 2014).
Choices made in response to the
challenges and the processes used will
determine the outcome of the
evolutionary endeavor (Adams, 2011;
Cicchetti & Rogosch, 1996).
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CSG Function
System Evolution

CSG Function
System Evolution

System Principle
Power Law

System Principle
Purposive Behavior

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizational evolution involves
variation, selection, and retention.
- For events that follow power law
distributions, large events are more
common than would be predicted by a
Gaussian distribution.
- Process products of complex systems often
follow a power law distribution.

Sources
(Greiner, 1972)

Focused Codes
Organizations, as complex systems,
tend to follow power law distributions
(Curşeu, 2006).

(Stańczyk-Hugiet,
2014)
(Koubatis &
Schonberger,
2005)

Some events of major significance that
are expected to occur rarely may
actually be experienced more
frequently than suggested by a
Gaussian statistical distribution
(Koubatis & Schonberger, 2005).

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizational evolution involves
variation, selection, and retention.
- Purposive implies choice or selection
process in its behavior.
- Purposeful means an action or behavior is
directed toward attainment of a goal.

Sources
(Greiner, 1972)

(Curşeu, 2006)

(Stańczyk-Hugiet,
2014)
(Churchman &
Ackoff, 1950)
(Rosenblueth et
al., 1943)

Focused Codes
Organizational evolution is the gradual
development or change, over time, in
response to events challenging the
viability of the organization (Greiner,
1972) and involves variation, selection,
and retention (Stańczyk-Hugiet, 2014).
This is an example of purposive
behavior in that choices are made as
that organization strives to attain its
goal of viability (Churchman &
Ackoff, 1950; Rosenblueth et al.,
1943).
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CSG Function
System Evolution

CSG Function
System Evolution

System Principle
Recursion

System Principle
Redundancy

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizational evolution is affected by
evolution at all levels of hierarchy and the
interactions between levels
- Organizational evolution involves
variation, selection, and retention.
- "The Recursive System Theorem states that
any viable system contains, and is
contained in, a viable system."(p. 308)

Sources
(Greiner, 1972)

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizational evolution involves
variation, selection, and retention.
- Organizational redundancy can contribute
to developing a highly reliable
organization.
- Redundancy is the duplication of resources
or functions in order to increase system
reliability.

Sources
(Greiner, 1972)

(Baum & Singh,
1994)
(Stańczyk-Hugiet,
2014)
(Beer, 1994)

(Stańczyk-Hugiet,
2014)
(Marcus, 1995)

(Pahl & Beitz,
2013)

Focused Codes
Viable organizations are recursive
systems with each level of recursion
containing and being contained in other
levels of recursion (Beer, 1994).
Organizational evolution is affected by
evolution at all levels of hierarchy
(recurrence) and the interaction
between levels (Baum & Singh, 1994).

Focused Codes
Redundancy is the duplication of
resources or functions in order to
increase system reliability (Pahl &
Beitz, 2013).
As the evolution of an organization
proceeds, redundancy may contribute
to the development of a reliable
organization (Marcus, 1995).
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CSG Function
System Evolution

CSG Function
System Evolution

System Principle
Redundancy of
Potential Command

System Principle
Relaxation Time

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizational evolution involves
variation, selection, and retention.
- Redundancy of potential command
suggests decision authority is distributed
throughout the system or organization with
the location of the decision maker being
dependent upon where the relevant
information to make the decision is located.

Sources
(Greiner, 1972)

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizational evolution involves
variation, selection, and retention.
- A system must return to stability before
receiving another disturbance or regulation
is impossible.

Sources
(Greiner, 1972)

(Stańczyk-Hugiet,
2014)
(Arévalo &
Espinosa, 2015)

Focused Codes
System evolution is the gradual
development or change, over time, of
the system in response to events
challenging the viability of the system
of interest (Greiner, 1972) involving
variation, selection, and retention
(Stańczyk-Hugiet, 2014).
Redundancy of potential command
suggests the effort (such as
organizational evolution) should be
distributed with decisions made where
the relevant information resides
(Arévalo & Espinosa, 2015).

(Stańczyk-Hugiet,
2014)
(Beer, 1994)

Focused Codes
System evolution is the gradual
development or change, over time, of
the system in response to events
challenging the viability of the system
of interest (Greiner, 1972).
Relaxation time suggests changes occur
at a rate such that the organization
attains stability before additional
changes are made or regulation will not
be possible (Beer, 1994).
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CSG Function
System Evolution

CSG Function
System Evolution

CSG Function

System Principle
Requisite Hierarchy

System Principle
Requisite Parsimony

System Principle

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizational evolution is affected by
evolution at all levels of hierarchy and the
interactions between levels.
- Organizational evolution involves
variation, selection, and retention.
- Hierarchy can compensate for lack of
regulatory ability, to a point.
- The ability to exercise control can be
enhanced by increasing the hierarchy of
within an organization.

Sources
(Greiner, 1972)

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizational evolution involves
variation, selection, and retention.
- System evolution involves multiple types
of changes which are more successfully
addressed by using multiple change
management methods in a complementary
fashion.
- Dialog should not force people to make
judgements that exceed their cognitive
capacity (cognitive overload).
- Humans have limited capacity to receive,
process, and recall information.

Sources
(Greiner, 1972)

(G. A. Miller,
1956)

Focused Codes
Evolution can involve multiple types of
changes and, therefore, be more
successful in addressing these changes
using multiple change management
methods in a complementary fashion
(Cao et al., 2000).
Requisite parsimony cautions that the
number of change management
methods and indeed the number of
issues addressed in the evolutionary
endeavor be controlled to avoid
exceeding the cognitive capacity of
individuals (Christakis, 2004).
Humans have limited capacity to
receive, process, and recall information
(G. A. Miller, 1956).

Initial Codes

Sources

Focused Codes

(Baum & Singh,
1994)
(Stańczyk-Hugiet,
2014)
(Aulin‐
Ahmavaara, 1979)
(Zexian & Xuhui,
2010)

(Stańczyk-Hugiet,
2014)
(Cao et al., 2000)

(Christakis, 2004)

Focused Codes
Requisite hierarchy suggests control, as
the organization evolves in response to
increased variety, may be enhanced by
increasing the hierarchy (Zexian &
Xuhui, 2010).
Hierarchy can compensate for
increasing need for regulation (Aulin,
1987).
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System Evolution

Requisite Saliency

-

-

CSG Function
System Evolution

CSG Function

System Principle
Requisite Variety

System Principle

Organizational evolution involves
variation, selection, and retention.
System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
The situational factors are seldom of equal
saliency (importance).
Emphasizing the wrong things can impact
productivity.

(Stańczyk-Hugiet,
2014)
(Greiner, 1972)

(Warfield, 1999)

Initial Codes
- Organizational evolution involves
variation, selection, and retention.
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system.
- Control is possible only if the variety of the
controller is at least as great as the variety
to be controlled.
- Organizational design should account for
variety encountered.
- "Only variety absorbs variety." (p. 89)

Sources
(Stańczyk-Hugiet,
2014)
(Greiner, 1972)

Initial Codes

Sources

(Yurtseven &
Buchanan, 2016)

Requisite saliency reminds that not all
factors are of equal importance and that
care should be taken to avoid
emphasizing the wrong issues as this
could impact the outcome (Warfield,
1999).
Organization evolution occurs over
time in response to challenges and
involves multiple factors (StańczykHugiet, 2014)

Focused Codes
"Only variety absorbs variety" (Beer,
1994).
Organizational designs, including those
resulting from organizational evolution,
should account for variety since control
is only possible if the variety of the
controller is at least as great as the
variety to be controlled (Yurtseven &
Buchanan, 2016).

(Beer, 1994)

Focused Codes

281
System Evolution

Satisficing

-

-

-

-

CSG Function
System Evolution

System Principle
Self-Organization

Capability development may cease when
the organization determines the capability
in question is good enough.
Problems in complex irregular domains are
not optimized but satisficed or solved to the
extent that the solution is good enough.
System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
Organizational evolution involves
variation, selection, and retention.

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system.
- Organizational evolution involves
variation, selection, and retention.
- Self-organization is the "emergence of
structures and properties at the system
level" involving interacting components
without centralized control.
- Self-organization is a means by which a
system may change in order to respond to
stimuli.

(Helfat & Peteraf,
2003)
(Simon, 1993)

(Greiner, 1972)

(Stańczyk-Hugiet,
2014)

Organizational evolution is the gradual
development or change, over time, of
the system in response to events
challenging the viability of the
organization (Greiner, 1972)
Problems in complex irregular domains
are not optimized but satisficed
(Simon, 1993).
Organizational evolution may cease
when it is determined the results are
good enough (Helfat & Peteraf, 2003).

Sources
(Greiner, 1972)

Focused Codes
Self-organization is a means by which
an organization can change in response
to stimuli (Dobson et al., 2019).

(Stańczyk-Hugiet,
2014)
(Buenstorf, 2000)

Self-organization supports the
emergences of properties and structures
at the system level without centralized
control (Buenstorf, 2000).

(Dobson et al.,
2019)
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CSG Function
System Evolution

CSG Function
System Context

System Principle
Sub-Optimization

System Principle
Boundary

Initial Codes
- System evolution is the gradual
development or change, over time, of the
system in response to events challenging
the viability of the system of interest.
- Organizational evolution involves
variation, selection, and retention.
- Organizational evolution is affected by
evolution at all levels of hierarchy and the
interactions between levels.
- Selection of criteria is important because
deriving solutions based on incorrect
criteria is akin to solving the wrong
problem.
- Optimizing subsystems will not, in general,
lead to an optimized system.
- Optimizing sub-systems in isolation risks
conflicts that reduce overall output.

Sources
(Greiner, 1972)

Initial Codes
- Context must be considered when
organizational re-engineering efforts are
undertaken.
- Within the organizational boundaries, the
circumstances, factors, conditions, values,
and patterns which exist and must be
considered.
- Leadership and the organizational context
are mutually dependent.
- Boundary management is a central concern
of leadership.

Sources
(Armistead et al.,
1995)

(Stańczyk-Hugiet,
2014)
(Baum & Singh,
1994)
(Hitch, 1953)

Focused Codes
All levels of hierarchy within an
organization are involved in
organizational evolution (Baum &
Singh, 1994).
It is important that the evolutionary
criteria support whole organization
level goals (Hitch, 1953).
Optimizing subsystems will not, in
general, lead to an optimized system
(Adams, 2011).
Optimizing subsystems may result in
conflicts that reduce overall success
(Dalton, 2009).

(Adams, 2011)
(Dalton, 2009)

(Hester & Adams,
2014)

Focused Codes
Issues related to context are of
importance when organizational change
efforts are undertaken (Armistead et al.,
1995).
Context and leadership are mutually
dependent (Hackman, 2010).

(Hackman, 2010)
(Gilmore, 1982)
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CSG Function
System Context

CSG Function
System Context

System Principle
Communication

System Principle
Circular Causality

Initial Codes
- The circumstances and factors that
surround a system inform system meaning.
- Contextual elements include:
- The state of affairs (Circumstances)
- Issues, variables, or characteristics that
affect the situation (Factors)
- The prevailing state (Conditions)
- Stakeholder beliefs (Values)
- Recurring structure, operations, or
behavior (Patterns)
- Leadership is embedded in the
organizational context and is the collective
influence of leaders in and around the
system.
- Contextual factors such as environment,
organization, technology, and structure
contribute to the understanding of
leadership.

Sources
(Hester & Adams,
2014)

Initial Codes
- Organization members develop constructs,
practices and rituals which are pieces of a
larger contextual whole of organizational
culture. A reflexive relationship exits in
which these developments and the context
of organizational culture elaborate each
other mutually.
- Indications from an organization's
environment influence the context of an
organization's contingency responses.

Sources
(Pacanowsky &
O'Donnell‐
Trujillo, 1982)

(Osborn, 2002)

(Aaltonen, 2007)

Focused Codes
The system context includes the
circumstances and factors that surround
a system that inform the system
meaning. Included are the state of
affairs (circumstances); issues,
variables or characteristics that affect
the situation in which the system exists
(factors); the prevailing state
(conditions); the stakeholder beliefs
(values); and recurring operations,
structurers, or behavior (patterns)
(Hester & Adams, 2014).
System context may be communicated
explicitly or implicitly and contributes
to the understanding of the system of
interest (Osborn, 2002).

Focused Codes
Organizational constructs, practices and
rituals help construct an organization's
culture and are reflexively influenced
by the culture (Pacanowsky &
O'Donnell‐Trujillo, 1982).
Sensitivity to the environment in which
an organization exists influences the
context of the organization's
contingency responses regarding future
conditions. (Aaltonen, 2007).
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CSG Function
System Context

CSG Function
System Context

CSG Function
System Context

System Principle
Complementarity

System Principle
Control

System Principle
Dynamic
Equilibrium

Initial Codes
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- Effective corporate governance practices
are influenced by context and supported
by aligned practices which are
complementary.

Sources
(Pacanowsky &
O'Donnell‐
Trujillo, 1982)

Initial Codes
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- Managerial control can be used to influence
organizational context.

Sources
(Pacanowsky &
O'Donnell‐
Trujillo, 1982)

Initial Codes
- Context must be considered when
organizational re-engineering efforts are
undertaken.
- Organizational context can help identify
dynamic equilibrium within an
organization.

Sources
(Armistead et al.,
1995)

(Aguilera et al.,
2008)

(Sillince, 2007)

(Morel &
Ramanujam, 1999)

Focused Codes
Organizational context is affected by
relevant constructs and practices
undertaken by individual members of
an organization (Pacanowsky &
O'Donnell‐Trujillo, 1982).
Constructs and practices, when aligned,
are complementary and contribute to
effective organizational governance
(Aguilera et al., 2008).

Focused Codes
Managerial control can influence the
relevant constructs and practices
undertaken by member of an
organization which contribute to the
whole context of the organization
(Pacanowsky O'Donnell‐Trujillo,
1982; Sillince, 2007)

Focused Codes
Organizational re-engineering efforts
require context be considered
(Armistead et al., 1995).
Context can help identify states of
dynamic equilibrium (Morel &
Ramanujam, 1999).
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CSG Function
System Context

CSG Function
System Context

System Principle
Emergence

System Principle
Equifinality

Initial Codes
- Novel characteristics can modify
organizational context.
- Contexts emerge and evolve as a result of
interaction among people with common
goals as they strive to achieve those
goals.
- Emergent effects are associated
specifically with the contexts in which
the constituent parts are modified or
transformed.

Sources
(Kaminska &
Borzillo, 2018)
(Impedovo &
Manuti, 2016)

Initial Codes
- Performance can be achieved variously
in a variety of contexts.
- The same end state can be reached by
various paths.
- Organizations can reach the same final
state by way of different paths.
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation,
person, place, or object."

Sources
(Marlin et al.,
2007)
(von Bertalanffy,
1969)
(Mohaghegh &
Mosleh, 2009)
(Hester & Adams,
2014)

(Corning, 2012)

Focused Codes
Emergent effects are associated with
the contexts within which the
constituent parts are modified or
transformed (Corning, 2012).
Organizational context may emerge and
evolve as a result of interactions among
people within the organization with
common goals as they strive to achieve
those goals (Impedovo & Manuti,
2016).
Novel characteristics of the group
contribute to the modification of the
organizational context (Kaminska &
Borzillo, 2018).

Focused Codes
The desired performance, condition, or
end state can be achieved variously
(Marlin et al., 2007; Mohaghegh &
Mosleh, 2009; von Bertalanffy, 1969).
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CSG Function
System Context

CSG Function
System Context

System Principle
Feedback

System Principle
Hierarchy

Initial Codes
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object.
- Different levels of feedback may be
appropriate in different contexts.
- Feedback can be useful to assuage
concerns when contextual ambiguity or
uncertainty exists in an organization.

Sources
(Hester & Adams,
2014, p. 157)

Initial Codes
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- The structure, including hierarchy, of an
organization is influenced by the context in
which it cares out its functions.
- Organizational hierarchy supports the
context of the organization.

Sources
(Pacanowsky &
O'Donnell‐
Trujillo, 1982)

(Kaminska &
Borzillo, 2018)
(Ashford &
Cummings, 1985)

(Pugh et al., 1969)

Focused Codes
Depending upon the context, different
levels of feedback may be appropriate
(Kaminska & Borzillo, 2018).
In conditions of ambiguity or
uncertainty associated with the context,
feedback can be useful to assuage
employee concerns (Ashford &
Cummings, 1985).

Focused Codes
Organizational context includes
relevant constructs, practices, and
rituals undertaken by each member of
an organization (Pacanowsky &
O'Donnell‐Trujillo, 1982).
The context within which an
organization cares out its functions
influences the structure of the
organization including organizational
hierarchy and in turn, the
organizational structure supports the
context of the organization (Pugh et al.,
1969).
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CSG Function
System Context

CSG Function
System Context

System Principle
Holism

System Principle
Homeorhesis

Initial Codes
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object."

Sources
(Pacanowsky &
O'Donnell‐
Trujillo, 1982)

Initial Codes
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object."
- Organizational context can be used to
influence the arc of behavior within an
organization.
- Context is not unchanging.

Sources
(Pacanowsky &
O'Donnell‐
Trujillo, 1982)

-

Homeorhesis is the term applied to the
tendency of a process to continue along its
original path in spite of a temporary
disturbance.

(Hester & Adams,
2014, p. 157)

(Hester & Adams,
2014, p. 157)

(Burgelman, 1983)

(Boisot & Cohen,
2000)
(Jantsch, 1978)

Focused Codes
All relevant constructs, practices, and
rituals undertaken by each member of
an organization contribute to the whole
context of the organization
(Pacanowsky O'Donnell‐Trujillo,
1982).

Focused Codes
Organizational context is ever changing
(Boisot & Cohen, 2000).
Organizational context can be used to
influence the arc of behavior within an
organization (Burgelman, 1983).
If the current path upon which the
evolution of the organization's context
is undesired, homeorhesis suggests
sustained effort is required to alter that
path (Jantsch, 1978).
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CSG Function
System Context

System Principle
Homeostasis

Initial Codes
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object."
- The structure, including hierarchy, of an
organization is influenced by the context in
which it carries out its functions.
- Context is not unchanging.
-

CSG Function
System Context

System Principle
Incompressibility

Homeostasis requires internal variables to
be controlled within some bounds so that
the system is viable.

Initial Codes
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p. 157)
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- In order to predict the behavior of a system
we must have complete understanding of
that system.
- A complex system can never be completely
known.

Sources
(Hester & Adams,
2014)

(Pugh et al., 1969)

Focused Codes
Although the context is not unchanging
(Boisot & Cohen, 2000), for viability,
homeostasis suggests variables in the
context should be controlled within
some bounds (Negru, 2018).

(Boisot & Cohen,
2000)
(Negru, 2018)

Sources
(Hester & Adams,
2014)

(Pacanowsky &
O'Donnell‐
Trujillo, 1982)
(Cillers, 2000)

Focused Codes
Organizations, as complex systems, can
never be completely known (Cillers,
2000).
Context is impacted by relevant
constructs, practices, and rituals
undertaken by each member of an
organization (Pacanowsky &
O'Donnell‐Trujillo, 1982).
The perspective regarding contest is
most likely incomplete, however, since
our understanding of the organization is
incomplete (Cillers, 2000).
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CSG Function
System Context

CSG Function
System Context

System Principle
Information
Redundancy

System Principle
Minimal Critical
Specification

Initial Codes
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p. 157)
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- Information redundancy enhances
transmission reliability by use of
information over and above that which is
minimally required to communicate.

Sources
(Hester & Adams,
2014)

Initial Codes
- Creativity and innovation are influenced by
context.
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p. 157)
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- Minimal critical specification suggests that
task performance should be defined as to
the least extent possible thus allowing
opportunity for executors to enjoy
maximum leeway.

Sources
(Borghini, 2005)

(Pacanowsky &
O'Donnell‐
Trujillo, 1982)
(Staber & Sydow,
2002)

(Hester & Adams,
2014)

(Pacanowsky &
O'Donnell‐
Trujillo, 1982)
(Niepce &
Molleman, 1996)

Focused Codes
Organizational includes constructs,
practices, and rituals undertaken by
each member of an organization
(Pacanowsky O'Donnell‐Trujillo,
1982) the explanations of which may
be enhanced by the use of information
redundancy to increase transmission
reliability and facilitate understanding
(Staber & Sydow, 2002).

Focused Codes
Context influences innovation and
creativity (Borghini, 2005).
Minimal critical specification suggests
leaders should not encourage overly
restrictive conditions within the
organization in order to allow
employees maximum innovation and
creativity leeway (Niepce & Molleman,
1996).
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CSG Function
System Context

System Principle
Multifinality

Initial Codes
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p. 157)
- Context is not unchanging.
-

-

-

CSG Function
System Context

System Principle
Power Law

Organizational context can be used to
influence the arc of behavior within an
organization.
The structure, including hierarchy, of an
organization is influenced by the context in
which it carries out its functions.
Multifinality suggests the internal
processes of a system, not the initial
conditions, are responsible for the end
state.

Initial Codes
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p. 157)
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- For events that follow power law
distributions, large events are more
common than would be predicted by a
Gaussian distribution.

Sources
(Hester & Adams,
2014)

(Boisot & Cohen,
2000)
(Burgelman, 1983)

(Pugh et al., 1969)

Focused Codes
Context is subject to change (Boisot &
Cohen, 2000).
Multifinality suggests the end state is
dependent upon the actions and
decisions of leaders (Adams, 2011).
Context can influence the arc of
behavior within an organization
(Burgelman, 1983).

(Adams, 2011)

Sources
(Hester & Adams,
2014)

(Pacanowsky &
O'Donnell‐
Trujillo, 1982)
(Koubatis &
Schonberger,
2005)

Focused Codes
Power law distributions suggest a few
contextual issues that are expected to
occur rarely may have significant
impact but may also be more common
than predicted by Gaussian
distributions (Koubatis & Schonberger,
2005).

291
CSG Function
System Context

CSG Function
System Context

System Principle
Purposive Behavior

System Principle
Recursion

Initial Codes
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object."(p.157)
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- Purposive implies choice or selection
process behavior.
- Purposive behavior implies an end result is
to be produced.
- Purposeful means an action or behavior is
directed toward attainment of a goal.

Sources
(Hester & Adams,
2014)

Initial Codes
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p. 157)
- Recursion suggests that fundamental laws
present at one level are also present in the
next higher level of a system.
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- "The Recursive System Theorem states that
any viable system contains, and is
contained in, a viable system." (p. 308)

Sources
(Hester & Adams,
2014)

(Pacanowsky &
O'Donnell‐
Trujillo, 1982)
(Churchman &
Ackoff, 1950)

Focused Codes
Organizational context is influenced by
relevant constructs, practices, and
rituals undertaken by each member of
an organization (Pacanowsky &
O'Donnell‐Trujillo, 1982).
Actions are purposive behavior when
choices are made with expectations that
there will be an end result (context)
(Churchman & Ackoff, 1950).

(Rosenblueth et
al., 1943)

(Pacanowsky &
O'Donnell‐
Trujillo, 1982)
(Beer, 1994)

Focused Codes
Context includes constructs, practices,
and rituals undertaken by each member
of an organization (Pacanowsky &
O'Donnell‐Trujillo, 1982).
Viable systems are recursive systems
(Beer, 1994) therefore, fundamental
laws present at one level are also
present in the next higher level of a
system (Hester & Adams, 2014) and
management attention is required
across all recursions (Beer, 1994).
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CSG Function
System Context

CSG Function
System Context

System Principle
Redundancy

System Principle
Redundancy of
Potential Command

Initial Codes
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p. 157)
- Redundancy is the duplication of resources
or functions in order to increase system
reliability.
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- Redundancy in context are those elements
that contribute but their contribution may
not be noticed since other factors make
similar contributions.

Sources
(Hester & Adams,
2014)

Initial Codes
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p. 157)
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- Redundancy of potential command
suggests decision authority is distributed
throughout the system or organization with
the location of the decision maker being
dependent upon where the relevant
information to make the decision is located.
- Redundancy of potential command
suggests knowledge constitutes authority.

Sources
(Hester & Adams,
2014)

(Pahl & Beitz,
2013)
(Pacanowsky &
O'Donnell‐
Trujillo, 1982)

Focused Codes
Redundancy is the duplication of
resources or functions in order to
increase system reliability (Pahl &
Beitz, 2013).
In an organization, redundancy in
context are those elements that
contribute but their contribution may
not be noticed since other factors make
similar contributions (Felsenthal,
1980).

(Felsenthal, 1980)

(Pacanowsky &
O'Donnell‐
Trujillo, 1982)
(Arévalo &
Espinosa, 2015)

(McCulloch &
Arbib, 2016)

Focused Codes
Context is impacted by individual
members of an organization in relevant
constructs, practices and rituals they
undertake (Pacanowsky O'Donnell‐
Trujillo, 1982).
Redundancy of potential command
suggests context results from
distributed activity dependent upon the
location of the relevant information
(Arévalo & Espinosa, 2015).
Necessary influence is derived from
knowledge (McCulloch & Arbib,
2016).
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CSG Function
System Context

System Principle
Relaxation Time

Initial Codes
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- Context is not unchanging.
-

-

CSG Function
System Context

System Principle
Requisite Hierarchy

Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p. 157)
A system must return to stability before
receiving another disturbance or regulation
is impossible.

Initial Codes
- Hierarchy can compensate for lack of
regulatory ability, to a point.
- Requisite hierarchy suggests the control
hierarchy be established based on
regulatory need.
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p. 157)
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.

Sources
(Pacanowsky &
O'Donnell‐
Trujillo, 1982)
(Boisot & Cohen,
2000)
(Hester & Adams,
2014)

Focused Codes
Although context can change (Boisot &
Cohen, 2000), those changes must not
be so frequent as to prevent the
organization from returning to stability
or it will be impossible to regulate
(Beer, 1994).

(Beer, 1994)

Sources
(Aulin‐
Ahmavaara, 1979)

(Hester & Adams,
2014)

(Pacanowsky &
O'Donnell‐
Trujillo, 1982)

Focused Codes
Context is affected by constructs,
practices, and rituals undertaken by
members of an organization
(Pacanowsky O'Donnell‐Trujillo,
1982).
Requisite hierarchy suggests that
hierarchy can compensate for lack of
regulatory ability and that the control
hierarchy be established based on the
regulatory need presented (Aulin‐
Ahmavaara, 1979).
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CSG Function
System Context

CSG Function
System Context

System Principle
Requisite Parsimony

System Principle
Requisite Saliency

Initial Codes
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object."(p. 157)
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- Requisite parsimony asserts people can
deal with between 5 and 9 observations at a
time.
- Dialog should not force people to make
judgements that exceed their cognitive
capacity (cognitive overload).
- Humans have limited capacity to receive,
process, and recall information.

Sources
(Hester & Adams,
2014)

Initial Codes
- Requisite saliency is concerned with the
importance of an issue, observation, or
factor relative to others.
- The situational factors are seldom of equal
saliency (importance).
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p.157)
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.

Sources
(Christakis, 2004)

(Pacanowsky &
O'Donnell‐
Trujillo, 1982)
(Christakis, 2004)

Focused Codes
Context includes constructs, practices,
and rituals undertaken by each member
of an organization (Pacanowsky &
O'Donnell‐Trujillo, 1982).
Humans have limited capacity to
receive, process, and recall information
(G. A. Miller, 1956).
Cognitive overload may be expected if
a number of issues greater than 9 need
addressing at any given time
(Christakis, 2004).

(G. A. Miller,
1956)

(Warfield, 1999)
(Hester & Adams,
2014)

(Pacanowsky &
O'Donnell‐
Trujillo, 1982)

Focused Codes
Context is impacted by the constructs,
practices, and rituals undertaken by
members of an organization
(Pacanowsky O'Donnell‐Trujillo,
1982).
Requisite saliency is concerned with
the relative importance of issues
(Christakis, 2004).
Multiple issues affecting the context
will seldom have equal saliency
(importance) (Warfield, 1999).
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CSG Function
System Context

CSG Function
System Context

System Principle
Requisite Variety

System Principle
Satisficing

Initial Codes
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p. 157)
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- A system must have sufficient diversity to
cope with changes encountered.
- Control is possible only if the variety of the
controller is at least as great as the variety
to be controlled.

Sources
(Hester & Adams,
2014)

Initial Codes
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p. 157)
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.
- Organizational context can change over
time.
- Satisficing is settling for adequate solutions
instead of insisting on optimal solutions.
- In adapting to extant conditions, organisms
satisfice, they do not optimize.

Sources
(Hester & Adams,
2014)

(Pacanowsky &
O'Donnell‐
Trujillo, 1982)
(Zexian & Xuhui,
2010)
(Yurtseven &
Buchanan, 2016)

(Pacanowsky &
O'Donnell‐
Trujillo, 1982)
(Pugh et al., 1969)
(Waterman, Jr. et
al., 1980)
(Simon, 1956)

Focused Codes
Adapting to changes in context requires
sufficient diversity to cope with
changes encountered (Zexian & Xuhui,
2010).
Control is possible only if the variety of
the controller is at least as great as the
variety to be controlled (Yurtseven &
Buchanan, 2016).

Focused Codes
Context includes relevant constructs,
practices, and rituals undertaken by
each member of an organization
(Pacanowsky O'Donnell‐Trujillo,
1982) and can change over time (Pugh
et al., 1969).
In adapting to changes, satisficing not
optimizing is the common course of
action (Simon, 1956).
Organizations settle for adequate
solutions (Waterman, Jr. et al., 1980).
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CSG Function
System Context

CSG Function
System Context

System Principle
Self-Organization

System Principle
Sub-Optimization

Initial Codes
- Self-organization is a means by which a
system may change (including establishing
itself) in order to respond to stimuli.
- Contextual information can support
situational awareness (of stimuli).
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p. 157)
- In self-organizing systems, order comes
from the interaction of interdependent
agents exchanging information, taking
actions, and adapting to feedback.

Sources
(Dobson et al.,
2019)

Initial Codes
- Context is defined as the "circumstances,
factors, conditions, values, and patterns
that surround a particular situation, person,
place, or object." (p. 157)
- Organizational context can change over
time.
- For systems to operate optimally, the
criteria used to determine this condition
must be appropriate to the system level, not
the sub-system level.
- Optimizing sub-systems in isolation risks
conflicts that reduce overall output.
- Relevant constructs, practices, and rituals
undertaken by each member of an
organization contribute to the whole
context of the organization.

Sources
(Hester & Adams,
2014)

(Hester & Adams,
2014)

Focused Codes
Context can support situational
awareness which, as a response to
stimuli, and may encourage selforganization within a system (Dobson
et al., 2019)
Self-organization can help to establish
order resulting from interaction
between agents (Plowman et al., 2007).

(Plowman et al.,
2007)

(Pugh et al., 1969)
(Hitch, 1953)

(Dalton, 2009)
(Pacanowsky &
O'Donnell‐
Trujillo, 1982)

Focused Codes
Context includes relevant constructs,
practices, and rituals undertaken by
each member of an organization
(Pacanowsky O'Donnell‐Trujillo,
1982) and can change over time (Pugh
et al., 1969).
In adapting to changes, solutions
should be appropriate at the
organization level (Hitch, 1953).
Optimizing at the sub-system level
risks conflicts that reduce overall
output (Dalton, 2009).
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CSG Function
Strategic System
Monitoring

System Principle
Boundary

Initial Codes
- Strategic System monitoring focuses on
oversight of the system performance
indicators at a strategic level.
- Failure to understand a system's boundaries
may lead to uncertain, unclear, or
incomplete knowledge of the system.

Sources
(Jaradat et al.,
2017)

Focused Codes
Understanding a system’s boundaries is
necessary to avoid unclear or
incomplete knowledge of that system
(Jaradat et al., 2017).

CSG Function
Strategic System
Monitoring

System Principle
Communication

Initial Codes
- Strategic system monitors focus on system
performance indicators at the strategic
level. Issues that threaten the integrity of
the system are communicated via means
that bypass all normal channels of
communication in order to avert
catastrophic situations.
- Strategic monitoring is concerned with
addressing existing or predicted problems
and opportunities arising from current
planning that require new plans.
- Suggested changes are evaluated and
communicated as part of the strategic
monitoring process.
- Organizational and individual willingness
to engage in strategic monitoring and
evaluation activities is required in order to
overcome obstacles. Participation and
support from senior leaders is crucial.
- Clear communication is an important part
of strategic monitoring.
- Strategic monitoring is concerned with
progress toward strategic objectives and
key performance indicators.
- Commitment of top leaders must be
communicated.

Sources
(Jaradat et al.,
2017)

Focused Codes
Strategic system monitoring is focused
on system performance indicators at the
strategic level and issues that threaten
viability are communicated via means
that bypass normal channels (Jaradat et
al., 2017).

(Van Meyel, 1979)

Resultant suggested changes are
evaluated and communicated as part of
the strategic monitoring process (Van
Meyel, 1979).

(Neumann et al.,
2018)

(Schreuder, 1995)

Participation and support from senior
leadership as well as clear
communication are critical to the
success of a strategic monitoring
program (Neumann et al., 2018;
Schreuder, 1995).
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CSG Function
Strategic System
Monitoring

CSG Function
Strategic System
Monitoring

System Principle
Circular Causality

System Principle
Complementarity

Initial Codes
- Strategic System monitoring focuses on
oversight of the system performance
indicators at a strategic level.
- A strategic monitoring system, properly
implemented, creates conditions for
organizational development.
- The evolution of an organization impacts
the design and implementation of the
monitoring system.

Sources
(Jaradat et al.,
2017)

Initial Codes
- Strategic System monitoring focuses on
oversight of the system performance
indicators at a strategic level.
- Strategic monitoring and accountability as
well as accountability and authority are
complementary.

Sources
(Jaradat et al.,
2017)

(Schreuder, 1995)

(Itoh et al., 2008)

Focused Codes
A strategic monitoring system properly
implemented creates conditions for
organizational development. This
development/evolution of the
organization creates the need for
changes to the monitoring system and
influences the design and
implementation of that system
(Schreuder, 1995).

Focused Codes
Complementarity exists between issues
such as strategic monitoring and
accountability as well as accountability
and authority (Itoh et al., 2008).
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CSG Function
Strategic System
Monitoring

CSG Function
Strategic System
Monitoring

System Principle
Control

System Principle
Dynamic
Equilibrium

Initial Codes
- Control is used by organizations as a means
to project into the future by anticipatory
action and planning in order to meet future
objectives.
- Strategic monitoring entails keeping watch
over select performance indicators which
are relevant to the measurement of progress
toward strategic objectives.
- Monitoring has been viewed as a means of
control.
- Strategic monitoring is concerned with
problems and opportunities which exist or
are predicted arising out of current plans
and cause a need for new plans or
strategies.

Sources
(Easton & Araujo,
1994)

Initial Codes
- Strategic system monitoring must assume
a dynamic environment which is
imperfectly understood which necessitates
continuing planning and policy
adjustments.
- Strategic System monitoring focuses on
oversight of the system performance
indicators at a strategic level.
- For a system to be in equilibrium, all
subsystems must be in equilibrium.

Sources
(Van Meyel, 1979)

Focused Codes
Monitoring select performance
indicators relevant to insight of
progress toward strategic objectives is a
means of control (Van Meyel, 1979).

(Schreuder, 1995)

(Van Meyel, 1979)

(Jaradat et al.,
2017)
(Adams, 2011)

Control is supportive of projecting into
the future by identifying anticipatory
action and planning in order to meet
objectives (Easton & Araujo, 1994).

Focused Codes
A system where all subsystems are in
equilibrium is itself in equilibrium
(Adams, 2011).
Strategic system monitoring focuses on
performance indicators at a strategic
level recognizing the dynamic nature of
the environment in which the system is
embedded is imperfectly understood
thus requiring continuing adjustments
to maintain equilibrium in the system
(Van Meyel, 1979).
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CSG Function
Strategic System
Monitoring

CSG Function
Strategic System
Monitoring

System Principle
Emergence

System Principle
Equifinality

Initial Codes
- Emergence fosters unforeseeable
consequences as a result of coevolving
interactions between actors and factors in
organizations.
- "Emergence may signal short-term
evolutionary changes in a system".
- Strategic system monitoring is recurring
time-based assessment for developing
understanding, creating knowledge, and
facilitating decision making support of an
organization's objectives.

Sources
(Nuijten et al.,
2015)

Initial Codes
- Strategic monitoring entails keeping
watch over select performance indicators
which are relevant to the measurement of
progress toward strategic objectives.
- Strategic monitoring is concerned with
problems and opportunities which exist
or are predicted arising out of current
plans and cause a need for new plans or
strategies.
- Strategic system monitors focus on
system performance indicators at the
strategic level. Issues that threaten the
integrity of the system are communicated
via means that bypass all normal
channels of communication in order to
avert catastrophic situations.
- Organizations can reach the same final
state by way of different paths.

Sources
(Schreuder, 1995)

(Jaradat et al.,
2017, p. 7)
(Neumann et al.,
2018)

(Van Meyel, 1979)

(Jaradat et al.,
2017)

(Mohaghegh &
Mosleh, 2009)

Focused Codes
Strategic system monitoring is
recurring time-based assessment for
developing understanding, creating
knowledge, and facilitating decision
making support of an organization's
objectives (Neumann et al., 2018),
The monitoring system must
accommodate emergence, which may
foster unforeseeable consequences
(Nuijten et al., 2015) and short-term
evolutionary changes in a system
(Jaradat et al., 2017).

Focused Codes
Various paths may be taken to the
means by which strategic monitoring is
accomplished (Mohaghegh & Mosleh,
2009).
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CSG Function
Strategic System
Monitoring

CSG Function
Strategic System
Monitoring

System Principle
Feedback

System Principle
Hierarchy

Initial Codes
- Strategic system monitoring is a recurring
time-based assessment effort for
developing understanding, creating
knowledge, and facilitating decision
making support of an organization's
objectives.
- Feedback is a means to alert leaders of
conditions where performance has fallen
short of aspirations thus indicating a need
for change.

Sources
(Neumann et al.,
2018)

Initial Codes
- Stable hierarchy may facilitate strategic
system monitoring as a result of clear lines
of authority and communication channels.
- Overly complicated organizational
hierarchy can an impediment to work
efforts including strategic system
monitoring.
- Rules and procedures at any level of a
hierarchy affect the information passed
between organizational levels.

Sources
(Van Meyel, 1979)

Focused Codes
Feedback provides a means by which
information regarding performance can
be provided to leaders (Nielsen, 2014).

(Nielsen, 2014)

(Church, 1997)

(Fredrickson,
1986)

Focused Codes
Stable hierarchy may facilitate strategic
system monitoring as a result of clear
lines of authority and communication
channels (Van Meyel, 1979).
An overly complicated organizational
hierarchy can an impediment to work
efforts including strategic system
monitoring (Church, 1997).
Rules and procedures at any level of a
hierarchy affect the information passed
between organizational levels
(Fredrickson, 1986).
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CSG Function
Strategic System
Monitoring

CSG Function
Strategic System
Monitoring

System Principle
Holism

System Principle
Homeorhesis

Initial Codes
- Rules and procedures at any level of a
hierarchy affect the information passed
between organizational levels.
- Recurring time-based assessment for
developing understanding, creating
knowledge, and facilitating decision
making support of an organization's
objectives.
- Strategic monitoring is concerned with
problems and opportunities which exist or
are predicted arising out of current plans
and cause a need for new plans or
strategies.

Sources
(Fredrickson,
1986)

Initial Codes
- Strategic System monitoring focuses on
oversight of the system performance
indicators at a strategic level.
- A strategic monitoring system, properly
implemented, creates conditions for
organizational development.
- The evolution of an organization impacts
the design and implementation of the
monitoring system.
- Strategic system monitoring must assume a
dynamic environment which is imperfectly
understood which necessitates continuing
planning and policy adjustments.
- Homeorhesis is the term applied to the
tendency of a process to continue along its
original path in spite of a temporary
disturbance.

Sources
(Jaradat et al.,
2017)

(Neumann et al.,
2018)

Focused Codes
A strategic system monitoring
approach that is holistic is warranted
since rules and procedures at any level
of a hierarchy affect the information
passed between organizational levels
(Fredrickson, 1986).

(Van Meyel, 1979)

(Schreuder, 1995)

(Van Meyel, 1979)

(Jantsch, 1978)

Focused Codes
Strategic system monitoring must
assume a dynamic environment that is
imperfectly understood (Van Meyel,
1979).
Strategic system monitoring can
support organizational development but
must be cognizant of impact system
evolution has on the design and
implementation of the monitoring
system (Schreuder, 1995).
Homeorhesis suggests continuous
planning and policy adjustments are
required (Jantsch, 1978).
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CSG Function
Strategic System
Monitoring

CSG Function
Strategic System
Monitoring

System Principle
Homeostasis

System Principle
Incompressibility

Initial Codes
- Strategic System monitoring focuses on
oversight of the system performance
indicators at a strategic level.
- Recurring time-based assessment for
developing understanding, creating
knowledge, and facilitating decision
making support of an organization's
objectives.
- Homeostatic systems keep essential
variables in regions that keep the system
viable.

Sources
(Jaradat et al.,
2017)

Initial Codes
- Strategic monitoring entails keeping watch
over select performance indicators which
are relevant to the measurement of progress
toward strategic objectives.
- Strategic monitoring is concerned with
problems and opportunities which exist or
are predicted arising out of current plans
and cause a need for new plans or
strategies.
- A complex system can never be completely
known.

Sources
(Schreuder, 1995)

(Neumann et al.,
2018)

(Froese & Ziemke,
2009)

(Van Meyel, 1979)

(Cillers, 2000)

Focused Codes
Strategic System monitoring done over
time, helps develop understanding,
create knowledge, and facilitate
decision making support of an
organization's objectives (Neumann et
al., 2018).
Strategic system monitoring allows for
homeostatic responses in which action
can be taken to address essential
variables that have departed from
normal conditions (Froese & Ziemke,
2009).

Focused Codes
Strategic monitoring entails keeping
watch over select performance
indicators which are relevant to the
measurement of progress toward
strategic objectives (Schreuder, 1995).
Strategic system monitoring is
concerned with problems and
opportunities which exist or are
predicted arising out of current plans
and cause a need for new plans or
strategies (Van Meyel, 1979).
Complex systems such as organizations
can never be completely understood
(Cillers, 2000) reminding that strategic
monitoring systems may need to evolve
as more understanding of the
organization is developed.
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CSG Function
Strategic System
Monitoring

CSG Function
Strategic System
Monitoring

System Principle
Information
Redundancy

System Principle
Minimal Critical
Specification

Initial Codes
- Strategic System monitoring focuses on
oversight of the system performance
indicators at a strategic level.
- Strategic monitoring is the recurring timebased assessment for developing
understanding, creating knowledge, and
facilitating decision making support of an
organization's objectives.
- Strategic monitoring is concerned with
problems and opportunities which exist or
are predicted arising out of current plans
and cause a need for new plans or
strategies.
- Information redundancy contributes to the
adaptive capacity of organizations and
refers to the use of information over and
above that which is minimally required to
communicate a given message thus
enhancing transmission reliability.

Sources
(Jaradat et al.,
2017)

Initial Codes
- Strategic System monitoring focuses on
oversight of the system performance
indicators at a strategic level.
- Strategic monitoring entails keeping watch
over select performance indicators which
are relevant to the measurement of progress
toward strategic objectives.
- Minimal critical specification suggests that
task performance should be defined as to
the least extent possible thus allowing
opportunity for executors to enjoy
maximum leeway.

