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Abstract

Societal challenges are inherently complex and multi-tiered, arising from the interplay of diverse
stakeholders with a spectrum of purposes and different perceptions and expectations,
interdependent systems, and dynamic contextual factors that transcend single domains or
disciplines. This paper presents a novel approach to developing a Reference Model of Governance
tailored to a specific complex, multi-organisational enterprise facing socially complex challenges.
Drawing on Angyal’s systems framework, the model introduces a three-dimensional structure with
vertical, progression, and transverse dimensions, integrated within a holistic contextual whole. By
mapping selected systems methodologies, including Soft Systems Methodology (SSM), Viable
System Model (VSM), System Dynamics (SD), and Dependency Modelling, to these dimensions, the
model offers a pragmatic, structured way to explore and regulate complex organisational behaviour.
It enables collaborative inquiry, supports adaptive governance, and enhances the enterprise’s ability
to address dynamic societal problems such as health, education, and public service delivery. The
result is a governance reference model that captures both the operational and contextual realities of
the enterprise, providing actionable insight for strategic design or diagnostic intervention. The novel
approach is grounded in systemic and critical systems thinking and emphasises the use of methods
for understanding to develop a common and shared understanding of the enterprise context and to
surface multiple stakeholder perspectives

Keywords: systems modelling; societal cohesion; complex and multi-tiered challenges; adaptive
governance; system of systems

1. Introduction

Societal challenges abound and organisations come together to address them, either through
deliberate coordination or through being available ‘on demand’ [1]. Such challenges may be law and
order, health, ageing, accessible education, etc. In such contexts, no central authority within the
enterprise holds responsibility for ensuring successful outcomes. Social systems from families and
communities, through educational institutions and organisations to countries and cultures also
include maladapted systems. These include the homeless, infirm, socially deprived and
malnourished. Each of these systems exhibits an element of stability [2]. The latter are difficult to
address as a result. These outcomes are emergent properties of complex systems, which, by their
nature, resist direct control and evolve over time reflecting changes in their environment as well as
attempts to resolve adverse situations. Dilthey (1833-1911) challenged the scientific method that
considered the evidence-based cause and effect relationships to address social situations and, because
he regarded human behaviour as unpredictable and based on individuals’ perceptions and
motivations, he moved to apply hermeneutics to uncover the drivers for social action [3]. At the same
time philosophers such as James built on Kant’s view of pragmatic belief. James’ proposition [4] was
to employ ideas that are effective over time to realise goals and bring benefits, acknowledging that
the world is in constant flux [3].
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However, this does not imply that governance is unattainable within formal social systems such
as countries and organisations or attempts to resolve undesirable social situations. Rather, it requires
a shift toward adaptive and distributed forms of governance suited to complexity [5]. Governance
reference models generally comprise those factors to be considered when governing an organisation
or enterprise [6-8]. Van der Heijden [9] developed an evidence synthesis on systems thinking in
regulatory governance which reviews the value of taking a systems thinking approach for and in
regulatory governance. Though this is aimed at regulating organisations, its findings are equally
applicable to governance within organisations. Many authors have explored cybernetics, specifically
VSM, as a means of developing governance frameworks [10-17] . However, this only results in a
partial perspective of the factors required for governance [9]. Conant and Ashby [18] posit that “Every
good regulator of a system must be a model of that system”, where the regulator of the system (the
organisation) is taken to be the management action exercising internal governance as well as
regulating activities in response to an internal or external disturbance. The governance reference
model considered within this paper is a model of the organisation, sufficient to identify the activities
to be regulated. Such a model will enable sufficient understanding to ensure requisite governance
and only has relevance to a specific organisation or enterprise and is unique. It comprises the
governance structure, the management roles, responsibilities, processes and procedures deemed
necessary by the organisation and equates to a model of the organisation.

A number of terms used in this paper are clarified here (and included in Appendix A).
Organisation is taken to mean a formally constituted association, company or public agency
operating under a single constitution. An enterprise is taken to mean a collection of organisations
working together collaboratively, whether formally or informally where each is established under
their own constitution but may operate under a collaboration agreement to achieve an agreed
outcome. Management is the process of dealing with or controlling things or people, whereas
governance is taken to mean the oversight (control) and direction (guidance) provided by the
governing body of an organisation, as well as the framework for managing the organisation,
frequently to ensure compliance with external regulations, extended through the senior management
and across the organisation. The governing body includes the board of directors of a company, the
governing body of an institution such as a school, hospital, or prison, or the steering group of a
programme or project.

Therefore, there is an hierarchy of governance. That determined by a governing body, and the
levels of governance determined by senior management to ensure compliance with governance
requirements and translate them into internal governance, or management, which is then
disseminated and expanded throughout the organisation. Governance is exercised by management
action (at all levels), processes, procedures, regulations, and documentation used within an
organisation or enterprise to ensure the desired outcome of the organisation or enterprise is achieved.
It equates to the internal management of the organisation or enterprise.

The Reference Model of Governance is a unique model of the organisation, at a sufficient level
of detail to identify the activities that need to be regulated to enable the organisation to sustain its
desired outcomes. Regulate is taken to mean the control actions taken by managers to address
variances from a defined goal, within acceptable tolerance, resulting from an unplanned disturbance
(either internal or external). Management regulation equates to the subset of governance that shapes
conditions (events) and behaviours as opposed to management (providing and distributing resources
etc.). It provides a complete and coherent understanding of what management actions are
appropriate across the organisation such that it can be used as the basis of inquiry into the governance
structure of the organisation. It is achieved by a set of systems models and is used to support decision-
making within an organisation with regard to governance and management.