Sources
(Jaradat et al.,
2017)

(Neumann et al.,
2018)

(Van Meyel, 1979)

Focused Codes
Strategic monitoring is considerate of
problems and opportunities which exist
or are predicted arising out of current
plans and cause a need for new plans or
strategies (Van Meyel, 1979).
Information redundancy is useful in
enhancing understanding of the
discovered issues by increasing
transmission reliability (Staber &
Sydow, 2002).

(Staber & Sydow,
2002)

(Schreuder, 1995)

(Niepce &
Molleman, 1996)

Focused Codes
Strategic System monitoring focuses on
oversight of the system performance
indicators at a strategic level (Jaradat et
al., 2017).
Minimal critical specification suggests
careful selection of performance
indicators (Niepce & Molleman, 1996).
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CSG Function
Strategic System
Monitoring

CSG Function
Strategic System
Monitoring

System Principle
Multifinality

System Principle
Power Law

Initial Codes
- Strategic System monitoring focuses on
oversight of the system performance
indicators at a strategic level.
- Strategic monitoring entails keeping watch
over select performance indicators which
are relevant to the measurement of progress
toward strategic objectives.
- Multifinality suggests the internal
processes of a system, not the initial
conditions, are responsible for the end
state.
- Strategic monitoring is central to an
interactive control system and may be
implemented in various ways as well as
altered as required depending upon critical
success factors.

Sources
(Jaradat et al.,
2017)

Initial Codes
- Strategic System monitoring focuses on
oversight of the system performance
indicators at a strategic level.
- Recurring time-based assessment for
developing understanding, creating
knowledge, and facilitating decision
making support of an organization's
objectives.
- The occurrence of large-scale events may
be significantly underestimated if a
Gaussian statistical analysis is applied.
- Power laws represent nonlinear
organizational dynamics.

Sources
(Jaradat et al.,
2017)

(Schreuder, 1995)

(Adams, 2011)

(van Veen-Dirks &
Wijn, 2002)

(Neumann et al.,
2018)

(Koubatis &
Schonberger,
2005)
(Andriani &
McKelvey, 2009)

Focused Codes
Strategic System monitoring keeps
watch over select performance
indicators which are relevant to the
measurement of progress toward
strategic objectives (Schreuder, 1995).
Strategic system monitoring can be
implemented in various ways
depending upon critical success factors
(van Veen-Dirks & Wijn, 2002).
Multifinality suggests the choices of
factors will determine the end state.
(Adams, 2011).

Focused Codes
As complex systems, organizations can
exhibit nonlinear dynamics that can be
represented by power laws (Andriani &
McKelvey, 2009).
Power laws suggest issues of
significant impact may be significantly
underestimated if a Gaussian statistical
analysis is applied (Koubatis &
Schonberger, 2005).

306
CSG Function
Strategic System
Monitoring

CSG Function
Strategic System
Monitoring

System Principle
Purposive Behavior

System Principle
Recursion

Initial Codes
- Strategic system monitoring focuses on
system performance indicators at the
strategic level. Issues that threaten the
integrity of the system are communicated
via means that bypass all normal channels
of communication in order to avert
catastrophic situations.
- Strategic monitoring is concerned with
progress toward strategic objectives and
key performance indicators.
- Purposive implies choice or selection
process behavior.
- Purposive behavior implies an end result is
to be produced.

Sources
(Jaradat et al.,
2017)

Initial Codes
- Strategic System monitoring focuses on
oversight of the system performance
indicators at a strategic level.
- Strategic monitoring entails keeping watch
over select performance indicators which
are relevant to the measurement of progress
toward strategic objectives.
- Strategic monitoring is concerned with
problems and opportunities which exist or
are predicted arising out of current plans
and cause a need for new plans or
strategies.
- "The Recursive System Theorem states that
any viable system contains, and is
contained in, a viable system." (p. 308)
- Management cannot focus on only one
level of recursion.

Sources
(Jaradat et al.,
2017)

(Schreuder, 1995)

(Churchman &
Ackoff, 1950)

(Schreuder, 1995)

(Van Meyel, 1979)

(Beer, 1994)

Focused Codes
Strategic system monitoring is
concerned with progress toward
strategic objectives and key
performance indicators (Schreuder,
1995).
Strategic system monitoring involves
making choices and an end result is to
be produced regarding performance
(Jaradat et al., 2017) which is a
purposive effort (Churchman &
Ackoff, 1950).

Focused Codes
Strategic System monitoring involves
keeping watch over select performance
indicators which are relevant to the
measurement of progress toward
strategic objectives (Schreuder, 1995).
Management must focus on all levels
of recursion, therefore, strategic
monitoring is of interest to
management at all levels of recursion in
an organization (Beer, 1994).

307
CSG Function
Strategic System
Monitoring

System Principle
Redundancy

Initial Codes
- Strategic monitoring entails keeping watch
over select performance indicators which
are relevant to the measurement of progress
toward strategic objectives.
- Redundancy is the duplication of resources
or functions in order to increase system
reliability
- Redundancy can decrease the probability of
failure including the generation and/or
receipt of false, distorted, or misleading
information.
- Functioning effectively is supported by
competing sources of information provided
by redundancy.
- Strategic monitoring is central to an
interactive control system and may be
implemented in various ways as well as
altered as required depending upon critical
success factors.

Sources
(Schreuder, 1995)

(Pahl & Beitz,
2013)
(Landau, 1969)

(van Veen-Dirks &
Wijn, 2002)

Focused Codes
Strategic monitoring is central to an
interactive control system and may be
implemented in various ways as well as
altered as required (van Veen-Dirks &
Wijn, 2002).
As a means of increasing reliability
(Pahl & Beitz, 2013), redundancy can
provide competing sources of
information to support functioning as it
decreases the probability of failure that
might be caused by receipt of false,
distorted, or misleading information
(Landau, 1969).

308
CSG Function
Strategic System
Monitoring

CSG Function
Strategic System
Monitoring

System Principle
Redundancy of
Potential Command

System Principle
Relaxation Time

Initial Codes
- Strategic system monitoring focuses on
system performance indicators at the
strategic level. Issues that threaten the
integrity of the system are communicated
via means that bypass all normal channels
of communication in order to avert
catastrophic situations.
- Strategic monitoring entails keeping watch
over select performance indicators which
are relevant to the measurement of progress
toward strategic objectives.
- Redundancy of potential command
suggests decision authority is distributed
throughout the system or organization with
the location of the decision maker being
dependent upon where the relevant
information to make the decision is located.

Sources
(Jaradat et al.,
2017)

Initial Codes
- A system must return to stability before
receiving another disturbance or regulation
is impossible.
- Strategic monitoring is concerned with
problems and opportunities which exist or
are predicted arising out of current plans
and cause a need for new plans or
strategies.
- Strategic monitoring is central to an
interactive control system and may be
implemented in various ways as well as
altered as required depending upon critical
success factors.

Sources
(Beer, 1994)

(Schreuder, 1995)

(Arévalo &
Espinosa, 2015)

Focused Codes
Strategic monitoring entails keeping
watch over select performance
indicators which are relevant to the
measurement of progress toward
strategic objectives (Schreuder, 1995).
Issues that threaten the integrity of the
system are communicated via means
that bypass all normal channels of
communication in order to avert
catastrophic situations (Jaradat et al.,
2017).
Redundancy of potential command
suggests sensors be distributed
throughout the organization with the
location being dependent upon where
the relevant information is located
(Arévalo & Espinosa, 2015).

(Van Meyel, 1979)

Focused Codes
Strategic system monitoring may be
implemented in various ways as well as
altered as required (van Veen-Dirks &
Wijn, 2002).

(van Veen-Dirks &
Wijn, 2002)

Relaxation time suggests changes must
not be so frequent as to prevent the
monitoring system from returning to
stability or its usefulness will be
degraded (Beer, 1994).

309
CSG Function
Strategic System
Monitoring

CSG Function
Strategic System
Monitoring

System Principle
Requisite Hierarchy

System Principle
Requisite Parsimony

Initial Codes
- Requisite hierarchy suggests the control
hierarchy be established based on
regulatory need.
- The ability to exercise control can be
enhanced by increasing the hierarchy of
within an organization.
- Strategic monitoring entails keeping watch
over select performance indicators which
are relevant to the measurement of progress
toward strategic objectives.
- Strategic System monitoring focuses on
oversight of the system performance
indicators at a strategic level.

Sources
(Aulin‐
Ahmavaara, 1979)

Initial Codes
- Strategic System monitoring focuses on
oversight of the system performance
indicators at a strategic level
- Strategic monitoring entails keeping watch
over select performance indicators which
are relevant to the measurement of progress
toward strategic objectives.
- Recurring time-based assessment for
developing understanding, creating
knowledge, and facilitating decision
making support of an organization's
objectives.
- Humans have limited capacity to receive,
process, and recall information.
- Dialog should not force people to make
judgements that exceed their cognitive
capacity (cognitive overload).

Sources
(Jaradat et al.,
2017)

(Zexian & Xuhui,
2010)
(Schreuder, 1995)

(Jaradat et al.,
2017)

(Schreuder, 1995)

(Neumann et al.,
2018)

(G. A. Miller,
1956)
(Christakis, 2004)

Focused Codes
Strategic monitoring entails keeping
watch over select performance
indicators which are relevant to the
measurement of progress toward
strategic objectives (Schreuder, 1995).
As with control, hierarchical
relationships can be implemented to
enhance performance of strategic
system monitoring (Zexian & Xuhui,
2010) with the caution that the
hierarchical design should be based on
need (Aulin‐Ahmavaara, 1979).

Focused Codes
Requisite parsimony suggests humans
have limited capacity to receive,
process, and recall information (G. A.
Miller, 1956).
The number of issues addressed by
strategic system monitoring by a
specific person should be selected so as
to prevent cognitive overload
(Christakis, 2004).

310
CSG Function
Strategic System
Monitoring

CSG Function
Strategic System
Monitoring

System Principle
Requisite Saliency

System Principle
Requisite Variety

Initial Codes
- Strategic system monitoring focuses on
system performance indicators at the
strategic level.
- Strategic monitoring is concerned with
problems and opportunities which exist or
are predicted arising out of current plans
and cause a need for new plans or
strategies.
- Strategic monitoring entails keeping watch
over select performance indicators which
are relevant to the measurement of progress
toward strategic objectives.
- Requisite saliency is concerned with the
importance of an issue, observation, or
factor relative to others.
- The situational factors are seldom of equal
saliency (importance).

Sources
(Jaradat et al.,
2017)

Initial Codes
- Strategic monitoring entails keeping watch
over select performance indicators which
are relevant to the measurement of progress
toward strategic objectives.
- Recurring time-based assessment for
developing understanding, creating
knowledge, and facilitating decision
making support of an organization's
objectives.
- A system must have sufficient diversity to
cope with changes encountered.
- "Only variety absorbs variety."(p. 89)

Sources
(Schreuder, 1995)

(Van Meyel, 1979)

(Schreuder, 1995)

(Christakis, 2004)

Focused Codes
Strategic monitoring is concerned with
problems and opportunities which exist
or are predicted arising out of current
plans and cause a need for new plans or
strategies (Van Meyel, 1979).
Requisite saliency is concerned with
the relative importance of issues
(Christakis, 2004).
Requisite saliency suggests that the
multiple issues affecting the system
from a strategic perspective each have
varying degrees of importance
(Warfield, 1999).

(Warfield, 1999)

(Neumann et al.,
2018)

(Zexian & Xuhui,
2010)
(Beer, 1994)

Focused Codes
"Only variety absorbs variety" (Beer,
1994),
Requisite variety suggests the
monitoring system must have sufficient
diversity to cope with changing
conditions over time (Zexian & Xuhui,
2010).

311
CSG Function
Strategic System
Monitoring

CSG Function
Strategic System
Monitoring

System Principle
Satisficing

System Principle
Self-Organization

Initial Codes
- Strategic system monitoring focuses on
system performance indicators at the
strategic level.
- Strategic monitoring entails keeping watch
over select performance indicators which
are relevant to the measurement of progress
toward strategic objectives.
- Given the information-rich environment,
organizations make choices as to what they
monitor.
- Satisficing is settling for adequate solutions
instead of insisting on optimal solutions.
- Multiple objectives may encourage
satisficing decisions.

Sources
(Jaradat et al.,
2017)

Initial Codes
- Self-organization is a means by which a
system may change (including establishing
itself) in order to respond to stimuli.
- Recurring time-based assessment for
developing understanding, creating
knowledge, and facilitating decision
making support of an organization's
objectives.
- Strategic monitoring entails keeping watch
over select performance indicators which
are relevant to the measurement of progress
toward strategic objectives.
- Self-organization is the spontaneous
emergence of order.

Sources
(Dobson et al.,
2019)

(Schreuder, 1995)

(Halpin, 2011)

(Waterman, Jr. et
al., 1980)
(Casler, 2014)

(Neumann et al.,
2018)

(Schreuder, 1995)

(Comfort, 1994)

Focused Codes
Strategic system monitoring focuses on
select performance indicators which are
relevant to the measurement of
progress toward strategic objectives
(Schreuder, 1995).
Given the information-rich
environment, organizations make
choices as to what they monitor
(Halpin, 2011).
Satisficing suggests that when adequate
information is available to satisfy the
need, no more resource need be used to
gather more strategic information.
(Waterman, Jr. et al., 1980)

Focused Codes
Strategic monitoring is a recurring
time-based assessment for developing
understanding, creating knowledge, and
facilitating decision making support of
an organization's objectives (Neumann
et al., 2018).
Self-organization is a means of
responding to changing requirements
(Dobson et al., 2019), including in the
strategic monitoring system.

312
CSG Function
Strategic System
Monitoring

CSG Function
System
Development

System Principle
Sub-Optimization

System Principle
Boundary

Initial Codes
- Strategic monitoring entails keeping watch
over select performance indicators which
are relevant to the measurement of progress
toward strategic objectives.
- Strategic system monitoring focuses on
system performance indicators at the
strategic level
- Recurring time-based assessment for
developing understanding, creating
knowledge, and facilitating decision
making support of an organization's
objectives.
- Selection of criteria is important because
deriving solutions based on incorrect
criteria is akin to solving the wrong
problem.
- Optimizing subsystems will not, in general,
lead to an optimized system.

Sources
(Schreuder, 1995)

Focused Codes
Strategic system monitoring focuses on
system performance indicators at the
strategic level (Jaradat et al., 2017).

(Jaradat et al.,
2017)

Selection of indicators is important
because deriving solutions based on
incorrect criteria is akin to solving the
wrong problem (Hitch, 1953).

Initial Codes
- The specificity of the organization is
established by its boundaries and its
environment.
- Development and maintenance of the
boundary is basic to organizational
development.
- Organizational boundaries can be spaces
that encourage learning and exchange of
information that can support organizational
development.
- Strategies can be developed to manage and
cope with changes in the environment if
leaders allow knowledge and information to
be drawn from outside sources.

Sources
(Wellhofer, 1972)

Focused Codes
Boundaries help define the organization
while development and maintenance of
those boundaries are basic to the
organization's development (Wellhofer,
1972).

(Impedovo &
Manuti, 2016)

Learning and exchange of information
which may support organizational
development can occur at the
boundaries (Impedovo & Manuti,
2016).

(Neumann, 2018)

(Hitch, 1953)

The strategic monitoring system
should have in mind holistic goals
since optimizing subsystems will not,
in general, lead to an optimized system
(Adams, 2011).

(Adams, 2011)

313

CSG Function
System
Development

CSG Function
System
Development

System Principle
Communication

System Principle
Circular Causality

Initial Codes
- Organizational development has the
objective of improving effectiveness and
viability of an organization in response to
changing conditions including more
effective communications.
- Communicating a change vision is included
in organizational development.
- The vision and strategy should be
communicated frequently.
- One of the values of organizational
development is open, honest, and candid
communications.
- The attitudes and feelings communicated
by an organization’s leader influences the
effectiveness of an organizational
development endeavor.

Sources
(Shatrevich, 2014)

Focused Codes
Communicating a change vision and
strategy often and effectively are
supportive of organizational
development (Shatrevich, 2014;
Warrick, 2011).

Initial Codes
- Feedback regarding organizational
performance resulting from leadership
decisions informs future decisions
regarding changes need to improve the
organization's performance in the future.
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.

Sources
(Yukl, 2008)

Focused Codes
Organizational development involves
long term, continuous interventions
intended to improve organizational
effectiveness (Yukl, 2008).

(Worren et al.,
1999)

Organizational development provides
opportunities for feedback regarding
performance resulting from leadership
decisions which informs future
decisions regarding changes need to
improve the organization's performance
in the future (Worren et al., 1999).

(Warrick, 2011)

(Gohil &
Deshpande, 2014)

Attitudes and feelings communicated in
an honest and candid manner by an
organization's leader influences the
effectiveness of organizational
development (Darling et al., 2012;
Gohil & Deshpande, 2014).

(Darling et al.,
2012)

314
CSG Function
System
Development

CSG Function
System
Development

System Principle
Complementarity

System Principle
Control

Initial Codes
- Organizational complementarities result
from heterogenous resources being
matched in a manner such that positive
returns are generated above the effects
each resource might generate on their
own.
- Complementarities among tightly coupled
elements may inhibit organizational
change due to the need to make changes in
all elements of the system.
- Complementarities are system specific.
- Complementarities emerge in complex
systems involving interactions among
multiple elements.
- Organizational design elements are often
complementary.

Sources
(Ennen & Richter,
2010)

Initial Codes
- Controlling development processes may
employ development methodologies,
design paradigms, risk management
approaches, coordination strategies, and
process improvement strategies.
- Perception of loss of control may be an
unintended consequence of organizational
development.
- Management control is increased by
organizational change as it creates
uncertainty in employees.
- Control has been defined as any process
that helps align individual interests with
those of the organization.
- Control may be exercised to influence
behavior, outputs, or inputs.

Sources
(Patnayakuni et al.,
2006)

(Dessein & Santos,
2006)

(McKendall, 1993)

(Yu & Ming,
2008)

Focused Codes
Organizational elements, including
design elements, may be
complementary (Dessein & Santos,
2006).
Organizational complementarities,
which are system specific, result from
elements being matched in a way that
positive returns result that are greater
than each element might generate on its
own. There may also be a downside to
complementarity in that tightly couple
elements that are complementary may
inhibit organizational change due to the
need to make changes in all elements of
the system (Ennen & Richter, 2010)

Focused Codes
Control over a development process
may employ multiple approaches
(Patnayakuni et al., 2006).
The goals of organizational
development are improvement to the
organization's capabilities and viability;
however, leaders and managers should
be aware that organizational changes
can create perceptions of loss of control
or increased uncertainty in employees
(McKendall, 1993).

315

CSG Function
System
Development

System Principle
Dynamic
Equilibrium

Initial Codes
- The objective of organizational
development is to improve effectiveness
and viability in response to changing
conditions.
- Organizational development can proceed
along two paths, first the officially
planned path based on the concept of the
organization being in dynamic equilibrium
with its environment, and secondly, along
a path based on self-organization of an
extant informal organization.
- Organizational development may require
disruption and change of shared mental
models in order to arrive at a new
dynamic equilibrium.
- Creativity implies breaking extant
equilibrium and order.
- A system in dynamic equilibrium can
develop toward a state, a set of states, or
follow a trajectory that is limited within a
certain path.

Sources
(Shatrevich, 2014)

(Shaw, 1997)

(Borghini, 2005)

(Cayla, 2008)

Focused Codes
Organizational development is
undertaken to improve effectiveness
and viability in response to changing
conditions (Shatrevich, 2014).
System development can proceed based
on the concept of the organization
being in dynamic equilibrium with its
environment or along a path based on
self-organization of an extant informal
organization (Shaw, 1997).
If in dynamic equilibrium, system
development progress will be limited
within a certain path (Cayla, 2008).
Significant development may require
disruption and change in mental models
in order to arrive at a new dynamic
equilibrium (Borghini, 2005).

316

CSG Function
System
Development

CSG Function
System
Development

System Principle
Emergence

System Principle
Equifinality

Initial Codes
- System (organization) development is an
organization-wide endeavor to improve
an organization's effectiveness and
viability in response to changing
conditions.
- Self-organization naturally emerges from
interactions between agents within
organizations.
- System development in the form of
adaptive behavior can be influenced by
altering the distribution of agents within
the organization.

Sources
(Shatrevich, 2014)

Initial Codes
- System (organization) development is an
organization-wide endeavor to improve
an organization's effectiveness and
viability in response to changing
conditions.
- Organizational development is planned
intervention intended to increase
organizational effectiveness on a longterm and continuous basis.
- The same end state can be reached by
various paths.
- Organizations can reach the same final
state by way of different paths.

Sources
(Shatrevich, 2014)

(Anderson, 1999)

(Worren et al.,
1999)

(von Bertalanffy,
1969)
(Mohaghegh &
Mosleh, 2009)

Focused Codes
In response to changing conditions,
organizations can engage in
organizational development in an
endeavor to improve their effectiveness
and viability (Shatrevich, 2014).
Adaptive behavior can be influenced by
altering the distribution of agents
within the organization from which
may emerge self-organized system
development (Anderson, 1999).

Focused Codes
Organizational development is a
planned, organization-wide endeavor to
improve effectiveness and viability on
a long-term and continuous basis
(Shatrevich, 2014; Worren et al., 1999).
The means by which organizational
development is accomplished may be
various (Mohaghegh & Mosleh, 2009;
von Bertalanffy, 1969).

317
CSG Function
System
Development

CSG Function
System
Development

System Principle
Feedback

System Principle
Hierarchy

Initial Codes
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development is a long-term
effort seeking improvements in a number
of aspects of an organization. This
development effort is critical to the
viability of an organization.
- Feedback can communicate information
useful in correcting deviations.
- Feedback can provide information
regarding effects of previous development
decisions.
- Reliable feedback is important to
organizational development.

Sources
(Shatrevich, 2014)

Initial Codes
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development is more
successful when leaders at all levels of
hierarchy support the objectives of the
effort.

Sources
(Shatrevich, 2014)

(Yu & Ming,
2008)

Focused Codes
Organization development is an
organization-wide endeavor to improve
an organization's effectiveness and
viability in response to changing
condition (Shatrevich, 2014; Yu &
Ming, 2008).
Reliable feedback is important to the
development effort (Gohil &
Deshpande, 2014).

(Yukl, 2008)

Feedback can provide information
regarding effects of previous decisions
(Yukl, 2008).

(Gohil &
Deshpande, 2014)

(Yukl, 2008)

Focused Codes
System (organization) development is
an organization-wide effort to improve
the effectiveness and viability of an
organization in response to changing
conditions (Shatrevich, 2014).
System development may be more
successful when leaders at all levels of
hierarchy support the objectives of the
effort (Yukl, 2008).

318
CSG Function
System
Development

CSG Function
System
Development

System Principle
Holism

System Principle
Homeorhesis

Initial Codes
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development is a holistic,
long-term effort seeking improvements in a
number of aspects of an organization. This
development effort is critical to the
viability of an organization.
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.

Sources
(Shatrevich, 2014)

Initial Codes
- The objective of organizational
development is to improve effectiveness
and viability in response to changing
conditions.
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.
- Homeorhesis is the term applied to the
tendency of a process to continue along its
original path in spite of a temporary
disturbance.

Sources
(Shatrevich, 2014)

(Yu & Ming,
2008)

(Worren et al.,
1999)

(Worren et al.,
1999)

(Jantsch, 1978)

Focused Codes
Organizational development is a
holistic, long-term effort seeking to
improve an organization's effectiveness
and viability in response to changing
conditions (Shatrevich, 2014; Yu &
Ming, 2008).
Organizational development involves
long term and continuous interventions
which are intended to increase
organizational effectiveness (Worren et
al., 1999).

Focused Codes
The objective of organizational
development is to improve
effectiveness and viability in response
to changing conditions (Shatrevich,
2014) and involves long term,
continuous interventions intended to
increase the organization's
effectiveness (Worren et al., 1999).
Homeorhesis suggests that
development will come only if
sustained effort is expended (Jantsch,
1978).

319
CSG Function
System
Development

CSG Function
System
Development

System Principle
Homeostasis

System Principle
Incompressibility

Initial Codes
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Homeostatic systems keep essential
variables in regions that keep the system
viable.

Sources
(Worren et al.,
1999)

Initial Codes
- The objective of organizational
development is to improve effectiveness
and viability in response to changing
conditions, including more effective
communications.
- Organizational development is a holistic,
long-term effort seeking improvements in a
number of aspects of an organization. This
development effort is critical to the
viability of an organization.
- In order to predict the behavior of a system
we must have complete understanding of
that system.
- A complex system can never be completely
known.

Sources
(Shatrevich, 2014)

(Shatrevich, 2014)

(Froese & Ziemke,
2009)

(Yu & Ming,
2008)

(Cillers, 2000)

Focused Codes
Organizational development is an
organization-wide endeavor to improve
effectiveness and viability in response
to changing conditions (Shatrevich,
2014) that involves long term and
continuous interventions (Worren et al.,
1999).
Homeostatic mechanisms help maintain
essential variables in regions that keep
the system viable during the
development process (Froese &
Ziemke, 2009).

Focused Codes
Organizational development is a
holistic, long-term effort seeking
improvements in a number of aspects
of an organization (Yu & Ming, 2008)
its objective is to improve effectiveness
and viability in response to changing
conditions (Shatrevich, 2014).
Challenging system development is
that organizations are complex systems
and can, therefore, not be completely
known (Cillers, 2000).

320
CSG Function
System
Development

CSG Function
System
Development

System Principle
Information
Redundancy

System Principle
Minimal Critical
Specification

Initial Codes
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.
- Information redundancy contributes to the
adaptive capacity of organizations and
refers to the use of information over and
above that which is minimally required to
communicate a given message thus
enhancing transmission reliability.

Sources
(Shatrevich, 2014)

Initial Codes
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.
- Complex organizations do not thrive when
too much control is exercised.
- Minimal critical specification allows
executors maximum control over their
tasks.

Sources
(Shatrevich, 2014)

(Worren et al.,
1999)

(Staber & Sydow,
2002)

(Worren et al.,
1999)

(Cillers, 2000)
(Niepce &
Molleman, 1996)

Focused Codes
Organizational development involves
long term and continuous interventions
which are intended to increase
organizational effectiveness (Worren et
al., 1999) and viability in response to
changing conditions (Shatrevich,
2014).
The information sharing required to
support the development may be
enhanced by information redundancy as
a result of increased transmission
reliability (Staber & Sydow, 2002).

Focused Codes
Minimal critical specification suggests
care be taken in executing the
development to avoid over excessive
control (Niepce & Molleman, 1996).
Complex organizations do not fare well
when too much control is exercised
(Cillers, 2000).

321
CSG Function
System
Development

CSG Function
System
Development

System Principle
Multifinality

System Principle
Power Law

Initial Codes
- Multifinality suggests the internal
processes of a system, not the initial
conditions, are responsible for the end
state.
- A common starting point may exist, but as
a result of choices made, the end state may
differ.
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.

Sources
(Adams, 2011)

Initial Codes
- Systems following a power law distribution
may exhibit random appearing behavior,
however, there is a hidden order.
- For events that follow power law
distributions, large events are more
common than would be predicted by a
Gaussian distribution.
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.

Sources
(Clancy, 2014)

(Cicchetti &
Rogosch, 1996)
(Shatrevich, 2014)

(Worren et al.,
1999)

(Koubatis &
Schonberger,
2005)
(Shatrevich, 2014)

(Worren et al.,
1999)

Focused Codes
Organizational development is an
organization-wide endeavor to improve
an organization's effectiveness and
viability in response to changing
conditions (Shatrevich, 2014) often
involving long term and continuous
interventions which are intended to
increase organizational effectiveness
(Worren et al., 1999).
A common starting point for
development may exist, but as a result
of choices made and internal processes
used, the end state may differ (Adams,
2011) (Cicchetti & Rogosch, 1996).

Focused Codes
Events having significant impact on
organizational development are less
likely to occur than smaller impact
events, but they occur more frequently
than predicted by a Gaussian
distribution (Koubatis & Schonberger,
2005).

322
CSG Function
System
Development

System Principle
Purposive Behavior

Initial Codes
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.
- Organizational development is a holistic,
long-term effort seeking improvements in a
number of aspects of an organization. This
development effort is critical to the
viability of an organization.
- Purposive implies choice or selection
process in its behavior.
- Purposive behavior implies an end result is
to be produced.
- Purposeful means an action or behavior is
directed toward attainment of a goal.

Sources
(Shatrevich, 2014)

(Worren et al.,
1999)

(Yu & Ming,
2008)

(Churchman &
Ackoff, 1950)

(Rosenblueth et
al., 1943)

Focused Codes
System (organization) development is a
holistic, organization-wide endeavor to
improve an organization's effectiveness
and viability in response to changing
conditions (Shatrevich, 2014; Yu &
Ming, 2008).
Organizational development involves
purposive behavior in that the courses
of actions followed require choices to
be made in pursuing an end goal of
improving effectiveness (Churchman &
Ackoff, 1950; Rosenblueth et al.,
1943).
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CSG Function
System
Development

CSG Function
System
Development

System Principle
Recursion

System Principle
Redundancy

Initial Codes
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.
- "The Recursive System Theorem states that
any viable system contains, and is
contained in, a viable system."(p. 308)
- Management cannot focus on only one
level of recursion.
- Organizational development involves
visualizing alternative futures and
inventing them based upon a current
integrated model of the organization
including all levels of recursion.
- Recursion suggests that fundamental laws
present at one level are also present in the
next higher level of a system.

Sources
(Shatrevich,
2014)s

Initial Codes
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational redundancy can contribute
to developing a reliable organization.
- Redundancy is the duplication of resources
or functions in order to increase system
reliability.

Sources
(Shatrevich, 2014)

(Worren et al.,
1999)

(Beer, 1994)

Focused Codes
Organizational development is an
organization-wide endeavor to improve
an organization's effectiveness and
viability in response to changing
conditions (Shatrevich, 2014) over the
long term with continuous
interventions (Worren et al., 1999).
It involves visualizing alternative
futures and inventing them based upon
a current integrated model of the
organization including all levels of
recursion (Beer, 1994).

(Hester & Adams,
2014)

(Marcus, 1995)
(Pahl & Beitz,
2013)

Focused Codes
Organizational development is an
organization-wide endeavor to improve
an organization's effectiveness and
viability in response to changing
conditions (Shatrevich, 2014).
Redundancy is the duplication of
resources or functions (Pahl & Beitz,
2013) which can contribute to the
development of a reliable organization
(Marcus, 1995).
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CSG Function
System
Development

CSG Function
System
Development

System Principle
Redundancy of
Potential Command

System Principle
Relaxation Time

Initial Codes
- Organizational development involves
visualizing alternative futures and
inventing them based upon a current
integrated model of the organization
including all levels of recursion.
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Redundancy of potential command
suggests decision authority is distributed
throughout the system or organization with
the location of the decision maker being
dependent upon where the relevant
information to make the decision is located.

Sources
(Beer, 1994)

Initial Codes
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.
- A system must return to stability before
receiving another disturbance or regulation
is impossible.

Sources
(Shatrevich, 2014)

(Shatrevich, 2014)

(Arévalo &
Espinosa, 2015)

(Worren et al.,
1999)

(Beer, 1994)

Focused Codes
Organization development is an
organization-wide endeavor to improve
an organization's effectiveness and
viability in response to changing
conditions (Shatrevich, 2014).
Organizational development involves
visualizing alternative futures and
inventing them based upon a current
integrated model of the organization
including all levels of recursion (Beer,
1994).
Redundancy of potential command
suggests involvement and decision
making at all levels of the organization
depending upon where the relevant
information is located (Arévalo &
Espinosa, 2015).

Focused Codes
Relaxation time cautions that the
development must be executed so as to
allow the system sufficient time to
return to stability before implementing
more changes or regulation is
impossible (Beer, 1994).

325
CSG Function
System
Development

CSG Function
System
Development

System Principle
Requisite Hierarchy

System Principle
Requisite Parsimony

Initial Codes
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.
- Requisite hierarchy suggests the control
hierarchy be established based on
regulatory need.
- The ability to exercise control can be
enhanced by increasing the hierarchy of
within an organization.

Sources
(Shatrevich, 2014)

Initial Codes
- Organizational development is a holistic,
long-term effort seeking improvements in a
number of aspects of an organization. This
development effort is critical to the
viability of an organization.
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.
- Dialog should not force people to make
judgements that exceed their cognitive
capacity (cognitive overload).
- Humans have limited capacity to receive,
process, and recall information.

Sources
(Yu & Ming,
2008)

(Worren et al.,
1999)
(Aulin‐
Ahmavaara, 1979)
(Zexian & Xuhui,
2010)

(Shatrevich, 2014)

(Worren et al.,
1999)

(Christakis, 2004)

(G. A. Miller,
1956)

Focused Codes
Organizational development involves
improvement throughout an
organization (Shatrevich, 2014)
involving long term and continuous
interventions (Worren et al., 1999).
Requisite hierarchy suggests control of
the endeavor can be enhanced by
increasing the hierarchy (Zexian &
Xuhui, 2010) if required based on the
regulatory need (Aulin‐Ahmavaara,
1979).

Focused Codes
Organizational development is a
holistic, long term effort (Yu & Ming,
2008) implemented organization-wide
to improve an organization's
effectiveness and viability in response
to changing conditions (Shatrevich,
2014).
Given the limited capacity of humans
to receive, process and recall
information (G. A. Miller, 1956),
requisite parsimony cautions
organizational development efforts be
executed in a manner that avoids
cognitive overload by participants
(Christakis, 2004).
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CSG Function
System
Development

CSG Function
System
Development

System Principle
Requisite Saliency

System Principle
Requisite Variety

Initial Codes
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.
- Requisite saliency is concerned with the
importance of an issue, observation, or
factor relative to others.
- The situational factors are seldom of equal
saliency (importance).
- Emphasizing the wrong things can impact
productivity.

Sources
(Shatrevich, 2014)

Initial Codes
- Organizational development involves
visualizing alternative futures and
inventing them based upon a current
integrated model of the organization
including all levels of recursion.
- "Only variety can absorb variety". (p. 89)
- System (organization) development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- A system must have sufficient diversity to
cope with changes encountered.

Sources
(Beer, 1994)

(Worren et al.,
1999)

(Christakis, 2004)

Focused Codes
Organizational development is an
organization-wide endeavor to improve
an organization's effectiveness and
viability in response to changing
conditions (Shatrevich, 2014).
Requisite saliency, which is concerned
with the relative importance of issues
(Christakis, 2004).
Concentrating on the wrong issues can
impact performance (Warfield, 1999).

(Warfield, 1999)

(Shatrevich, 2014)

(Zexian & Xuhui,
2010)

Focused Codes
Since "only variety absorbs variety"
(Beer, 1994).
The development effort must be
sufficiently robust to have the diversity
needed to cope with changing
conditions (Zexian & Xuhui, 2010).
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CSG Function
System
Development

CSG Function
System
Development

System Principle
Satisficing

System Principle
Self-Organization

Initial Codes
- Organization development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development takes a
holistic perspective across the organization.
- Organizational development involves long
term and continuous interventions which
are intended to increase organizational
effectiveness.
- Satisficing is settling for adequate solutions
instead of insisting on optimal solutions.
- Multiple objectives may encourage
satisficing decisions.

Sources
(Shatrevich, 2014)

Initial Codes
- Self-organization governs the way complex
organizations behave and structure
themselves.
- Self-organization requires agents to have a
sense of identity (self-reference),
relationship (what their contribution is),
and information as well as means to share
that information.
- Organization development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Organizational development involves long
term and continuous interventions intended
to increase organizational effectiveness.
- Self-organization is the "emergence of
structures and properties at the system
level" involving interacting components
without centralized control. (p. 126)

Sources
(Stevenson, 2012)

(Rowland, 2007)
(Worren et al.,
1999)

(Waterman, Jr. et
al., 1980)
(Casler, 2014)

(Shatrevich, 2014)

(Worren et al.,
1999)
(Buenstorf, 2000)

Focused Codes
Organizational development is a
holistic endeavor (Rowland, 2007).
Multiple issues are addressed in
organizational development which may
encourage satisficing decisions (Casler,
2014).
Satisficing is settling for adequate
solutions instead of pursuing optimal
solutions (Waterman, Jr. et al., 1980).

Focused Codes
Organization development is an
organization-wide endeavor
(Shatrevich, 2014).
Self-organization is the "emergence of
structures and properties at the system
level" involving interacting
components without centralized control
(Buenstorf, 2000).
In complex systems such as
organizations, self-organization
governs behavior and structure and
involves agents having have a sense of
identity (self-reference), relationship
(what their contribution is), and
information as well as means to share
that information (Stevenson, 2012).
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CSG Function
System
Development

System Principle
Sub-Optimization

Initial Codes
- Organization development is an
organization-wide endeavor to improve an
organization's effectiveness and viability in
response to changing conditions.
- Optimizing sub-systems in isolation risks
conflicts that reduce overall output.
- For systems to operate optimally, the
criteria used to determine this condition
must be appropriate to the system level, not
the sub-system level.
- Optimizing subsystems will not, in general,
lead to an optimized system.

Sources
(Shatrevich, 2014)

(Dalton, 2009)
(Hitch, 1953)

(Adams, 2011)

Focused Codes
Organizational development is an
organization-wide endeavor to improve
an organization's effectiveness and
viability in response to changing
conditions (Shatrevich, 2014).
Optimizing at the subsystem level will
not, in general, lead to an optimized
system (Adams, 2011).
System development areas should be
chosen at the system level (Hitch,
1953) as optimizing at a lower level in
isolation risks reduction in
improvements (Dalton, 2009).
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CSG Function
System Learning

System Principle
Boundary

Initial Codes
- System (organization) learning may result
from refinement of existing capability
within the boundary of the system or
invention and/or importation of new
capabilities from outside the system
boundary.
- System (organization) learning is not
always intentional.
- Organizational learning results if it acquires
knowledge recognized as useful.
- Accurate feedback regarding cause-effect
relationships facilitates intentional learning.
- Learning from other organizations is
common.
- Sharing information across organizational
boundaries can be difficult.
- In a social network environment,
individuals learn as free actors, that is,
knowledge is not controlled by managers.
- In these organizations, boundaries are not
barriers that inhibit learning.

Sources
(March, 1991)

(Huber, 1991)

(Becker, 2018)
(Kaminska &
Borzillo, 2018)

Focused Codes
Perspectives and knowledge are
generally aligned within the boundaries
of a system which facilitates refining of
existing capabilities or invention of
new capabilities germane to that system
(March, 1991).
Importing knowledge from outside of
the system may be difficult depending
upon the system paradigm (Becker,
2018).
For systems amenable to a social
networking environment, boundaries
are not a significant barrier to
organizational learning by
incorporation (Kaminska & Borzillo,
2018).
Organizational learning is not always
intentional, but if it is, accurate
feedback facilitates the process (Huber,
1991).
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CSG Function
System Learning

CSG Function
System Learning

System Principle
Communication

System Principle
Circular Causality

Initial Codes
- Organizational learning involves
organizational procedures for sustaining,
supplementing and improving core function
knowledge and practices.
- More organizational learning occurs when
knowledge is shared between components
and this knowledge is recognized as
potentially useful.
- Organizational learning is an example of
adaptation.
- Organizational learning can help accelerate
the discovery of viable organizational
forms.
- Organizational learning requires shared
mental models that cut across subcultures
of an organization hence requiring
information be communicated across
subculture boundaries.

Sources
(Gronn, 1997)

Initial Codes
- Feedback regarding organizational
performance resulting from leadership
decisions informs future decisions
regarding changes need to improve the
organization's performance in the future.
- Organizational learning produces and is
produced by the organizational learning
system.
- Organizational learning capabilities are
influenced by environmental selection,
they in turn, influence the selection
processes.

Sources
(Yukl, 2008)

(Huber, 1991)

(Bruderer &
Singh, 1996)

Focused Codes
Shared mental models that cut across
the organization are important to
organizational learning to sustain,
supplement and improve core function
knowledge and practices (Gronn, 1997;
Schein, 1993) }.
Organizational learning involves
adaptation and may accelerate
discovery of viable organizational
forms (Bruderer & Singh, 1996).

(Schein, 1993)

(Robinson et al.,
1997)
(Bruderer &
Singh, 1996)

Focused Codes
The learning capabilities of an
organization are influenced by
environmental selection which in turn
influence the selection process
(Bruderer & Singh, 1996).
Learning within the organization
produces the organizational learning
system which in turn is produced by the
learning system (Robinson et al.,
1997).

331
CSG Function
System Learning

System Principle
Complementarity

Initial Codes
- Improving existing capabilities and
developing new ones are complementary
in enhancing organizational learning.
- Experiential organizational learning
(learning based on experiences in an
organization) complements vicarious
organizational learning (learning based on
interorganizational ideas) in improving
practices and outcomes.
- Organizational learning involves
complementarity of exploration of new
ideas and exploitation of existing ideas.

Sources
(Costanzo &
Tzoumpa, 2008)
(Aranda et al.,
2017)

Focused Codes
Organizational learning is enhanced by
improving existing capabilities and
developing new ones (Costanzo &
Tzoumpa, 2008).
Exploitation of existing capabilities and
exploration of new ideas are
complementary activities supporting
organizational learning (March, 1991).

(March, 1991)

332
CSG Function
System Learning

System Principle
Control

Initial Codes
- Increased generational diversity and
ubiquity of social networks have influenced
the acquisition and retention of knowledge
in organizations giving individuals more
control over what and how knowledge is
acquired and how collective memory is
constructed among individuals.
- Management is less able to control who
learns what as a result of ubiquitous social
networks.
- Organizational learning is a process
whereby an organization is changed to fit a
changed environment.
- Included in organizational learning is
detection of problems both external and
internal to the organization and
determination of solutions to problems as
well as how to adapt to the environment.
- Organizational learning is crucial to
organizational viability.
- Control is concerned with the processes
used by an organization to adapt to its
environment.
- Organizational purpose, coordination and
change are concerns of control in an
organization.
- Barriers to organizational learning include
emotional barriers, political obstacles, and
managerial control issues.

Sources
(Kaminska &
Borzillo, 2018)

(Kloot, 1997)

Focused Codes
Organizational learning is a process
that includes detection of problems,
determinations of solutions and
adaptation to the environment whereby
the organization is changed to fit a
changed environment in order to
remain viable (Kloot, 1997).
Individual emotional barriers, political
obstacles, and managerial control
issues are barriers to organizational
change(Seo, 2003).
The ubiquity of social networks has
influenced the acquisition and retention
of knowledge in organizations giving
individuals more control over what and
how knowledge is acquired and how
collective memory is constructed
among individuals (Kaminska &
Borzillo, 2018).

(Seo, 2003)

333
CSG Function
System Learning

CSG Function
System Learning

System Principle
Dynamic
Equilibrium

System Principle
Emergence

Initial Codes
- Organizational learning takes place when
errors in performance are detected and
corrective action taken.
- Feedback provides source of information
to support organizational learning that
compels change to performance or
organization.
- Learning is an organized change.
- Dynamic equilibrium implies the total of
forces applied to the system do not make
it veer from a specific course.
- The changes made by a system in dynamic
equilibrium are limited within a certain
path.

Sources
(Gronn, 1997)

(Cayla, 2008)

Feedback provides information to
support organizational learning
(Bovens et al., 2008).

Initial Codes
- Organizations adjust to reality using
organizational learning.
- Leadership emphasis can stimulate
interactive exchange of information in an
organization which influences
organizational learning resulting in
emergent ideas and initiatives.
- Organizational learning involves
developing "new and diverse
interpretation of events and situations" as
well as the emergence of enough
consensus regarding the interpretations to
allow collective action.

Sources
(Simons, 1990)

Focused Codes
Organizational learning supports
adjustment to new realities. A role
leadership plays in organizational
learning is stimulating emergent
interactive exchange of information
within an organization (Simons, 1990).

(Costanzo &
Tzoumpa, 2008, p.
148)

The ideas and initiatives to develop
new interpretations of events can be
developed and a consensus regarding
the interpretation of the events can
emerge so as to allow collective action
(Costanzo & Tzoumpa, 2008).

(Bovens et al.,
2008)

Focused Codes
Organizations remaining in states of
dynamic equilibrium are limited in the
changes that can be implemented to
address and correct performance errors
as a result of organizational learning
(Cayla, 2008; Gronn, 1997).

334
CSG Function
System Learning

CSG Function
System Learning

System Principle
Equifinality

System Principle
Feedback

Initial Codes
- Organizations adjust to reality using
organizational learning.
- Leadership emphasis can stimulate
interactive exchange of information in an
organization which influences
organizational learning resulting in
emergent ideas and initiatives.
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- An organization learns if any of its units
acquires knowledge that it recognizes as
potentially useful to the organization.
- Organizations can reach the same final
state by way of different paths.

Sources
(Simons, 1990)

Initial Codes
- Organizational learning is about adjusting
to reality and using knowledge to improve
viability.
- Organizational learning is a means to
develop capabilities that contribute to
competitive advantages.
- Organizational learning is based on the
concept of feedback.
- Accurate feedback enhances experiential
organizational learning.

Sources
(Simons, 1990)

Focused Codes
Organizational learning is a means by
which organizations adjust to reality
(Simons, 1990) and involves
procedures for sustaining,
supplementing, and improving core
function knowledge and practices
(Gronn, 1997).

(Gronn, 1997)

(Huber, 1991)

Equifinality suggests the means by
which organizational learning occurs
may vary (Mohaghegh & Mosleh,
2009).

(Mohaghegh &
Mosleh, 2009)

(Crossan &
Berdrow, 2003)
(Jones & Hendry,
1994)
(Huber, 1991)

Focused Codes
Organizational learning is a means to
develop capabilities that contribute to
competitive advantages (Crossan &
Berdrow, 2003) by adjusting to reality
and using knowledge to improve
viability (Simons, 1990).
Feedback is basic to organizational
learning (Jones & Hendry, 1994).
Experiential organizational learning
which is dependent on accurate
feedback (Huber, 1991).
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CSG Function
System Learning

CSG Function
System Learning

System Principle
Hierarchy

System Principle
Holism

Initial Codes
- Organizational learning requires people at
all levels of organizational hierarchy to
practice generative (fundamental) learning
in order to create the organization's future.
- Hierarchical and staff led processes may
dampen innovation.
- Organizational development is more
successful when leaders at all levels of
hierarchy support the objectives of the
effort.

Sources
(Kloot, 1997)

Initial Codes
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- Organizational learning is the capacity or
process within an organization to maintain
or improve performance based on
experience. The process involves
knowledge acquisition, sharing, and
utilization.
- Organizational learning requires people at
all levels of organizational hierarchy to
practice generative (fundamental) learning
in order to create the organization's future.
- For organizational learning to be
successful, a holistic approach is required.

Sources
(Gronn, 1997)

(Yukl, 2008)

(Costanzo &
Tzoumpa, 2008)

(Kloot, 1997)

(Beeby & Booth,
2000)

Focused Codes
Although hierarchical and staff led
processes may dampen innovation,
organizational learning requires people
at all levels of organizational hierarchy
to practice generative (fundamental)
learning in order to create the
organization's future (Kloot, 1997).
Organizational development is more
successful when leaders at all levels of
hierarchy support the objectives of the
effort (Yukl, 2008).

Focused Codes
Organizational learning must be
holistic to be successful (Beeby &
Booth, 2000) and involves knowledge
acquisition, sharing, and usage
(Costanzo & Tzoumpa, 2008).
Organizational learning involves
organizational procedures for
sustaining, supplementing, as well as
improving core function knowledge
and practices (Gronn, 1997) while
involving people at all levels of
organizational (Kloot, 1997).
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CSG Function
System Learning

CSG Function
System Learning

System Principle
Homeorhesis

System Principle
Homeostasis

Initial Codes
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- Organizational learning is about adjusting
to reality and using knowledge to improve
viability.
- Organizational learning is a process
whereby an organization is changed to fit a
changed environment.
- Homeorhesis is the term applied to the
tendency of a process to continue along its
original path in spite of a temporary
disturbance.

Sources
(Gronn, 1997)

Initial Codes
- Homeostatic systems keep essential
variables in regions that keep the system
viable.
- Homeostatic forces can hinder innovation
and organizational learning as it is their
function to prevent changes that might
affect organizational stability.
- There is a natural tendency toward
homeostasis in organizations.
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.

Sources
(Froese & Ziemke,
2009)

(Simons, 1990)

(Kloot, 1997)

(Jantsch, 1978)

(Joyce, 1982)

(Milam, 2005)
(Gronn, 1997)

Focused Codes
Homeorhesis suggests for
improvements resulting from
organizational learning to be enacted or
sustained, there must be a continuous
effort (Jantsch, 1978).
Organizational learning involves
organizational procedures for
sustaining, supplementing, and
improving core function knowledge
and practices (Gronn, 1997),
Adjusting to reality and using
knowledge to improve viability are
objectives of organizational learning
(Simons, 1990) in order to fit a
changed environment (Kloot, 1997).

Focused Codes
There is a natural tendency toward
homeostasis in organizations (Milam,
2005).
Homeostasis can hinder innovation and
organizational learning (Joyce, 1982)as
it is their function to prevent changes
that might affect organizational
stability (Froese & Ziemke, 2009).
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CSG Function
System Learning

System Principle
Incompressibility

Initial Codes
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- Organizational learning is about adjusting
to reality and using knowledge to improve
viability.
- Organizational learning is a process
whereby an organization is changed to fit a
changed environment.
- A complex system can never be completely
known.

Sources
(Gronn, 1997)

(Simons, 1990)

(Kloot, 1997)

(Cillers, 2000)

Focused Codes
An organization, as a complex system,
is not completely known (Cillers, 2000)
and therefore perceptions of the
organization may be incorrect.
Organizational learning is about
adjusting to reality while using
knowledge to improve viability
(Simons, 1990) by changing to fit a
changed environment (Kloot, 1997).
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CSG Function
System Learning

System Principle
Information
Redundancy

Initial Codes
- Organizational learning is about adjusting
to reality and using knowledge to improve
viability.
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- Information redundancy aids organizational
learning when knowledge and information
are widely shared among members of the
organization which provides the
opportunity to create new forms of
knowledge.
- Redundancy of information enhances
information processing capacity and
enables knowledge creation.
- Redundancy of information means the
organization has information that is beyond
its immediate operational requirements.
- Redundancy of information can make an
organization more tolerant of errors.
- Redundancy of information supports
organizational learning as a result of
sharing of information between individual
which encourages sharing of tacit
knowledge.

Sources
(Simons, 1990)

(Gronn, 1997)

(Schaefer &
Harvey, 2000)

(Kalkan, 2005)

(Schmitz et al.,
2014)

Focused Codes
Organizational learning is about
adjusting to reality and using
knowledge to improve viability
(Simons, 1990) and involves
organizational procedures for
sustaining, supplementing, and
improving core function knowledge
and practices (Gronn, 1997).
Information redundancy can aid
organizational learning when
knowledge and information are widely
shared among members (Schaefer &
Harvey, 2000), by encourage sharing of
tacit knowledge (Schmitz et al., 2014),
and by making the organization more
fault tolerant (Kalkan, 2005).
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CSG Function
System Learning

CSG Function
System Learning

System Principle
Minimal Critical
Specification

System Principle
Multifinality

Initial Codes
- Organizational learning is a process
whereby an organization is changed to fit a
changed environment.
- Organizational learning is crucial to
organizational viability.
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- Organizational learning is about adjusting
to reality and using knowledge to improve
viability.
- Minimal critical specification suggests
what is essential should be specified, that
which is not essential, should not be
specified.

Sources
(Kloot, 1997)

Initial Codes
- Multifinality suggests the internal
processes of a system, not the initial
conditions, are responsible for the end
state.
- A common starting point may exist, but as
a result of choices made, the end state may
differ.
- Organizational learning is a process
whereby an organization is changed to fit a
changed environment.
- Organizational learning is crucial to
organizational viability.

Sources
(Adams, 2011)

(Gronn, 1997)

(Simons, 1990)

(Hester & Adams,
2014)

(Cicchetti &
Rogosch, 1996)
(Kloot, 1997)

Focused Codes
Organizational learning is a process
that crucial to organizational viability
whereby an organization is changed to
fit a changed environment (Kloot,
1997) by using knowledge to improve
viability (Simons, 1990) and involves
procedures for sustaining,
supplementing, and improving core
function knowledge and practices
(Gronn, 1997).
Minimal critical specification suggests
that what is essential should be
specified, that which is not essential,
should not (Hester & Adams, 2014).

Focused Codes
Organizational learning, crucial to an
organization's viability, is a process
whereby an organization is changed to
fit a changed environment that includes
detection of problems both internal and
external as well as ways to adapt
(Kloot, 1997).
Multifinality suggests choices made
and processes followed can impact the
end state (Adams, 2011; Cicchetti &
Rogosch, 1996).
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CSG Function
System Learning

System Principle
Power Law

Initial Codes
- Organizations determine courses of action
regarding responses to rare events
depending upon how they experience and
perceive the impact of the event.
- Organizational learning is a process
whereby an organization is changed to fit a
changed environment.
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- For events that follow power law
distributions, large events are more
common than would be predicted by a
Gaussian distribution.

Sources
(Lampel et al.,
2009)

(Kloot, 1997)

(Gronn, 1997)

(Koubatis &
Schonberger,
2005)

Focused Codes
Organizational learning is a process
whereby an organization is changed to
fit a changed environment (Kloot,
1997) and involves organizational
procedures for sustaining,
supplementing, and improving core
function knowledge and practices
(Gronn, 1997).
Organizations determine courses of
action regarding responses to rare
events depending upon how they
experience and perceive the impact of
these events (Lampel et al., 2009).
Although rare, they may be more
common than predicted by a Gaussian
distribution (Koubatis & Schonberger,
2005).

341
CSG Function
System Learning

System Principle
Purposive Behavior

Initial Codes
- Organizational learning is a process
whereby an organization is changed to fit a
changed environment.
- Included in organizational learning is
detection of problems both external and
internal to the organization and
determination of solutions to problems as
well as how to adapt to the environment.
- Organizational learning is crucial to
organizational viability.
- Organizational learning is about adjusting
to reality and using knowledge to improve
viability.
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- Purposive implies choice or selection
process in its behavior.
- Purposeful means an action or behavior is
directed toward attainment of a goal.

Sources
(Kloot, 1997)

(Simons, 1990)

(Gronn, 1997)

(Churchman &
Ackoff, 1950)
(Rosenblueth et
al., 1943)

Focused Codes
Purposive behavior implies choice
directed at a goal (Churchman &
Ackoff, 1950; Rosenblueth & Wiener,
1950).
Organizational learning is a purposive
process whereby an organization is
changed to fit a changed environment.
by detecting problems both external
and internal to the organization and
determining (selecting) solutions to
problems as well as how to adapt core
function knowledge and practices to the
environment to improve viability
(Gronn, 1997; Kloot, 1997; Simons,
1990).

342
CSG Function
System Learning

CSG Function
System Learning

System Principle
Recursion

System Principle
Redundancy

Initial Codes
- Organizational learning is a process
whereby an organization is changed to fit a
changed environment.
- Organizational learning involves people at
all levels of the organization
- Organizational learning is about adjusting
to reality and using knowledge to improve
viability.
- "The Recursive System Theorem states that
any viable system contains, and is
contained in, a viable system."(p. 308)
- Management cannot focus on only one
level of recursion.

Sources
(Kloot, 1997)

Initial Codes
- Organizational learning is about adjusting
to reality and using knowledge to improve
viability.
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- Redundancy is the duplication of resources
or functions in order to increase system
reliability.
- Redundancy can decrease the probability of
failure including the generation and/or
receipt of false, distorted, or misleading
information.

Sources
(Simons, 1990)

(Simons, 1990)

(Beer, 1994)

(Gronn, 1997)

(Pahl & Beitz,
2013)
(Landau, 1969)

Focused Codes
Organizations are recursive systems
with each level of recursion containing
and being contained in other levels of
recursion (Beer, 1994).
Organizational learning is a process
whereby an organization is changed to
fit a changed environment involving
people at all levels (recursions) of the
organization (Kloot, 1997). It is about
adjusting to reality and using
knowledge to improve organizational
viability at each level of recursion and
as a whole (Simons, 1990).
Management cannot focus on only one
level of recursion (Beer, 1994).

Focused Codes
Organizational learning involves
organizational procedures for
sustaining, supplementing, and
improving core function knowledge
and practices (Gronn, 1997) in order to
adjust to reality (Simons, 1990).
Redundancy in functional knowledge
can support increases in reliability
(Pahl & Beitz, 2013) while decreasing
probability of failure due to misleading
information (Landau, 1969).

343
CSG Function
System Learning

System Principle
Redundancy of
Potential Command

Initial Codes
- Organizational learning is a process
whereby an organization is changed to fit a
changed environment.
- Included in organizational learning is
detection of problems both external and
internal to the organization and
determination of solutions to problems as
well as how to adapt to the environment.
- Organizational learning requires people at
all levels of organizational hierarchy to
practice generative (fundamental) learning
in order to create the organization's future.
- Organizational learning is about adjusting
to reality and using knowledge to improve
viability.
- Redundancy of potential command
suggests decision authority is distributed
throughout the system or organization with
the location of the decision maker being
dependent upon where the relevant
information to make the decision is located.

Sources
(Kloot, 1997)

(Simons, 1990)

(Arévalo &
Espinosa, 2015)

Focused Codes
Organizational learning is about
adjusting to reality and using
knowledge to improve viability
(Simons, 1990). It is a process wherein
problems are detected, and solutions
determined t in order to make changes
to an organization to fit a changed
environment (Kloot, 1997).
Organizational learning is distributed
throughout the organization with the
location being dependent on where the
relevant information is located
(Arévalo & Espinosa, 2015).
Organizational learning requires people
at all levels of organizational hierarchy
to practice generative (fundamental)
learning in order to create the
organization's future (Kloot, 1997).

344
CSG Function
System Learning

CSG Function
System Learning

System Principle
Relaxation Time

System Principle
Requisite Hierarchy

Initial Codes
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- Organizational learning is about adjusting
to reality and using knowledge to improve
viability.
- Included in organizational learning is
detection of problems both external and
internal to the organization and
determination of solutions to problems as
well as how to adapt to the environment.
- A system must return to stability before
receiving another disturbance or regulation
is impossible.

Sources
(Gronn, 1997)

Initial Codes
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- Organizational learning is about adjusting
to reality and using knowledge to improve
viability.
- Organizational learning requires people at
all levels of organizational hierarchy to
practice generative (fundamental) learning
in order to create the organization's future.
- Requisite hierarchy suggests the control
hierarchy be established based on
regulatory need.
- The ability to exercise control can be
enhanced by increasing the hierarchy of
within an organization.

Sources
(Gronn, 1997)

(Simons, 1990)

Focused Codes
Relaxation time suggests that changes
made as a result of system learning
must not be so frequent as to not allow
the system to return to stability before
implementing additional changes or
regulation will not be possible (Beer,
1994).

(Kloot, 1997)

(Beer, 1994)

(Simons, 1990)

(Kloot, 1997)

(Aulin‐
Ahmavaara, 1979)
(Zexian & Xuhui,
2010)

Focused Codes
Organizational learning involves
organizational procedures for
sustaining, supplementing, and
improving core function knowledge
and practices (Gronn, 1997) involving
people at all levels of organizational
hierarchy (Kloot, 1997) in order to
adjust to reality and improve viability
(Simons, 1990).
Requisite hierarchy suggests control of
the endeavor can be enhanced by
increasing the hierarchy (Zexian &
Xuhui, 2010) but also cautions that the
hierarchy established should be based
on regulatory need (Aulin‐Ahmavaara,
1979).

345

CSG Function
System Learning

CSG Function
System Learning

System Principle
Requisite Parsimony

System Principle
Requisite Saliency

Initial Codes
- Included in organizational learning is
detection of problems both external and
internal to the organization and
determination of solutions to problems as
well as how to adapt to the environment.
- Is about adjusting to reality and using
knowledge to improve viability.
- Involves organizational procedures for
sustaining, supplementing, and improving
core function knowledge and practices.
- Dialog should not force people to make
judgements that exceed their cognitive
capacity (cognitive overload).
- Humans have limited capacity to receive,
process, and recall information.

Sources
(Kloot, 1997)

Initial Codes
- Organizational learning is a process
whereby an organization is changed to fit a
changed environment.
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- Organizational learning is about adjusting
to reality and using knowledge to improve
viability.
- Requisite saliency is concerned with the
importance of an issue, observation, or
factor relative to others.
- The situational factors are seldom of equal
saliency (importance).
- Emphasizing the wrong things can impact
productivity.

Sources
(Kloot, 1997)

(Simons, 1990)
(Gronn, 1997)

(Christakis, 2004)

(G. A. Miller,
1956)

(Gronn, 1997)

(Simons, 1990)

(Christakis, 2004)

(Warfield, 1999)

Focused Codes
Organizational learning is about
adjusting to reality and using
knowledge to improve viability
(Simons, 1990) by sustaining,
supplementing, and improving core
function knowledge and practices
(Gronn, 1997).
Humans have limitations that affect
their capacity to receive, process, and
recall information (G. A. Miller, 1956),
therefore, system learning should be
implemented so as to avoid cognitive
overload by participants (Christakis,
2004).

Focused Codes
Organizational learning is a process
whereby an organization is changed to
fit a changed environment (Kloot,
1997) involving organizational
procedures for sustaining,
supplementing, and improving core
function knowledge and practices
(Gronn, 1997) in order to improve
viability (Simons, 1990).
Requisite saliency, which is concerned
with the relative importance of issues
(Christakis, 2004), reminds us that the
multiple issues that might be addressed
during a learning process each have
varying degrees of importance and that
concentrating on the wrong issues can
impact the outcome (Warfield, 1999).

346

CSG Function
System Learning

CSG Function
System Learning

System Principle
Requisite Variety

System Principle
Satisficing

Initial Codes
- Organizational learning is a process
whereby an organization is changed to fit a
changed environment.
- Included in organizational learning is
detection of problems both external and
internal to the organization and
determination of solutions to problems as
well as how to adapt to the environment.
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- A system must have sufficient diversity to
cope with changes encountered.

Sources
(Kloot, 1997)

Initial Codes
- Organizational learning is about adjusting
to reality and using knowledge to improve
viability.
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- In adapting to extant conditions, organisms
satisfice, they do not optimize.
- Satisficing is settling for adequate solutions
instead of insisting on optimal solutions.
- Multiple objectives may encourage
satisficing decisions.

Sources
(Simons, 1990)

(Gronn, 1997)

Focused Codes
Organizational learning is a process
whereby an organization is changed to
fit a changed environment and includes
problem detection, solution
determination, as well as environmental
adaptation (Kloot, 1997).
The learning system must be
sufficiently robust to have the diversity
required to cope with changes
encountered (Zexian & Xuhui, 2010)

(Zexian & Xuhui,
2010)

(Gronn, 1997)

Focused Codes
Organizational learning involves
organizational procedures for
sustaining, supplementing, and
improving core function knowledge
and practices (Gronn, 1997) by
adjusting to reality in order to improve
viability (Simons, 1990).

(Simon, 1956)
(Waterman, Jr. et
al., 1980)
(Casler, 2014)

Addressing multiple issues with limited
resources encourages satisficing
decisions (Casler, 2014) that are
adequate solutions (Waterman, Jr. et
al., 1980).

347
CSG Function
System Learning

CSG Function
System Learning

System Principle
Self-Organization

System Principle
Sub-Optimization

Initial Codes
- Organizational learning is a process
whereby an organization is changed to fit a
changed environment.
- Organizational learning is about adjusting
to reality and using knowledge to improve
viability.
- Self-organization is a means by which a
system may change (including establishing
itself) in order to respond to stimuli.
- Self-organization is the "emergence of
structures and properties at the system
level" involving interacting components
without centralized control. (p. 126)

Sources
(Kloot, 1997)

Initial Codes
- Organizational learning is a process
whereby an organization is changed to fit a
changed environment.
- Organizational learning involves
organizational procedures for sustaining,
supplementing, and improving core
function knowledge and practices.
- For systems to operate optimally, the
criteria used to determine this condition
must be appropriate to the system level, not
the sub-system level.
- Optimizing subsystems will not, in general,
lead to an optimized system.

Sources
(Kloot, 1997)

(Simons, 1990)

(Dobson et al.,
2019)
(Buenstorf, 2000)

(Gronn, 1997)

(Hitch, 1953)

(Adams, 2011)

Focused Codes
Organizational learning is a process
whereby an organization is changed to
fit a changed environment (Kloot,
1997) by adjusting to reality and using
knowledge to improve viability
(Simons, 1990).
Self-organization plays a role as a
means by which a system may change
in order to respond to stimuli (Dobson
et al., 2019) by the emergence, at the
system level, of structure and
properties involving interaction among
components without centralized control
(Buenstorf, 2000).

Focused Codes
Organizational learning is a process
whereby an organization is changed to
fit a changed environment (Kloot,
1997).
Learning should support whole
organizational goals and must
therefore, be appropriate to level, not
the sub-system level (Hitch, 1953)
since optimizing subsystems will not,
in general, lead to an optimized system
(Adams, 2011).

348
CSG Function
System
Transformation

System Principle
Boundary

Initial Codes
- Deep insight into the organization, defined
by its boundaries, is required to design a
transformation strategy.
- Organizational transformation may include
outside parties in arrangements where
strategic partners are brought in in alliance
arrangements. In these cases, information
flow between parties may require more
porous information boundaries.
- Boundaries reflect the essence of an
organization and are the demarcation
between an organization and its
environment.
- Organizational transformation involves
changes that transcend existing
organizational structures and/or barriers.

Sources
(Robinson et al.,
1997)
(Konsynski, 1993)

(Santos &
Eisenhardt, 2005)

(Friis Sommer,
2019)

Focused Codes
The essence of an organization is
reflected in its boundaries which are the
demarcation between the organization
itself and its environment (Santos &
Eisenhardt, 2005).
In order to design a transformation
strategy, including the use of strategic
alliances with outside parties, a deep
understanding of the organization is
required (Konsynski, 1993; Robinson
et al., 1997).
Transformation involves making
significant changes that may include
transcending exiting structures and
barriers (Friis Sommer, 2019)

349
CSG Function
System
Transformation

System Principle
Communication

Initial Codes
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure and routines.
- Communication is a critical aspect of
organizational transformation. It is
communication that affords the opportunity
for leadership to explain decisions and
action, vision and expected outcomes, and
the need for change.
- Different stakeholders hear, interpret, and
respond in different ways to
communications regarding organizational
changes based on perceptions. This
suggests leaders should be sensitive to the
different stakeholders' experiences and
perspectives when communicating
information regarding organizational
changes.
- Communications requirements of an
organizational transformation effort can be
perceived as similar to requirements of an
organization in crisis.
- Establishing a dialog may be helpful in
reducing resistance to change.

Sources
(Canterino et al.,
2018)

(Gallivan, 2001)

(Fiedler, 2010)

Focused Codes
Since organizational transformation
entails radical shifts in an
organization's operations, values,
culture, and routines, communicating
the reasons for and logic of decisions,
action, vision and expected outcomes
as well as the need for change is critical
(Canterino et al., 2018).
Understanding that stakeholders hear,
interpret, and respond in different ways
to organizational change based on their
experiences and perspectives suggests
leaders should be sensitive to this
reality and clear in their
communication (Gallivan, 2001).
Communication of transformation
issues in a dialog can help reduce
resistance to change (Fiedler, 2010)

350
CSG Function
System
Transformation

CSG Function
System
Transformation

System Principle
Circular Causality

System Principle
Complementarity

Initial Codes
- Feedback regarding organizational
performance resulting from leadership
decisions informs future decisions
regarding changes need to improve the
organization's performance in the future.
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure and routines.
- Organizational transformation can be
intentional or emergent, in either case
change is a response to stimuli such as
environmental changes, disorder, conflict
or disagreement.

Sources
(Yukl, 2008)

Initial Codes
- Organizational transformation involves
changes that transcend existing
organizational structures and/or barriers.
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure and routines.
- Disruption and expense associated with
the lack of complementarity between
structural, strategic, and contextual
variables during organizational
transformation encourages completion of
changes as quickly as possible.

Sources
(Friis Sommer,
2019)

(Canterino et al.,
2018)

(Stacey, 1995)

(Canterino et al.,
2018)

(Wischnevsky &
Damanpour, 2006)

Focused Codes
Organizational transformation affects
how an organization conducts business
as well as shifts in its values, culture,
structure, and routines (Canterino et al.,
2018).
Information regarding performance as a
result of changes made as a result of
leadership decisions will feed back to
the organization providing insight for
future transformation (Yukl, 2008).

Focused Codes
Organizational transformation involves
changes that transcend organizational
structures as well as barriers (Friis
Sommer, 2019). This includes how the
organization conducts business as well
as shifts in its values, culture, structure
and routines (Canterino et al., 2018).
During the transition, disruption
associated with the lack of
complementarity between issues
suggests completion of the transition
should be completed as quickly as
possible (Wischnevsky & Damanpour,
2006).

351

CSG Function
System
Transformation

CSG Function
System
Transformation

System Principle
Control

System Principle
Dynamic
Equilibrium

Initial Codes
- Control is concerned with the processes
used by an organization to adapt to its
environment.
- Management can control the ways in which
organizations interact with their
environment and change to cope with new
realities.
- Organizational transformation requires a
tolerance for loss of control, uncertainty,
and ambiguity.

Sources
(Kloot, 1997)

Initial Codes
- Dynamic equilibrium implies the total of
forces applied to the system do not make
it veer from a specific course.
- The changes made by a system in dynamic
equilibrium are limited within a certain
path.
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- System transformation may occur over
time as a result of situated, micro-level
changes.

Sources
(Cayla, 2008)

Focused Codes
Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines
(Canterino et al., 2018).

(Canterino et al.,
2018)

For organizations in and remaining in
dynamic equilibrium, changes are
limited within a certain path (Cayla,
2008).

(Seo, 2003)

(Orlikowski, 1996)

Focused Codes
The processes used by an organization
to adapt to its environment is the
concern of control. Controlling these
processes is possible as an organization
changes to cope with new realities
(Kloot, 1997).
Changes that are part of the
transformation of an organization
impose some loss of control,
uncertainty, and ambiguity (Seo, 2003).

352
CSG Function
System
Transformation

CSG Function
System
Transformation

System Principle
Emergence

System Principle
Equifinality

Initial Codes
- Emergent change involves the realization
of new patterns of organization without
explicit a priori intentions.
- Organizations can be viewed as an
emergent property of change which is
continual and results from acts by
members of the organization as they
communicate and improvise to
accomplish tasks in an ever-changing
environment.
- If a significant gap between an
organization and its environment
demands emerges that is too great, the
organization must undergo a
transformation or cease to exist.

Sources
(Orlikowski, 1996)

Initial Codes
- Organizational transformation is about
changing structure and practices in a
substantial way.
- If a significant gap between an
organization and its environment
emerges that is too great, the
organization must undergo a
transformation or cease to exist.
- In order to achieve objectives,
organizational transformation initiatives
must be understood.
- Organizations can reach the same final
state by way of different paths.
- The same end state can be reached by
various paths.

Sources
(Orlikowski, 1996)

(Johansson &
Heide, 2008)

(Huber, 1991)

(Huber, 1991)

(Gallivan, 2001)

(Mohaghegh &
Mosleh, 2009)
(von Bertalanffy,
1969)

Focused Codes
To cope with an emergent, significant
gap between environmental demand
and an organization's current
capabilities, an organizational
transformation is required (Huber,
1991).
The resultant organization can be
viewed as an emergent property of
change which is continual and results
from acts by members of the
organization. (Johansson & Heide,
2008).

Focused Codes
Organizational transformation is
warranted when a significant gap
between the organization and its
environment exists (Huber, 1991).
Transformation, which is about
substantially changing structure and
practices, may be achieved variously
(Mohaghegh & Mosleh, 2009; von
Bertalanffy, 1969).
Transformation issues must be
understood in order to achieve their
objectives (Gallivan, 2001).

353
CSG Function
System
Transformation

CSG Function
System
Transformation

System Principle
Feedback

System Principle
Hierarchy

Initial Codes
- Organizational transformation is a process
whereby an organization's values, culture,
structures, routines, and strategy are
substantially altered.
- Early feedback can facilitate
implementation.
- Feedback provides a way for organizational
members to make their attitudes and feels
known regarding transformation issues.
- Performance feedback can be the impetus
for organizational change including
transformation.

Sources
(Canterino et al.,
2018)

Initial Codes
- Organizational development is more
successful when leaders at all levels of
hierarchy support the objectives of the
effort.
- Perspectives on organizational
transformation can be impacted by
membership in different hierarchical levels
in an organization.
- Transformation challenges may arise due to
lack of shared meaning of terms across
hierarchical levels in an organization.

Sources
(Yukl, 2008)

(Gallivan, 2001)
(Johansson &
Heide, 2008)
(Wischnevsky &
Damanpour, 2006)

(Gallivan, 2001)

(Spee &
Jarzabkowski,
2009)

Focused Codes
Transformation may have been
undertaken as a result of feedback
concerning performance issues
(Wischnevsky & Damanpour, 2006).
Feedback can provide a means for
organizational members to express their
attitudes and feels regarding proposed
changes (Johansson & Heide, 2008).
Feedback may facilitate
implementation of changes if issues
surfaced early on are addressed
(Gallivan, 2001).

Focused Codes
Perspectives on organizational
transformation can be impacted by
membership in different hierarchical
levels (Gallivan, 2001).
Transformation perspectives may differ
as a result of a lack of shared meaning
of terms across hierarchical levels in an
organization (Spee & Jarzabkowski,
2009).
Effort may be required to garner
support for transformation at all levels
of hierarchy (Yukl, 2008).

354
CSG Function
System
Transformation

CSG Function
System
Transformation

System Principle
Holism

System Principle
Homeorhesis

Initial Codes
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- Organizational transformation involves
change initiatives that move across existing
organizational structures or barriers.
- Organizational transformation is about
changing structure and practices in a
substantial way.
- Transformation challenges may arise due to
lack of shared meaning of terms across
hierarchical levels in and organization.
- Organizational development is more
successful when leaders at all levels of
hierarchy support the objectives of the
effort.

Sources
(Canterino et al.,
2018)

Initial Codes
- Organizational transformation is about
changing structure and practices in a
substantial way.
- Transformations can be deliberate,
occurring rapidly and discontinuously or
can occur on an on-going basis over time
as a result of accommodations to everyday
issues encountered.
- Organizational transformation is a process
whereby an organization's values, culture,
structures, routines, and strategy are
substantially altered.
- Homeorhesis is the term applied to the
tendency of a process to continue along its
original path in spite of a temporary
disturbance.

Sources
(Orlikowski, 1996)

(Friis Sommer,
2019)
(Orlikowski, 1996)

Focused Codes
Transformation involves change
initiatives that move across existing
organizational structures or barriers
(Friis Sommer, 2019).
Resistance to transformation may be
overcome if leadership at all levels of
the hierarchy help develop common
understanding and support the effort
(Yukl, 2008)

(Spee &
Jarzabkowski,
2009)
(Yukl, 2008)

(Canterino et al.,
2018)

(Jantsch, 1978)

Focused Codes
Organizational transformation is a
process whereby an organization's
values, culture, structures, routines, and
strategy are substantially altered
(Canterino et al., 2018).
Transformation can be deliberate,
occurring rapidly and discontinuously
or can occur on an on-going basis over
time as a result of accommodations to
everyday issues encountered
(Orlikowski, 1996).
Homeorhesis suggests organizational
transformation takes a sustained effort
to make the requisite changes lasting
(Jantsch, 1978).

355
CSG Function
System
Transformation

CSG Function
System
Transformation

System Principle
Homeostasis

System Principle
Incompressibility

Initial Codes
- Organizational transformation is a process
whereby an organization's values, culture,
structures, routines, and strategy are
substantially altered.
- If a significant gap between an
organization and its environment emerges
that is too great, the organization must
undergo a transformation or cease to exist.
- There is a natural tendency toward
homeostasis in organizations.
- An organization unable to maintain a state
of homeostasis over time in a stable
environment is not viable.

Sources
(Canterino et al.,
2018)

Initial Codes
- Organizational transformation is a process
whereby an organization's values, culture,
structures, routines, and strategy are
substantially altered.
- If a significant gap between an
organization and its environment emerges
that is too great, the organization must
undergo a transformation or cease to exist.
- In order to predict the behavior of a system
we must have complete understanding of
that system.
- A complex system can never be completely
known.

Sources
(Canterino et al.,
2018)

(Huber, 1991)

(Milam, 2005)
(Butts & Carley,
2007)

(Huber, 1991)

(Cillers, 2000)

Focused Codes
If a significant gap between an
organization and its environment
emerges that is too great, the
organization must undergo a
transformation or cease to exist (Huber,
1991) in spite of the natural tendency
toward homeostasis in organizations
(Milam, 2005). The transformation
process includes an organization's
values, culture, structures, routines, and
strategy all of which are to be
substantially altered (Canterino et al.,
2018).

Focused Codes
If a significant gap between an
organization and its environment
emerges that is too great, the
organization must substantially alter its
values, culture, structures, routines, and
strategy in order to survive (Canterino
et al., 2018; Huber, 1991).
Organizations are complex systems and
therefore cannot be completely
understood, the behavior of the
transformed organization cannot be
predicted categorically (Cillers, 2000).

356
CSG Function
System
Transformation

CSG Function
System
Transformation

System Principle
Information
Redundancy

System Principle
Minimal Critical
Specifications

Initial Codes
- Organizational transformation is about
changing structure and practices in a
substantial way.
- If a significant gap between an
organization and its environment emerges
that is too great, the organization must
undergo a transformation or cease to exist.
- Information redundancy supports
organizational adaptive capacity to
transform.
- Redundancy of information facilitates
creation of knowledge and enhances its
transmission.
- Redundancy of information supports the
adaptive capability of an organization.

Sources
(Orlikowski, 1996)

Initial Codes
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- Organizational transformation involves
change initiatives that move across existing
organizational structures or barriers.
- In order to achieve objectives,
organizational transformation initiatives
must be understood.
- Minimal critical specification suggests
what is essential should be specified, that
which is not essential, should not be
specified.

Sources
(Canterino et al.,
2018)

Focused Codes
Information redundancy supports
organizational adaptive capacity to
transform (Staber & Sydow, 2002).

(Huber, 1991)
Transformation is facilitated by
creation of knowledge and transmitting
that knowledge (Kalkan, 2005).
(Staber & Sydow,
2002)
(Kalkan, 2005)

(Friis Sommer,
2019)
(Gallivan, 2001)

(Hester & Adams,
2014)

Focused Codes
Minimal critical specification is
supportive of the idea that in order to
achieve objectives, organizational
transformation initiatives must be
understood (Gallivan, 2001).
Minimal critical specification suggests
what is essential should be specified,
that which is not essential, should not
(Hester & Adams, 2014).

357
CSG Function
System
Transformation

CSG Function
System
Transformation

System Principle
Multifinality

System Principle
Power Law

Initial Codes
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- Transformations can be deliberate,
occurring rapidly and discontinuously or
can occur on an on-going basis over time
as a result of accommodations to everyday
issues encountered.
- A common starting point may exist, but as
a result of choices made, the end state may
differ.
- Multifinality suggests the internal
processes of a system, not the initial
conditions, are responsible for the end
state.

Sources
(Canterino et al.,
2018)

Initial Codes
- Rare events having minor impact seldom
influence system transformation efforts.
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- Organizational transformation is about
changing structure and practices in a
substantial way.
- In complex systems such as organizations,
the occurrence of rare events may be
significantly underestimated if a Gaussian
statistical analysis is applied.

Sources
(Lampel et al.,
2009)
(Canterino et al.,
2018)

(Orlikowski, 1996)

(Cicchetti &
Rogosch, 1996)

Focused Codes
Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines
(Canterino et al., 2018).
The end state of the transformation is
dependent on the choices made and the
processes followed (Adams, 2011;
Cicchetti & Rogosch, 1996).

(Adams, 2011)

(Orlikowski, 1996)

(Koubatis &
Schonberger,
2005)

Focused Codes
Organizational transformation is about
changing structure and practices in a
substantial way (Orlikowski, 1996).
In complex systems such as
organizations, rare events having minor
impact seldom influence system
transformation efforts (Lampel et al.,
2009).
Rare events of significance that might
suggest the need for transformation
occur more frequently than suggested
by a Gaussian statistical distribution
(Koubatis & Schonberger, 2005).

358
CSG Function
System
Transformation

CSG Function
System
Transformation

System Principle
Purposive Behavior

System Principle
Recursion

Initial Codes
- Organizational transformation involves
choices regarding major changes in a
number of dimensions.
- Transformations can be deliberate,
occurring rapidly and discontinuously or
can occur on an on-going basis over time
as a result of accommodations to everyday
issues encountered.
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- Purposive implies choice or selection
process in its behavior.

Sources
(Wischnevsky &
Damanpour, 2006)

Initial Codes
- Organizational transformation is about
changing structure and practices in a
substantial way.
- Organizational transformation involves
change initiatives that move across existing
organizational structures or barriers.
- "The Recursive System Theorem states that
any viable system contains, and is
contained in, a viable system."(p. 308)
- Recursion suggests that fundamental laws
present at one level are also present in the
next higher level of a system.

Sources
(Orlikowski, 1996)

Focused Codes
Organizational transformation involves
choices regarding major changes
(Wischnevsky & Damanpour, 2006).

(Orlikowski, 1996)

(Canterino et al.,
2018)

Organizational transformation involves
purposive behavior as choice or
selection processes are employed to
determine outcomes (Churchman &
Ackoff, 1950).

(Churchman &
Ackoff, 1950)

(Friis Sommer,
2019)
(Beer, 1994)

(Hester & Adams,
2014)

Focused Codes
Organizational transformation is about
changing structure and practices in a
substantial way (Orlikowski, 1996)
involving change initiatives that move
across existing organizational
structures or barriers (Friis Sommer,
2019).
Organizations, as viable systems,
contain and are contained within other
viable systems (organizations) (Beer,
1994).
Recursion suggests transformation at
any level of recursion will affect other
levels of recursion. (Hester & Adams,
2014).

359
CSG Function
System
Transformation

CSG Function
System
Transformation

System Principle
Redundancy

System Principle
Redundancy of
Potential Command

Initial Codes
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- Organizational transformation is about
changing structure and practices in a
substantial way.
- Redundancy is the duplication of resources
or functions in order to increase system
reliability.
- Redundancy is an important factor in error
detection suggesting organizational
structures with minimal parts are subject to
being unable to detect errors.

Sources
(Canterino et al.,
2018)

Initial Codes
- Organizational transformation involves
change initiatives that move across existing
organizational structures or barriers.
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- The paradigm of devolving control of
operational decisions in a hierarchical
organization from centralized control to
operational elements can support
organizational transformation.
- Redundancy of potential command
suggests decision authority is distributed
throughout the system or organization with
the location of the decision maker being
dependent upon where the relevant
information to make the decision is located

Sources
(Friis Sommer,
2019)

(Orlikowski, 1996)

(Pahl & Beitz,
2013)
(Landau, 1969)

(Canterino et al.,
2018)

(Espinosa et al.,
2007)

(Arévalo &
Espinosa, 2015)

Focused Codes
Organizational transformation is about
changing structure and practices in a
substantial way (Orlikowski, 1996).
Redundancy is the duplications of
resources or functions in order to
increase reliability (Pahl & Beitz,
2013).
Redundancy is an is an important factor
in error detection suggesting
organizational transformations should
avoid resulting in structures with
minimal parts as they could be unable
to detect errors (Landau, 1969).

Focused Codes
The paradigm of devolving control of
operational decisions from centralized
control to operational elements can
support organizational transformation
(Espinosa et al., 2007).
Redundancy of potential command
suggests that authority be distributed
throughout the system or organization
with the location of the decision maker
being dependent upon where the
relevant information to make the
decision is located (Arévalo &
Espinosa, 2015).

360
CSG Function
System
Transformation

CSG Function
System
Transformation

System Principle
Relaxation Time

System Principle
Requisite Hierarchy

Initial Codes
- Organizational transformation is about
changing structure and practices in a
substantial way.
- Transformations can be deliberate,
occurring rapidly and discontinuously or
can occur on an on-going basis over time
as a result of accommodations to everyday
issues encountered.
- If a significant gap between an
organization and its environment emerges
that is too great, the organization must
undergo a transformation or cease to exist
- A system must return to stability before
receiving another disturbance or regulation
is impossible.

Sources
(Orlikowski, 1996)

Initial Codes
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- Organizational transformation involves
change initiatives that move across existing
organizational structures or barriers.
- Hierarchy can compensate for lack of
regulatory ability, to a point.
- Requisite hierarchy suggests the control
hierarchy be established based on
regulatory need.

Sources
(Canterino et al.,
2018)

(Huber, 1991)

Focused Codes
Organizational transformation is about
changing structure and practices in a
substantial way and may occur rapidly
or on an on-going basis over time
(Orlikowski, 1996).
Transformation changes must be
implemented in a manner that allows
the organization to return to stability
before more changes are introduced or
regulation will not be possible (Beer,
1994).

(Beer, 1994)

(Friis Sommer,
2019)
(Aulin‐
Ahmavaara, 1979)

Focused Codes
Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines
(Canterino et al., 2018) that move
across existing organizational
structures and barriers (Friis Sommer,
2019).
Requisite hierarchy suggests regulation
of the transformation effort can be
supported by hierarchy but also
cautions that the hierarchy established
should be based on regulatory need
(Aulin, 1987).

361

CSG Function
System
Transformation

CSG Function
System
Transformation

System Principle
Requisite Parsimony

System Principle
Requisite Saliency

Initial Codes
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- If a significant gap between an
organization and its environment emerges
that is too great, the organization must
undergo a transformation or cease to exist.
- Dialog should not force people to make
judgements that exceed their cognitive
capacity (cognitive overload).
- Humans have limited capacity to receive,
process, and recall information.

Sources
(Canterino et al.,
2018)

Initial Codes
- If a significant gap between an
organization and its environment emerges
that is too great, the organization must
undergo a transformation or cease to exist.
- Organizational transformation is about
changing structure and practices in a
substantial way.
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- The situational factors are seldom of equal
saliency (importance).
- Emphasizing the wrong things can impact
productivity.

Sources
(Huber, 1991)

(Huber, 1991)

(Christakis, 2004)

(G. A. Miller,
1956)

(Orlikowski, 1996)

(Canterino et al.,
2018)

(Warfield, 1999)

Focused Codes
If a significant gap between an
organization and its environment
emerges that is too great, the
organization must undergo a
transformation (Huber, 1991) to shift
how it conducts business as well as
shifts in its values, culture, structure,
and routines (Canterino et al., 2018).
Requisite parsimony cautions that
humans have limited capacity to
receive, process, and recall information
(G. A. Miller, 1956) suggesting that the
transformation effort should be
structured so as to avoid cognitive
overload (Christakis, 2004).

Focused Codes
This transformation involves changing
structure and practices (Orlikowski,
1996) as well as radical shifts in how
an organization conducts business
including shifts in its values, culture,
and routines (Canterino et al., 2018).
Requisite saliency suggests that not all
factors are of equal importance and that
care should be taken to avoid
emphasizing the wrong issues as this
could impact the outcome (Warfield,
1999).

362
CSG Function
System
Transformation

System Principle
Requisite Variety

Initial Codes
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- If a significant gap between an
organization and its environment emerges
that is too great, the organization must
undergo a transformation or cease to exist.
- A system must have sufficient diversity to
cope with changes encountered.
- "Only variety absorbs variety." (p. 89)
- Centralized, authority-driven
organizational structures have insufficient
requisite variety to respond to local
(turbulent) conditions.
- A network of interconnected autonomous
embedded systems are more likely to have
required variety to cope with local
turbulent conditions.

Sources
(Canterino et al.,
2018)

(Huber, 1991)

(Zexian & Xuhui,
2010)
(Beer, 1994)
(Espinosa et al.,
2007)

Focused Codes
If a significant gap between an
organization and its environment
emerges that is too great, organizational
transformation is in order (Huber,
1991).
In order to cope with turbulent
conditions, a system must have
sufficient diversity (Zexian & Xuhui,
2010) since "only variety can absorb
variety" (Beer, 1994).
Centralized, authority-driven
organizational structures have
insufficient requisite variety to respond
to local (turbulent) conditions,
therefore, a better choice for
organizational structure having the
required variety to cope with local
conditions may be a structure
comprised of interconnected
autonomous embedded sub-systems
working together (Espinosa et al.,
2007).

363
CSG Function
System
Transformation

CSG Function
System
Transformation

System Principle
Satisficing

System Principle
Self-Organization

Initial Codes
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- If a significant gap between an
organization and its environment emerges
that is too great, the organization must
undergo a transformation or cease to exist.
- Organizational transformation is about
changing structure and practices in a
substantial way.
- Satisficing is settling for adequate solutions
instead of insisting on optimal solutions.
- Multiple objectives may encourage
satisficing decisions.

Sources
(Canterino et al.,
2018)

Focused Codes
Transformation involves changing
structure and practices (Orlikowski,
1996).

(Huber, 1991)

Multiple objectives are addressed
during the transformation effort which
may encourage satisficing decisions
(Casler, 2014).

Initial Codes
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- Self-organization is a means by which a
system may change in order to respond to
stimuli.
- Self-organization governs the way complex
organizations behave and structure
themselves.
- Self-organization requires agents to have a
sense of identity (self-reference),
relationship (what their contribution is),
and information and means to share that
information

Sources
(Canterino et al.,
2018)

(Orlikowski, 1996)

(Waterman, Jr. et
al., 1980)
(Casler, 2014)

(Dobson et al.,
2019)
(Stevenson, 2012)

Transformation decisions should
provide for adequate solutions not
optimized (Waterman, Jr. et al., 1980).

Focused Codes
Self-organization supports
transformation as a means by which an
organization may change in response to
stimuli (Dobson et al., 2019).
Self-organization governs behavior and
structure while requiring agents to have
a sense of identity (self-reference),
relationship (what their contribution is),
and information as well as a means to
share that information (Stevenson,
2012).

364
CSG Function
System
Transformation

System Principle
Sub-Optimization

Initial Codes
- Optimizing subsystems will not, in general,
lead to an optimized system.
- Organizational transformation involves
change initiatives that move across existing
organizational structures or barriers.
- If a significant gap between an
organization and its environment emerges
that is too great, the organization must
undergo a transformation or cease to exist.
- Organizational transformation entails
radical shifts in how an organization
conducts business as well as shifts in its
values, culture, structure, and routines.
- For systems to operate optimally, the
criteria used to determine this condition
must be appropriate to the system level, not
the sub-system level.

Sources
(Adams, 2011)
(Friis Sommer,
2019)
(Huber, 1991)

(Canterino et al.,
2018)

(Hitch, 1953)

Focused Codes
Transformation entails radical shifts in
how an organization conducts business
as well as shifts in its values, culture,
structure, and routines (Canterino et al.,
2018) across exiting organizational
structures and barriers (Friis Sommer,
2019).
Transformation changes must be
appropriate to support organizational
goals not sub-system goals (Hitch,
1953) since optimizing subsystems will
not, in general, lead to an optimized
system (Adams, 2011).

365
CSG Function
Environmental
Scanning

System Principle
Boundary

Initial Codes
- An organization's continued growth and
survival is dependent its awareness of the
nature of the environment that it currently
faces and those which it may face in the
future.
- Environmental scanning is the internal
communication of external information
about issues that may potentially influence
an organization's decision-making process.
- Issues are external to the organization.
- Environmental scanning aims to gather and
analyze data from outside the organization.
- Environmental scanning is a means to cope
with issues outside the organization.
- Environmental scanning is the process of
looking around the organization’s
environment to obtain information that can
be used for planning and decision-making.
- Environmental scanning is at the center of
the development governance function of
Complex System Governance.
- Environmental scanning is a system's
window into the outside world.
- Matching escalating environmental variety
in the governance function happens through
the environmental scanning function.

Sources
(Fahey et al.,
1981)

(Albright, 2004)

(Haase & Franco,
2011)

(Katopol, 2014)

(Baugh, 2015)

Focused Codes
The boundary of a system establishes a
demarcation for what is inside the
system and what is outside the system.
Boundary is foundational to
environmental scanning in that
environmental scanning aims to gather
and analyze data from outside the
organization (Haase & Franco,
2011)that can be used for planning and
decision making (Katopol, 2014).
Environmental scanning is the system's
window into the outside world and is
central to the development function of
Complex System Governance (Baugh,
2015).

366
CSG Function
Environmental
Scanning

System Principle
Communication

Initial Codes
- Environmental scanning relates to
communication within an organization of
issues external to the organization that have
the potential to influence an organization's
decision-making process.
- Effective scanning systems monitor and
collect relevant and timely information and
disseminate that information to appropriate
users.
- Identifying emerging issues and situations
in an organization's environment that may
affect its future and communicating that
information internally to the appropriate
users is the essence of environmental
scanning.

Sources
(Baugh, 2015)

(Subramanian et
al., 1993)

(Albright, 2004)

Focused Codes
Monitoring, identifying, and collecting
relevant and timely information in an
organization's environment regarding
issues and situations that may affect its
future and then communicating that
information to appropriate users
internal to the organization is essential
to an effective environmental scanning
system (Albright, 2004; Baugh, 2015;
Subramanian et al., 1993).

367

CSG Function
Environmental
Scanning

CSG Function
Environmental
Scanning

System Principle
Circular Causality

System Principle
Complementarity

Initial Codes
- Continuous environmental scanning and
forecasting systems attempt to help the
organization develop capability to handle
environmental uncertainty
- Organizations seeking to survive can
develop identities and positions within
the market, sense and be responsive to
the needs of the market as well as shape
the market creating a need for the
products or services of the organization
- Environmental scanning systems are not
very successful at spotting inflection
points (major disruptions).
- A system's response to environmental
perturbations become a causative factor
for future effects suggesting care should
be given to how a system is designed to
detect changes in its environment.

Sources
(Fahey et al.,
1981)

Initial Codes
- Organizational innovation is dependent on
the complementarity of internal R&D and
external knowledge acquired as a result of
environmental scanning.
- The complementarity in external
influences identified as a result of
environmental scanning and internal
responses informs adjustments in
organizational structure and strategic
planning.

Sources
(Cassiman &
Veugelers, 2006)

(Morrison, 2005)

(Huffman, 2004)

(Whitney et al.,
2015)

(Albright, 2004)

Focused Codes
Environmental scanning systems are
implemented to try to help improve an
organization's ability to cope with
environmental uncertainty (Fahey et al.,
1981).
Organizations may also try to shape
their environment thus creating a need
for their products and services
(Morrison, 2005).
Care should be given to how an
organization is designed to detect
changes in its environment as its
response to those perturbations may
become causative factors in future
effects (Whitney et al., 2015).

Focused Codes
Adjustments to organizational
structure, strategic planning and
innovation are informed by external
influences and knowledge identified as
a result of environmental scanning
complemented by internal R&D as well
as organizational response (Albright,
2004; Cassiman & Veugelers, 2006).

368
CSG Function
Environmental
Scanning

System Principle
Control

Initial Codes
- Control of a system's variety regulator is
the means by which the system attempts to
deal with variety.
- An organization's governance system must
be able to provide regulation even when
faces with significant environmental
variety.
- Complexity identified as a result of
environmental scanning may influence
organization's efforts to reduce uncertainty
resulting in controls that impact flexibility.

Sources
(Baugh, 2015)

(D. Miller, 1992)

Focused Codes
The governance system of an
organization must be able to provide
sufficient regulation (control) to deal
with the variety encountered in the
environment (Baugh, 2015).
The variety identified in the
environment may impact flexibility to
react (D. Miller, 1992).

369
CSG Function
Environmental
Scanning

System Principle
Dynamic
Equilibrium

-

-

-

-

-

-

-

Initial Codes
Dynamic equilibrium implies the total of
forces applied to the system do not make
it veer from a specific course.
An organization's governance system must
be able to provide regulation even when
faces with significant environmental
variety.
Matching escalating environmental variety
in the governance function happens
through the environmental scanning
function.
Environmental scanning is the internal
communication of external information
about issues that may potentially influence
an organization's decision-making
process.
Focus is on future impacts on the
organization and therefore must influence
strategic thinking and planning.
Environmental scanning is a constant and
on-going process.
Environmental scanning is the process of
looking around the organization’s
environment to obtain information that
can be used for planning and decisionmaking.
Environmental scanning may reduce
information overload for managers by
focusing.

Sources
(Cayla, 2008)

(Baugh, 2015)

Focused Codes
Environmental scanning is a constant
and on-going process to gather
information about the organization's
environment that may need to influence
strategic thinking and planning
(Albright, 2004; Katopol, 2014).
As dynamic equilibrium implies the
total number of forces applied to a
system do not make the system veer
from a specific course (Cayla, 2008).

(Albright, 2004)
Coping with encountered
environmental variety requires the
organization's governance system be
capable of providing adequate
regulation (Baugh, 2015).

(Katopol, 2014)

370
CSG Function
Environmental
Scanning

CSG Function
Environmental
Scanning

System Principle
Emergence

System Principle
Equifinality

Initial Codes
- Organizations exist in dynamic and
turbulent environments and must,
therefore, scan and sense conditions in
their environment in order to make
internal adjustments to meet emergent
demands.
- For survival, organizations must be
cognizant of their environment, both
current and emergent.
- Environmental scanning is the means by
which organizations gain insight into
external events and trends.
- Environmental scanning is recognized as
a difficult process because of the
complexity of the environment and the
inability of managers to comprehensively
understand the environment they face.

Sources
(Morrison, 2005)

(Elenkov, 1997)

Environmental scanning, although
recognized as difficult, is the means by
which organizations gain insight into
external emergent events and trends
(Elenkov, 1997).

Initial Codes
- Environmental scanning is concerned
with identifying emerging issues and
situations in an organization's
environment that may affect its future
and communicating that information
internally to the appropriate users is the
essence of environmental scanning.
- Included in an effective scanning system
are the appropriate environmental
monitoring tools and procedures as well
as the means to disseminate the
information appropriately within the
organization.
- Organizations can reach the same final
state by way of different paths.

Sources
(Albright, 2004)

Focused Codes
Identifying and communicating
appropriate information concerning
emerging issues and situations in an
organization's environment are the
functions of an environmental scanning
system (Albright, 2004; Subramanian
et al., 1993).

(Fahey et al.,
1981)

(Subramanian et
al., 1993)

(Mohaghegh &
Mosleh, 2009)

Focused Codes
Because organizations exist in dynamic
and turbulent environments, scanning
and sensing conditions in their
environment is essential for making
appropriate internal adjustments to
meet emergent demands and for their
survival (Fahey et al., 1981; Morrison,
2005).

Equifinality suggests the means by
which these functions are accomplished
may be various (Mohaghegh &
Mosleh, 2009).

371

CSG Function
Environmental
Scanning

CSG Function
Environmental
Scanning

System Principle
Feedback

System Principle
Hierarchy

Initial Codes
- "Environmental scanning is the internal
communication of external information
about issues that may potentially influence
an organization's decision-making
process."
- Focus is on issue that might affect the
future of an organization.
- Environmental scanning is most valuable
when it is continuous, evaluated by
knowledgeable members of the
organization and their feedback made
available.

Sources
(Albright, 2004, p.
40)

Initial Codes
- Organizational structure influences an
organization's ability to respond to
information regarding current and future
environmental conditions as a result of
environmental scanning.
- Information collected as a result of
environmental scanning is of value only if
acted upon by appropriate users.
- Information gathered as a result of
environmental scanning can be used to
adjust organizational structure and strategic
plans to improve viability
- Lack of fit between the environment and an
organization's structure may result in a
decline in performance.

Sources
(Subramanian et
al., 1993)

(Pashiardis, 1996)

(Albright, 2004)

(Elenkov, 1997)

Focused Codes
Environmental scanning is concerned
with issues that might affect the
organization's future (Albright, 2004).
Environmental scanning is most
valuable when the effort is continuous
and the information is evaluated by
knowledgeable members of the
organization and their feedback made
available (Pashiardis, 1996).

Focused Codes
Lack of fit between the environment
and an organization's structure
(hierarchy) may result in a decline in
performance (Elenkov, 1997).
Organizational structure influences the
ability to respond to information
regarding current and future
environmental conditions acquired as a
result of environmental scanning which
is of value only if acted upon by
appropriate users (Subramanian et al.,
1993).
Information gathered as a result of
environmental scanning can be used to
adjust organizational structure and
strategic plans to improve viability
(Albright, 2004).

372
CSG Function
Environmental
Scanning

System Principle
Holism

Initial Codes
- Identifying emerging issues and situations
in an organization's environment that may
affect its future and communicating that
information internally to the appropriate
users is the essence of environmental
scanning.
- For survival, organizations must be
cognizant of their environment, both
current and emergent.
- An organization's governance system must
be able to provide regulation even when
faces with significant environmental
variety.
- Matching escalating environmental variety
in the governance function happens
through the environmental scanning
function.
- Environmental scanning is most valuable
when it is continuous, evaluated by
knowledgeable members of the
organization and their feedback made
available.

Sources
(Albright, 2004)

(Fahey et al.,
1981)
(Whitney et al.,
2015)

(Pashiardis, 1996)

Focused Codes
For viability, an organization must be
able to match escalating environmental
variety with which it is confronted
(Whitney et al., 2015).
Environmental scanning, executed
holistically, is a means of identifying
emerging issues and situations in an
organization's environment that may
affect its future and communicating
that information internally to the
appropriate users (Albright, 2004).
Environmental scanning is most
valuable when it is continuous,
evaluated by knowledgeable members
of the organization and their feedback
made available (Pashiardis, 1996).

373
CSG Function
Environmental
Scanning

System Principle
Homeorhesis

Initial Codes
- Identifying emerging issues and situations
in an organization's environment that may
affect its future and communicating that
information internally to the appropriate
users is the essence of environmental
scanning.
- An organization's continued growth and
survival is dependent its awareness of the
nature of the environment that it currently
faces and those which it may face in the
future.
- Organizations exist in dynamic and
turbulent environments and must,
therefore, scan and sense conditions in their
environment in order to make internal
adjustments to meet emergent demands.
- Homeorhesis is the term applied to the
tendency of a process to continue along its
original path in spite of a temporary
disturbance.

Sources
(Albright, 2004)

(Fahey et al.,
1981)

(Morrison, 2005)

(Jantsch, 1978)

Focused Codes
Organizations exist in turbulent and
dynamic environments (Morrison,
2005).
Requisite adjustments to an
organization are dependent on
identifying emerging issues and
situations that may affect their futures
and communicate that information
internally to the appropriate users
(Albright, 2004).
Environmental awareness is important
to an organization's continued growth
and viability (Fahey et al., 1981) and
must be an ongoing effort lest the
organization fall into a stagnated path
as suggested by homeorhesis (Jantsch,
1978).

374
CSG Function
Environmental
Scanning

System Principle
Homeostasis

Initial Codes
- Identifying emerging issues and situations
in an organization's environment that may
affect its future and communicating that
information internally to the appropriate
users is the essence of environmental
scanning.
- For survival, organizations must be
cognizant of their environment, both
current and emergent.
- Organizations operating in turbulent
environments are likely to conduct
environmental scanning to detect issues
that may affect the homeostasis of the
organization.
- Homeostatic systems keep essential
variables in regions that keep the system
viable.

Sources
(Albright, 2004)

(Fahey et al.,
1981)
(Lauzen, 1995)

(Froese & Ziemke,
2009)

Focused Codes
Environmental scanning involves
identifying emerging issues and
situations in an organization's
environment that may affect its future
and communicating that information
internally to the appropriate users
(Albright, 2004).
Organizations operating in turbulent
environments are likely to conduct
environmental scanning to detect issues
that may affect the homeostasis of the
organization (Lauzen, 1995).

375
CSG Function
Environmental
Scanning

System Principle
Incompressibility

Initial Codes
- Identifying emerging issues and situations
in an organization's environment that may
affect its future and communicating that
information internally to the appropriate
users is the essence of environmental
scanning.
- An organization's continued growth and
survival is dependent its awareness of the
nature of the environment that it currently
faces and those which it may face in the
future.
- Environmental scanning is recognized as a
difficult process because of the complexity
of the environment and the inability of
managers to comprehensively understand
the environment they face.
- A complex system can never be completely
known.

Sources
(Albright, 2004)

Focused Codes
An organization's continued growth
and survival is dependent its awareness
of the nature of the environment that it
currently faces and those which it may
face in the future (Fahey et al., 1981).

(Fahey et al.,
1981)

Environmental scanning is recognized
as a challenging effort due to the
complexity of the environment which
limits the ability of managers to
understand the environment (Elenkov,
1997).

(Elenkov, 1997)

There are limits to knowledge of the
organization itself (Cillers, 2000).
(Cillers, 2000)

376
CSG Function
Environmental
Scanning

System Principle
Information
Redundancy

Initial Codes
- The quantity of information in the
environment may be overwhelming
requiring decisions be made as to purpose,
scope and use of information before
scanning to reduce information
redundancy.
- Identifying emerging issues and situations
in an organization's environment that may
affect its future and communicating that
information internally to the appropriate
users is the essence of environmental
scanning.
- An organization's continued growth and
survival is dependent its awareness of the
nature of the environment that it currently
faces and those which it may face in the
future.
- Redundancy of information facilitates
creation of knowledge and enhances its
transmission.
- Redundancy of information supports the
adaptive capability of an organization.

Sources
(Subramanian et
al., 1993)

(Albright, 2004)

(Fahey et al.,
1981)

(Kalkan, 2005)

Focused Codes
Environmental scanning entails
identifying emerging issues and
situations in an organization's
environment that may affect its future
and communicating that information
internally to the appropriate users
(Albright, 2004).
Redundancy of information facilitates
creation of knowledge and enhances its
transmission, as well as supporting
adaptive capacity (Kalkan, 2005).
The quantity of information in the
environment may be overwhelming
thus requiring decisions be made as to
purpose, scope and use of information
before scanning to reduce redundancy
of information (Subramanian et al.,
1993).

377
CSG Function
Environmental
Scanning

System Principle
Minimal Critical
Specification

Initial Codes
- Identifying emerging issues and situations
in an organization's environment that may
affect its future and communicating that
information internally to the appropriate
users is the essence of environmental
scanning.
- An organization's continued growth and
survival is dependent its awareness of the
nature of the environment that it currently
faces and those which it may face in the
future.
- Minimal critical specification refers to
defining as little as possible but enough to
identify the goals thus allowing for
significant latitude in response to evolving
conditions.
- Minimal critical specification of work
design allows for maximum flexibility in
response environmental demands.

Sources
(Albright, 2004)

(Fahey et al.,
1981)

(Molleman &
Broekhuis, 2001)

(Neal & Tromley,
1995)

Focused Codes
Identifying emerging issues and
situations in an organization's
environment that may affect its future
and communicating that information
internally to the appropriate users is the
essence of environmental scanning
(Albright, 2004).
Minimal critical specification refers to
defining as little as possible but enough
to identify the goals thus allowing for
significant latitude in response to
evolving conditions (Molleman &
Broekhuis, 2001).
Minimal critical specification allows
flexible response to environmental
demands (Neal & Tromley, 1995).

378
CSG Function
Environmental
Scanning

System Principle
Multifinality

Initial Codes
- Identifying emerging issues and situations
in an organization's environment that may
affect its future and communicating that
information internally to the appropriate
users is the essence of environmental
scanning.
- An organization's continued growth and
survival is dependent its awareness of the
nature of the environment that it currently
faces and those which it may face in the
future.
- For survival, organizations must be
cognizant of their environment, both
current and emergent.
- Environmental scanning is the means by
which organizations gain insight into
external events and trends.
- Multifinality suggests the internal
processes of a system, not the initial
conditions, are responsible for the end
state.
- A common starting point may exist, but as
a result of choices made, the end state may
differ.

Sources
(Albright, 2004)

(Fahey et al.,
1981)

(Elenkov, 1997)

(Adams, 2011)

(Cicchetti &
Rogosch, 1996)

Focused Codes
Environmental scanning is the means
by which organizations gain insight
into external events and trends
(Elenkov, 1997).
The results of the scanning effort are
dependent upon the choices made and
processes used (Adams, 2011; Cicchetti
& Rogosch, 1996).

379
CSG Function
Environmental
Scanning

System Principle
Power Law

Initial Codes
- Significant organizational change may be
required as a result of environmental
challenges. Environmental scanning can
help identify inflection points where an
organization must respond. The region of
change is the edge of chaos where stimuli
may exhibit power law distributions, that
is, mostly, stimuli will cause small effects,
sometimes stimuli will cause medium
effects, and occasionally stimuli will cause
significant effects.
- Identifying emerging issues and situations
in an organization's environment that may
affect its future and communicating that
information internally to the appropriate
users is the essence of environmental
scanning.
- The occurrence of large-scale events may
be significantly underestimated if a
Gaussian statistical analysis is applied.

Sources
(Dervitsiotis,
2003)

(Albright, 2004)

(Koubatis &
Schonberger,
2005)

Focused Codes
Identifying emerging issues and
situations in an organization's
environment that may affect its future
and communicating that information
internally to the appropriate users is the
essence of environmental scanning
(Albright, 2004).
Environmental scanning can help
identify inflection points where an
organization must respond
(Dervitsiotis, 2003).
Significant effects are more common in
complex systems than predicted by
Gaussian distributions (Koubatis &
Schonberger, 2005).

380
CSG Function
Environmental
Scanning

System Principle
Purposive Behavior

Initial Codes
- Environmental scanning is the process of
looking around the organization’s
environment to obtain information that can
be used for planning and decision-making.
- Environmental scanning is the internal
communication of external information
about issues that may potentially influence
an organization's decision-making process.
- Focus is on future impacts on the
organization and therefore must influence
strategic thinking and planning.
- An organization's continued growth and
survival is dependent its awareness of the
nature of the environment that it currently
faces and those which it may face in the
future.
- Purposive implies choice or selection
process in its behavior.
- Purposeful means an action or behavior is
directed toward attainment of a goal.

Sources
(Katopol, 2014)

(Albright, 2004)

(Fahey et al.,
1981)

(Churchman &
Ackoff, 1950)
(Rosenblueth et
al., 1943)

Focused Codes
Environmental scanning is the process
of looking around the organization’s
environment to obtain information that
can be used for planning and decisionmaking (Katopol, 2014).
Environmental scanning includes
communicating of information internal
to the organization so that it might
influence the decision-making process
(Albright, 2004).
Environmental scanning is an example
of purposive behavior in that choices
are made as that organization strives to
attain its goal of viability (Churchman
& Ackoff, 1950; Rosenblueth et al.,
1943).

381
CSG Function
Environmental
Scanning

CSG Function
Environmental
Scanning

System Principle
Recursion

System Principle
Redundancy

Initial Codes
- The environment that must be addressed
includes the collection of environments
considered by the viable systems contained
within the system as well as the
problematic environment concerned with
the future at the higher level of recursion.
- Identifying emerging issues and situations
in an organization's environment that may
affect its future and communicating that
information internally to the appropriate
users is the essence of environmental
scanning.
- An organization's continued growth and
survival is dependent its awareness of the
nature of the environment that it currently
faces and those which it may face in the
future.

Sources
(Beer, 1994)

Initial Codes
- Environmental scanning is the internal
communication of external information
about issues that may potentially influence
an organization's decision-making process.
- Environmental signals may be weaker
without redundancy.
- Redundancy is the duplication of resources
or functions in order to increase system
reliability.
- Redundancy can decrease the probability of
failure including the generation and/or
receipt of false, distorted, or misleading
information.

Sources
(Albright, 2004)

(Albright, 2004)

(Fahey et al.,
1981)

(Myers, 1999)
(Pahl & Beitz,
2013)
(Landau, 1969)

Focused Codes
Environmental scanning is concerned
with identifying emerging issues and
situations in an organization's
environment that may affect its future
and communicating that information
internally to the appropriate users
(Albright, 2004).
The environment that must be
addressed includes the collection of
environments considered by the viable
systems contained within the system
(lower levels of recursion) as well as
the problematic environment concerned
with the future at the higher level of
recursion (Beer, 1994).

Focused Codes
Environmental scanning is the internal
communication of external information
about issues that may potentially
influence an organization's decisionmaking process with focus on future
impacts on the organization (Albright,
2004).
Redundancy is the duplication of
resources or functions in order to
increase system reliability (Pahl &
Beitz, 2013).
Redundancy may aid in preventing
false, distorted, or misleading
information (Landau, 1969) as well as
overcoming weak signals from the
environment (Myers, 1999).

382

CSG Function
Environmental
Scanning

CSG Function
Environmental
Scanning

System Principle
Redundancy of
Potential Command

System Principle
Relaxation Time

Initial Codes
- Environmental scanning is the means by
which organizations gain insight into
external events and trends.
- Environmental scanning is the process of
looking around the organization’s
environment to obtain information that can
be used for planning and decision-making.
- Environmental monitoring (scanning) is a
distributed, co-operative effort.
- Redundancy of potential command
suggests decision authority is distributed
throughout the system or organization with
the location of the decision maker being
dependent upon where the relevant
information to make the decision is located.

Sources
(Elenkov, 1997)

Initial Codes
- Environmental scanning is the internal
communication of external information
about issues that may potentially influence
an organization's decision-making process.
- Focus is on future impacts on the
organization and therefore must influence
strategic thinking and planning
- Environmental scanning can help identify
inflection points where an organization
must respond.
- Environmental scanning is the means by
which organizations gain insight into
external events and trends.
- A system must return to stability before
receiving another disturbance or regulation
is impossible.

Sources
(Albright, 2004)

(Katopol, 2014)

(Elofson &
Konsynski, 1991)
(Arévalo &
Espinosa, 2015)

(Dervitsiotis,
2003)
(Elenkov, 1997)

(Beer, 1994)

Focused Codes
Environmental scanning is a process of
looking around the organization’s
environment to obtain information that
can be used for planning and decisionmaking (Katopol, 2014).
As suggested by redundancy of
potential command, environmental
scanning is a distributed, co-operative
effort (Elofson & Konsynski, 1991).
The effort is located where the relevant
information is located (Arévalo &
Espinosa, 2015).

Focused Codes
Environmental scanning is the means
by which organizations gain insight
into external events and trends
(Elenkov, 1997).
It involves internal communications of
external information about issues that
may influence and organization's
decision-making process (Albright,
2004).
Changes identified should be
implemented consistent with allowing
sufficient time between perturbations
for the organization to stabilize or
regulation will not be possible (Beer,
1994).

383
CSG Function
Environmental
Scanning

System Principle
Requisite Hierarchy

Initial Codes
- Environmental scanning is the internal
communication of external information
about issues that may potentially influence
an organization's decision-making process.
- Environmental scanning is the means by
which organizations gain insight into
external events and trends.
- Environmental scanning is the process of
looking around the organization’s
environment to obtain information that can
be used for planning and decision-making.
- Environmental scanning may reduce
information overload for managers by
focusing.
- Requisite hierarchy suggests the control
hierarchy be established based on
regulatory need.
- The ability to exercise control can be
enhanced by increasing the hierarchy of
within an organization.

Sources
(Albright, 2004)

(Elenkov, 1997)

(Katopol, 2014)

(Aulin‐
Ahmavaara, 1979)
(Zexian & Xuhui,
2010)

Focused Codes
Environmental scanning is the process
of looking around the organization’s
environment to obtain information that
can be used for planning and decisionmaking (Katopol, 2014).
Increasing the hierarchy can enhance
control (Zexian & Xuhui, 2010).
Environmental scanning may reduce
overload to an individual manager
(Katopol, 2014).
Requisite hierarchy cautions the
hierarchy established must be only that
required by regulatory need (Aulin‐
Ahmavaara, 1979).

384
CSG Function
Environmental
Scanning

System Principle
Requisite Parsimony

Initial Codes
- Environmental scanning is the internal
communication of external information
about issues that may potentially influence
an organization's decision-making process.
- Environmental scanning is a constant and
on-going process.
- An organization's continued growth and
survival is dependent its awareness of the
nature of the environment that it currently
faces and those which it may face in the
future.
- Environmental scanning may reduce
information overload for managers by
focusing.
- Dialog should not force people to make
judgements that exceed their cognitive
capacity (cognitive overload).
- Humans have limited capacity to receive,
process, and recall information.

Sources
(Albright, 2004)

(Fahey et al.,
1981)

(Katopol, 2014)

(Christakis, 2004)

(G. A. Miller,
1956)

Focused Codes
Environmental scanning is a constant
and on-going process wherein external
information about issues that may
potentially influence an organization's
decision-making process with focus on
future impacts on the organization are
communicated internally (Albright,
2004).
Humans have limited capacity to
receive, process, and recall information
(G. A. Miller, 1956), therefore, the
design of the environmental scanning
system should be supportive of
focusing information discovered
(Katopol, 2014) in order to prevent
cognitive overload (Christakis, 2004).

385
CSG Function
Environmental
Scanning

CSG Function
Environmental
Scanning

System Principle
Requisite Saliency

System Principle
Requisite Variety

Initial Codes
- Environmental scanning is the internal
communication of external information
about issues that may potentially influence
an organization's decision-making process.
- Environmental scanning is a constant and
on-going process.
- Environmental scanning is the means by
which organizations gain insight into
external events and trends.
- Environmental scanning can help identify
inflection points where an organization
must respond.
- The situational factors are seldom of equal
saliency (importance).
- Emphasizing the wrong things can impact
productivity.

Sources
(Albright, 2004)

Initial Codes
- Requisite variety suggests organizations
must scan and sense their environment in
order to then make internal adjustments to
meet demands of the changes encountered.
- For survival, organizations must be
cognizant of their environment, both
current and emergent.
- Environmental scanning is the process of
looking around the organization’s
environment to obtain information that can
be used for planning and decision-making.
- A system must have sufficient diversity to
cope with changes encountered.

Sources
(Morrison, 2005)

(Elenkov, 1997)

(Dervitsiotis,
2003)
(Warfield, 1999)

(Fahey et al.,
1981)
(Katopol, 2014)

(Zexian & Xuhui,
2010)

Focused Codes
Environmental scanning is the means
by which organizations gain insight
into external events and trends
(Elenkov, 1997) as well as inflection
points where an organization must
respond (Dervitsiotis, 2003).
Communicating this information
appropriately internal to the
organization can assist in decisionmaking processes (Albright, 2004).
Requisite saliency suggests the issues
encountered are seldom of equal
importance hence, care should be
exercised when responding as selecting
the wrong issues can impact outcomes
(Warfield, 1999).

Focused Codes
Environmental scanning is the process
of looking around the organization’s
environment to obtain information that
can be used for planning and decisionmaking (Katopol, 2014).
Requisite variety suggests
organizations must scan and sense their
environment in order to then make
internal adjustments to meet demands
of the changes encountered (Morrison,
2005).
The scanning system must be robust
enough to cope with the conditions
encountered (Zexian & Xuhui, 2010).

386
CSG Function
Environmental
Scanning

CSG Function
Environmental
Scanning

System Principle
Satisficing

System Principle
Self-Organization

Initial Codes
- Environmental scanning is the means by
which organizations gain insight into
external events and trends.
- It is recognized as a difficult process
because of the complexity of the
environment.
- Environmental scanning can help identify
inflection points where an organization
must respond.
- Satisficing is settling for adequate solutions
instead of insisting on optimal solutions.
- Lack of complete information limits
alternatives available.
- Multiple objectives may encourage
satisficing decisions.

Sources
(Elenkov, 1997)

Initial Codes
- Environmental scanning is the process of
looking around the organization’s
environment to obtain information that can
be used for planning and decision-making.
- Environmental scanning is the means by
which organizations gain insight into
external events and trends.
- In self-organizing, agents, with no external
influence, organize themselves to produce
useful behavior.
- As self-organized systems evolve,
emergence of centralized organization
allows high level performance that may not
have been achieved otherwise.
- Self-organizing agents, without external
direction or plan, organize themselves into
adaptive structures.

Sources
(Katopol, 2014)

(Dervitsiotis,
2003)
(Waterman, Jr. et
al., 1980)

Focused Codes
Environmental scanning is the means
by which organizations gain insight
into external events and trends
(Elenkov, 1997)
Due to the complexity of the
environment, incomplete knowledge is
an issue that limits alternatives which
may leads to solutions that are not
optimal but satisficing (Waterman, Jr.
et al., 1980).

(Casler, 2014)

(Elenkov, 1997)

(Solow &
Szmerekovsky,
2006)

(Wheatley &
Kellner-Rogers,
1996)

Focused Codes
Environmental scanning is the means
by which organizations gain insight
into external events and trends
(Elenkov, 1997).
Environmental scanning involves
looking around the organization’s
environment to obtain information that
can be used for planning and decisionmaking (Katopol, 2014).
Agents can self-organize, with no
external influence, to produce behavior
useful to this effort. As a consideration,
as the effort evolves, emergence of
centralized organization may support
high level performance that may not
have been achieved otherwise (Solow
& Szmerekovsky, 2006).

387

CSG Function
Environmental
Scanning

CSG Function
System Operations

System Principle
Sub-Optimization

System Principle
Boundary

Initial Codes
- Environmental scanning is the process of
looking around the organization’s
environment to obtain information that can
be used for planning and decision-making.
- An organization's continued growth and
survival is dependent its awareness of the
nature of the environment that it currently
faces and those which it may face in the
future.
- Optimizing subsystems will not, in general,
lead to an optimized system.
- Optimizing sub-systems in isolation risks
conflicts that reduce overall output.

Sources
(Katopol, 2014)

Initial Codes
- Organizational boundaries reflect how
strategic resources are allocated.
- Organizational boundaries are determined
by both design and historical evolution.
- Organizational boundaries can influence
product innovation as well as process
innovation.
- Operations relate to the organization of
resources for developing, producing, and
delivering goods and services.

Sources
(Boeker & Huo,
1998)

(Fahey et al.,
1981)

(Adams, 2011)

Focused Codes
Environmental scanning is the process
of looking around the organization’s
environment to obtain information that
can be used for planning and decisionmaking (Katopol, 2014) in support of
its continued growth and survival
(Fahey et al., 1981)
Optimizing sub-systems in isolation
risks conflict (Dalton, 2009) and will
not in general lead to an optimized
system (Adams, 2011).

(Dalton, 2009)

(Anand & Gray,
2017)

Focused Codes
Systems operations relate to the
allocation and organization of resources
to develop, produce, and deliver goods
and services (Anand & Gray, 2017).
Organizational boundaries may be a
result of purposeful design as well as
evolved over time and reflect how
resources are allocated (Boeker & Huo,
1998).

388
CSG Function
System Operations

CSG Function
System Operations

System Principle
Communication

System Principle
Circular Causality

Initial Codes
- Communication supports control and
coordination in an organization and
exchanges information critical to mission
accomplishment.
- Facilitating accurate and timely information
regarding finance, marketing, production,
and other operations within an organization
is important for planning, coordinating, and
controlling activities.
- Management communications includes
writings, presentations, and person to
person communications between peers and
subordinates and has been identified as the
means by which internal organizational
operations are guided.

Sources
(Poole, 1978)

(Unzicker et al.,
2000)

The forms of communications used in
support of operations include writings
(letters and memos), presentations and
person to person dialog (Unzicker et
al., 2000).

Initial Codes
- Operations relate to the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and
solving problems.
- Performance feedback that provides
information regarding performance can
have substantial impact on organizational
operations since it affects managers
perceptions.

Sources
(Anand & Gray,
2017)

Focused Codes
Operations which includes controlling
and problem solving (Schultz, 2014),
relate to developing, producing, and
delivering goods and services (Anand
& Gray, 2017).
Performance feedback, which
influences managers' perspectives, can
have significant impact on
organizational operations (Nielsen,
2014).

(Schultz, 2014)

(Schultz, 2014)
(Nielsen, 2014)

Focused Codes
Communication supports control and
coordination in an organization and is
the means by which critical information
including financial, marketing, and
production information are also
important for planning, coordinating,
and controlling activities is exchanged
(Poole, 1978; Schultz, 2014).

389
CSG Function
System Operations

CSG Function
System Operations

System Principle
Complementarity

System Principle
Control

Initial Codes
- Operations relate to the organization of
resources for developing, producing, and
delivering goods and services.
- Organizational operations have been
impacted by complementary issues of
rapid technology development which has
shaped new skills, globalization, and
increased demands of stakeholders.
- Leadership and management have
complementary activities for controlling,
coordinating, and advancing
organizational operations.

Sources
(Anand & Gray,
2017)

Initial Codes
- Control is the means by which results are
monitored so corrective action, if required,
can be taken.
- Communication is the basis for control of
organizational operations.
- Feedback provides for superior control of
organizational operations.
- Information integration is a form of control
of organizational operations
- Managerial communication is the means by
which management exercises control of
organizational operations.

Sources
(Schultz, 2014)

(Tasleem et al.,
2019)

(Schultz, 2014)

(Poole, 1978)

(Ference, 1970)
(Unzicker et al.,
2000)

Focused Codes
Organizational operations which relate
to the functions of organizing resources
for developing, producing, and
delivering goods and services (Anand
& Gray, 2017) have been affected by
the complementary issues of rapid
technology development, globalization,
and increased demands of stakeholders
(Tasleem et al., 2019).
Coordinating, controlling, and
advancing organizational operations
requires complementary effort on the
part of managers and leaders within an
organization (Schultz, 2014).

Focused Codes
Communication, including information
integration, is the basis for control of
organizational operations (Ference,
1970; Poole, 1978; Unzicker et al.,
2000).
Control, supported by feedback (Poole,
1978), is the means by which
organizational operations are monitored
so that corrective action can be taken if
required (Schultz, 2014).

390
CSG Function
System Operations

CSG Function
System Operations

System Principle
Dynamic
Equilibrium

System Principle
Emergence

Initial Codes
- Recognizing there are opposing factions
within an organization and controlling the
constant tension between them presents an
opportunity to continuously improve the
organization.
- If current conditions are stable (dynamic
equilibrium exists) and prosperous, there
is little incentive to invest in change
system operations.

Sources
(Smith & Lewis,
2011)

Initial Codes
- Organizational operations can be
impacted as managers indirectly
influence the emergence of adaptive
behavior by altering the demography of
their organization.
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.

Sources
(Anderson, 1999)

(Astley, 1985)

(Anand & Gray,
2017)

Focused Codes
Systems in dynamic equilibrium and
prosperous have little incentive to make
changes (Astley, 1985).
Recognizing opposing factions within
the organization and controlling the
constant tension between them may
present opportunities for improvement
(Smith & Lewis, 2011).

Focused Codes
System (organizational) operations are
the organization of resources
(manpower, material, money, methods,
minutes, and information) for
developing, producing, and delivering
goods and services (Anand & Gray,
2017).
Emergence of adaptive behavior
affecting operations may result from
demographic changes in the
organization (Anderson, 1999).

391
CSG Function
System Operations

CSG Function
System Operations

System Principle
Equifinality

System Principle
Feedback

Initial Codes
- Operations relate to the organization of
resources for developing, producing, and
delivering goods and services.
- Approaches that satisfy the same
functional demands can be viewed as
functionally equivalent.
- Organizations can reach the same final
state by way of different paths.

Sources
(Anand & Gray,
2017)

(Mohaghegh &
Mosleh, 2009)

Equifinality suggests that while
approaches may differ, if those
approaches all satisfy the same
functional requirements, they can be
viewed as equivalent (Marlin et al.,
2007; Mohaghegh & Mosleh, 2009).

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Feedback provides for superior control of
organizational operations.
- Feedback may be used to clarify direction
in operations.
- Performance feedback may affect
managers' perception of organizational
problems and goals as well as their
priorities which in turn will affect
organizational operations.

Sources
(Anand & Gray,
2017)

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017).
Feedback influences manager's
perceptions of organizational goals,
their priorities, and means by which
control is exercised (Nielsen, 2014).
Feedback can also provide means by
which information and instructions are
clarified (Poole, 1978).

(Marlin et al.,
2007)

(Poole, 1978)

(Nielsen, 2014)

Focused Codes
Organizational operations relate to the
organization of resources for
developing, producing, and delivering
goods and services (Anand & Gray,
2017).

392
CSG Function
System Operations

CSG Function
System Operations

System Principle
Hierarchy

System Principle
Holism

Initial Codes
- Hierarchal organizations may employ
authoritarian rules and regulations as well
as use distinct lines of communications and
accountability to maintain control which
will affect operations.
- Hierarchical structures can isolate
managers from daily operations.
- Maximizing discretion at the lowest levels
of hierarchy can improve responsiveness.
- Performing tasks at the appropriate level of
hierarchy is important for effectiveness.

Sources
(Koutroumanis &
Alexakis, 2009)

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- Performing tasks at the appropriate level of
hierarchy is important for effectiveness.
- Organizational design should be
considerate of individual managers who
oversee multiple subunits since they may
experience limitations (overload) in their
ability to process feedback from those
subunits.

Sources
(Anand & Gray,
2017)

(Pollock, 1993)
(Elmore, 1979)

(Schutz, 2014)
(Elmore, 1979)
(Nielsen, 2014)

Focused Codes
To maintain control, some hierarchical
organizations implement strict
authoritarian rules and regulations as
well as distinct lines of
communications and accountability
(Koutroumanis & Alexakis, 2009).
Hierarchy can isolate managers from
daily operations (Pollock, 1993).
Organizational constructs can provide
for discretion at lower levels which
encourages performing tasks at the
appropriate level of the hierarchy
(Elmore, 1979).

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017).
A holistic perspective should account
for task performance at the appropriate
level of the hierarchy to improve
effectiveness (Elmore, 1979) as well as
being considerate of individual
managers who oversee multiple
subunits since they may experience
limitations (overload) in their ability to
process feedback from those subunits
(Nielsen, 2014) and must be able to
help solve problems (Schultz, 2014).

393
CSG Function
System Operations

CSG Function
System Operations

System Principle
Homeorhesis

System Principle
Homeostasis

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- Performance feedback that provides
information regarding performance can
have substantial impact on organizational
operations since it affects managers
perceptions.
- Homeorhesis is the term applied to the
tendency of a process to continue along its
original path in spite of a temporary
disturbance

Sources
(Anand & Gray,
2017)

Initial Codes
- Homeostatic systems keep essential
variables in regions that keep the system
viable.
- There is a natural tendency toward
homeostasis in organizations.
- An organization that is unable to maintain a
state of homeostasis over time in a stable
environment is not viable.
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Organizational stability supports operating
efficiency.

Sources
(Froese & Ziemke,
2009)

(Schultz, 2014)
(Nielsen, 2014)

(Jantsch, 1978)

(Milam, 2005)
(Butts & Carley,
2007)
(Anand & Gray,
2017)
(Adam Jr, 1983)

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017) as well as
controlling and solving problems
(Schultz, 2014).
Feedback that provides information
regarding performance can have
substantial impact on organizational
operations since it affects managers
perceptions (Nielsen, 2014) and
encourages implementation of requisite
changes needed to alter the path upon
which the organization is embarked as
suggested by homeorhesis (Jantsch,
1978).

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017).
These goods and services may be more
efficiently delivered if the organization
is stable (Adam Jr, 1983).
There is a natural tendency toward
homeostasis in organizations (Milam,
2005) which suggests essential
variables are being maintained such
that the organization is viable (Butts &
Carley, 2007).

394
CSG Function
System Operations

CSG Function
System Operations

System Principle
Incompressibility

System Principle
Information
Redundancy

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- In order to predict the behavior of a system
we must have complete understanding of
that system.
- A complex system can never be completely
known.

Sources
(Anand & Gray,
2017)

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- Information redundancy contributes to the
adaptive capacity of organizations and
refers to the use of information over and
above that which is minimally required to
communicate a given message thus
enhancing transmission reliability.
- Redundancy of information enhances
information processing capacity and
enables knowledge creation.
- Redundancy of information means the
organization has information that is beyond
its immediate operational requirements.
- Redundancy of information can make an
organization more tolerant of errors.

Sources
(Anand & Gray,
2017)

(Schultz, 2014)
(Cillers, 2000)

(Schultz, 2014)
(Staber & Sydow,
2002)

(Kalkan, 2005)

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017) including
controlling and solving problems
(Schultz, 2014).
Complicating the efforts of leaders and
managers to execute operations is their
lack of complete knowledge of the
organization which is necessary to
predict its behavior (Cillers, 2000).

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017) as well as
controlling and solving problems
(Schultz, 2014).
The adaptive capacity of an
organization can be enhanced by
information redundancy by enhancing
transmission reliability (Staber &
Sydow, 2002) and making the
organization more tolerant of
information errors (Kalkan, 2005).
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CSG Function
System Operations

CSG Function
System Operations

System Principle
Minimal Critical
Specification

System Principle
Multifinality

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- Minimal critical specification suggests
what is essential should be specified, that
which is not essential, should not be
specified.
- Minimal critical specification is supportive
of responsible autonomy of work teams in
which members take responsibility for
team operations once provided with
essential specifications.

Sources
(Anand & Gray,
2017)

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- A common starting point may exist, but as
a result of choices made, the end state may
differ.
- A multi-final approach may improve return
of investment.

Sources
(Anand & Gray,
2017)

(Schultz, 2014)
(Hester & Adams,
2014)

(Ravn, 2019)

(Schultz, 2014)
(Cicchetti &
Rogosch, 1996)
(Köpetz et al.,
2011)

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017) including
controlling and solving problems
(Schultz, 2014).
Minimal critical specification suggests
what is essential should be specified,
that which is not essential, should not
be specified (Hester & Adams, 2014).
Minimal critical specification is
supportive of responsible autonomy of
work teams in which members take
responsibility for team operations once
provided with essential specifications
(Ravn, 2019).

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods as well as
services (Anand & Gray, 2017) and
includes controlling and solving
problems (Schultz, 2014).
The choices made will determine the
outcome (Cicchetti & Rogosch, 1996)
and pursuing a multi-final approach
may improve the return on investment
(Köpetz et al., 2011).
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CSG Function
System Operations

CSG Function
System Operations

System Principle
Power Law

System Principle
Purposive Behavior

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- In complex systems such as organizations,
there are conditions in which the status of
the system may change from stable to
disordered as a result of small changes.
These conditions are regions where the
system is at the edge of chaos. In these
regions, small stimuli may cause major
changes to the system following a power
law distribution. Most of the time small
stimuli will cause small changes, some of
the time the small stimuli will cause
medium changes, and on occasion, the
small stimuli will cause major changes.

Sources
(Anand & Gray,
2017)

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- Purposive implies choice or selection
process in its behavior.
- Purposeful means an action or behavior is
directed toward attainment of a goal.

Sources
(Anand & Gray,
2017)

(Schultz, 2014)
(Dervitsiotis,
2003)

(Schultz, 2014)
(Churchman &
Ackoff, 1950)
(Rosenblueth et
al., 1943)

Focused Codes
Organizing resources for developing,
producing, and delivering goods and
services (Anand & Gray, 2017) as well
as controlling and solving problems
(Schultz, 2014) is the concern of
organizational operations.
Small stimuli may cause major changes
to the system following a power law
distribution. This cautions that although
most of the time small stimuli will
cause small changes, some of the time
the small stimuli will cause medium
changes, however, on occasion, the
small stimuli will cause major changes
(Dervitsiotis, 2003).

Focused Codes
Purposive behavior implies choice or
selection processes are extant
(Churchman & Ackoff, 1950) and that
the behavior is directed toward a goal
(Rosenblueth et al., 1943).
Organizational operations are the
organization of resources for
developing, producing, and delivering
goods and services (Anand & Gray,
2017) as well as controlling and
solving problems (Schultz, 2014), all
supporting goals and requiring choices
be made.

397
CSG Function
System Operations

System Principle
Redundancy

Initial Codes
- Redundancy is the duplication of resources
or functions in order to increase system
reliability.
- Redundancy can decrease the probability of
failure including the generation and/or
receipt of false, distorted, or misleading
information.
- When organizational operations are critical,
redundancy is a means by which the
required reliability can be achieved.
- Redundancy raises the price of the
organizational design requiring a
reliability-cost trade off. Fortunately,
reliability increases at a geometric rate as
redundancy increases at an arithmetic rate.
- Redundancy can be implemented by
duplication or overlap of functions or
resources.

Sources
(Pahl & Beitz,
2013)
(Landau, 1969)

(Lerner, 1986)

Focused Codes
Redundancy is the duplication of
resources or functions in order to
increase system reliability (Pahl &
Beitz, 2013).
Redundancy can be implemented by
duplication or overlap of functions or
resources (Lerner, 1986).
Redundancy can increase the cost of
organizational operations but is a
means by which required reliability can
be achieved in cases where operational
reliability is critical. Even though the
cost of redundancy increases
arithmetically as reliability increases
geometrically, a cost-reliability trade
off may be warranted (Landau, 1969).
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CSG Function
System Operations

CSG Function
System Operations

System Principle
Redundancy of
Potential Command

System Principle
Recursion

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems
- Redundancy of potential command
suggests decision authority is distributed
throughout the system or organization with
the location of the decision maker being
dependent upon where the relevant
information to make the decision is located.
- Redundancy of potential command affords
flexibility in response capacity as it implies
responses occur where needed, not in a
predefined place.

Sources
(Anand & Gray,
2017)

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- "The Recursive System Theorem states that
any viable system contains, and is
contained in, a viable system."(p. 308)

Sources
(Anand & Gray,
2017)

(Schultz, 2014)
(Arévalo &
Espinosa, 2015)

(Espejo, 2004)

(Schultz, 2014)
(Beer, 1994)

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017) as well as
controlling and solving problems
(Schultz, 2014).
Redundancy of potential command
suggests decision authority is
distributed throughout an organization
with the location of the decision maker
being dependent upon where the
relevant information is located
(Arévalo & Espinosa, 2015).
Redundancy of potential command
applies to operations as it affords
flexibility in operations response
capacity since responses occur where
needed, not in a predefined place
(Espejo, 2004).

Focused Codes
If an organization is viable, it contains
viable systems and is contained in a
viable system (Beer, 1994) in recursive
relationships.
Each level of recursion engages in
operations which are the organization
of resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017) including
solving problems (Schultz, 2014).

399
CSG Function
System Operations

System Principle
Relaxation Time

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- Control is the means by which results are
monitored so corrective action, if required,
can be taken.
- Implementation challenges affect
organizational operations decisions.
- A system must return to stability before
receiving another disturbance or regulation
is impossible

Sources
(Anand & Gray,
2017)
(Schultz, 2014)

(Nielsen, 2014)
(Beer, 1994)

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017) as well as
controlling and solving problems
(Schultz, 2014).
Control is the means by which results
are monitored so corrective action can
be taken (Schultz, 2014) if
implementation challenges that affect
organizational operations are
encountered (Nielsen, 2014).
Any changes in operations must be
implemented in a manner that allows
the organization to return to stability
before more changes are introduced or
regulation will not be possible (Beer,
1994).

400
CSG Function
System Operations

CSG Function
System Operations

System Principle
Requisite Hierarchy

System Principle
Requisite Parsimony

Initial Codes
- Hierarchy can compensate for lack of
regulatory ability, to a point.
- Requisite hierarchy suggests the control
hierarchy be established based on
regulatory need.
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- The ability to exercise control can be
enhanced by increasing the hierarchy of
within an organization.

Sources
(Aulin‐
Ahmavaara, 1979)

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- Hierarchy can compensate for lack of
regulatory ability, to a point.
- Humans have limited capacity to receive,
process, and recall information.
- Dialog should not force people to make
judgements that exceed their cognitive
capacity (cognitive overload).

Sources
(Anand & Gray,
2017)

(Anand & Gray,
2017)
(Schultz, 2014)
(Zexian & Xuhui,
2010)

(Schultz, 2014)
(Aulin‐
Ahmavaara, 1979)
(G. A. Miller,
1956)
(Christakis, 2004)

Focused Codes
Organizing resources for developing,
producing, and delivering goods and
services (Anand & Gray, 2017) as well
as controlling and solving problems
(Schultz, 2014) are the providence of
organizational operations.
To compensate for variety encountered,
organizational hierarchy can be
increased to enhance their ability to
exercise control (Zexian & Xuhui,
2010) and compensate for lack of
regulatory ability.
Care should be exercised to only
implement hierarchy as needed (Aulin‐
Ahmavaara, 1979).

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017) as well as
controlling and solving problems
(Schultz, 2014).
Since humans have limited capacity to
receive, process, and recall information
(G. A. Miller, 1956), a hierarchical
operations structure can be
implemented if required to distribute
responsibility in order to compensate
(Aulin‐Ahmavaara, 1979) and avoid
cognitive overload (Christakis, 2004).
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CSG Function
System Operations

CSG Function
System Operations

System Principle
Requisite Saliency

System Principle
Requisite Variety

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- The situational factors are seldom of equal
saliency (importance).
- Emphasizing the wrong things can impact
productivity.

Sources
(Anand & Gray,
2017)

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- Control is the means by which results are
monitored so corrective action, if required,
can be taken.
- Control is possible only if the variety of the
controller is at least as great as the variety
to be controlled.
- "Only variety absorbs variety." (p. 89)

Sources
(Anand & Gray,
2017)

(Schultz, 2014)
(Warfield, 1999)

(Schultz, 2014)

(Yurtseven &
Buchanan, 2016)
(Beer, 1994)

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017) including
controlling and solving problems
(Schultz, 2014).
Requisite saliency suggests the issues
encountered in operations are seldom
of equal importance hence, care should
be exercised when deciding on courses
of action as making an incorrect
selection can impact outcomes
(Warfield, 1999).

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017) including
controlling and solving problems
(Schultz, 2014).
Control is the means by which results
are monitored so corrective action can
be taken if required (Schultz, 2014).
Control is possible only if the variety of
the controller is at least as great as the
variety to be controlled since
(Yurtseven & Buchanan, 2016) "only
variety absorbs variety." (Beer, 1994)

402
CSG Function
System Operations

CSG Function
System Operations

System Principle
Satisficing

System Principle
Self-Organization

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- Lack of complete information limits
alternative availability.
- Since all relevant information regarding a
decision is rarely available, limited, and
simplified information is used to reach an
acceptable position, the essence of
satisficing.

Sources
(Anand & Gray,
2017)

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- Self-organization involves reallocation of
resources to achieve a goal without
external design.
- Self-organization governs the way complex
organizations behave and structure
themselves.

Sources
(Anand & Gray,
2017)

(Schultz, 2014)
(Waterman, Jr. et
al., 1980)
(Hester, 2012)

(Schultz, 2014)
(Comfort, 1994)

(Stevenson, 2012)

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017) as well as
controlling and solving problems
(Schultz, 2014).
Often there is a lack of information
which limits available alternatives
(Waterman, Jr. et al., 1980).
Satisficing suggests that limited and
simplified information can be used to
reach an acceptable position (Hester,
2012).

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017) including
controlling and solving problems
(Schultz, 2014).
Operations can be supported by selforganization in that resources can be
reallocated (Comfort, 1994) such that
complex organizations can structure
themselves to achieve a goal without
centralized control (Stevenson, 2012).

403
CSG Function
System Operations

CSG Function
Operational
Performance

System Principle
Sub-Optimization

System Principle
Boundary

Initial Codes
- Operations are the organization of
resources for developing, producing, and
delivering goods and services.
- Operations include controlling and solving
problems.
- For systems to operate optimally, the
criteria used to determine this condition
must be appropriate to the system level, not
the sub-system level.
- Optimizing subsystems will not, in general,
lead to an optimized system.

Sources
(Anand & Gray,
2017)

Initial Codes
- The internal perspective of corporate
governance is that of a system of laws,
regulations and factors that control
operations within the boundary of the
organization.
- Operational performance reflects the
performance of internal operations within
the boundary of the organization.
- Organizational boundaries should be set to
reduce uncertainty and exercise power in
order to improve operational performance.

Sources
(Peris et al., 2017)

(Schultz, 2014)
(Hitch, 1953)

(Adams, 2011)

(Kafetzopoulos &
Psomas, 2015)
(Santos &
Eisenhardt, 2005)

Focused Codes
Operations are the organization of
resources for developing, producing,
and delivering goods and services
(Anand & Gray, 2017) as well as
controlling and solving problems
(Schultz, 2014).
Operations design should be
appropriate to the system level, not the
sub-system level (Hitch, 1953) since
optimizing sub-systems will not, in
general, lead to an optimized system
(Adams, 2011).

Focused Codes
The boundaries of an organization
should be set in such a way as to reduce
uncertainty and exercise requisite
power in order to improve the
performance of internal operations
within the boundaries of the
organization (Kafetzopoulos &
Psomas, 2015; Santos & Eisenhardt,
2005).
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CSG Function
Operational
Performance

CSG Function
Operational
Performance

System Principle
Communication

System Principle
Circular Causality

Initial Codes
- Implementing communication and
information sharing practices can improve
operational performance.
- Action by a group having common
objectives (such as organizations) require
a certain minimum of communication.
- Communication can affect a group's
accuracy, total activity, and satisfaction.
- Reduced communication resulting from
isolation from sources within and outside
an organization can adversely affect the
operational performance of a group.

Sources
(Phan & Matsui,
2011)

Initial Codes
- Operational performance is affected by
leadership decisions and actions which in
turn are affected by feedback regarding
organizational performance which
provides information about the effects of
earlier decisions and actions.
- In order to manage multiple parallel
efforts, the variety of these efforts must
be reduced, therefore organizational
hierarchies are generally characterized by
a lack of circular causality. Superior
levels of hierarchy may affect constraints
and procedures while inferior levels may
not.

Sources
(Yukl, 2008)

(Leavitt, 1951)

(Katz, 1982)

(Fischer, 2013)

Focused Codes
Groups such as organizations require a
certain minimum of communication
(Leavitt, 1951).
Isolation can be adversely affect
operational performance (Katz, 1982).
Operational performance can be
improved by implementing
communication and information
sharing practices. (Phan & Matsui,
2011).

Focused Codes
Feedback regarding operational
performance based on previous
decisions affects current decisions as
adjustments are made (Yukl, 2008).
When dealing with organizational
hierarchies, superior levels may affect
inferior levels but not the other way
around, hence, circular causality is
generally lacking in these relationships
(Fischer, 2013).
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CSG Function
Operational
Performance

CSG Function
Operational
Performance

System Principle
Complementarity

System Principle
Control

Initial Codes
- A complementarity relationship between
external-oriented and internal-oriented
knowledge management strategies
suggesting integrating external and
internal sources of knowledge can
increase organizational performance.
- Multiple heterogeneous elements are
involved in complementarities that emerge
in complex systems.
- Disruption and expense associated with
the lack of complementarity between
structural, strategic, and contextual
variables during organizational
transformation encourages completion of
changes as quickly as possible.

Sources
(B. Choi et al.,
2008)

Initial Codes
- The internal perspective of corporate
governance is that of a system of laws,
regulations and factors that control
operations within the boundary of an
organization.
- Control of organizational performance is
dependent on operational performance
information being made available to
management.
- Operational performance control is central
to organizations as the means for aligning
activities with goals.
- The ways in which control is exercised
affects organizational performance.

Sources
(Peris et al., 2017)

(Ennen & Richter,
2010)
(Wischnevsky &
Damanpour, 2006)

(Kloot, 1997)

(Cardinal et al.,
2004)
(Tannenbaum,
1962)

Focused Codes
Complementarities become apparent ex
post as the relationships between
elements emerge in complex systems
(Ennen & Richter, 2010).
A complementarity relationship exists
between internal and external oriented
knowledge management strategies (B.
Choi et al., 2008).
Organizational performance can be
degraded during organizational
transformations due to a lack of
complementarity of structure, strategy,
and contextual variables (Wischnevsky
& Damanpour, 2006).

Focused Codes
Control of operational performance is
important as a means to align activities
with goals (Cardinal et al., 2004).
Performance is affected by the ways in
which control is exercised
(Tannenbaum, 1962).
Performance information is necessary
in order for control to be exercised
(Kloot, 1997).
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CSG Function
Operational
Performance

CSG Function
Operational
Performance

System Principle
Dynamic
Equilibrium

System Principle
Emergence

Initial Codes
- Tensions exist within organizations
because of the nature of organizational
systems which consist of discrete
subsystems each operating independently
but interdependent for overall success.
- Oversight helps managers realize the
benefit of considering all possibilities
exposed by tensions in the organization.
- Feedback loops are essential to keeping
an organization in dynamic equilibrium.
- “ or a system to be in a state of
equilibrium, all subsystems must be in
equilibrium. All subsystems being in a
state of equilibrium, the system must be
in equilibrium.”

Sources
(Smith & Lewis,
2011)

Initial Codes
- Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization.
- Emergent conditions in the environment
in which a system (organization) exists
can impact operational performance of
the organization.

Sources
(Schultz, 2014)

(Pina e Cunha et
al., 2017)
(Adams & Meyers,
2011, p. 134)

(T. Choi et al.,
2001)

Focused Codes
Although a system in dynamic
equilibrium implies its subsystems are
in equilibrium (Adams & Meyers,
2011), still tensions may exist within
the organization due to the organization
consisting of discreate subsystems each
operating independently but
interdependent for overall success
(Smith & Lewis, 2011).
Feedback provides means for
management to maintain equilibrium
(Pina e Cunha et al., 2017) and exploit
possibilities exposed by the tensions
within the organization (Smith &
Lewis, 2011).

Focused Codes
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization
(Schultz, 2014).
An organization must be sensitive to
emergent conditions in the environment
in which the system (organization)
exists since these changes can impact
operational performance of the
organization (T. Choi et al., 2001).

407

CSG Function
Operational
Performance

System Principle
Equifinality

Initial Codes
- Operational performance can be equally
effective under varying strategies.
- Although equifinality suggests
operational performance goals should be
achievable variously, consideration must
be given to the number of conflicting
demands and design options available in
a given situation.

Sources
(Marlin et al.,
2007)
(Payne, 2006)

Focused Codes
Operational performance can be
equally effective under varying
strategies (Marlin et al., 2007).
Performance goals can be achieved
variously therefore consideration must
be given to the conflicting demands
and design options available in a given
situation (Payne, 2006).

CSG Function
Operational
Performance

System Principle
Feedback

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Feedback can provide information on
performance gaps when operational goals
or expectations are not met.
- Performance feedback may affect
managers' perception of organizational
problems and goals as well as their
priorities which in turn will affect
organizational operations.
- The benefit of feedback may diminish as
length of time teams have been together
since group members may tend to ignore
the information.

Sources
(Schultz, 2014)

Focused Codes
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization
(Schultz, 2014).
Feedback can provide valuable
information regarding performance
gaps which can help orient managers'
perceptions of goals, problems and
priorities which can affect operations
(Nielsen, 2014; Wischnevsky &
Damanpour, 2006).
A cautionary note is that team
longevity can have an impact on the
receptiveness of a team to address
information received via feedback
(Katz, 1982).

(Wischnevsky &
Damanpour, 2006)
(Nielsen, 2014)

(Katz, 1982)

408
CSG Function
Operational
Performance

System Principle
Hierarchy

Initial Codes
- Allowing all levels of an organization's
hierarchy to exercise control is associated
with improved performance.
- Span of control is an important factor in
organizational performance.
- The appropriate span of control is
dependent on the context of the
organization.
- The internal perspective of corporate
governance is that of a system of laws,
regulations and factors that control
operations within the boundary of the
organization.
- Operational performance control is central
to organizations as the means for aligning
activities with goals.

Sources
(Tannenbaum,
1962)
(Meier & Bohte,
2000)

(Peris et al., 2017)

(Cardinal et al.,
2004)

Focused Codes
Corporate governance can be
considered a system of laws,
regulations and factors that control
operations within the boundary of the
organization to achieve desired
operational performance (Peris et al.,
2017).
Control is central to organizations as
the means for aligning activities with
performance goals (Cardinal et al.,
2004).
Implementation of control must
consider distribution of authority
within the hierarchy such that the
appropriate span of control is achieved
which is dependent on the context of
the organization (Meier & Bohte,
2000).
Improved performance may result from
allowing all levels of an organization's
hierarchy to exercise appropriate
control. (Tannenbaum, 1962).

409
CSG Function
Operational
Performance

System Principle
Holism

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Tensions exist within organizations
because of the nature of organizational
systems which consist of discrete
subsystems each operating independently
but interdependent for overall success.
- Oversight helps managers realize the
benefit of considering all possibilities
exposed by tensions in the organization.
- Allowing all levels of an organization's
hierarchy to exercise control is associated
with improved performance.
- A complementarity relationship between
external-oriented and internal-oriented
knowledge management strategies
suggesting integrating external and internal
sources of knowledge can increase
organizational performance.

Sources
(Schultz, 2014)

(Smith & Lewis,
2011)

(Tannenbaum,
1962)
(B. Choi et al.,
2008)

Focused Codes
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization
(Schultz, 2014).
Improved performance may result from
allowing all levels of an organization's
hierarchy to exercise control.
(Tannenbaum, 1962).
From a holistic perspective, an
organizational design that allows the
use of external and internal knowledge
as well as feedback of information
resulting from tensions among subunits
can provide the benefit of exposing
multiple perspectives (B. Choi et al.,
2008; Smith & Lewis, 2011).

410
CSG Function
Operational
Performance

CSG Function
Operational
Performance

System Principle
Homeorhesis

System Principle
Homeostasis

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Feedback can provide information on
performance gaps when operational goals
or expectations are not met.
- Homeorhesis is the term applied to the
tendency of a process to continue along its
original path in spite of a temporary
disturbance.

Sources
(Schultz, 2014)

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Organizational stability supports operating
efficiency.
- Homeostatic systems keep essential
variables in regions that keep the system
viable and able to perform as required.

Sources
(Schultz, 2014)

(Wischnevsky &
Damanpour, 2006)
(Jantsch, 1978)

(Adam Jr, 1983)
(Froese & Ziemke,
2009)

Focused Codes
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization
(Schultz, 2014).
Performance gaps that have been
identified can be surfaced via feedback
and action taken to alter the path of the
organization (Wischnevsky &
Damanpour, 2006) as suggested by
homeorhesis (Jantsch, 1978).

Focused Codes
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization
(Schultz, 2014).
Homeostatic systems keep essential
variables in regions that keep the
system viable and able to perform as
required (Froese & Ziemke, 2009).
Stability afforded by homeostasis
supports operational efficiency (Adam
Jr, 1983).

411
CSG Function
Operational
Performance

CSG Function
Operational
Performance

System Principle
Incompressibility

System Principle
Information
Redundancy

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Feedback can provide information on
performance gaps when operational goals
or expectations are not met.
- Complex organizations do not thrive when
too much control is exercised.
- In order to predict the behavior of a system
we must have complete understanding of
that system.
- A complex system can never be completely
known.

Sources
(Schultz, 2014)

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Operational performance control is central
to organizations as the means for aligning
activities with goals.
- Redundancy is implemented when the cost
of failure is high.
- Redundancy of information supports the
adaptive capability of an organization.

Sources
(Schultz, 2014)

(Wischnevsky &
Damanpour, 2006)
(Cillers, 2000)

(Cardinal et al.,
2004)
(Meier & Bohte,
2000)
(Kalkan, 2005)

Focused Codes
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization
(Schultz, 2014).
If performance does not meet
expectations, feedback can be a source
of information to help identify gaps
(Wischnevsky & Damanpour, 2006).
Organizations are complex systems;
therefore, complete knowledge of an
organization is not possible hence
making categorical prediction of its
behavior a challenge (Cillers, 2000).

Focused Codes
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization
(Schultz, 2014).
Redundancy of information supports
the adaptive capability of an
organization (Kalkan, 2005) and helps
offset risk when the cost of failure is
high (Meier & Bohte, 2000).

412
CSG Function
Operational
Performance

CSG Function
Operational
Performance

System Principle
Minimal Critical
Specification

System Principle
Multifinality

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Operational performance control is central
to organizations as the means for aligning
activities with goals.
- Minimal critical specification can be a
hedge against unnecessary rules that when
applied, may inhibit effective action.
- Minimal critical specification suggests
what is essential should be specified, that
which is not essential, should not be
specified.

Sources
(Schultz, 2014)

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Operational performance control is central
to organizations as the means for aligning
activities with goals.
- Choices made determine the end state, not
the starting point.
- Multifinality suggests the internal
processes of a system, not the initial
conditions, are responsible for the end
state.

Sources
(Schultz, 2014)

(Cardinal et al.,
2004)
(Cherns, 1976)

(Hester & Adams,
2014)

(Cardinal et al.,
2004)
(Cicchetti &
Rogosch, 1996)
(Adams, 2011)

Focused Codes
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization
(Schultz, 2014) and is a means for
aligning activities with organizational
goals (Cardinal et al., 2004).
As suggested by minimal critical
specification, only what is essential
should be specified (Hester & Adams,
2014)and thus can be a hedge against
unnecessary rules that when applied,
may inhibit effective action (Cherns,
1976).

Focused Codes
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization
(Schultz, 2014).
Operational performance control is a
means by which organizations align
activities with goals (Cardinal et al.,
2004).
The choices made determine the end
state (Adams, 2011; Cicchetti &
Rogosch, 1996).

413
CSG Function
Operational
Performance

CSG Function
Operational
Performance

System Principle
Power Law

System Principle
Purposive Behavior

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- In complex systems such as organizations,
there are conditions in which the status of
the system may change from stable to
disordered as a result of small changes.
These conditions are regions where the
system is at the edge of chaos. In these
regions, small stimuli may cause major
changes to the system following a power
law distribution. Most of the time small
stimuli will cause small changes, some of
the time the small stimuli will cause
medium changes, and on occasion, the
small stimuli will cause major changes.
- The occurrence of large-scale events may
be significantly underestimated if a
Gaussian statistical analysis is applied.

Sources
(Schultz, 2014)

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Operational performance control is central
to organizations as the means for aligning
activities with goals.
- Purposeful means an action or behavior is
directed toward attainment of a goal.
- Purposive implies choice or selection
process in its behavior.

Sources
(Schultz, 2014)

(Dervitsiotis,
2003)

Focused Codes
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization
(Schultz, 2014).
Most of the time small stimuli will
cause small changes, some of the time
the small stimuli will cause medium
changes, and on occasion, the small
stimuli will cause major changes
(Dervitsiotis, 2003).
The occurrence of large-scale events
may be significantly underestimated if
a Gaussian statistical analysis is applied
(Koubatis & Schonberger, 2005).

(Koubatis &
Schonberger,
2005)

(Cardinal et al.,
2004)
(Rosenblueth et
al., 1943)
(Churchman &
Ackoff, 1950)

Focused Codes
Control is critical for aligning activities
with goals (Cardinal et al., 2004).
Operational performance is an example
of purposive behavior, that is, there are
choices made (Churchman & Ackoff,
1950) as the organization strives to
attain its goal (Rosenblueth et al.,
1943) of viability.

414
CSG Function
Operational
Performance

CSG Function
Operational
Performance

System Principle
Recursion

System Principle
Redundancy

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Improved operational performance may be
achieved by implementing communication
and information sharing practices.
- "The Recursive System Theorem states that
any viable system contains, and is
contained in, a viable system." (p. 308)

Sources
(Schultz, 2014)

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Redundancy is the duplication of resources
or functions in order to increase system
reliability.
- Failsafe performance requires redundancy.

Sources
(Schultz, 2014)

(Phan & Matsui,
2011)
(Beer, 1994)

(Pahl & Beitz,
2013)
(Miranda &
Lerner, 1995)

Focused Codes
Viable organizations are recursive in
that they contain viable system and are
contained within viable system (Beer,
1994).
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to its survival (Schultz, 2014).
Performance among units at the same
level of recurrence and between levels
of recurrence may be improved by
implementing communication and
information sharing practices (Phan &
Matsui, 2011).

Focused Codes
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization
(Schultz, 2014).
Redundancy, which is the duplication
of resources or functions to increase
reliability (Pahl & Beitz, 2013), is
required for failsafe performance
(Miranda & Lerner, 1995).

415
CSG Function
Operational
Performance

System Principle
Redundancy of
Potential Command

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Operational performance control is central
to organizations as the means for aligning
activities with goals.
- Redundancy of potential command
suggests decision authority is distributed
throughout the system or organization with
the location of the decision maker being
dependent upon where the relevant
information to make the decision is located.
- Redundancy of potential command
supports self-organization.
- Self- organization emerges out of local
interactions between agents and can
enhance performance.

Sources
(Schultz, 2014)

(Cardinal et al.,
2004)
(Arévalo &
Espinosa, 2015)

(Yurtsevena et al.,
2016)
(Chesterman, Jr. et
al., 2016)

Focused Codes
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
its survival (Schultz, 2014) and is a
means for aligning activities with goals
(Cardinal et al., 2004).
Redundancy of potential command
supports self-organization (Yurtsevena
et al., 2016) which can enhance
performance (Chesterman, Jr. et al.,
2016) by distributing decision authority
throughout the organization with the
location of the decision maker where
the relevant information resides
(Arévalo & Espinosa, 2015).

416
CSG Function
Operational
Performance

CSG Function
Operational
Performance

System Principle
Relaxation Time

System Principle
Requisite Hierarchy

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- The ways in which control is exercised
affects organizational performance.
- A system must return to stability before
receiving another disturbance or regulation
is impossible.

Sources
(Schultz, 2014)

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Operational performance control is central
to organizations as the means for aligning
activities with goals.
- Self- organization emerges out of local
interactions between agents and can
enhance performance.
- Requisite hierarchy suggests the control
hierarchy be established based on
regulatory need.

Sources
(Schultz, 2014)

(Tannenbaum,
1962)
(Beer, 1994)

(Cardinal et al.,
2004)
(Chesterman, Jr. et
al., 2016)
(Aulin‐
Ahmavaara, 1979)

Focused Codes
How well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization is the
concern of operational performance
(Schultz, 2014).
Performance is affected by the way in
which control is exercised
(Tannenbaum, 1962).
Relaxation time suggests that the
control exercised should be considerate
of the need for the organization to be
allowed sufficient time to stabilize
before other disturbances are imposed
(Beer, 1994).

Focused Codes
Organizaitonal performance is a means
of aligning activities with goals
(Cardinal et al., 2004).
Self-organization, emerging out of
local interactions among agents, can
enhance operational performance
(Chesterman, Jr. et al., 2016).
Requisite hierarchy suggests that
control hierarchy be established based
on regulatory need (Aulin‐Ahmavaara,
1979).

417
CSG Function
Operational
Performance

CSG Function
Operational
Performance

System Principle
Requisite Parsimony

System Principle
Requisite Saliency

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Operational performance control is central
to organizations as the means for aligning
activities with goals.
- Hierarchy can compensate for lack of
regulatory ability, to a point.
- Dialog should not force people to make
judgements that exceed their cognitive
capacity (cognitive overload).
- Humans have limited capacity to receive,
process, and recall information.

Sources
(Schultz, 2014)

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Operational performance control is central
to organizations as the means for aligning
activities with goals.
- The situational factors are seldom of equal
saliency (importance).
- Emphasizing the wrong things can impact
productivity.

Sources
(Schultz, 2014)

(Cardinal et al.,
2004)
(Aulin‐
Ahmavaara, 1979)
(Christakis, 2004)

(G. A. Miller,
1956)

(Cardinal et al.,
2004)
(Warfield, 1999)

Focused Codes
How well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization is the
concern of organizational performance
(Schultz, 2014).
Since humans have limited capacity to
receive, process, and recall information
(G. A. Miller, 1956), hierarchical
organizational structures are often
implemented to compensate for lack of
regulatory ability (responsibility for
performance) (Aulin‐Ahmavaara,
1979) and avoid cognitive overload
(Christakis, 2004).

Focused Codes
Operational performance control is a
means by which organizations align
activities with goals (Cardinal et al.,
2004).
Requisite saliency suggests that not all
factors are of equal importance and that
care should be taken to avoid
emphasizing the wrong issues as this
could impact the outcome (Warfield,
1999).

418
CSG Function
Operational
Performance

CSG Function
Operational
Performance

System Principle
Requisite Variety

System Principle
Satisficing

Initial Codes
- Requisite variety suggests a regulator must
have at least as many responses as there are
disturbances that threaten to take the
system out of its performance limits.
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- In an organization, requisite variety
suggests that addressing variations from
planned as closely as possible to the place
of origin of the variation can improve
performance.

Sources
(Espejo, 2004)

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Since all relevant information regarding a
decision is rarely available, limited, and
simplified information is used to reach an
acceptable position, the essence of
satisficing.
- Multiple objectives may encourage
satisficing decisions.
- Satisficing is settling for adequate solutions
instead of insisting on optimal solutions.
- Lack of complete information limits
alternative availability.

Sources
(Schultz, 2014)

Focused Codes
Often relevant information regarding a
decision is incomplete requiring the
decision be made with limited,
simplified information (Hester, 2012).

(Hester, 2012)

Lack of complete information limits
available alternatives and can lead to
settling for an adequate solution instead
of an optimal solution, the essence of
satisficing (Waterman, Jr. et al., 1980).

(Schultz, 2014)

(Hut & Molleman,
1998)

(Casler, 2014)
(Waterman, Jr. et
al., 1980)

Focused Codes
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems (Schultz, 2014).
Requisite variety suggests that
addressing variations from planned as
closely as possible to the place of
origin of the variation can improve
performance (Hut & Molleman, 1998)
so long as there is sufficient capacity
for responding to disturbances that take
the system out of its performance limits
(Espejo, 2004).

419
CSG Function
Operational
Performance

CSG Function
Operational
Performance

System Principle
Self-Organization

System Principle
Sub-Optimization

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Self-organizing agents, without external
direction or plan, organize themselves into
adaptive structures.
- In self-organizing systems, order comes
from the interaction of interdependent
agents exchanging information, taking
actions, and adapting to feedback.

Sources
(Schultz, 2014)

Initial Codes
- Operational performance is concerned with
how well an organization plans, organizes,
staffs, controls, and solves problems related
to activities important to the survival of an
organization.
- Concentrating on performance at the subsystem level may lead to sub-optimized
performance at system level.
- Processes, poorly design or wrongly
focused, can encourage performance focus
on sub-systems not the whole system
resulting in sub-optimal system
performance.
- Optimizing subsystems will not, in general,
lead to an optimized system.

Sources
(Schultz, 2014)

(Wheatley &
Kellner-Rogers,
1996)
(Plowman et al.,
2007)

(Laihonen et al.,
2014)
(Kallinikos, 2004)

(Adams, 2011)

Focused Codes
Operational performance is concerned
with how well an organization plans,
organizes, staffs, controls, and solves
problems related to activities important
to the survival of an organization
(Schultz, 2014).
Adaptive structures can result from
self-organization of agents (Wheatley
& Kellner-Rogers, 1996) creating order
as they exchange information for acting
and adapting to feedback (Plowman et
al., 2007).

Focused Codes
Optimizing subsystems will not, in
general, lead to an optimized system
(Adams, 2011).
Concentrating on performance at the
sub-system level may lead to suboptimized performance at system level
(Laihonen et al., 2014).
Focus on sub-systems not the whole
system may result in processes being
poorly designed or wrongly focused
which can encourage performance
resulting in sub-optimal system
performance (Kallinikos, 2004).

420
CSG Function
Information and
Communications

System Principle
Boundary

Initial Codes
- Information is a flow of messages or
meanings which might add to, restructure,
or change knowledge.
- Information, seen from the semantic
standpoint, means that it contains new
meaning.
- If a message is understood and is found
meaningful or changes the state, it is
considered information.
- To be information, a message must have
been received and understood.
- Communications involves selecting a
message, encoding it, and transmitting it.
At the receiving end, the message must be
detected, decoded, and understood.
- A knowledge-based view of the
organization suggests that sustainable
competitive advantage stems from an
organization's ability to integrate tacit
knowledge embedded in the minds of
employees, therefore, increasing the
amount of information sources and
communication channels available to
employees should increase the likelihood of
new knowledge creation which should
improve the performance of the individual
and the firm.
- Knowledge sharing across organizational
boundaries can allow access to information
not available locally but poses challenges to
knowledge management.

Sources
(Nonaka, 1994)

(Meadow & Yuan,
1997)

(Teigland &
Wasko, 2003)

Focused Codes
Messages are communicated intra- and
inter-organizationally via
communication channels by selecting
the message, encoding it, and
transmitting it to designated recipients
who in turn detect the message, decode
it, and interpret it (Meadow & Yuan,
1997).
For a message to contain information,
its contents must provide new meaning
(Nonaka, 1994).
Increasing the amount of information
sources and communication channels
available to employees should increase
the likelihood of new knowledge
creation which can improve the
individual's and organization's
performance. Information sources can
be internal or external to an
organization. Information shared
outside the boundaries of an
organization can allow access to
information not available locally but
also poses security challenges to
knowledge management (Teigland &
Wasko, 2003).

421
CSG Function
Information and
Communications

System Principle
Communication

Initial Codes
- Information is a flow of messages or
meanings which might add to, restructure,
or change knowledge.
- Information, seen from the semantic
standpoint, means that it contains new
meaning.
- If a message is understood and is found
meaningful or changes the state, it is
considered information.
- To be information, a message must have
been received and understood.
- Communications involves selecting a
message, encoding it, and transmitting it.
At the receiving end, the message must be
detected, decoded, and understood.
- A knowledge-based view of the
organization suggests that sustainable
competitive advantage stems from an
organization's ability to integrate tacit
knowledge embedded in the minds of
employees, therefore, increasing the
amount of information sources and
communication channels available to
employees should increase the likelihood of
new knowledge creation which should
improve the performance of the individual
and the firm.

Sources
(Nonaka, 1994)

(Meadow & Yuan,
1997)

Focused Codes
Messages are communicated intra- and
inter-organizationally via
communication channels by selecting
the message, encoding it, and
transmitting it to designated recipients
who in turn detect the message, decode
it, and interpret it (Meadow & Yuan,
1997).
For a message to contain information,
its contents must provide new meaning
(Nonaka, 1994).

(Teigland &
Wasko, 2003)

Increasing the amount of information
sources and communication channels
available to employees should increase
the likelihood of new knowledge
creation which can improve the
individual's and organization's
performance. Information sources can
be internal or external to an
organization (Teigland & Wasko,
2003).

422

CSG Function
Information and
Communications

CSG Function
Information and
Communications

System Principle
Circular Causality

System Principle
Complementarity

Initial Codes
- If a message is understood and is found
meaningful or changes the state, it is
considered information.
- Communications involves selecting a
message, encoding it, and transmitting it.
At the receiving end, the message must be
detected, decoded, and understood.
- Information is a flow of messages or
meanings which might add to, restructure,
or change knowledge.
- Feedback regarding organizational
performance resulting from leadership
decisions informs future decisions
regarding changes needed to improve the
organization's performance in the future.

Sources
(Meadow & Yuan,
1997)

Initial Codes
- If a message is understood and is found
meaningful or changes the state, it is
considered information.
- Communications involves selecting a
message, encoding it, and transmitting it.
At the receiving end, the message must be
detected, decoded, and understood.
- Complementarity exists when multiple
activities or elements reinforce each other.
- Information and communication facilitate
complementarities in organizational
relationships, factors, and practices.

Sources
(Meadow & Yuan,
1997)

Focused Codes
Feedback is information communicated
that adds to, restructures, or changes
knowledge that may inform future
decisions regarding changes needed to
improve performance based on current
decisions (Nonaka, 1994; Yukl, 2008).

(Nonaka, 1994)

(Yukl, 2008)

(Ennen & Richter,
2010)

Focused Codes
Information and communications
facilitate multiple activities or elements
to reinforcing each other and therefore
establishing complementary
relationships (Ennen & Richter, 2010).

423
CSG Function
Information and
Communications

CSG Function
Information and
Communications

System Principle
Control

System Principle
Dynamic
Equilibrium

Initial Codes
- If a message is understood and is found
meaningful or changes the state, it is
considered information.
- Communications involves selecting a
message, encoding it, and transmitting it.
At the receiving end, the message must be
detected, decoded, and understood.
- Organizational control is dependent on
communication.
- Control is exercised by communication of
information.
- Communication provides the basis for
control of processes of interaction within
an organization.

Sources
(Meadow & Yuan,
1997)

Initial Codes
- A knowledge-based view of the
organization suggests that sustainable
competitive advantage stems from an
organization's ability to integrate tacit
knowledge embedded in the minds of
employees, therefore, increasing the
amount of information sources and
communication channels available to
employees should increase the likelihood
of new knowledge creation which should
improve the performance of the
individual and the firm.
- Feedback loops are essential to keeping
an organization in dynamic equilibrium.

Sources
(Teigland &
Wasko, 2003)

(Poole, 1978)

(Krippendorff,
2006)

Focused Codes
Organizational control depends on
information being successfully
communicated, that is messages that
have been successfully coded,
transmitted, received, detected,
decoded, and understood by the
recipient (Meadow & Yuan, 1997;
Poole, 1978).
Communication is the means by which
control is exercised (Poole, 1978) and
provides the basis for control of the
processes of interaction within an
organization. (Krippendorff, 2006).

Focused Codes
Information sources can be internal or
external to an organization (Teigland &
Wasko, 2003).
Included are feedback loops that assist
in keeping an organization in dynamic
equilibrium (Pina e Cunha et al., 2017).

(Pina e Cunha et
al., 2017)

424
CSG Function
Information and
Communications

System Principle
Emergence

Initial Codes
- Information is comprised of data which
is well-formed and meaningful.
-

-

-

CSG Function
Information and
Communications

System Principle
Equifinality

Information enables the selection of
courses of action for the fulfillment of an
agent's needs.
Communication is the transfer of
information from sender to receiver such
that the receiver understands the
message.
Shared understanding occurs as a result
of communications.

Initial Codes
- Information is comprised of data which
is well-formed and meaningful.
-

-

-

Information enables the selection of
courses of action for the fulfillment of an
agent's needs.
Communication is the transfer of
information from sender to receiver such
that the receiver understands the
message.
The same end state can be reached by
various paths.

Sources
(Diaz Nafría &
Zimmermann,
2012)
(Díaz Nafría &
Zimmermann,
2013)
(Spaho, 2012)

(Karp & Helgø,
2009)

Sources
(Diaz Nafría &
Zimmermann,
2012)
(Díaz Nafría &
Zimmermann,
2013)
(Spaho, 2012)

(von Bertalanffy,
1969)

Focused Codes
Information is comprised of data which
is well-formed as well as meaningful
(Diaz Nafría & Zimmermann, 2012)
and enables the selection of courses of
action for the fulfillment of an agent's
needs (Díaz Nafría & Zimmermann,
2013) including responses to emergent
conditions.
Communication is the transfer of
information from a sender to a receiver
in such a way as to allow the receiver
to understand the message (Spaho,
2012) which may facilitate shared
understanding (Karp & Helgø, 2009).

Focused Codes
Information is comprised of data which
is well-formed as well as meaningful
(Diaz Nafría & Zimmermann, 2012)
and enables the selection of various
courses of action for the fulfillment of
an agent's needs (Díaz Nafría &
Zimmermann, 2013).
Equifinality suggests data collection,
information formation and
dissemination via communication
channels may be accomplished in a
number of ways (von Bertalanffy,
1969).

425
CSG Function
Information and
Communications

System Principle
Feedback

Initial Codes
- If a message is understood, found
meaningful, or changes the state, then it is
popularly called information.
- Roughly, data usually means a set of
symbols with little or no meaning to a
recipient. Information is a set of symbols
that does have meaning or significance to
their recipient. Knowledge is the
accumulation and integration of
information received and processed by a
recipient.
- To be information, the messages have to
have been received and understood or
appraised.
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- Feedback is communications which may
provide information regarding effects on
organizational performance of previous
decisions as well as effects of the
environment.

Sources
(Meadow & Yuan,
1997)

Focused Codes
Messages are communicated intra- and
inter-organizationally via
communication channels by selecting
the message, encoding it, and
transmitting it to designated recipients
who in turn detect the message, decode
it, and interpret it. To be information,
the messages have to have been
received and understood or appraised
(Meadow & Yuan, 1997).
Feedback is facilitated by
communications channels and may
provide information regarding effects
on organizational performance of
previous decisions as well as effects of
the environment (Yukl, 2008).

(Yukl, 2008)

426
CSG Function
Information and
Communications

System Principle
Hierarchy

Initial Codes
- Corporate governance can be viewed as a
system of laws, regulations and factors that
control operations within the boundary of
the organization.
- Effective regulation of a system can be
greatly improved by arranging selfregulating actors in a hierarchy of
regulation and control.
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- To be information, the messages have to
have been received and understood or
appraised.
- Communication supports control and
coordination in an organization and
exchanges information critical to mission
accomplishment.

Sources
(Peris et al., 2017)

(Aulin, 1987)

(Meadow & Yuan,
1997)

(Poole, 1978)

Focused Codes
Organizational control is provided by
laws, regulations and factors that
comprise governance (Peris et al.,
2017), the effectiveness of which may
be improved by arranging selfregulating actors in a hierarchy of
regulation and control (Aulin, 1987).
Communication supports control and
coordination in an organization and
exchanges information critical to
mission accomplishment (Poole, 1978).
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CSG Function
Information and
Communications

System Principle
Holism

Initial Codes
- Roughly, data usually means a set of
symbols with little or no meaning to a
recipient. Information is a set of symbols
that does have meaning or significance to
their recipient. Knowledge is the
accumulation and integration of
information received and processed by a
recipient.
- If a message is understood, found
meaningful, or changes the state, then it is
popularly called information
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- "Communications is a process that cuts
across the entire organization and is
constitutive of its very existence".
- Communications is a key factor in
"constituting and maintaining
organizations".

Sources
(Meadow & Yuan,
1997)

(Heide et al., 2018,
p. 456)

Focused Codes
Communications is a holistic process
that cuts across the entirety of an
organization and is fundamental to its
very existence (Heide et al., 2018).

428

CSG Function
Information and
Communications

System Principle
Homeorhesis

Initial Codes
- A knowledge-based view of the
organization suggests that sustainable
competitive advantage stems from an
organization's ability to integrate tacit
knowledge embedded in the minds of
employees, therefore, increasing the
amount of information sources and
communication channels available to
employees should increase the likelihood
of new knowledge creation which should
improve the performance of the individual
and the firm.
- If a message is understood, found
meaningful, or changes the state, then it is
popularly called information
- Roughly, data usually means a set of
symbols with little or no meaning to a
recipient. Information is a set of symbols
that does have meaning or significance to
their recipient. Knowledge is the
accumulation and integration of
information received and processed by a
recipient.
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- Homeorhesis is the term applied to the
tendency of a process to continue along its
original path in spite of a temporary
disturbance.

Sources
(Teigland &
Wasko, 2003)

(Meadow & Yuan,
1997)

(Jantsch, 1978)

Focused Codes
Communication involves selecting a
message, encoding it, and transmitting
it and at the receiving end, detection,
decoding, and acquisition. If a message
is understood, found meaningful, or
changes the state, then it is popularly
called information (Meadow & Yuan,
1997).
Homeorhesis suggests continuous
effort is required to sustain a change in
path for an organization (Jantsch,
1978).
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CSG Function
Information and
Communications

CSG Function
Information and
Communications

System Principle
Homeostasis

System Principle
Incompressibility

Initial Codes
- Any organization that dynamically deals
with a changing environment ought not
only to process information efficiently but
also create information and knowledge.
- Communications is a key factor in
"constituting and maintaining
organizations" p. 456
- Homeostasis is the tendency of a system to
return to a steady state after a temporary
disturbance.

Sources
(Nonaka, 1994)

Initial Codes
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- Communications is a key factor in
"constituting and maintaining
organizations" (p. 456)
- Each element of a system responds only to
information available to it locally and is not
aware of the behavior of the whole system.

Sources
(Meadow & Yuan,
1997)

(Heide et al.,
2018)

Focused Codes
Among the tools organizations use to
maintain homeostasis when dealing
with dynamic environments are
information processing and knowledge
creation (Nonaka, 1994) which are the
keys factors in maintaining
organizations (Burgelman, 1983).

(Burgelman, 1983)

(Heide et al.,
2018)
(Cillers, 1998)

Focused Codes
Communication involves selecting a
message, encoding it, and transmitting
it and at the receiving end, detection,
decoding, and acquisition (Meadow &
Yuan, 1997).
Each element of a system responds
only to information available to it
locally and is not aware of the behavior
of the whole system (Cillers, 1998).
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CSG Function
Information and
Communications

CSG Function
Information and
Communications

System Principle
Information
Redundancy

System Principle
Minimal Critical
Specification

Initial Codes
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- If a message is understood, found
meaningful, or changes the state, then it is
popularly called information
- Information redundancy contributes to the
adaptive capacity of organizations and
refers to the use of information over and
above that which is minimally required to
communicate a given message thus
enhancing transmission reliability

Sources
(Meadow & Yuan,
1997)

Initial Codes
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- Minimal critical specification suggests
what is essential should be specified, that
which is not essential, should not be
specified.
- Minimal critical specification can be a
hedge against unnecessary rules that when
applied, may inhibit effective action.

Sources
(Meadow & Yuan,
1997)

(Staber & Sydow,
2002)

(Hester & Adams,
2014)

Focused Codes
Information redundancy is used to
enhance transmission reliability of
communicated information (Staber &
Sydow, 2002).
Communication involves selecting a
message, encoding it, then transmitting
it and at the receiving end, detecting
and decoding the message such that it
is understood and found meaningful at
which time it is considered information
(Meadow & Yuan, 1997).

Focused Codes
Minimal critical specification suggests
only essential characteristics (Hester &
Adams, 2014) of the communication
process of selecting a message,
encoding it, and transmitting it to the
receiving end where it is detected,
decoded, and acquired (Meadow &
Yuan, 1997) be mandated.

(Cherns, 1976)
The avoidance of superfluous rules and
actions may result in a hedge against
ineffective communications (Cherns,
1976).
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CSG Function
Information and
Communications

System Principle
Multifinality

Initial Codes
- If a message is understood, found
meaningful, or changes the state, then it is
popularly called information.
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- Communication supports control and
coordination in an organization and
exchanges information critical to mission
accomplishment.
- Communication provides the basis for
control of processes of interaction within
an organization.
- Choices made determine the end state, not
the starting point.
- Multifinality suggests the internal
processes of a system, not the initial
conditions, are responsible for the end
state.
- Communication may facilitate or hinder
team effectiveness.

Sources
(Meadow & Yuan,
1997)

(Poole, 1978)

Focused Codes
Communication involves selecting a
message, encoding it, and transmitting
it and at the receiving end, detection,
decoding, and acquisition. If that
message is understood, found
meaningful, or changes the state, then it
is popularly called information
(Meadow & Yuan, 1997).

(Krippendorff,
2006)

Communications support control and
coordination in an organization (Poole,
1978) and provide the basis for control
of processes (Krippendorff, 2006).

(Cicchetti &
Rogosch, 1996)
(Adams, 2011)

(Gagné, 2018)

Multifinality suggests choices made are
consequential (Adams, 2011; Cicchetti
& Rogosch, 1996) and, therefore, can
render communications helpful or not
regarding effectiveness of the
organization (Gagné, 2018).
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CSG Function
Information and
Communications

System Principle
Power Law

Initial Codes
- If a message is understood, found
meaningful, or changes the state, then it is
popularly called information.
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- Communication supports control and
coordination in an organization and
exchanges information critical to mission
accomplishment.
- In complex systems such as organizations,
there are conditions in which the status of
the system may change from stable to
disordered as a result of small changes.
These conditions are regions where the
system is at the edge of chaos. In these
regions, small stimuli may cause major
changes to the system following a power
law distribution. Most of the time small
stimuli will cause small changes, some of
the time the small stimuli will cause
medium changes, and on occasion, the
small stimuli will cause major changes.
- The occurrence of large-scale events may
be significantly underestimated if a
Gaussian statistical analysis is applied.

Sources
(Meadow & Yuan,
1997)

(Poole, 1978)

(Dervitsiotis,
2003)

(Koubatis &
Schonberger,
2005)

Focused Codes
The importance and impact of the
information communicated may follow
a power law distribution suggesting
that most communiques will be of
small consequence, some will be of
medium consequence, and a few will
be of significant consequence
(Dervitsiotis, 2003)
The power law suggests that
communiques of significant
consequence may be more common
than estimated if a Gaussian
distribution is assumed (Koubatis &
Schonberger, 2005).
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CSG Function
Information and
Communications

CSG Function
Information and
Communications

System Principle
Purposive Behavior

System Principle
Recursion

Initial Codes
- Communication supports control and
coordination in an organization and
exchanges information critical to mission
accomplishment.
- Facilitating accurate and timely
information regarding finance, marketing,
production, and other operations within an
organization is important for planning,
coordinating, and controlling activities.
- Purposive implies choice or selection
process in its behavior.
- Purposeful means an action or behavior is
directed toward attainment of a goal.

Sources
(Poole, 1978)

Initial Codes
- Communications is a key factor in
"constituting and maintaining
organizations" (p. 456)
- "Communications is a process that cuts
across the entire organization and is
constitutive of its very existence". (p. 456)
- Communication supports control and
coordination in an organization and
exchanges information critical to mission
accomplishment
- To be information, the messages have to
have been received and understood or
appraised.
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- "The Recursive System Theorem states that
any viable system contains, and is
contained in, a viable system."

Sources
(Heide et al.,
2018)

Focused Codes
Communication supports control and
coordination in an organization and is
the means by which critical information
is exchanged (Poole, 1978).

(Schultz, 2014)

(Churchman &
Ackoff, 1950)
(Rosenblueth et
al., 1943)

(Poole, 1978)

(Meadow & Yuan,
1997)

(Beer, 1994)

Communication of information in
organizations are purposive in that
choices are made supportive of
attainment of goals (Churchman &
Ackoff, 1950; Rosenblueth et al.,
1943).

Focused Codes
Viable organizations are recursive in
that they contain viable system and are
contained within viable systems (Beer,
1994).
Communications, which involves
selecting a message, encoding it, and
transmitting it and then at the receiving
end, detecting, decoding, and acquiring
the message (Meadow & Yuan, 1997),
is key to maintaining an organization
(Heide et al., 2018) by providing
mission critical information (Poole,
1978).
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CSG Function
Information and
Communications

System Principle
Redundancy

Initial Codes
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- Information redundancy supports real-time
communications and coordination among
organizational members.
- Communication supports control and
coordination in an organization and
exchanges information critical to mission
accomplishment.
- Communications redundancy can make
systems failsafe but can also be an irritant.
- Redundancy in communications helps
improve reliability of the transmission.
- Effective communications relies on
reliability which is often accomplished
through redundancy.
- In communications, the goal should be to
optimize redundancy - minimize overload
while accurately conveying the message.

Sources
(Meadow & Yuan,
1997)

(Song & Chen,
2014)
(Poole, 1978)

(Stephens et al.,
2013)

Focused Codes
Communication involves selecting a
message, encoding it, and transmitting
it and at the receiving end, detection,
decoding, and acquisition (Meadow &
Yuan, 1997).
It supports control and coordination in
an organization and exchanges
information critical to mission
accomplishment (Poole, 1978; Song &
Chen, 2014).
Redundancy in communications helps
improve reliability of the transmission
including implementation of a failsafe
system. Communications redundancy
should be tempered so as it may
become an irritant (Stephens et al.,
2013)
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CSG Function
Information and
Communications

System Principle
Redundancy of
Potential Command

Initial Codes
- Communication supports control and
coordination in an organization and
exchanges information critical to mission
accomplishment.
- Communications cuts across the
organization.
- Redundancy of potential command
suggests decision authority is distributed
throughout the system or organization with
the location of the decision maker being
dependent upon where the relevant
information to make the decision is located
- If a message is understood, found
meaningful, or changes the state, then it is
popularly called information.
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.

Sources
(Poole, 1978)

(Heide et al.,
2018)
(Arévalo &
Espinosa, 2015)

(Meadow & Yuan,
1997)

Focused Codes
Communications cuts across the
organization (Heide et al., 2018) and
involves selecting a message, encoding
it, and transmitting it and at the
receiving end, detection, decoding, and
acquisition (Meadow & Yuan, 1997).
Communication supports control and
coordination in an organization and
exchanges information critical to
mission accomplishment (Poole, 1978).
Redundancy of potential command
suggests the source is where the
relevant information is located
(Arévalo & Espinosa, 2015).
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CSG Function
Information and
Communications

System Principle
Relaxation Time

Initial Codes
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- To be information, the messages have to
have been received and understood or
appraised.
- Communication supports control and
coordination in an organization and
exchanges information critical to mission
accomplishment.
- A system must return to stability before
receiving another disturbance or regulation
is impossible.
- The quantity of information may be
overwhelming requiring decisions to be
made to reduce the amount of information
taken in.

Sources
(Meadow & Yuan,
1997)

(Poole, 1978)

(Subramanian et
al., 1993)

Focused Codes
Communication supports control and
coordination as well as exchange of
information critical to mission
accomplishment (Poole, 1978).
As the quantity of information may be
overwhelming, decisions may have to
be made to reduce the amount of
information taken in (Subramanian et
al., 1993) so that the organization can
respond and stabilize before additional
disturbances are received in order that
it may be regulated (Beer, 1994).
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CSG Function
Information and
Communications

System Principle
Requisite Hierarchy

Initial Codes
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- To be information, the messages have to
have been received and understood or
appraised.
- Communication supports control and
coordination in an organization and
exchanges information critical to mission
accomplishment.
- Hierarchy is a means used to deal with
break downs in communication and
information exchange when the number of
people engaged becomes too large.
- Hierarchies can be restrictive in terms of
collective intelligence and decision
making.
- Requisite hierarchy suggests the control
hierarchy be established based on
regulatory need.
- The ability to exercise control can be
enhanced by increasing the hierarchy of
within an organization.

Sources
(Meadow & Yuan,
1997)

(Poole, 1978)

(Garrido, 2009)

(Aulin‐
Ahmavaara, 1979)
(Zexian & Xuhui,
2010)

Focused Codes
Communication supports control and
coordination in an organization and
exchanges information critical to
mission accomplishment (Poole, 1978).
The ability to exercise control can be
enhanced by increasing the hierarchy of
within an organization (Zexian &
Xuhui, 2010).
Hierarchy can be used to deal with
break downs in communication and
information exchange when the number
of people engaged becomes too large.
However, hierarchies can be restrictive
in terms of collective intelligence and
decision making (Garrido, 2009),
Requisite hierarchy suggests the
control hierarchy established should be
based on regulatory need (Aulin‐
Ahmavaara, 1979).
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CSG Function
Information and
Communications

System Principle
Requisite Parsimony

Initial Codes
- To be information, the messages have to
have been received and understood or
appraised.
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- Communication supports control and
coordination in an organization and
exchanges information critical to mission
accomplishment.
- Humans have limited capacity to receive,
process, and recall information.
- Humans have an upper limit to the amount
of information they can accurately process,
they have a channel capacity.

Sources
(Meadow & Yuan,
1997)

(Poole, 1978)

(G. A. Miller,
1956)

Focused Codes
Communication involves selecting a
message, encoding it, and transmitting
it then, at the receiving end, detection,
decoding, and acquisition (Meadow &
Yuan, 1997).
Communication supports control and
coordination in an organization and
exchanges information critical to
mission accomplishment (Poole, 1978).
Requisite parsimony cautions that
humans have a channel capacity above
which they cannot accurately process
information communicated (G. A.
Miller, 1956).
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CSG Function
Information and
Communications

System Principle
Requisite Saliency

Initial Codes
- To be information, the messages have to
have been received and understood or
appraised.
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- Communication supports control and
coordination in an organization and
exchanges information critical to mission
accomplishment.
- Requisite saliency is concerned with the
importance of an issue, observation, or
factor relative to others.
- Dialog should not force people to make
judgements that exceed their cognitive
capacity (cognitive overload).
- Humans have an upper limit to the amount
of information they can accurately process,
they have a channel capacity.
- The situational factors are seldom of equal
saliency (importance).
- Emphasizing the wrong things can impact
productivity.

Sources
(Meadow & Yuan,
1997)

(Poole, 1978)

(Christakis, 2004)

(G. A. Miller,
1956)
(Warfield, 1999)

Focused Codes
Requisite saliency reminds that not all
information is of equal importance
(Christakis, 2004).
Humans have limited channel capacity
(G. A. Miller, 1956), therefore
cognitive overload is possible
(Christakis, 2004).
Care should be taken to avoid
emphasizing the wrong issues as this
could impact the outcome (Warfield,
1999).
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CSG Function
Information and
Communications

CSG Function
Information and
Communications

System Principle
Requisite Variety

System Principle
Satisficing

Initial Codes
- Requisite variety suggests that for
successful communication, the source must
have sufficiently robust (have sufficient
vocabulary, e.g.) for the receiver to
acquire, understand, and act according to
the original meaning of the information
conveyed.
- To be information, the messages have to
have been received and understood or
appraised.
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- "Only variety absorbs variety." (p.89)

Sources
(Hu, 2008)

Initial Codes
- To be information, the messages have to
have been received and understood or
appraised.
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- Satisficing is settling for adequate solutions
instead of insisting on optimal solutions.
- Satisficing is a cost/benefit decision.
- The information is good enough for the
current need.

Sources
(Meadow & Yuan,
1997)

(Meadow & Yuan,
1997)

Focused Codes
Requisite variety suggests "only variety
absorbs variety" (Beer, 1994, p. 89).
For communications to be successful,
the source must have communication
capability sufficiently robust (e.g., have
sufficient vocabulary.) for the receiver
to acquire, understand, and act
according to the original meaning of
the information conveyed (Hu, 2008).

(Beer, 1994)

(Waterman, Jr. et
al., 1980)
(Prabha et al.,
2007)

Focused Codes
Regarding information and
communications, satisficing suggests
there is a cost/benefit decision to be
considered when determining the
requirement for additional information
when extant information is adequate for
the current need (Prabha et al., 2007).
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CSG Function
Information and
Communications

System Principle
Self-Organization

Initial Codes
- Communication provides the basis for
control of processes of interaction within
an organization.
- To be information, the messages have to
have been received and understood or
appraised.
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- In self-organizing systems, order comes
from the interaction of interdependent
agents exchanging information, taking
actions, and adapting to feedback.
- Self-organization supports robustness in
communications as a result of emergent
behavior, improved adaptability,
robustness, and scalability.

Sources
(Krippendorff,
2006)
(Meadow & Yuan,
1997)

Focused Codes
Communication involves selecting a
message, encoding it, and transmitting
it then at the receiving end, detection,
decoding, and acquisition (Meadow &
Yuan, 1997).
Communication provides for control
within the organization (Krippendorff,
2006).

(Plowman et al.,
2007)

(Prehofer &
Bettstetter, 2005)

Self-organization supports robustness
in communications as a result of
emergent behavior, improved
adaptability, robustness, and scalability
(Prehofer & Bettstetter, 2005).
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CSG Function
Information and
Communications

System Principle
Sub-Optimization

Initial Codes
- If a message is understood, found
meaningful, or changes the state, then it is
popularly called information.
- Communication involves selecting a
message, encoding it, and transmitting it
and at the receiving end, detection,
decoding, and acquisition.
- Communication supports control and
coordination in an organization and
exchanges information critical to mission
accomplishment.
- Control is exercised by communication of
information.
- Shared understanding occurs as a result of
communications.
- For systems to operate optimally, the
criteria used to determine this condition
must be appropriate to the system level, not
the sub-system level.
- Optimizing subsystems will not, in general,
lead to an optimized system.
- Communication provides the basis for
control of processes of interaction within
an organization.

Sources
(Meadow & Yuan,
1997)

(Poole, 1978)

(Karp & Helgø,
2009)
(Hitch, 1953)

(Adams, 2011)
(Krippendorff,
2006)

Focused Codes
Control information communicated
should be appropriate to the system
level, not the sub-system level (Hitch,
1953).
Optimizing subsystems will not, in
general, lead to an optimized system
(Adams, 2011).
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APPENDIX D: THEORETICAL CODES
This appendix identifies the theoretical codes that resulted from the analysis of how the
focused codes relate to each other. The theoretical codes specify relationships between focused
codes, constructed from the data, and were not preconceived.
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Direction
Systems Theory
Proposition
Boundary

Communication

Circular Causality

Complementarity

Control

Dynamic
Equilibrium

Emergence

Equifinality

Feedback

Hierarchy

Implications for CSG Leadership
Boundaries establish the structure and define what is in the organization and what is in the
environment (Hazy, 2007). Boundaries enable and constrain activities within an
organization including direction (Huettermann et al., 2014; Trevelyan, 1998) and are the
concern of leadership (Gilmore, 1982).
Communication is the means by which leadership provides direction that helps reduce
ambiguity by clarifying tasks and goals (Mayfield & Mayfield, 2002) which can enhance
follower satisfaction and improve performance (Murphy, 2005) is provided. Direction is
communicated to make something happen and is the responsibility of leadership (Nutt &
Backoff, 1993).
Circular causality, which exists between levels of hierarchy, may be considered a situation
where subsystem cooperation influences the whole system behavior which in turn,
governs the behavior of the subsystems. Small changes may result in significant changes
to the status quo of a system thus suggesting caution be exercised when issuing direction.
(Nooteboom & Marks, 2010; Vernon et al., 2015)
Direction provides guidance intended to clarify goals and boundaries as well as influence
team member's actions (Huettermann et al., 2014). The direction provided will be
interpreted by members and each will have their own perspective which, when taken
together, provide a more complete understanding within the group (Hester & Adams,
2014).
Control, the means by which a system’s operations are regulated, is exercised by direction
(van Veen-Dirks & Wijn, 2002). Using direction, leaders provide guidance to clarify
goals, highlight boundaries and influence members’ actions (Huettermann et al., 2014).
Dynamic equilibrium suggests predicting reactions to directions is difficult since small,
medium, or large adjustments may result and therefore, managers should endeavor to
provide direction that allows effective self-organized solutions to evolve (Anderson,
1999). Harnessing the tensions between opposing factions affords an opportunity to
continuously improve the organization and its viability (Smith & Lewis, 2011).
Leadership should be aware that emergence fosters unforeseeable consequences as a result
of coevolving interactions between actors and factors in organizations (Nuijten et al.,
2015) which may result in organizational forms contrary to official direction (M.
Schneider & Somers, 2006). Leadership can provide influence over and above routine
direction compliance (M. Schneider & Somers, 2006) can be provided.
Equifinality suggests direction, which is a means for leadership to clarify goals, highlight
boundaries, and influence team members' actions, can be communicated in multiple ways
(R. M. Grant, 1996; Huettermann et al., 2014). As direction can be communicated
variously, so too can the direction itself be different while aspiring to reach a goal or end
state for the team (von Bertalanffy, 1969).
Leadership uses direction is used to clarify team goals, highlight team boundaries, and
influence member's actions (Huettermann et al., 2014) to allow effective pursuit of
objectives (Anderson, 1999). Feedback, which is control based on actual performance
rather than expected performance (Wiener, 1988) provides evaluated information so that
leadership can make modifications to direction or guidance can be made in order to
continuously improve performance (Lee & Dale, 1998).
Leadership uses direction is used to provide guidance that clarifies team goals, highlights
team boundaries and influences member's actions (Huettermann et al., 2014). The
hierarchical structure of an organization can greatly improve system regulation and
control (Aulin, 1987) thus affecting capacity to set direction and maintain oversight
(Svara, 2001). In turn, the hierarchical structure can be influenced by direction (Anderson,
1999).
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Direction (continued)
Systems Theory
Proposition
Holism

Homeorhesis

Homeostasis

Incompressibility

Information
Redundancy

Minimal Critical
Specification

Multifinality

Power Law

Purposive Behavior

Implications for CSG Leadership
Organizations are complex systems, and as such, require a holistic perspective to guide
those responsible for strategic direction of an organization (Anderson, 1999) since any
change may have complex ramifications as in the example of circular causality that
suggests a small step away for the status quo may be risky (Nooteboom & Marks, 2010).
Policy direction requires a holistic perspective and should be considerate of objectives,
environmental conditions, constraints, and core business processes (Lee & Dale, 1998).
Leadership uses direction to provide guidance that clarifies team goals, highlights team
boundaries and influences member's actions (Huettermann et al., 2014), however,
homeorhesis suggests that if the guidance amounts to a temporary disturbance to the status
quo, the system (organization) will revert to its original path (Jantsch, 1978).
Homeostasis suggests an organization will revert to its former (steady) state (Burgelman,
1983) regardless of attempts to control the organization’s performance by providing
oversight and direction (Svara, 2001) unless sufficient effort is expended to move to
another stable state.
Direction is the clarifying of team goals, highlighting team boundaries, and influencing
members' actions (Huettermann et al., 2014) that allows effective self-organized solutions
to evolve (Anderson, 1999). The actions of leaders, including direction they provide and
control they try to exercise, should be tempered by the realization of the limitation of their
knowledge of the organization as a complex system (Richardson, 2004).
To achieve organizational goals and provide motivation, leaders provide direction
(Huettermann et al., 2014) to clarify team goals, highlight team boundaries, and
influencing members' actions (van Veen-Dirks & Wijn, 2002). A means to enhance
reliability of the communication of direction is to use information redundancy (Staber &
Sydow, 2002).
Direction is the clarifying of team goals, highlighting team boundaries, and influencing
members' actions (Huettermann et al., 2014); however, complex organizations do not
thrive when too much control is exercised (Cillers, 2000). This is in concert with the
concepts of minimal critical specification which suggest that task performance should be
defined to the least extent possible thus allowing executors opportunity for maximum
leeway (Niepce & Molleman, 1996).
Direction is the clarifying of team goals, highlighting team boundaries, and influencing
members' actions (Huettermann et al., 2014). It can be a means for providing direct or
indirect control of an organization (Child, 1973). Multifinality suggests different
outcomes are possible regardless of the initial conditions depending upon decisions made
and direction provided (Adams, 2011).
As complex systems, organizations are subject to nonlinear dynamics which may be
represented by power laws (Andriani & McKelvey, 2009). Leaders should be considerate
of these nonlinear organizational dynamics when providing direction which is a means for
clarifying of team goals, highlighting team boundaries, and influencing members' actions
(Huettermann et al., 2014) as well as exercising control to achieve organizational goals
(van Veen-Dirks & Wijn, 2002).
As a means by which control is exercised (van Veen-Dirks & Wijn, 2002), direction
involves clarifying of team goals, highlighting team boundaries, and influencing members'
actions (Huettermann et al., 2014). It is a purposeful action directed toward attaining goals
and requires feedback to allow course correction (Rosenblueth et al., 1943).
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Implications for CSG Leadership
Direction is the means by which control is exercised to achieve organizational goals and
provide motivation (van Veen-Dirks & Wijn, 2002) by clarifying of team goals,
highlighting team boundaries, and influencing members' actions (Huettermann et al.,
2014). Guidance provided by direction is recursive, that is, the guidance applicable at one
level is also applicable at the next higher level (Hester & Adams, 2014).
Leadership uses direction to clarify team goals, highlight team boundaries, as well as
influence members' actions (Huettermann et al., 2014) and is a means by which control is
exercised (van Veen-Dirks & Wijn, 2002) including instantiation of the organization.
Redundancy is the duplication of resources or functions in order to increase system
reliability (Pahl & Beitz, 2013) which may be used by leadership to improve efficiency
and effectiveness in specific circumstances (Miranda & Lerner, 1995) as well as
organizational designs.
Direction is a means by which control is exercised to achieve organizational goals and
provide motivation (van Veen-Dirks & Wijn, 2002). Decisions taken in support of
execution should be influenced by the most appropriate information which may reside in
any part of the organization. Redundancy of potential command suggests knowledge
constitutes authority (McCulloch & Arbib, 2016) and that decision authority (as
appropriate) should be distributed throughout the system or organization with the location
of the decision maker being dependent upon where the relevant information to make the
decision is located (Arévalo & Espinosa, 2015).
Direction is the clarifying of team goals, highlighting team boundaries, and influencing
members' actions (Huettermann et al., 2014) to allow effective pursuit of objectives and
can be modified based on feedback (Anderson, 1999). Relaxation time provides
cautionary guidance to allow sufficient time for the organization to return to stability
before issuing additional direction or regulation will not be possible (Beer, 1994).
Direction is a means by which control is exercised to achieve organizational goals and
provide motivation (van Veen-Dirks & Wijn, 2002). Direction can provide for direct or
indirect control of an organization (Child, 1973). This control can be enhanced by
increasing the hierarchy within an organization (Zexian & Xuhui, 2010) when necessary
to compensate for lack of regulatory ability (Aulin, 1987).
Direction is the clarifying of team goals, highlighting team boundaries, as well as
influencing members' actions (Huettermann et al., 2014)and is a means by which control
can be exercised (van Veen-Dirks & Wijn, 2002). Requisite parsimony suggests humans
have limited capacity to receive, process, and recall information (G. A. Miller, 1956),
therefore, leadership should endeavor to limit directive dialog appropriately to prevent
cognitive overload (Christakis, 2004).
Requisite saliency cautions that care should be taken when direction is given so that
salient concerns and issues are addressed (Christakis, 2004) in order to avoid emphasizing
the wrong issues and possibly impacting performance (Warfield, 1999).
Direction is the means by which control is exercised to achieve organizational goals and
provide motivation (van Veen-Dirks & Wijn, 2002). To exercise control successfully,
requisite variety suggests the direction given must be sufficiently robust to cope with the
changes the organization encounters (Zexian & Xuhui, 2010) since control is only
possible if the variety of the controller is at least as great as the variety to be controlled
(Yurtseven & Buchanan, 2016).
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Implications for CSG Leadership
Direction is a means by which control is exercised (van Veen-Dirks & Wijn, 2002).
Leadership should be aware that due to time constraints and to avoid protracted processes
for finding maximized solutions (Zaccaro & Horn, 2003), satisficing solutions may be
sought. Lack of complete information limits alternative availability which may also lead
to satisficing solutions (Waterman, Jr. et al., 1980).
Direction is the clarifying of team goals, highlighting team boundaries, and influencing
members' actions (Huettermann et al., 2014) from a holistic perspective considerate of
objectives, environmental conditions, constraints, and core business processes (Lee &
Dale, 1998). Within organizations, self-organizing units may result when leadership
direction identifies important issues and provides meaning to situations in order to create
conditions that enable emergence (Plowman et al., 2007).
Direction is a means by which control is exercised to achieve organizational goals and
provide motivation (van Veen-Dirks & Wijn, 2002). The direction given should be
considerate of the overall system goals since optimal system operations depend on the
criteria being appropriate to the system level, not the sub-system level (Hitch, 1953)
because in general, optimizing subsystems will not lead to optimized systems (Adams,
2011).
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Implications for CSG Leadership
Boundaries influence the design of organizations as well as what issues are to be
addressed (Brocklesby, 2012; J. Newman et al., 2004). Oversight of boundary
considerations by leadership helps delineate responsibilities and provides checks and
balances within the organization (Grace Jr & Haupert, 2006).
Communication is a means by which leaders gain insight into the activities of
subordinates in order to exercise oversight responsibilities (Seeger & Ulmer, 2003) such
as setting goals and monitoring outcomes (McGrath, 2001).
Circular causality suggests small changes may result in significant changes to the status
quo of a system (Nooteboom & Marks, 2010) therefore, oversight by leadership is
important in reducing the risk of variance from specification (McGrath, 2001) by
coordinating subordinates' actions (Rivkin & Siggelkow, 2003).
Complementarity suggests complementary parts working together present a more holistic
picture (Svara, 2001)and that a variety of oversight perspectives are necessary to provide
more comprehensive managerial influence regarding control over operational decisions
and activities (McGrath, 2001; Seeger & Ulmer, 2003).
Control involves setting direction and providing oversight (Svara, 2001). The degree of
control exercised should be tempered by the circumstances confronting the organization
(McGrath, 2001).
Dynamic equilibrium suggests leaders and mangers use oversight to realize the benefit of
considering all possibilities exposed by the tensions within an organization which result
from discrete subsystems operating independently but interdependent for overall success
(Smith & Lewis, 2011) including fostering conditions for effective self-organized
solutions to evolve in these organizations (Anderson, 1999).
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Implications for CSG Leadership
Although managers use oversight to influence setting of performance goals and control
operations (Roberts, 1991), emergence can challenge the success of those endeavors as a
result of unforeseeable consequences of the coevolving interactions between actors and
factors in organizations (Nuijten et al., 2015).
Although different forms of oversight may be required under differing circumstances
(McGrath, 2001), equifinality exists when equivalent outcomes are achieved using
alternative forms of oversight (Payne, 2006) since there are multiple ways for
organizations to achieve their objectives (Mohaghegh & Mosleh, 2009).
Oversight is a set of control actions where in performance goals may be set and/or control
over operational decisions and activities exercised (McGrath, 2001) to influence activities.
As a source of information regarding performance, feedback might include bad news,
dissent, warnings, and problem signs (Seeger & Ulmer, 2003) to which leaders providing
oversight must be open.
Hierarchical organizations consist of discrete subsystems, each operating somewhat
independently but interdependent for overall success which may cause tension (Smith &
Lewis, 2011). Distributing oversight and decision-making authority can prevent overload
(Rivkin & Siggelkow, 2003).
Incompressibility suggests that since organizations are complex systems, complete
knowledge of the organization is not possible (Cillers, 2000) which is a cautionary
reminder to leadership that oversight which involves setting goals and/or control over
decisions and activities (Roberts, 1991) including subordinates' activities and behavior
(Seeger & Ulmer, 2003) may well be challenging due to incomplete knowledge.
Oversight requires communications between managers and subordinates (Seeger &
Ulmer, 2003). This communication can be enhanced by use of information redundancy as
a means to improve transmission reliability (Staber & Sydow, 2002).
Minimal critical specification cautions that the extension of control as a result of
specifications may limit the capacity of subordinates to execute initiative (J. Newman et
al., 2004). This also applies to oversight which is managerial influence wherein
performance goals may be set and/or control over operational decisions and activities is
exercised (Roberts, 1991).
Multifinality suggests that processes and decisions undertaken determine the end state not
the initial state (Adams, 2011). As one of the internal processes, oversight contributes to
determining the end state.
As complex systems (M. Schneider & Somers, 2006), organizations are subject to
nonlinear dynamics which may be represented by power law distributions (Andriani &
McKelvey, 2009). Leaders should be considerate of these nonlinear organizational
dynamics when providing oversight that affects goals or controls operational decisions
(Roberts, 1991).
Purposive behavior is directed toward a goal (Rosenblueth et al., 1943). Oversight is
managerial influence wherein managers can exercise control over organizational
operations (Roberts, 1991) in purposeful pursuit of goals. Feedback, necessary for
purposeful behavior (Rosenblueth et al., 1943), may help managers realize the benefit of
considering all possibilities exposed by tensions in an organization (Smith & Lewis,
2011).
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Implications for CSG Leadership
Viable systems are recursive systems in which fundamental laws present at one level are
also present in the next higher level of a system (Hester & Adams, 2014). This requires
leadership attention across all recursions (Beer, 1994), including oversight for setting
organizational performance goals and/or control over operational decisions and activities
(Roberts, 1991).
Redundancy is the duplication of resources or functions in order to increase system
reliability (Pahl & Beitz, 2013) which may apply to the implementation of oversight.
However, redundant regulations and oversight may be costly and time-consuming
(Garneau & Shahid, 2009).
Redundancy of command suggests oversight should be distributed throughout the
organization dependent upon location of relevant information (Arévalo & Espinosa, 2015)
and conveys authority for exercising oversight (McCulloch & Arbib, 2016).
Relaxation time suggests that sufficient time for the organization to return to stability
must be allowed before making additional changes in courses of action (Beer, 1994)
including changes resulting from oversight that impacts operational decisions and
activities (Roberts, 1991).
Hierarchy can compensate for lack of regulatory ability, up to a point (Aulin, 1987).
Oversight includes setting of goals as well as control over operations (Roberts, 1991).
Distribution of oversight responsibilities is a means to overcome span of control
challenges.
Requisite parsimony suggests consideration should be given to the design of the oversight
arrangement in order to avoid exceeding the cognitive capacity of leaders and
subordinates (Christakis, 2004) including when providing oversight for goal setting and
operational control (Roberts, 1991).
Requisite saliency cautions that care should be exercised in selecting issues since they are
seldom of equal importance and that emphasizing the wrong issues can impact
productivity (Warfield, 1999) which is important since inappropriate oversight can be
costly and time consuming (Garneau & Shahid, 2009).
For situations in which uncertainty is significant, oversight should allow variance in order
to explore adaptation (McGrath, 2001). Oversight should support sufficient diversity to
cope with uncertainty encountered (Zexian & Xuhui, 2010) since control is only possible
if the variety of the controller is as great as the variety to be controlled (Yurtseven &
Buchanan, 2016).
Satisficing suggests that as organisms adapt to extant conditions they do not optimize,
rather the satisfice (Simon, 1996) which is settling for adequate solutions (Waterman, Jr.
et al., 1980). This applies to organizations confronted with multiple objectives (Casler,
2014) suggesting oversight regimens should be designed to be adequate, not optimal.
Although self-organizing agents can produce useful behavior without external influence,
as they evolve, emergence of centralized organization may facilitate high level
performance that may not have been achieved otherwise which raises the issue of
oversight (how, how much, and when) which must be addressed (Solow & Szmerekovsky,
2006).
Oversight involves issues of goal setting and control of operations (Roberts, 1991)
requiring a holistic perspective of oversight design in order to assign oversight
responsibilities to the correct level within a hierarchy (Rivkin & Siggelkow, 2003). For
the oversight system to operate optimally, the criteria used to determine this condition
must be appropriate to the system level, not the sub-system level (Hitch, 1953) since
optimizing sub-systems in isolation risks conflicts that reduce overall success (Dalton,
2009).
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Implications for CSG Leadership
Establishing boundaries is the responsibility of leadership (Gilmore, 1982) and contributes
to a sense of order and clarity regarding accountability (van Broekhoven et al., 2015).
Accountability requires standards to judge actions that are specific to the organization of
interest defined by organizational boundaries (R. W. Grant & Keohane, 2005);(Biermann
& Gupta, 2011)}.
Communication is the means to informs members of the standards by which their
performance and/or behavior will be judged, in other words, how they will be held
accountable (R. W. Grant & Keohane, 2005; Padgett et al., 2013).
Actions by individuals within an organization affect the whole system behavior which in
turn governs the behavior of the individual therefore, accountability is a means by which
the individual and organization can be held to account (Nooteboom & Marks, 2010;
Padgett et al., 2013).
Control involves oversight (Svara, 2001) which includes holding the organization and
personnel accountable for actions and decisions (Padgett et al., 2013). Accountability
requires standards be set to identify the expectations for performance or behavior to which
the organization or personnel will be held (R. W. Grant & Keohane, 2005; McGrath,
2001).
Conditions must be established whereby effective self-organized solutions for viability
can evolve (Anderson, 1999) and dynamic equilibrium controlled among competing
factions within an organization (Smith & Lewis, 2011) (Bovens et al., 2008).
Accountability is being held to a set of standards and having sanctions imposed if those
sanctions are not met (R. W. Grant & Keohane, 2005) which as a result, can influence
current and future behavior (Bidner & Francois, 2013). Emergence of accountability may
result from transition (Bidner & Francois, 2013) and is a natural constraint on power (A.
P. Williams & Taylor, 2013).
Accountability, which is being held to a set of standards, to be judged as to whether those
standards have been met, and to have sanctions imposed if the standards are not met (R.
W. Grant & Keohane, 2005), can be exercised in multiple ways (Schmitter, 2004) in order
to arrive at the same final state (von Bertalanffy, 1969).
Feedback can be effective in affecting accountability if the information provided
regarding performance is acted upon (Bovens et al., 2008).
Organizational hierarchy impacts accountability as subordinates are accountable to
superiors as well as superiors setting direction, maintaining oversight, and constraining
subordinates (R. W. Grant & Keohane, 2005; Svara, 2001).
Accountability is a "complex dynamic between external, internal, upward, and downward
mechanisms" specific to the organization (Ebrahim, 2003, p. 208) involving a set of
standards by which to be judged as to whether those standards have been met, and to have
sanctions imposed if the standards have not been met (R. W. Grant & Keohane, 2005).
Decentralized authority suggests standards of accountability be developed from a holistic
perspective (Itoh et al., 2008).
Homeorhesis is the tendency of a process to continue along its original path unless
sustained effort is applied (Jantsch, 1978) which suggests that accountability can be used
to influence the trajectory if feedback regarding performance is acted upon (Bovens et al.,
2008) in a sustained manner.
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Implications for CSG Leadership
For accountability to be effective, feedback must be acted upon (Bovens et al., 2008)
while homeostasis suggests that to get different results, sufficient effort must be applied to
effect requisite changes identified in the feedback (Burgelman, 1983).
Organizations are complex systems (M. Schneider & Somers, 2006) and can therefore
never be completely known (Cillers, 2000) as suggested by incompressibility. Leaders
should recognize that the standards identified as part of the effort to establish
accountability for expected performance or behavior (R. W. Grant & Keohane, 2005) may
require adjustment as the organization or circumstances become better understood.
Information redundancy can be used as a means by which to increase reliability of
information exchange (Staber & Sydow, 2002). This can include expectations of
performance as well as reporting regarding performance which are part of accountability
(R. W. Grant & Keohane, 2005; Padgett et al., 2013).
Minimal critical specification suggests leaders should take care to specify only that which
is necessary such as outcomes (Clegg, 2000) and that overzealous application of standards
may limit initiative (J. Newman et al., 2004). This applies to standards such as those
established to identify expected performance and behavior which are associated with
accountability (R. W. Grant & Keohane, 2005).
Multifinality suggests that internal processes, not the initial state, are responsible for the
end state of a system such as an organization (Adams, 2011). As an internal process,
accountability can influence current and future behavior (Bidner & Francois, 2013) which
suggests multi-final outcomes are possible based on performance and behavior standards
leaders identify as part of accountability (R. W. Grant & Keohane, 2005).
Organizations are complex systems (M. Schneider & Somers, 2006) which are subject to
nonlinear dynamics represented by power laws (Andriani & McKelvey, 2009). There
exists a possibility of underestimating the occurrence of large-scale events that follow a
power law distribution (Koubatis & Schonberger, 2005) when identifying expected
performance or behavior that is part of accountability (R. W. Grant & Keohane, 2005).
Purposive behavior requires action directed toward attainment of a goal (Rosenblueth et
al., 1943) as well as choice and production of an end result. (Churchman & Ackoff, 1950).
Accountability requires purposive behavior on the part of leaders to set standards of
performance and behavior as well as to hold subordinates to those standards (R. W. Grant
& Keohane, 2005).
Accountability requires standards be set to identify expected performance or behavior by
which an entity can be judged and to have sanctions imposed if the standards have not
been met (R. W. Grant & Keohane, 2005). Viable systems being recursive (Beer, 1994)
suggests that fundamental issues present at one level are also present in the next higher
level of a system (Hester & Adams, 2014), including accountability.
Redundancy is the duplication of resources or functions in order to increase system
reliability (Pahl & Beitz, 2013). In regard to accountability, there are potential positive
and negative issues associated with redundancy. Redundancy can prevent failure in
accountability; however, it is difficult to know how much redundancy in accountability is
enough and when additional accountability is ineffective (Scott, 2000), it can make
accountability unclear (van Broekhoven et al., 2015), and if excessive accountability is
perceived, risk-avoidance behavior may result (Papadopoulos, 2007).
Redundancy of command suggests accountability may be distributed throughout the
organization dependent upon location of relevant information (Arévalo & Espinosa,
2015). Heterarchy is an implementation of this (Pečarič, 2015).
Relaxation time suggests leaders allow sufficient time for an organization to respond and
stabilize after a disturbance for regulation (such as adjustments resulting from the exercise
of accountability) (Beer, 1994).
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Implications for CSG Leadership
Hierarchy can be used to compensate for lack of regulatory ability including
accountability, to a point (Aulin, 1987). Hierarchy is a means to enhance exercise of
control (Zexian & Xuhui, 2010). It can also be viewed as sequential levels of
accountability where levels are distinguished by levels of decision-making authority or
self-organized responsibility (Romme, 2019).
Requisite parsimony suggests consideration should be given to the design of the
accountability system in order to avoid exceeding the cognitive capacity of individuals
(Christakis, 2004) since humans have limited capacity to receive, process, and recall
information (G. A. Miller, 1956).
Requisite saliency is concerned with the relative importance of issues (Christakis, 2004)
and suggests that rarely are the issues of equal importance (Warfield, 1999). Careful
selection of accountability standards is important since emphasizing the wrong issue can
have a negative impact (Warfield, 1999), especially since exercising accountability can
impact current and future behavior (Bidner & Francois, 2013).
The design of the accountability system should have sufficient diversity to cope with
changes that may be encountered (Yurtseven & Buchanan, 2016) since, as suggested by
requisite variety, to cope with the variety that may be encountered requires sufficient
variety within the system (Zexian & Xuhui, 2010).
Organizations operate in turbulent, complex environments (Lauzen, 1995), therefore,
multiple considerations may be required encouraging the establishment of satisficing
accountability objectives (Casler, 2014) which result in adequate accountability not
optimal accountability (Waterman, Jr. et al., 1980).
In self-organizing systems, order comes from the interaction of interdependent agents
exchanging information, taking actions, and adapting to feedback (Plowman et al., 2007).
This interaction supports the emergence of accountability standards among group
members (Furger, 1997) that identify expected performance or behavior to which the
members are held (R. W. Grant & Keohane, 2005).
Accountability standards should be established carefully since they can encourage or
discourage independence at the sub-system level (Andersen & Torsteinsen, 2017) which
may result in sub-optimization of the whole system (Dalton, 2009; Hitch, 1950) as well as
risk-avoidance behavior (Papadopoulos, 2007).
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Implications for CSG Leadership
Boundaries support team identity, create a sense of belonging, and promote effective
cooperation between team members (Benoliel & Somech, 2015) as well as reflecting
which activities are compatible with perceived identity (Santos & Eisenhardt, 2005).
Leadership is responsible for providing a common mission and vision as well as a sense of
identity. Clearly communicating team strategy can be effective in aligning beliefs
(Zehnder et al., 2017). Communicating information regarding what is distinctive and
enduring about an organization can help members understand the organization’s identity
(Dukerich et al., 2002).
An organization’s identity results from interactions within its boundaries as well as with
its environment (Froese & Ziemke, 2009; Vernon et al., 2015). As suggested by circular
causality, learning can influence the organization thus allowing the organizational identity
and response to environmental stimuli to evolve (Iván Tarride, 2010).
Identity is a socially constructed concept (Kjærgaard, 2009) influenced by the
complementarity of group and individual perspectives (Glynn & Abzug, 2002).
Control includes shaping organizational identity (Alvesson & Willmott, 2002) while, in
the absence of control, identity can act as a force for direction, restraint and execution
(Frigotto et al., 2013).
As organizational identity evolves over time (Empson, 2004), dynamic equilibrium
suggests that decision taken by an organization regarding changes to identity must be
bounded (Alvesson & Willmott, 2002).
Organizational identity emerges from the dynamic dialectic between individuals and
organizations (Empson, 2004) resulting from broadly shared convictions and
understanding (Alvesson & Willmott, 2002) and is dependent of leadership guidance
(Golant et al., 2015).
A sense of self and the way in which issues are interpreted as well as what action is taken
are influenced by identity including reactions to changes in the environment requiring
transformation of identity (Dutton & Dukerich, 1991). Equifinality suggests the new
identity may be achieved variously (von Bertalanffy, 1969).
Feedback can influence organizational identity (Alvesson & Empson, 2008) including
encouraging an organization to reconsider its identity (Gioia et al., 2000).
Hierarchy can express status and position (Alvesson & Empson, 2008; Kärreman &
Alvesson, 2004) which influences identity.
A holistic perspective of organizational identity promotes effective cooperation among
members and can lead to higher effectiveness (Benoliel & Somech, 2015) however,
organizational identity emerges from the dynamic dialectic between individuals and the
organization (Empson, 2004) therefore; a common understanding cannot be assumed
universally (Alvesson & Empson, 2008).
If new directions are desired for identity, leaders must employ a sustained effort to
incorporate emerging, contemporary interests while providing a sense of the past (Golant
et al., 2015), as well as respond to feedback, otherwise, homeorhesis suggests the identity
will remain on its current path (Jantsch, 1978).
Organizational identity is that which is distinctive, central, and continuing about an
organization's character (Gioia et al., 2000) and can be dynamic and unstable (Empson,
2004). Nevertheless, homeostasis suggests the system identity can be maintained by
keeping essential variables within in regions of viability (Froese & Ziemke, 2009).
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Implications for CSG Leadership
Organizational identity, which emerges as a result of broadly shared convictions and
understanding among the members of an organization (Alvesson & Willmott, 2002), is
that which is distinctive, central, and continuing about an organization's character (Gioia
et al., 2000; Golant et al., 2015). Since organizations are complex systems (M. Schneider
& Somers, 2006), our understanding of the organization may be incomplete (Cillers,
2000) and therefore the perception of identity incomplete.
Corporate identity is communicated by management to the organization (Hatch & Schultz,
1997) which can be enhanced by the use of information redundancy to increase
transmission reliability (Staber & Sydow, 2002).
Minimal critical specification allows executors maximum control over their tasks (Niepce
& Molleman, 1996) which encourages development of employee's ability to exercise
discretion consistent with organizational identity (Alvesson & Willmott, 2002).
Organizational identity is that which is distinctive, central, and continuing about an
organization's character (Gioia et al., 2000). Multifinality suggests the end state of the
identity for an organization is dependent upon decisions and the investment leaders make
in establishing and maintaining the identity (Adams, 2011).
Although organizational identity is often protected by routines and actions that affirm the
identity, rare events can be catalysts for changes to the organizational identity (Lampel et
al., 2009). These events often exhibit power law distributions and are more common than
would be predicted by a Gaussian distribution (Koubatis & Schonberger, 2005).
Organizational identity influences how issues are interpreted and the actions taken
(Dutton & Dukerich, 1991). Purposeful identity regulation is a significant contributor to
organizational control (Alvesson & Willmott, 2002)and can foster group cohesion
(Empson, 2004).
Identity influences how issues are interpreted, the actions taken (Dutton & Dukerich,
1991) and is related to organizational cohesion (Beer, 1994; Empson, 2004).
Organizations, as viable systems are recursive therefore, identity is of interest to
management at all levels of recursion in an organization (Beer, 1994).
Redundancy is the duplication of resources or functions in order to increase system
reliability (Pahl & Beitz, 2013). The principle of redundancy suggests identity can be
protected by use of multiple routines and actions that affirm the identity as can
suppression of routines and actions that do not (Lampel et al., 2009).
Organizational identity emerges from the dynamic dialectic between individuals and the
organization (Empson, 2004). It influences how issues are interpreted, and the actions
taken (Dutton & Dukerich, 1991). Redundancy of command suggests development of
identity may be distributed throughout the organization dependent upon location of
relevant information (Arévalo & Espinosa, 2015).
Organizational identity is that which is distinctive, central, and continuing about an
organization's character (Gioia et al., 2000) and must have continuity rather than be
enduring (Golant et al., 2015). Although identity can change over time, relaxation time
cautions that changes that affect identity should not be made more frequently than the
organization is able to absorb and return to stability (Beer, 1994).
Status distinctions resulting from hierarchy, contribute to the identity of members of an
organization (Alvesson & Willmott, 2002).
Since humans have limited capacity to receive, process, and recall information (G. A.
Miller, 1956), requisite parsimony suggests consideration should be given to how the
organization's identity evolves in order to avoid exceeding the cognitive capacity of
individuals (Christakis, 2004).
Requisite saliency, which is concerned with the relative importance of issues (Christakis,
2004), suggests that the multiple issues and factors affecting the identity will each have
varying degrees of importance and effect on the identity (Warfield, 1999).
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Implications for CSG Leadership
Diverse experience can provide requisite variety for adjusting to and accepting changing
identity (Ashforth et al., 2008) in turbulent environments where sufficient diversity to
cope with changes is required (Zexian & Xuhui, 2010).
Organizations operate in turbulent, complex environments (Lauzen, 1995) requiring
agility and adaptation which may affect identity, causing it to be dynamic and unstable
(Empson, 2004). Organisms required to adapt to extant condition satisfice (Simon, 1956)
implying they settle for adequate solutions instead of optimal solutions (Waterman, Jr. et
al., 1980).
Self-organization produces adaptive structures with attendant identity (Wheatley &
Kellner-Rogers, 1996) which is distinctive (Gioia et al., 2000) and influences how issues
are interpreted and what action is taken (Dutton & Dukerich, 1991).
When developing an identity, care should be taken to select an issue that the whole
organization can rally around, not one that just a sub-system can support (Clardy,
2018)since the criteria used to determine this issue must be appropriate to the system
level, not the sub-system level (Hitch, 1953).

System Evolution
Systems Theory
Proposition
Boundary
Communication

Circular Causality

Complementarity

Control

Dynamic
Equilibrium

Emergence

Implications for CSG Leadership
Understanding of the system boundary is required in order to engage in system evolution
(Aldrich & Herker, 1977; Campbell, 1960).
Internal coordination and communications challenges occur as organizations evolve
(Greiner, 1972) which is concerning because system evolution is dependent upon
information communicated by feedback (Heylighen, 2000).
Organizational evolution is influenced by internal and external pressures (Morel &
Ramanujam, 1999) and is guided by organizational learning (Bruderer & Singh, 1996).
One model of organizational evolution involves variation (looking at or doing things in a
new way), selection (making a choice on changes to implement), and retention (adopting
change) the results of which reflect back to the operation of the organization (StańczykHugiet, 2014).
Multiple perspectives are useful in understanding organizational evolution (Bruderer &
Singh, 1996) just as multiple change management methods, used in complementary
fashion, can address changes involved in organizational evolution (Cao et al., 2000).
Control is the means by which variation, a selection process, and a means for preserving
and reproducing the selected variations can be introduced (Campbell, 1960). As an
organization evolves, so too must the control system evolve (Greiner, 1972).
If an organization is in dynamic equilibrium, improvements require sub-unit or
interconnections between sub-units to be changed in order to improve performance (Morel
& Ramanujam, 1999) since organizational evolution involves disequilibrium rather than
equilibrium (Shaw, 1997).
Organizations have both formal control systems and informal or shadow control systems.
Emergence is the means by which behavior control patterns that influence organizational
evolution develop in the informal or shadow control systems (Shaw, 1997).
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Implications for CSG Leadership
Equifinality suggests the approaches and paths available for organizational evolution may
be various (Mohaghegh & Mosleh, 2009; von Bertalanffy, 1969).
Organizational evolution is a gradual development or change, over time. (Durand, 2006).
Feedback provides information regarding how near an organization is to its goal (Bruderer
& Singh, 1996) and may be used to support course corrections as required (Heylighen,
2000).
Hierarchy resulting from organizational evolution, especially growth, can impact
coordination and communications (Greiner, 1972). Nevertheless, organizational evolution
is affected by evolutions at all levels of hierarchy as well as interactions between levels
(Baum & Singh, 1994) and may also be hindered by the ensconced hierarchy (Boal &
Schultz, 2007).
Homeostasis suggests there can be resistance to change, including system evolution, since
there is a natural tendency to maintain stability in organizations (Milam, 2005).
Organizational evolution is affected by evolution at all levels of hierarchy and the
interactions between levels (Baum & Singh, 1994) and involves variation, selection, and
retention (Stańczyk-Hugiet, 2014). Since organizations are not completely understood the
results of the evolution cannot be predicted with categorical certainty (Cillers, 2000).
Information redundancy supports organizational capacity for adaptation that facilitates
evolution (Kalkan, 2005; Staber & Sydow, 2002).
Minimal critical specification suggests that as little as possible be defined but that enough
definition be provided so that goals can be identified thus allowing for significant latitude
for system evolution in response to evolving conditions (Hester & Adams, 2014;
Molleman & Broekhuis, 2001).
Organizational evolution involves variation, selection, and retention (Stańczyk-Hugiet,
2014). Multifinality suggests choices made in response to the challenges encountered and
the processes used will determine the outcome of the evolutionary endeavor (Adams,
2011; Cicchetti & Rogosch, 1996) not initial conditions.
Organizations, as complex systems (M. Schneider & Somers, 2006), tend to follow power
law distributions (Curşeu, 2006) suggesting that some events of major significance that
are expected to occur rarely may actually be experienced more frequently than suggested
by a Gaussian statistical distribution (Koubatis & Schonberger, 2005). This applies to
system evolution endeavors as well as daily operations.
Purposive behavior suggests that while engaged in organizational evolution. choices made
in determining variation, selection, and retention (Stańczyk-Hugiet, 2014) should be
directed toward attaining the goal of organizational viability (Churchman & Ackoff, 1950;
Rosenblueth et al., 1943).
Viable organizations are recursive systems with each level of recursion containing and
being contained in other levels of recursion (Beer, 1994). Organizational evolution is
affected by evolution at all levels of hierarchy (recurrence) and the interaction between
levels (Baum & Singh, 1994).
Redundancy suggests duplications of resources or functions (Pahl & Beitz, 2013) may
result in highly reliable organizations (Marcus, 1995).
Redundancy of potential command suggests decision authority regarding variation,
selection and retention associated with evolution (Stańczyk-Hugiet, 2014) should be
distributed with decisions made where the relevant information resides (Arévalo &
Espinosa, 2015).
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Implications for CSG Leadership
System evolution is the gradual development or change, over time, of the system in
response to events challenging the viability of the system of interest (Greiner, 1972).
Relaxation time suggests changes should occur at a rate that allows the organization to
attain stability before additional changes are made or regulation will not be possible
(Beer, 1994).
Requisite hierarchy suggests control, as an organization evolves in response to increased
variety, may be enhanced by increasing the hierarchy (Zexian & Xuhui, 2010) to
compensate for increasing need for regulation (Aulin, 1987).
Requisite parsimony suggests that the number of change management methods and indeed
the number of issues addressed in the evolutionary endeavor be controlled to avoid
exceeding the cognitive capacity of individuals (Christakis, 2004) since humans have
limited capacity to receive, process, and recall information (G. A. Miller, 1956).
Requisite saliency suggests that not all factors are of equal importance and that care
should be taken to avoid emphasizing the wrong issues as this could impact the outcome
(Warfield, 1999) of an effort to evolve a system or organization.
Requisite variety suggests that organizational designs, including those resulting from
organizational evolution, must account for variety encountered since control is only
possible if the variety of the controller is at least as great as the variety to be controlled
(Yurtseven & Buchanan, 2016).
Satisficing suggests that since problems in complex irregular domains are not optimized
but satisficed (Simon, 1993), organizational evolution may cease when it is determined
the results are good enough (Helfat & Peteraf, 2003) to respond to the viability challenges
faced.
Self-organization can support organizational evolution as a means by which changes can
occur in response to stimuli such as viability challenges (Dobson et al., 2019) where
properties and structures at the system level emerge without centralized control
(Buenstorf, 2000).
Sub-optimization suggests it is important that the evolutionary criteria support whole
organization level goals (Hitch, 1953) since optimizing subsystems will not, in general,
lead to an optimized system (Adams, 2011) and may result in conflicts that reduce overall
success (Dalton, 2009).
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Implications for CSG Leadership
Leadership is responsible for setting the organizational boundary (Gilmore, 1982) which
establishes what is part of the organization and what circumstances, factors, conditions,
values and patterns that constitute the system context exist and must be considered (Hester
& Adams, 2014)
Organizational context informs organizational meaning (Hester & Adams, 2014). Context
contributes to the understanding of the organization and is conveyed by explicit or
implicit communications (Osborn, 2002).
Circular causality exists in the relationship between constructs, practices, and rituals
developed by organization members which contribute to the culture of the whole
organizations which is turn reflects back to the members (Pacanowsky O'Donnell‐
Trujillo, 1982).
Complementarity suggests that relevant constructs and practices undertaken by individual
members of an organization contribute to the whole context of the organization
(Pacanowsky O'Donnell‐Trujillo, 1982). And that these constructs and practices, when
aligned, are complementary and contribute to effective organizational governance
(Aguilera et al., 2008).
Managerial control can influence the relevant constructs and practices undertaken by
member of an organization which contribute to the whole context of the organization
(Pacanowsky O'Donnell‐Trujillo, 1982; Sillince, 2007)
Dynamic equilibrium informs the system context which includes the circumstance and
factors that inform system meaning (Hester & Adams, 2014)and in turn can help identify
states of equilibrium (Morel & Ramanujam, 1999). To improve performance of systems
that have reached dynamic equilibrium, changes must be made to sub-units or the
interconnections between sub-units (Morel & Ramanujam, 1999) and context should be
considered (Armistead et al., 1995).
Emergence is a means by which organizational context is established when people with
common goals interact as they strive to achieve those goals (Impedovo & Manuti, 2016).
The effects of emergence are influenced by the contexts in which the constituent parts are
modified or transformed (Corning, 2012).
Equifinality suggests it is possible to arrive at equivalent organizational context via
multiple paths (Marlin et al., 2007; Mohaghegh & Mosleh, 2009; von Bertalanffy, 1969).
Feedback is control based on actual performance (Wiener, 1988) and can be used to
influence organizational context (Sillince, 2007). Depending upon the context, different
levels of feedback may be appropriate (Kaminska & Borzillo, 2018), for example, in
conditions of ambiguity or uncertainty associated with the context, feedback can be useful
to assuage employee concerns (Ashford & Cummings, 1985).
Organizational hierarchy supports organizational context which in turn influences the
organizational structure (Pugh et al., 1969).
Context must be considered from a holistic perspective since all relevant constructs,
practices, and rituals undertaken members of an organization contribute to the context of
the organization (Pacanowsky O'Donnell‐Trujillo, 1982).
Organizational context is ever changing (Boisot & Cohen, 2000) and can be used to
influence the arc of behavior within an organization (Burgelman, 1983). If the current
path upon which the evolution of the organization's context is undesired, homeorhesis
suggests sustained effort is required to alter that path (Jantsch, 1978).
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Implications for CSG Leadership
Although the context is not unchanging (Boisot & Cohen, 2000), for viability,
homeostasis suggests variables in the context should be controlled within some bounds
(Negru, 2018).
Context provides an opportunity to gain perspective of an organization since it provides
insight into the circumstances, conditions, values, and patterns associated with the
organization (Hester & Adams, 2014) and is impacted by relevant constructs, practices,
and rituals undertaken by each member of an organization (Pacanowsky O'Donnell‐
Trujillo, 1982). Incompressibility suggests that this perspective is most likely incomplete,
however, since our understanding of the organization is incomplete (Cillers, 2000).
Information redundancy, which enhances transmission reliability (Staber & Sydow,
2002), may be used to enhance communication of information regarding organizational
context.
Minimal critical specification suggests leaders should not encourage overly restrictive
conditions (context) within the organization in order to allow employees maximum
innovation and creativity leeway (Niepce & Molleman, 1996).
Multifinality suggests that organizational context is dependent upon decisions and internal
processes of an organization and not the initial conditions (Adams, 2011).
Power law distributions suggest a few contextual issues that are expected to occur rarely
may have significant impact but may also be more common than predicted by Gaussian
distributions (Koubatis & Schonberger, 2005).
Purposive behavior suggests that by making choices with the expectation that there will be
an end result (Churchman & Ackoff, 1950), management can exercise control to
influences organizational context (Sillince, 2007).
Recursion suggests that if an organization is viable, it is recursive (Beer, 1994) and that
the fundamental issues present at one level are also present in the next higher level of the
organization (Hester & Adams, 2014) which includes contextual issues.
Contextual elements overshadowed by other elements making similar contributions are
redundant (Felsenthal, 1980).
Context is impacted by individual members of an organization in relevant constructs,
practices, and rituals they undertake (Pacanowsky O'Donnell‐Trujillo, 1982). As with
redundancy of potential command, this suggests context results from distributed activity
dependent upon the location of the relevant information (Arévalo & Espinosa, 2015) and
that the necessary influence is derived from knowledge (McCulloch & Arbib, 2016).
Relaxation time suggests that although context can change (Boisot & Cohen, 2000), those
changes must not be so frequent as to prevent the organization from returning to stability
or it will be impossible to regulate (Beer, 1994).
Requisite hierarchy suggests that hierarchy is an organizational construct that can be used
to compensate for lack of regulatory ability (Aulin‐Ahmavaara, 1979) and as such, affects
the organization’s context (Pacanowsky O'Donnell‐Trujillo, 1982).
Requisite parsimony asserts humans have limited capacity to receive, process, and recall
information (G. A. Miller, 1956) therefore, cognitive overload may be expected if too
many issues need addressing at any given time (Christakis, 2004). This suggests limiting
the number of context issues addressed at any given time.
Requisite saliency, which is concerned with the relative importance of issues (Christakis,
2004), suggests that the multiple issues affecting the context will seldom have equal
saliency (importance) (Warfield, 1999).
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Implications for CSG Leadership
Requisite variety suggests that adapting to changes in context requires sufficient diversity
to cope with changes encountered (Zexian & Xuhui, 2010) in order to maintain control
since control is possible only if the variety of the controller is at least as great as the
variety to be controlled (Yurtseven & Buchanan, 2016).
As context changes over time (Pugh et al., 1969), satisficing suggests constructs,
practices, and rituals be adopted that are adequate to need, not optimal (Simon, 1956).
Self-organization is a means to develop organizational constructs for response to stimuli
(Dobson et al., 2019) and therefore, impacts organizational context.
Organizational context can change over time (Pugh et al., 1969). In making changes to
context, changes should be appropriate at the organization level (Hitch, 1953) as
optimizing at the sub-system level risks conflicts (Dalton, 2009).
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Implications for CSG Leadership
An understanding of a system’s boundaries is necessary to avoid unclear or incomplete
knowledge of that system (Jaradat et al., 2017) hence impeding system monitoring.
Strategic system monitoring is focused on system performance indicators at the strategic
level (Jaradat et al., 2017) providing insight into issues that address existing or predicted
problems or opportunities arising from current planning that require new plans. Suggested
changes are evaluated and communicated as part of the strategic monitoring process (Van
Meyel, 1979). Leadership participation and support as well as clear communication are
critical to the success of a strategic monitoring program (Neumann et al., 2018;
Schreuder, 1995).
A strategic monitoring system focuses on oversight of system performance indicators at a
strategic level (Jaradat et al., 2017) and when properly implemented creates conditions for
organizational development. This development/evolution of the organization creates the
need for changes to the monitoring system and influences the design and implementation
of that system (Schreuder, 1995).
A strategic monitoring system focuses on oversight of system performance indicators at a
strategic level (Jaradat et al., 2017) and when properly implemented creates conditions for
organizational development. From an operational perspective, within an organization,
complementarity exists between issues such as strategic monitoring and accountability as
well as accountability and authority (Itoh et al., 2008).
Control can be exercised by monitoring select performance indicators relevant to insight
of progress toward strategic objectives (Van Meyel, 1979) and is supportive of projecting
into the future by identifying anticipatory action and planning in order to meet objectives
(Easton & Araujo, 1994).
Dynamic equilibrium suggests that as strategic system monitoring focuses on performance
indicators at a strategic level (Jaradat et al., 2017). The dynamic nature of the environment
in which the system is embedded is imperfectly understood thus requiring continuing
adjustments to maintain equilibrium in the system (Van Meyel, 1979) (Adams, 2011).
Emergence may indicate short-term evolutionary changes in a system (Jaradat et al.,
2017). It must be accommodated by the monitoring system (Nuijten et al., 2015) as part of
a recurring, time-based assessment system for developing understanding and facilitating
decision making in support of objectives (Neumann et al., 2018).
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Implications for CSG Leadership
Equifinality suggests various paths can be taken (Mohaghegh & Mosleh, 2009) to
implement a strategic monitoring system that is concerned with oversight of select
performance indicators. These indicators provide insight into problems and opportunities
which exist or are predicted that cause a need for new plans or strategies (Schreuder,
1995; Van Meyel, 1979).
Feedback is a means by which information regarding performance can be communicated
to leaders (Nielsen, 2014) that originated in a strategic monitoring system implemented to
provide understanding, create knowledge, and support decision making regarding an
organization's objectives (Neumann et al., 2018).
Hierarchy, if stable, may facilitate strategic system monitoring as a result of clear lines of
authority and communication channels (Van Meyel, 1979), however, an overly
complicated organizational hierarchy can be an impediment to work efforts including
strategic system monitoring (Church, 1997) since rules and procedures at any level of a
hierarchy affect the information passed between organizational levels (Fredrickson, 1986).
Strategic monitoring supports organizational objectives (Neumann et al., 2018; Van
Meyel, 1979) and is based in information sharing. Since rules and procedures at any level
of a hierarchy affect the information passed between organizational levels (Fredrickson,
1986), a holistic perspective regarding the strategic monitoring system is warranted.
Homeorhesis suggests continuity along the current trajectory (Jantsch, 1978). This
indicates that strategic system monitoring must identity the need for organizational
development (Schreuder, 1995) if changes in trajectory are warranted.
Strategic system monitoring helps develop understanding, create knowledge, and facilitate
decision making support of an organization's objectives (Neumann et al., 2018) and
allows for homeostatic responses in which action can be taken to address essential
variables that have departed from normal conditions (Froese & Ziemke, 2009).
Incompressibility suggests complex systems such as organizations (M. Schneider &
Somers, 2006) can never be completely understood (Cillers, 2000) therefore, the strategic
monitoring system may need to evolve as better understanding of the organization is
developed.
Strategic monitoring supports organizational objectives (Van Meyel, 1979) and is based in
information sharing. Information redundancy is useful in enhancing understanding of the
discovered issues by increasing transmission reliability (Staber & Sydow, 2002).
Minimal critical specification suggests careful selection of performance indicators
(Niepce & Molleman, 1996) used in a strategic monitoring system focused on oversight of
system performance (Jaradat et al., 2017).
Multifinality suggests internal processes not the initial states determines the end state
(Adams, 2011). This applies to strategic system monitoring as it can be implemented in
various ways depending upon critical success factors (van Veen-Dirks & Wijn, 2002).
Organizations are complex systems (M. Schneider & Somers, 2006) which can exhibit
nonlinear dynamics that can be represented by power laws (Andriani & McKelvey, 2009).
The strategic monitoring system providing oversight of performance indicators (Jaradat et
al., 2017) must be capable of detecting outlier issues, that is, issues of significant impact
that are expected to occur rarely but may actually occur more frequently than expected
(Koubatis & Schonberger, 2005).
Purposive behavior requires choice and an end result to be produced (Churchman &
Ackoff, 1950). Strategic system monitoring involves making choices and an end result is
to be produced regarding performance (Jaradat et al., 2017) which is a purposive effort.
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Implications for CSG Leadership
Viable systems are recursive systems in which fundamental laws present at one level are
also present in the next higher level of a system (Hester & Adams, 2014). This requires
attention across all recursions (Beer, 1994) which is a reminder that strategic monitoring
is required across all levels of recursion.
Strategic monitoring supports organizational objectives (Van Meyel, 1979) and is based in
information sharing. As a means of increasing reliability (Pahl & Beitz, 2013),
redundancy can provide multiple monitoring capabilities and competing sources of
information to support functioning as it decreases the probability of failure that might be
caused by receipt of false, distorted, or misleading information (Landau, 1969).
Redundancy of potential command suggests distribution of authority as close to relevant
information as possible (Arévalo & Espinosa, 2015). Strategic monitoring entails keeping
watch over select performance indicators which are relevant to the measurement of
progress toward strategic objectives (Schreuder, 1995). Distributing sensors throughout an
organization with the location being dependent upon where the relevant information is
located is congruent with redundancy of potential command (Arévalo & Espinosa, 2015).
Relaxation time suggests that although strategic monitoring may be implemented in
various ways as well as altered as required (van Veen-Dirks & Wijn, 2002), changes must
not be so frequent as to prevent the monitoring system from returning to stability or its
usefulness will be degraded (Beer, 1994).
Requisite hierarchy suggests that as with control, hierarchical relationships can be
implemented to enhance performance monitoring (Zexian & Xuhui, 2010) with the
caution that the hierarchical design should be based on need (Aulin‐Ahmavaara, 1979).
Requisite parsimony suggests humans have limited capacity to receive, process, and recall
information (G. A. Miller, 1956), hence the number of issues to be monitored by a
specific person should be selected so as to prevent cognitive overload (Christakis, 2004).
Requisite saliency, which is concerned with the relative importance of issues (Christakis,
2004), suggests that there exists multiple issues affecting the system from a strategic
perspective each having varying degrees of importance (Warfield, 1999).
Requisite variety suggests that since "only variety absorbs variety" (Beer, 1994), the
monitoring system must have sufficient diversity to cope with changing conditions over
time (Zexian & Xuhui, 2010).
Satisficing suggests that given the information-rich environment, organizations make
choices as to what they monitor (Halpin, 2011) and that when adequate information is
available to satisfy the need, no more resource need be used to gather more strategic
information. (Waterman, Jr. et al., 1980).
Self-organization is a means of responding to changing requirements (Dobson et al.,
2019) in support of emergence of order (Comfort, 1994) which may impact and require
adjustments to the monitoring system.
Sub-optimization suggests that care should be exercised in selecting strategic monitoring
indicators because deriving solutions based on incorrect criteria is akin to solving the
wrong problem (Hitch, 1953) and their selection should have in mind holistic goals since
optimizing subsystems will not, in general, lead to an optimized system (Adams, 2011).
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Implications for CSG Leadership
An organization’s definition is dependent upon its boundaries, the maintenance of which
is important to development (Wellhofer, 1972). Organizational development can benefit
from information exchange across its boundaries (Impedovo & Manuti, 2016).
Frequent and effective communication of vision and strategy supports organizational
development (Shatrevich, 2014; Warrick, 2011) while attitude can affect effectiveness
(Darling et al., 2012; Gohil & Deshpande, 2014).
Circular causality suggests feedback regarding performance resulting from previous
decisions by leadership informs future decisions regarding changes required for
improvement in future performance (Yukl, 2008).
Complementarity suggests that effects generated by matching resources may be greater
than could be generated individually but also that tightly coupled elements may make
organizational change more challenging (Ennen & Richter, 2010).
Control, as a means to align interests and influence behavior (Yu & Ming, 2008)can be
employed in various ways (Patnayakuni et al., 2006)to improve organizational capabilities
and viability (McKendall, 1993).
For organizations in dynamic equilibrium, organizational development may be limited
within a certain path (Shaw, 1997) and significant changes may require disruption in order
to arrive at a new dynamic equilibrium (Borghini, 2005).
Emergence of self-organization resulting from the interaction of agents engaged in
adaptive behavior may influence organizational development (Anderson, 1999).
Equifinality suggests that the means by which organizational development is a planned, as
an organization-wide endeavor to improve effectiveness and viability on a long-term and
continuous basis (Shatrevich, 2014; Worren et al., 1999) may be various (Mohaghegh &
Mosleh, 2009; von Bertalanffy, 1969).
Feedback provides information regarding effects of previous decisions (Yukl, 2008)
which is important for the organizational development effort (Gohil & Deshpande, 2014).
Leaders at all levels of hierarchy within an organization have a role to play in
organizational development (Yukl, 2008) since it is an organization-wide endeavor
(Shatrevich, 2014).
Organizational development is a holistic, long-term effort seeking to improve an
organization's effectiveness and viability in response to changing conditions (Shatrevich,
2014; Yu & Ming, 2008).
Homeorhesis suggests a process will continue along its original path in spite of temporary
disturbances, therefore, if changes to the organizational development path are desired,
sustained effort will be required (Jantsch, 1978).
Homeostatic mechanisms help maintain essential variables in regions that keep the system
viable during the development process (Froese & Ziemke, 2009).
Incompressibility suggests a complex system can never be completely known (Cillers,
2000) which is a complicating issue for organizational development.
Information redundancy enhances transmission reliability and can therefore, support the
information sharing required for organizational development (Staber & Sydow, 2002).
Minimal critical specification suggests care be taken in designing and executing
organizational development to avoid excessive control (Niepce & Molleman, 1996).
Multifinality suggests that although a common starting point for development may exist,
the result of choices made and internal processes used will determine the end state of the
effort (Adams, 2011; Cicchetti & Rogosch, 1996).
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Implications for CSG Leadership
Power law suggests that organizational development consider events that have significant
impact but are less likely to occur than smaller impact events since they actually occur
more frequently than might be predicted (Koubatis & Schonberger, 2005).
Purposive behavior suggests organizational development follow courses of actions that
involve making purposeful choices in pursuing end goals of improving effectiveness
(Churchman & Ackoff, 1950; Rosenblueth et al., 1943).
Recursion suggests the existence of organizational levels (Hester & Adams, 2014). As an
organization-wide endeavor (Shatrevich, 2014), organizational development must be
executed at all levels of recursion (Beer, 1994).
Redundancy is the duplication of resources or functions to increase reliability (Pahl &
Beitz, 2013). Applied to organizational development, an effort to improve effectiveness
and viability (Shatrevich, 2014), redundancy can contribute to a reliable organizational
outcome (Marcus, 1995).
Redundancy of potential command suggests involvement and decision making at all levels
of the organization depending upon where the relevant information is located (Arévalo &
Espinosa, 2015). This can help improve system development outcomes.
Relaxation time suggests a system must return to stability before another disturbance
occurs or it cannot be regulated (Beer, 1994) therefore, organizational development must
be executed so as to allow the system sufficient time to return to stability before
implementing more changes.
Requisite hierarchy is a means to improve oversight and control and suggests that control
of an endeavor (such as organizational development) can be enhanced by increasing the
hierarchy (Zexian & Xuhui, 2010) if required based on the regulatory need (Aulin‐
Ahmavaara, 1979).
Requisite parsimony suggests there is a limit to the capacity for humans to receive,
process, and recall information (G. A. Miller, 1956) therefore, given this limitation,
requisite parsimony cautions organizational development efforts be executed in a manner
that avoids cognitive overload by participants (Christakis, 2004).
Requisite saliency, which is concerned with the relative importance of issues (Christakis,
2004), suggests that the multiple issues that might be addressed during a development
effort each have varying degrees of importance and that concentrating on the wrong issues
can impact performance (Warfield, 1999).
Requisite variety suggests that the organizational development effort must be sufficiently
robust to have the diversity needed to cope with changing conditions (Zexian & Xuhui,
2010).
Satisficing is concerned with results or conditions that are adequate not optimal
(Waterman, Jr. et al., 1980). Organizational development, as a holistic endeavor
(Rowland, 2007), addresses multiple issues which may encourage satisficing decisions
(Casler, 2014) resulting in settling for adequate solutions instead of pursuing optimal
solutions (Waterman, Jr. et al., 1980).
Self-organization is the emergence of structure without centralized control (Buenstorf,
2000) can contribute an organization’s development. Organizational develop involves
change in an organization over time to improve effectiveness (Shatrevich, 2014; Worren
et al., 1999) and may include self-organized enclaves.
Sub-optimization is about selecting objectives at the appropriate system level (Hitch,
1953) and suggests that optimizing organizational development objectives at the
subsystem level will not, in general, lead to an optimized system (Adams, 2011) therefore,
development areas should be chosen at the system level (Hitch, 1953) as optimizing at a
lower level in isolation risks reduction in improvements (Dalton, 2009).
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Implications for CSG Leadership
Boundaries are system demarcations within which perspectives and knowledge are
generally aligned which facilitates system learning (March, 1991). Depending upon the
paradigm, boundaries can be barriers to incorporation of external information (Becker,
2018).
Communication enables the sharing of mental models across subcultural boundaries
within an organization involving procedures for sustaining, supplementing, and improving
core function knowledge and practices (Gronn, 1997; Schein, 1993) }.
The learning capabilities of an organization are influenced by environmental selection
which in turn influence the selection process (Bruderer & Singh, 1996). Learning within
an organization produces the organizational learning system which in turn produces
learning (Robinson et al., 1997).
Exploitation of existing capabilities and exploration of new ideas are complementary
activities supporting organizational learning (March, 1991) (Costanzo & Tzoumpa, 2008).
Control influences processes used to adapt to an organization’s environment (Kloot,
1997). Control can facilitate or hinder system learning in general (Seo, 2003), however,
ubiquity of social networks diminishes control exercised by leaders in determining what
knowledge is acquired by individuals (Kaminska & Borzillo, 2018) .
Dynamic equilibrium suggests there are limited changes that can be implemented to
address and correct performance errors as a result of organizational learning in
organizations that are in states of dynamic equilibrium (Cayla, 2008; Gronn, 1997).
Emergence of ideas and initiatives can result from interactive exchanges of information
which influence organizational learning stimulated by leadership (Simons, 1990).
Equifinality suggests organizational learning, the means by which organizations adjust to
reality (Simons, 1990), involve procedures for sustaining, supplementing, and improving
core function knowledge and practices (Gronn, 1997), may vary (Mohaghegh & Mosleh,
2009).
Feedback is basic to organizational learning (Jones & Hendry, 1994) especially when
considering experiential organizational learning which is dependent on accurate feedback
(Huber, 1991).
Although hierarchical and staff led processes may dampen innovation, organizational
learning requires people at all levels of organizational hierarchy to practice generative
(fundamental) learning in order to create the organization's future (Kloot, 1997) which is
why organizational development is more successful when leaders at all levels of hierarchy
support the objectives of the effort (Yukl, 2008).
Organizational learning must be holistic to be successful (Beeby & Booth, 2000) and
involves knowledge acquisition, sharing, and usage (Costanzo & Tzoumpa, 2008).
Homeorhesis suggests system have a tendency continue along its original path is spite of
temporary disturbances which suggests for improvements that alter the organization’s
path resulting from organizational learning to be enacted or sustained, there must be a
continuous effort (Jantsch, 1978).
Organizational learning involves organizational procedures for sustaining, supplementing,
and improving core function knowledge and practices (Gronn, 1997) to improve viability
prospects. Nevertheless, there is a natural tendency toward homeostasis in organizations
(Milam, 2005) the forces of which can hinder innovation and organizational learning
(Joyce, 1982)as it is their function to prevent changes that might affect organizational
stability (Froese & Ziemke, 2009).
Organizational learning is about adjusting to reality while using knowledge to improve
viability (Simons, 1990) by changing to fit a changed environment (Kloot, 1997). A
complicating issue is that the organization, as a complex system, is not completely known
(Cillers, 2000) and therefor perceptions of the organization may be incorrect.
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Implications for CSG Leadership
Information redundancy can aid organizational learning when knowledge and information
are widely shared among members (Schaefer & Harvey, 2000), by encouraging sharing of
tacit knowledge (Schmitz et al., 2014) and by making the organization more fault tolerant
(Kalkan, 2005).
Minimal critical specification refers to defining as little as possible but enough to identity
the goals (Molleman & Broekhuis, 2001) which suggests that for system learning,
including procedures for sustaining, supplementing, and improving core function
knowledge and practices (Gronn, 1997), only essential elements should be specified
(Hester & Adams, 2014).
Multifinality suggests that the choices made and processes followed in organizational
learning, not the initial state, will determine the end state (Adams, 2011; Cicchetti &
Rogosch, 1996).
Power law suggests that system learning should not ignore events that have significant
impact but are less likely to occur than smaller impact events since they actually may
occur more frequently than might be predicted (Koubatis & Schonberger, 2005).
Organizational learning should be a purposive process whereby an organization is
changed to fit a changed environment. This includes detection of problems both external
and internal to the organization and determination (selection) of solutions to problems as
well as how to adapt core function knowledge and practices to the environment to
improve viability (Gronn, 1997; Kloot, 1997; Simons, 1990).
Organizations are recursive systems with each level of recursion containing and being
contained in other levels of recursion (Beer, 1994) and as such, organizational learning
involves people at all levels of recursion in the organization (Kloot, 1997).
Redundancy in functional knowledge as a result of organizational learning can support
increases in reliability (Pahl & Beitz, 2013) while decreasing probability of failure due to
misleading information (Landau, 1969).
As suggested by redundancy of potential command, learning is distributed throughout the
organization with the location being dependent on where the relevant information is
located (Arévalo & Espinosa, 2015), therefore, this process requires people at all levels of
organizational hierarchy to practice generative (fundamental) learning in order to create
the organization's future (Kloot, 1997).
Relaxation time suggests that changes made to the learning system or made as a result of
the learning system must not be so frequent as to not allow the system to return to stability
before implementing additional changes or regulation will not be possible (Beer, 1994).
Requisite hierarchy suggests control of the system learning process can be enhanced by
increasing the hierarchy (Zexian & Xuhui, 2010) but also cautions that the hierarchy
established should be based on regulatory need (Aulin‐Ahmavaara, 1979).
Requisite parsimony suggests there is a limit to the capacity for humans to receive,
process, and recall information (G. A. Miller, 1956) therefore, given this limitation,
requisite parsimony cautions organizational learning efforts be executed in a manner that
avoids cognitive overload by participants (Christakis, 2004).
Requisite saliency, which is concerned with the relative importance of issues (Christakis,
2004), suggests that the multiple issues that might be addressed during a learning process
will each have varying degrees of importance and that concentrating on the wrong issues
can impact the outcome (Warfield, 1999).
Requisite variety suggests that the learning system must be sufficiently robust to have the
diversity required to cope with the changes encountered (Zexian & Xuhui, 2010).
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Implications for CSG Leadership
Satisficing is concerned with results or conditions that are adequate, not optimal
(Waterman, Jr. et al., 1980) and suggests that system learning, when addressing multiple
issues may be encouraged to settle for satisficing decisions (Casler, 2014) resulting in
adequate instead of optimal solutions.
Self-organization can be a response to stimuli (Buenstorf, 2000) resulting from system
learning when adjustments are identified (Simons, 1990) .
Sub-optimization suggest the criteria for organizational learning, a process whereby an
organization is changed (Kloot, 1997), should be appropriate to the organizational, not the
sub-system level (Hitch, 1953) since optimizing subsystems will not, in general, lead to an
optimized system (Adams, 2011).

System Transformation
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Implications for CSG Leadership
The boundaries of an organization reflect its essence and are the demarcation between the
organization and its environment (Santos & Eisenhardt, 2005). Organizational
transformation may include transcending existing structures and barriers (Friis Sommer,
2019), and will therefore, require a deep understanding of the organization in order to
design a strategy for transformation (Konsynski, 1993; Robinson et al., 1997).
Communication is the means by which leaders share the reasons for and logic of
decisions, action, vision, and expected outcomes of a transformation effort (Canterino et
al., 2018). Understanding that stakeholders hear, interpret, and respond in different ways
to organizational change based on their experiences and perspectives suggests leaders
should be sensitive to this reality and clear in their communication (Gallivan, 2001).
Circular causality suggests that information regarding performance as a result of
transformation efforts will feed back to the organization providing insight for future
transformation (Yukl, 2008).
Leaders should endeavor to complete transformation processes as expeditiously as
possible since there will be disruption as a result of lack of complementarity between
structural, strategic, and contextual variables (Wischnevsky & Damanpour, 2006).
Control is the means used for processes to adapt to environmental conditions (Kloot,
1997). During transformations however, some tolerance for loss of control because of
uncertainty and ambiguity is required (Seo, 2003).
Dynamic equilibrium suggests that transformational changes occurring in organizations in
and remaining in dynamic equilibrium will be limited within a certain path (Cayla, 2008).
Emergence is a means by which new organizational structures can be established
(Orlikowski, 1996) complementing planned transformation efforts responding to gaps
between an organization and its environment (Huber, 1991).
Equifinality suggests system transformation, an effort to change organizational structure
and practice in substantial ways, can follow different paths (Mohaghegh & Mosleh, 2009)
(von Bertalanffy, 1969).
Feedback can be the impetus for transformation (Wischnevsky & Damanpour, 2006) and
can also provide a means for organizational members to express ideas and concerns
regarding transformation issues (Johansson & Heide, 2008).
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Implications for CSG Leadership
Hierarchy is a means to enhance control (Zexian & Xuhui, 2010) that can create
conditions in which differing perspectives regarding a transformation effort can emerge
(Gallivan, 2001). Leaders should endeavor to gain support for goals at all levels of
hierarchy to improve chances of success (Yukl, 2008).
Homeorhesis suggests organizational transformation takes a sustained effort to make the
requisite changes lasting (Jantsch, 1978).
Homeostasis suggests there can be resistance to change such as transformation since there
is a natural tendency to maintain stability in organizations (Milam, 2005).
Incompressibility suggests that organizational transformation may be challenging since
organizations are complex systems (M. Schneider & Somers, 2006), complex systems can
never be completely known (Cillers, 2000), and yet a deep understanding of an
organization is required to design a transformation strategy (Robinson et al., 1997).
Information redundancy can be used to enhances transmission reliability and can
therefore, support the information sharing required for organizational transformation
(Staber & Sydow, 2002) (Kalkan, 2005).
Minimal critical specification suggests that essential issues must be specified and those
that are not essential should not be specified (Hester & Adams, 2014). Applied to system
transformation, since organizational transformation objectives must be understood
(Gallivan, 2001), only specifications necessary for understanding of objective
achievement are required.
Multifinality suggests that the end state of an organizational transformation effort is
dependent on the choices made and the processes followed (Adams, 2011; Cicchetti &
Rogosch, 1996).
Power law suggests that organizational transformation planning and execution must
consider events that have significant impact but are less likely to occur than smaller
impact events since they actually occur more frequently than might be predicted
(Koubatis & Schonberger, 2005).
Purposive behavior applies to organizational transformation because the courses of
actions followed require choices to be made in pursuing an end goal of improving
effectiveness (Churchman & Ackoff, 1950; Rosenblueth et al., 1943).
Organizations, as viable systems, are recursive (Beer, 1994). Recursion suggests
transformation at any level of recursion will affect other levels of recursion. (Friis
Sommer, 2019; Hester & Adams, 2014).
Redundancy is the duplication of resources or functions to increase reliability (Pahl &
Beitz, 2013). Applied to organizational transformation, an effort to change values, culture,
structure, and routines (Canterino et al., 2018), redundancy contributes to a reliable
organizational outcome (Marcus, 1995).
Redundancy of potential command suggests involvement and decision making should be
allowed at all levels of an organization depending upon where the relevant information is
located (Arévalo & Espinosa, 2015) which can support organizational transformation
(Espinosa et al., 2007).
Relaxation time suggests that organizational transformation be implemented such that the
organization is allowed to return to stability before more changes are made or regulation
will not be possible (Beer, 1994).
Requisite hierarchy suggests control of the organizational transformation process can be
enhanced by increasing the hierarchy (Zexian & Xuhui, 2010) but also cautions that the
hierarchy established should be based on regulatory need (Aulin‐Ahmavaara, 1979).
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Implications for CSG Leadership
Requisite parsimony suggests there is a limit to the capacity for humans to receive,
process, and recall information (G. A. Miller, 1956) therefore, given this limitation,
requisite parsimony cautions organizational transformation efforts be executed in a
manner that avoids cognitive overload by participants (Christakis, 2004).
Requisite saliency, which is concerned with the relative importance of issues (Christakis,
2004), suggests that the multiple issues that might be addressed during a transformation
effort each have varying degrees of importance and that care should be taken in selecting
issues to address since concentrating on the wrong issues can impact performance
(Warfield, 1999).
Requisite variety suggests that the organizational development effort must be sufficiently
robust to have the diversity needed to cope with changing conditions (Zexian & Xuhui,
2010).
Satisficing is concerned with results or conditions that are adequate, not optimal
(Waterman, Jr. et al., 1980). System transformation addresses multiple issues which may
encourage satisficing decisions (Casler, 2014) resulting in settling for adequate solutions
instead of pursuing optimal solutions (Waterman, Jr. et al., 1980).
Self-organization as a means to develop structure (Stevenson, 2012), supports
transformation as a means by which an organization may change in response to stimuli
(Dobson et al., 2019), complementing purposeful transformation efforts.
Sub-optimization is about selecting objectives at the appropriate system level (Hitch,
1953) and suggests that optimizing organizational transformation objectives at the
subsystem level will not, in general, lead to an optimized system (Adams, 2011) therefore,
development areas should be chosen at the system level (Hitch, 1953) as optimizing at a
lower level in isolation risks reduction in improvements (Dalton, 2009).

Environmental Scanning
Systems Theory
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Implications for CSG Leadership
Identifying the boundary of a system is essential as it is the demarcation between what is
considered to be inside and what is outside of the system. Knowing the boundary enables
environmental scanning which is the gathering and analysis of information from outside
of the system (Haase & Franco, 2011) that can be used for planning and decision making
(Katopol, 2014).
Communication is the means by which environmental scanning information is shared with
appropriate users internal to the organization and is essential to an effective environmental
scanning system {Albright, 2004 #414;Baugh, 2015 #413.
Circular causality suggests that the environmental scanning system should be carefully
designed since actions taken as a result of issues discovered may become causative factors
in future effects (Whitney et al., 2015).
Complementarity between environmental scanning and internal R&D influences
adjustments to the organizational structure and strategic planning (Albright, 2004;
Cassiman & Veugelers, 2006).
The environmental scanning system must be sufficiently robust to deal with the
environment it is expected to monitor (Baugh, 2015). This will influence the control
system design as there must be sufficient capability in the control system to deal with the
variety encountered.
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Implications for CSG Leadership
Dynamic equilibrium suggests that organizational adjustments contemplated as a result of
information gathered by environmental scanning are limited if the system is to remain in
dynamic equilibrium (Cayla, 2008).
Emergence of issues in the environment necessitates environmental scanning by
organizations (Fahey et al., 1981; Morrison, 2005) so that adjustments to the organization
can be made (Morrison, 2005) .
Equifinality suggests there are multiple paths to implementing and executing an
environmental scanning system (Mohaghegh & Mosleh, 2009) to collect and
communicate information concerning emerging issues and situations in an organization's
environment (Albright, 2004; Subramanian et al., 1993).
Feedback is important as a means to for knowledgeable members of the organization to
make available their analysis of information acquired as result of environmental scanning
(Pashiardis, 1996).
Hierarchy is a means to enhance control (Zexian & Xuhui, 2010) of an environmental
scanning effort by adjusting organizational structure.
Environmental scanning is a means by which information regarding emerging issues and
situations in an organization’s environment that may affect the organization’s future
impacting its development (Albright, 2004). Organizational development is a holistic
effort (Yu & Ming, 2008) therefore, environmental scanning should be executed from a
holistic perspective.
Multifinality suggests that the end state of an environmental scanning design and
implementation effort is dependent on the choices made and the processes followed
(Adams, 2011; Cicchetti & Rogosch, 1996).
Power law suggests that leaders should be aware that significant impact events identified
as a result of environmental scanning may actually occur more frequently than might be
predicted (Koubatis & Schonberger, 2005).
Purposive behavior is essential to environmental scanning because the courses of actions
followed require choices to be made in pursuing an end goal (Churchman & Ackoff,
1950; Rosenblueth et al., 1943)that provide information that can be used for planning and
decision making (Katopol, 2014).
Recursion suggests that the environmental scanning system must be capable of identifying
and communicating to the appropriate users issues and situations that may affect an
organization’s future (Albright, 2004) at all levels of the organization’s recursion (Beer,
1994).
Redundancy is the duplication of resources or functions to increase system reliability
(Pahl & Beitz, 2013) and may aid in preventing false, distorted, or misleading information
(Landau, 1969) as well as overcoming weak signals from the environment (Myers, 1999)
such as those provided by an environmental scanning system (Albright, 2004).
Redundancy of potential command suggests involvement and decision making at all levels
of the organization depending upon where the relevant information is located (Arévalo &
Espinosa, 2015) which can support environmental scanning as a distributed, co-operative
effort (Elofson & Konsynski, 1991).
Relaxation time suggests that organizational or operational changes implemented as a
result of information gained from environmental scanning, as well as alterations to the
scanning system itself, be implemented such that the organization is allowed to return to
stability before more changes are made or regulation will not be possible (Beer, 1994).
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Implications for CSG Leadership
Requisite hierarchy is a means to improve oversight and control suggesting that control of
the environmental scanning process can be enhanced by increasing the hierarchy (Zexian
& Xuhui, 2010) if required based on the regulatory need (Aulin‐Ahmavaara, 1979).
Requisite parsimony asserts humans have limited capacity to receive, process, and recall
information (G. A. Miller, 1956) therefore, cognitive overload may be expected if too
many issues need addressing at any given time (Christakis, 2004). This suggests that
among the issues identified in an environmental scanning effort, a limited number of
carefully selected issue be addressed at any given time.
Requisite saliency, which is concerned with the relative importance of issues (Christakis,
2004), suggests that the multiple issues that might be surfaced during an environmental
scanning effort will each have varying degrees of importance and that care should be
taken in selecting which issues to address since concentrating on the wrong issues can
impact performance (Warfield, 1999).
Requisite variety suggests that the environmental scanning effort must be sufficiently
robust to have the diversity needed to cope with the environment encountered (Zexian &
Xuhui, 2010).
Satisficing is concerned with results or conditions that are adequate, not optimal
(Waterman, Jr. et al., 1980). Organizations exist in dynamic and turbulent environments
requiring environmental scanning systems to addresses multiple issues. This may
encourage satisficing decisions (Casler, 2014) resulting in settling for adequate scanning
capability instead of pursuing optimal scanning capability (Waterman, Jr. et al., 1980).
Self-organization as a means to develop structure (Stevenson, 2012), is one way an
environmental scanning system could be implemented as a means by which an
organization may change in response to stimuli (Dobson et al., 2019).
Sub-optimization is about selecting objectives at the appropriate system level (Hitch,
1953) and suggests that optimizing environmental scanning design at the subsystem level
will not, in general, lead to an optimized scanning system (Adams, 2011) therefore,
scanning objectives should be chosen at the system level (Hitch, 1953) as optimizing at a
lower level in isolation risks reduction in improvements (Dalton, 2009).
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Implications for CSG Leadership
Boundaries help define the organization (Wellhofer, 1972) and reflect how resources are
allocated (Boeker & Huo, 1998) and thus influence operations (Anand & Gray, 2017).
Communications is the means by which critical operations information is exchanged
(Poole, 1978; Schultz, 2014) and may occur in various forms including writings,
presentations, or person to person dialog (Unzicker et al., 2000).
Circular causality suggests that feedback regarding system operations can influence
managers’ perspectives and therefore decisions made which can, in turn, influence
operations (Nielsen, 2014).
The complementarity between rapid technology development and new skills development
(Tasleem et al., 2019) as well as the complementarity between leadership and
management in controlling, coordinating, and improving operations (Schultz, 2014) are
among the issues influencing organizational operations.
Control, supported by feedback (Poole, 1978), is the means by which organizational
operations are monitored so that corrective action can be taken if required (Schultz, 2014).
Dynamic equilibrium suggests the tensions to which the organization is subjected are
under control and that for the organization to stay in dynamic equilibrium, changes made
have limitations(Cayla, 2008).
Emergence of self-organized groups (Dobson et al., 2019) and other adaptive behavior
can influence organizational operations (Anderson, 1999).
Equifinality suggests there are multiple ways to achieve operational goals (Marlin et al.,
2007; Mohaghegh & Mosleh, 2009).
Feedback is a means to clarify information and instructions (Poole, 1978) and provides
information regarding performance that can influence mangers’ perceptions (Nielsen,
2014).
Hierarchy is a means by which control can be more fully exercised (Zexian & Xuhui,
2010) in order to monitor operations and provide corrective action if required (Schultz,
2014). Control need not necessarily be centralized as performing operations at the
appropriate level of hierarchy improves effectiveness (Elmore, 1979).
Holism suggests that in conducting operations, performance should be allocated to the
appropriate level of hierarchy (Elmore, 1979) which infers a whole organization
perspective is appropriate.
Homeorhesis suggests the tendency of a process to continue along its original path in spite
of temporary disturbances (Jantsch, 1978). If feedback indicates operations are
progressing as expected, no management action is required. However, if feedback
indicates operations are not satisfactory, management must provide a sustained effort to
alter the path in order to have lasting impact on operations (Nielsen, 2014).
Homeostasis, the condition in which the organization is stable (Froese & Ziemke, 2009),
is a natural tendency for organizations (Milam, 2005). Homeostasis can be good in that
stability in organizations supports operational efficiency (Adam Jr, 1983) but can also
hinder innovation (Joyce, 1982).
Incompressibility suggests organizations, as complex systems (M. Schneider & Somers,
2006), can never be fully known, hence complicating the efforts of leaders and managers
to execute operations because of lack of complete knowledge of the organization which is
necessary to predict its behavior (Cillers, 2000).
Hierarchy is a means by which control can be more fully exercised (Zexian & Xuhui,
2010) in order to monitor operations and provide corrective action if required (Schultz,
2014). Control need not necessarily be centralized as performing operations at the
appropriate level of hierarchy improves effectiveness (Elmore, 1979).
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Implications for CSG Leadership
Holism suggests that in conducting operations, performance should be allocated to the
appropriate level of hierarchy (Elmore, 1979) which infers a whole organization
perspective is appropriate.
Homeorhesis suggests the tendency of a process to continue along its original path in spite
of temporary disturbances (Jantsch, 1978). If feedback indicates operations are
progressing as expected, no management action is required. However, if feedback
indicates operations are not satisfactory, management must provide a sustained effort to
alter the path in order to have lasting impact on operations (Nielsen, 2014).
Homeostasis, the condition in which the organization is stable (Froese & Ziemke, 2009),
is a natural tendency for organizations (Milam, 2005). Homeostasis can be good in that
stability in organizations supports operational efficiency (Adam Jr, 1983) but can also
hinder innovation (Joyce, 1982).
Incompressibility suggests organizations, as complex systems (M. Schneider & Somers,
2006), can never be fully known, hence complicating the efforts of leaders and managers
to execute operations because of lack of complete knowledge of the organization which is
necessary to predict its behavior (Cillers, 2000).
Information redundancy can be used to enhances information transmission reliability and
can therefore, support the information sharing required for organizational operations
efforts (Staber & Sydow, 2002).
Minimal critical specification refers to defining as little as possible but enough to identity
the goals (Molleman & Broekhuis, 2001) which suggests that for organizational
operations, only essential elements should be specified (Hester & Adams, 2014) allowing
maximum flexibility in execution (Neal & Tromley, 1995).
Multifinality suggests that the outcomes of an organizational operations effort are
dependent on the choices made and the processes followed (Adams, 2011; Cicchetti &
Rogosch, 1996) and may improve return on investment (Köpetz et al., 2011).
Power law cautions that organizational operations may be affected by significant impact
events more frequently than might be predicted (Koubatis & Schonberger, 2005).
Purposive behavior as applied to organizational operations suggests the courses of actions
followed in organizing resources for developing, producing, and delivering goods and
services (Anand & Gray, 2017) require choices to be made in order to pursue an end goal
(Churchman & Ackoff, 1950; Rosenblueth et al., 1943).
Recursion suggests a viable organization is recursive (Beer, 1994) in which case each
level of recursion engages in local operations, that is, organizing resources for developing,
producing, and delivering goods and services (Anand & Gray, 2017) as assigned,
including solving problems (Schultz, 2014).
Redundancy is the duplication of resources or functions to increase reliability (Pahl &
Beitz, 2013). Applied to organizational operations, redundancy can decrease the
probability of failure (Landau, 1969) and contribute to a reliable organizational outcome
(Marcus, 1995). There is a cost to redundancy however, suggesting a reliability-cost
tradeoff be conducted (Landau, 1969).
Redundancy of potential command suggests that for organizational operations, there be
allowance for involvement and decision making at all levels of the organization
depending upon where the relevant information is located (Arévalo & Espinosa, 2015)
providing for flexibility by allowing responses to occur where needed (Espejo, 2004).
Relaxation time suggests that any changes in operations must be implemented in a manner
that allows the organization to return to stability before more changes are introduced or
regulation will not be possible (Beer, 1994).
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Implications for CSG Leadership
Requisite hierarchy suggests control of the organizational operations can be enhanced by
increasing the hierarchy (Zexian & Xuhui, 2010) but also cautions that the hierarchy
established should be based on regulatory need (Aulin‐Ahmavaara, 1979).
Requisite parsimony asserts humans have limited capacity to receive, process, and recall
information (G. A. Miller, 1956) therefore, cognitive overload may be expected if too
many issues need addressing at any given time (Christakis, 2004). This suggests that a
limited number of carefully selected operational issue be addressed at any given time by a
leader. Requisite hierarchy can help with this issue.
Requisite saliency, which is concerned with the relative importance of issues (Christakis,
2004), suggests that the multiple issues that might be surfaced during operations will have
varying degrees of importance and that care should be taken in selecting which issues to
address since concentrating on the wrong issues can impact operations (Warfield, 1999).
Requisite variety suggests that the organizational operations must be sufficiently robust to
have the diversity needed to cope with changing conditions (Zexian & Xuhui, 2010).
Satisficing is concerned with results or conditions that are adequate, not optimal
(Waterman, Jr. et al., 1980). Multiple issues are addressed during organizational
operations which may encourage satisficing decisions (Casler, 2014) resulting in settling
for adequate solutions instead of pursuing optimal solutions (Waterman, Jr. et al., 1980)
requiring expenditure of additional resources.
Self-organization as a means to develop structure (Stevenson, 2012) and reallocate
resources (Comfort, 1994), supports organizational operations as a means by which an
organization may change in response to stimuli (Dobson et al., 2019).
Sub-optimization is about selecting objectives at the appropriate system level (Hitch,
1953) and suggests that optimizing organizational operations at the subsystem level will
not, in general, lead to optimized operations (Adams, 2011) therefore, operational
objectives should be chosen at the system level (Hitch, 1953) as optimizing at a lower
level in isolation risks reduction in improvements (Dalton, 2009).
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Implications for CSG Leadership
The boundaries of an organization should be set in such a way as to reduce uncertainty
and exercise requisite power in order to improve the performance within the boundaries of
the organization (Kafetzopoulos & Psomas, 2015; Santos & Eisenhardt, 2005).
Communications supports improvement in operational performance by sharing
information (Phan & Matsui, 2011), providing the minimum requisite exchange of
information (Leavitt, 1951), and overcoming isolation from internal and external sources
(Katz, 1982).
Circular causality suggests that previous decisions affect current decisions. This can be
found in the feedback of information regarding operational performance based on
previous decisions communicated so that current decisions may be adjusted (Yukl, 2008).
Complementarity between internal and external sources of knowledge can improve
performance (B. Choi et al., 2008) while performance can be degraded by lack of
complementarity in structural, strategic, and contextual variables during transformation
efforts (Wischnevsky & Damanpour, 2006).
The way control is exercised affects performance (Tannenbaum, 1962) including aligning
activities with goals (Cardinal et al., 2004) and is dependent upon the availability of
performance information (Kloot, 1997).
Dynamic equilibrium implies a system’s subsystems are in equilibrium (Adams &
Meyers, 2011), however tensions may exist within the organization due to the
organization consisting of discreate subsystems each operating independently but
interdependent for overall success (Smith & Lewis, 2011). Feedback provides means for
management to maintain equilibrium (Pina e Cunha et al., 2017) and exploit possibilities
exposed by the tensions within the organization (Smith & Lewis, 2011).
Emergence can have unforeseeable impacts on an organization’s operational performance
be it from factors within an organization (Nuijten et al., 2015) or in the environment in
which the organization operates (T. Y. Choi et al., 2001).
Equifinality suggests that although operational performance can be equally effective
under varying strategies (Marlin et al., 2007) and goals can be achieved variously,
consideration must be given to the number of conflicting demands and design options
available in a given situation (Payne, 2006).
Feedback provides valuable information regarding performance gaps which can help
orient managers' perceptions of goals, problems and priorities that can affect operations
(Nielsen, 2014; Wischnevsky & Damanpour, 2006). A cautionary note is that team
longevity can have an impact on the receptiveness of a team to address information
received via feedback (Katz, 1982).
Hierarchy provides the means to distribute authority such that the appropriate span of
control is achieved (Meier & Bohte, 2000). Improved performance may result from
allowing all levels of an organization's hierarchy to exercise appropriate control
(Tannenbaum, 1962) in order to align activities with goals (Cardinal et al., 2004).
Holism suggests that an organizational design allowing the use of external and internal
knowledge as well as feedback of information resulting from tensions among subunits can
provide the benefit of exposing multiple perspectives (B. Choi et al., 2008; Smith &
Lewis, 2011) and thus a improve performance.
Homeorhesis suggests the current operational performance will continue along its current
path unless sustained effort is applied (Jantsch, 1978) to make changes.
Homeostasis, the condition in which the organization is stable (Froese & Ziemke, 2009),
is a natural tendency for organizations (Milam, 2005). Stability afforded by homeostasis
supports operational efficiency (Adam Jr, 1983) and thus performance.
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Operational Performance (continued)
Systems Theory
Proposition
Incompressibility

Information
Redundancy
Minimal Critical
Specification

Multifinality
Power Law

Purposive Behavior

Recursion

Redundancy

Redundancy of
Potential Command

Relaxation Time

Requisite Hierarchy

Requisite Parsimony

Requisite Parsimony

Implications for CSG Leadership
Incompressibility suggests organizations, as complex systems (M. Schneider & Somers,
2006), can never be fully known, hence complicating the efforts of leaders and managers
in regard to operational performance because of lack of complete knowledge of the
organization which is necessary to predict its behavior (Cillers, 2000).
Information redundancy enhances transmission reliability and can therefore, support the
information sharing required for organizational performance(Staber & Sydow, 2002)
(Kalkan, 2005) as well as increasing fault tolerance (Kalkan, 2005).
Minimal critical specification refers to defining as little as possible but enough to identity
the goals (Molleman & Broekhuis, 2001) which suggests that for operational
performance, only essential elements should be specified (Hester & Adams, 2014)
allowing maximum flexibility in execution (Neal & Tromley, 1995).
Multifinality suggests that the outcomes of operational performance are dependent on the
choices made and the processes followed (Adams, 2011; Cicchetti & Rogosch, 1996).
Power law suggests that operational performance will most often be affected by small
events with minor impact (Dervitsiotis, 2003) but cautions that performance may also be
affected by significant impact events expected to rarely occur, but that actually may occur
more frequently than might be predicted (Koubatis & Schonberger, 2005).
Operational performance is an example of purposive behavior, that is, there are choices
made (Churchman & Ackoff, 1950) as the organization strives to attain its performance
goals (Rosenblueth et al., 1943).
Recursion suggests viable organizations are recursive (Beer, 1994) in which case each
level of recursion is concerned with its performance, that is, how well it is planning,
organizing, staffing, controlling, and solving problems (Schultz, 2014).
Redundancy is the duplication of resources or functions to increase reliability (Pahl &
Beitz, 2013). Applied to operational performance, redundancy can decrease the
probability of failure (Landau, 1969) and contribute to a reliable organizational outcome
(Marcus, 1995). There is a cost to redundancy however, suggesting a reliability-cost
tradeoff be conducted (Landau, 1969).
Redundancy of potential command suggests that for operational performance, there be
allowance for involvement and decision making at all levels of the organization
depending upon where the relevant information is located (Arévalo & Espinosa, 2015)
providing for flexibility by allowing responses to occur where needed (Espejo, 2004)
Relaxation time suggests that any changes in operational performance must be
implemented in a manner that allows the organization to return to stability before more
changes are introduced or regulation will not be possible (Beer, 1994).
Requisite hierarchy suggests control of the organizational performance can be enhanced
by increasing the hierarchy (Zexian & Xuhui, 2010) but also cautions that the hierarchy
established should be based on regulatory need (Aulin‐Ahmavaara, 1979).
Requisite parsimony asserts humans have limited capacity to receive, process, and recall
information (G. A. Miller, 1956) therefore, cognitive overload may be expected if too
many issues need addressing at any given time (Christakis, 2004). This suggests that a
limited number of carefully selected performance issue be addressed at any given time by
one person. Requisite hierarchy can help with this issue.
Requisite parsimony asserts humans have limited capacity to receive, process, and recall
information (G. A. Miller, 1956) therefore, cognitive overload may be expected if too
many issues need addressing at any given time (Christakis, 2004). This suggests that a
limited number of carefully selected performance issue be addressed at any given time by
one person. Requisite hierarchy can help with this issue.
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Operational Performance (continued)
Systems Theory
Proposition
Requisite Saliency

Requisite Variety

Satisficing

Self-Organization

Sub-Optimization

Implications for CSG Leadership
Requisite saliency, which is concerned with the relative importance of issues (Christakis,
2004), suggests that the multiple issues that might be surfaced during operations will have
varying degrees of importance and that care should be taken in selecting which issues to
address since concentrating on the wrong issues can impact performance (Warfield,
1999).
Requisite variety suggests that the organizational operations must be sufficiently robust to
have the diversity needed to cope with changing conditions (Zexian & Xuhui, 2010)
(Espejo, 2004).
Satisficing is concerned with results or conditions that are adequate, not optimal
(Waterman, Jr. et al., 1980). Multiple issues are addressed during operations which may
encourage satisficing decisions (Casler, 2014) resulting in settling for adequate solutions
instead of pursuing optimal solutions (Waterman, Jr. et al., 1980) requiring expenditure of
additional resources.
Absent external intervention, self-organization can be the adaptive response (Wheatley &
Kellner-Rogers, 1996) to feedback regarding organizational performance (Plowman et al.,
2007) since it requires no external direction.
Sub-optimization is about selecting objectives at the appropriate system level (Hitch,
1953) and suggests that optimizing organizational performance at the subsystem level will
not, in general, lead to optimized operations (Adams, 2011) therefore, operational
objectives should be chosen at the system level (Hitch, 1953) as optimizing at a lower
level in isolation risks reduction in performance (Dalton, 2009).

Information and Communications
Systems Theory
Proposition
Boundary

Communication

Circular Causality

Complementarity

Implications for CSG Leadership
Boundaries are demarcations between an organization and its environment which reflect
the essence of the organization (Santos & Eisenhardt, 2005) and determine which issues
can be addressed (J. Newman et al., 2004). Internal communications mechanisms support
information flow within an organization to add to, restructure, or change organic
knowledge (Nonaka, 1994) while communications across organizational boundaries,
while challenging to knowledge management, can support access to information not
available locally (Teigland & Wasko, 2003).
Communication is the means by which messages and other information are shared within
and between organizations using communication channels (Teigland & Wasko, 2003).
Communication includes encoding, transmitting, receiving, decoding, and interpreting
messages and other information (Meadow & Yuan, 1997).
When information is communicated that adds to, restructures, or changes knowledge that
may inform future decisions regarding changes needed to improve performance based on
current decisions (Nonaka, 1994; Yukl, 2008) there exists a circular causality relationship.
Complementarity suggests that no single mechanisms may be able to satisfy information
and communications requirements of an organization, rather multiple mechanisms with
differing perspectives (Hester & Adams, 2014) each supporting the others may be
required (Svara, 2001).
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Information and Communications (continued)
Systems Theory
Proposition
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Dynamic
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Equifinality
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Implications for CSG Leadership
Control is a means for aligning activities (Cardinal et al., 2004) including information and
communications. Communications, in turn, is a means by which control is exercised
(Poole, 1978) and provides the basis for control of the processes of interaction within an
organization. (Krippendorff, 2006).
Dynamic equilibrium suggests there are limits to the changes that can be made to
mechanisms for communication of information in an organization in a state of dynamic
equilibrium (Cayla, 2008) if that state is to be maintained.
Emergence can result in unforeseen consequences (Nuijten et al., 2015) including impacts
on mechanisms and requirements for information and communications resulting from
emergent self-organized groups within an organization (Anderson, 1999).
Equifinality suggests there are multiple ways information and communication support can
be implemented in an organization (Marlin et al., 2007; von Bertalanffy, 1969).
Feedback can be used to provide information regarding gaps and deficiencies in the
mechanisms used to implement information and communications systems within an
organization(Wischnevsky & Damanpour, 2006; Yukl, 2008) as well as to clarify
requirements (Poole, 1978).
Hierarchy, as a means to enhance control (Zexian & Xuhui, 2010), impacts the
mechanisms for providing information and communications support for coordination and
information exchange that enable control (Poole, 1978).
Holism suggests that implementation of mechanisms for information and communications
should be implemented with consideration of the whole organization since these are
processes that cut across an entire organization (Heide et al., 2018).
Homeorhesis suggests that information and communications mechanisms will continue to
perform and develop along their current path in spite of temporary disturbances (Jantsch,
1978). If changes are desired, sustained effort will be required.
Homeostasis, the condition in which the organization is stable (Froese & Ziemke, 2009),
is a natural tendency for organizations (Milam, 2005) suggesting changes to information
and communications mechanisms may encounter resistance.
Incompressibility suggests organizations, as complex systems (M. Schneider & Somers,
2006), can never be fully known (Cillers, 1998) suggesting that implementing information
and communications mechanisms as key factors in maintaining an organization (Heide et
al., 2018) may be challenging.
Information redundancy is a means to increase transmission reliability (Staber & Sydow,
2002). Because information over and above the minimum needed to communicate is used,
there is additional cost associated with the increased reliability.
Minimal critical specification refers to defining as little as possible but enough to identity
the goals (Molleman & Broekhuis, 2001) which suggests that for information and
communications mechanisms, only essential elements should be specified (Hester &
Adams, 2014) allowing maximum flexibility in execution (Neal & Tromley, 1995).
Multifinality suggests that the end state of the information and communication
mechanisms design and implementation effort is dependent on the choices made and the
processes followed (Adams, 2011; Cicchetti & Rogosch, 1996).
Power law suggests that information and communication mechanisms will most often be
affected by small events with minor impact (Dervitsiotis, 2003) but cautions that the
information and communication mechanisms may also be affected by significant impact
events more frequently than might be predicted (Koubatis & Schonberger, 2005).
Purposive behavior is necessary for information and communications implementation and
execution as choices are made and goals pursued (Churchman & Ackoff, 1950;
Rosenblueth et al., 1943) in support of control and coordination in an organization (Poole,
1978).
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Information and Communications (continued)
Systems Theory
Proposition
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Implications for CSG Leadership
Recursion suggests the existence of organizational levels (Hester & Adams, 2014). As a
key factor for maintaining an organization (Heide et al., 2018) information and
communications must be executed at all levels of recursion (Beer, 1994) in support of
coordination and control (Poole, 1978).
Redundancy is the duplication of resources or functions to improve organizational
reliability (Whitney et al., 2015) which, when applied to communications, can make
communications mechanisms failsafe by improving the reliability of transmission
(Stephens et al., 2013). Implementation of redundancy is not without cost so care should
be exercised to minimize overload while accurately conveying the message (Stephens et
al., 2013).
Redundancy of potential command distributes decision authority throughout an
organization such that the decision maker is where the relevant information is located
(Arévalo & Espinosa, 2015) which suggests the information and communications
mechanisms should be designed to cut across the organization (Heide et al., 2018) in order
to support coordination and control as well as exchange critical information (Poole, 1978).
Relaxation time suggests there must be sufficient time between disturbances for a system
to return to stability or it will be impossible to regulate (Beer, 1994). From a technical
perspective, the information and communications mechanisms should be designed to be
sufficiently robust to accommodate the communications requirements without frequent
change that may induce instability. From an operational perspective, the information and
communications mechanisms should be designed to route specific types of information to
different sinks in the organization to help relieve overload (Subramanian et al., 1993)
without the need for frequent change that may induce instability.
Requisite hierarchy is a means to improve oversight and control and suggests that control
can be enhanced by increasing the hierarchy (Zexian & Xuhui, 2010) if required, based on
the regulatory need (Aulin‐Ahmavaara, 1979). Communication supports control (Poole,
1978) therefore, the information and communications mechanisms must be designed to
accommodate and support all levels of hierarchy.
Requisite parsimony asserts humans have limited capacity to receive, process, and recall
information (G. A. Miller, 1956) therefore, cognitive overload may be expected if too
many issues need addressing at any given time (Christakis, 2004). This suggests the
information and communications mechanisms be designed to distribute specific types of
information to different sinks in the organization to help relieve overload (Subramanian et
al., 1993).
Requisite saliency, which is concerned with the relative importance of issues (Christakis,
2004), suggests that the multiple issues that might be surfaced will have varying degrees
of importance and that care should be taken in selecting which issues to address since
concentrating on the wrong issues can impact operations (Warfield, 1999). Distinguishing
relative importance of issues is usually dealt with by end users and is not a direct concern
of the information and communications mechanisms which are concerned with supporting
delivery of mission critical information (Poole, 1978).
Requisite variety suggests that the information and communications mechanisms must be
sufficiently robust to have the diversity needed to cope with demands (Zexian & Xuhui,
2010) (Espejo, 2004; Hu, 2008).
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Information and Communications (continued)
Systems Theory
Proposition
Satisficing

Self-Organization
Sub-Optimization

Implications for CSG Leadership
Satisficing is concerned with settling for adequate solutions instead of optimal solutions
(Waterman, Jr. et al., 1980). As a cost/ benefit decision, the design of the information and
communications mechanism need be only good enough for the current need (Prabha et al.,
2007).
Self-organization suggests order comes from interdependent agents’ interaction (Plowman
et al., 2007) and supports robustness in communications (Prehofer & Bettstetter, 2005).
Sub-optimization is about selecting objectives at the appropriate system level (Hitch,
1953) and suggests that optimizing performance at the subsystem level will not, in
general, lead to optimized operations (Adams, 2011) therefore, objectives for the
information and communications systems should be chosen at the whole system level
(Hitch, 1953) as optimizing at a lower level in isolation risks reduction in performance
(Dalton, 2009).
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APPENDIX E: PEER REVIEW
This appendix provides the results of the peer review. The discussion from each of the
reviewers is provided here-in.
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Peer Reviewer #1
Peer Reviewer Qualifications
Qualification Question
How have you engaged in the study of system
theory?
2. How have you engaged in the study of Complex
Systems Governance?
3. What leadership experience do you have? How
many years of experience do you have in
leadership positions?

1.

Response
yes
CSG learning community 5 years, CSG class
RDML USN 34 years, directed Navy ship maintenance
and maintenance activities in US.

Peer Review Questionnaire
1.

Review Question
Comments on the selected documentation schema
appropriateness to the research objective?

2.

Comments on how the framework meets the
research objectives?

3.

What utility or value does the framework offer to
the field of research in leadership for Complex
System Governance?

Response
1.management seems counter to leadership as not
synonymous 2. These propositions
reflect widely accepted concepts that have been
proposed about systems in systems
theory literature (circa 1900–2000s). While the list of
propositions is likely incomplete,
in the view of the authors, this set of propositions
provides an adequate, largely
comprehensive subset. How do you demonstrate your
propositions are current at 2021? How does the
Whitney article make your work contemporary? 3.
GTM requires demonstration of data and thematic
saturation. All of that is missing from this, which
means have to assume it has been validated empirically
somehow. The search schema is excellent and tracks
what we have learned in CSG and ST. Was your
library search wide enough to cover all possible
themes? What years were predominant for your coded
library? How many journal articles were in the search
response? Were they all grounded in ST?
1. You shifted from propositions to axioms,
why, not mentioned before? Where is the code
map that relates the raw data to an open code
to a combined code to a theoretical code so
that GTM can be validated? Where are the
theoretical codes? What did you use for a
code—a word, a phrase, sentences? I
understand the framework flow, I don’t
understand where the coding fits in. The 15
data sheets that point to impact on leadership
from the library search looks to me from this
one should be excellent.
• It tells me that ST/CSG is directly relevant to
leadership decision-making and actions, yes!
Why just those two characteristics of
leadership? Why not relate to a full set like:
• Integrity
• Ability to delegate
• Communication
• Self-awareness
• Gratitude
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•
•
•
•
•
2.

4.

What utility or value does the framework offer to
the field of practice or practical application of
leadership for Complex System Governance?

Learning agility
Influence
Empathy
Courage
Respect
To directly answer your question about field
of research, I think it opens the door for a ton
of new research. Each ST-CSG pair could be
dissertation material.

1. Not sure I get the question, value of framework in
practical application of leadership FOR CSG, or IN
CSG? Leadership for governance or leadership IN
governance? Topic says ST-based framework FOR
“CSG leadership”. I stand confused by my own
scrutiny!!! Pardon me!! I will assume the intent is to
demonstrate leadership characteristics that are
grounded in ST and bounded by the 9 CSG
metafunctions. The framework would tell me that
leadership is involved in all 9 metafunctions but
doesn’t tell me how.
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Peer Reviewer #2
Peer Reviewer Qualifications
Qualification Question
How have you engaged in the study of system
theory?
2. How have you engaged in the study of Complex
Systems Governance?
3. What leadership experience do you have? How
many years of experience do you have in
leadership positions?

1.

Response
I have engaged in the study of system theory
conducting research for master’s and PhD coursework.
I have engaged in CSG study through working with Dr.
Keating in the CSG study group and pilot course work.
I have military small unit and civilian large enterprise
leadership experience, currently as the Engineering
Director for Australia’s uture Submarine Program. I
have 37 years of experience in leadership positions.

Peer Review Questionnaire
1.

Review Question
Comments on the selected documentation schema
appropriateness to the research objective?

2.

Comments on how the framework meets the
research objectives?

3.

What utility or value does the framework offer to
the field of research in leadership for Complex
System Governance?

4.

What utility or value does the framework offer to
the field of practice or practical application of
leadership for Complex System Governance?

Response
The documentation schema is appropriate to and
consistent with the research objective. The Area of
Interest as a gross filter and Primary and Secondary
search terms will provide a narrow focus necessary to
identify relationships and achieve the coding to meet
the objective.
The framework proposed will meet the research
objective through mapping of system theory
propositions across functions of the CSG model
through a leadership lens. This will provide a systemsbased view of leadership and its application to CSG.
I believe that the research will deliver a unique
systems-based leadership perspective in the application
of governance. The resulting characterization of
leadership based upon system theory will open a new
approach to research in this field.
Working in a complex system governance
environment, I believe the practitioner will benefit
from this framework, first in the holistic view of
leadership and its application and utilization in CSG,
and second as it matures, a tool that can provide insight
into assessing effectiveness of leadership.
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Peer Reviewer #3
Peer Reviewer Qualifications
1.

Qualification Question
How have you engaged in the study of system
theory?

-

2. How have you engaged in the study of Complex
Systems Governance?

-

3. What leadership experience do you have? How
many years of experience do you have in
leadership positions?

-

-

Peer Review Questionnaire
Review Question
1. Comments on the selected documentation schema
appropriateness to the research objective?
2. Comments on how the framework meets the
research objectives?

3.

4.

What utility or value does the framework offer to
the field of research in leadership for Complex
System Governance?
What utility or value does the framework offer to
the field of practice or practical application of
leadership for Complex System Governance?

-

-

-

-

Response
Via collaboration between NIWC LANT and
NCSOSE
Via my pursuit of a PhD in ESME and
Community Of Interest
Via collaboration between NIWC LANT and
NCSOSE
Via my pursuit of a PhD in ESME and
Community Of Interest
I have executive leadership and operational and
technical responsibility for a team that includes
approximately 1100 civilian and military
resources. My leadership experience includes
supervisory responsibilities, enterprise level
change management initiatives and executive
level collaboration and oversight.
I have over 25 years’ experience in leadership
positions

Response
I have no comments. From my perspective I
believe this was a sound approach.
From my perspective, I believe the framework
meets the research objective. There may be “subobjectives”, that I am not aware of based on the
above Introduction.
As we continue to build on CSG, the focus on
leadership provides another/expanded lens by
which we can view CSG.
In addition, we can leverage this research to
inform how we approach/apply leadership in an
organization.
I believe having the foundation of CSG and
systems theory, in addition to this framework,
provides huge value to the field of
practice/practical application of leadership for
CSG. As someone who continues to be
challenged with practical application of
leadership, I’m very interested in the outcome of
this research,
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