Organisations evolve their management and governance models over time, progressively
refining roles, responsibilities, policies, processes, and procedures in response to contextual demands
and emerging challenges [19]. Where multiple organisations come together to achieve a common
purpose (project, collaborative provision of services, etc.), they establish ways of working to meet
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their commitments. Accordingly, examining the collaboration arrangements of the organisations
within the enterprises is of paramount importance. However, there will always be situations that are
unforeseen and require management action to mitigate impacts that detract from achieving the
desired enterprise outcome.

In addition, the relationship between an organisation and its environment is an important aspect
of the ongoing resilience and sustainability of any organisation within a society. An organisation
shapes its environment and is, in turn, shaped by it [20]. Sommerhoff [21] explored the impact the
environment can have on a system in some depth, and Ashby [22] Incorporated this into his work on
cybernetics, as did Conant and Ashby [23] when they developed their theorem on the regulation of
systems. Emery and Trist have developed a range of environmental ‘causal textures” with which to
assess environmental impact [24,25]. Within their research, they have recognised the contribution
Angyal has made to organisational systems thinking through his systems model of the individual
and note its relevance to the social aspects of organisations [26-28]. The additional complexity within
enterprises is that each constituent organisation is autonomous, and their relationship may or may
not be contractually agreed. Consequently, there may not be a single point of control or authority.

There are a variety of systems methods that are applicable to the development of organisations
[3] though no single approach is deemed sufficient [29]. Historically, they have been applied
individually, but subsequent research undertaken [30-32] has developed approaches to applying
multiple methods. However, they are usually applied in series and the data generated is rarely linked
except in the minds of the practitioners. They are selected for specific contexts [3, p. 155] and applied
in distinct phases without the linkage of findings from one systems approach to another [33].

This paper considers organisations and enterprises as complex systems and, as such, building
on an understanding of complexity [20], they share a range of factors. These are explored in detail in
[34] and are summarised here. They have a conceptual boundary that is generated by the inter-
relationships and interactions between those ‘inside’ the organisation and those ‘outside’, which
requires analysis [35-37]. The organisation and the enterprise have a history that has led to their
current ways of working, which need to be acknowledged [20]. This includes an understanding of
the adaptations resulting from environmental changes. The societal context is perceived differently
by those involved, and these differing perceptions (frames) must be understood as they guide the
behaviours of those involved [38—43]. Consequently, the different organisations within the enterprise
may have varying contributions or purposes to resolve highly complex societal challenges [44,45].
These need to be understood, the relationships and dependencies between them agreed and aligned.
Ultimately, understanding the environmental interactions and influences is crucial [46-50]. From a
systems perspective, a set of methods is proposed with which to model complex enterprises, such
that even if not fully understood, they can be regulated.

These factors constitute requirements to be met by a Reference Model of Governance. These are
shown in Table 1.

Table 1. Method requirements set.

No Requirement Statement

R1 The Reference Model of Governance for a Specific
Organisation must enable boundary analysis.

R2 It must be possible to see the effects of history,
corporate memory and drives to act

R3 Changes within the system (organisation) can be
identified regarding necessary activities as the
organisation adapts to environmental changes.

R4 The Reference Model of Governance for a Specific
Organisation must be able to represent ‘frames’, the
perspective taken by the relevant management team
according to differing levels of abstraction. The
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No Requirement Statement

Reference Model of Governance for a Specific
Organisation is likely to be recursive (nested) with
increasing granularity both horizontally and vertically.

R5 The Reference Model of Governance for a Specific
Organisation must be able to determine holistically
activities relevant to the agreed frames but maintain
logical dependencies and capture the richness of
interaction.

R6 Sub-organisations within the organisation or
enterprise can be identified that have their own discrete
properties (purpose).

R7 It should be possible to determine clusters of
elements that collaborate at short range, as well as to
indicate the longer-range interrelationships.

R8 Dependencies between elements must be captured.
R9 Measures of performance can be identified.
R10 The Reference Model of Governance for a Specific

Organisation must be able to represent the non-linearity
of relationships.

R11 The Reference Model of Governance for a Specific
Organisation can capture the feedback within the
system, between the system and the environment and
within the environment.

R12 The Reference Model of Governance for a Specific
Organisation must enable one to capture / integrate the
environmental inter-relationships as well as internal
peer-peer inter-relationships.

R13 The organisation can be modelled in its wider
context.

This paper proposes a novel approach to developing a Reference Model of Governance tailored
to a specific enterprise, which addresses the requirements to be met by a reference model. This
proposed approach to developing a Reference Model of Governance could be tailored to the specific
characteristics and social challenges of a particular enterprise. The approach is informed by Midgley’s
concept of Systemic Intervention [51], Jackson’s Critical Systems Practice [52,53], and Angyal’s
dimensional framework [37,54,55]. While Angyal is best known for his work on personality, it is his
systemic model —aimed at understanding the structure of wholes—that underpins its inclusion [26].
Therefore, this paper offers a contribution by integrating systemic and critical systems thinking with
a structured set of modelling requirements to develop a Reference Model of Governance that could
be tailored to complex, multi-organisational enterprises facing societal challenges. This level of
methodological synthesis and holistic perspective remains underexplored in the current body of
literature.

2. Materials and Methods

The overall methodological approach is an injunctive approach based on generating a common
and shared understanding of the enterprise’s context, considering and including relevant social and
human factors, informed by Angyal’s systemic dimensions, and applying systems approaches
accordingly. The systems approaches are not integrated but can be applied pragmatically and in the
context of the specific application to organisations within the enterprise. This enables a picture,
however vague, of the entire enterprise to provide a common basis for informing an appropriate

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202508.1860.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 August 2025 d0i:10.20944/preprints202508.1860.v1

5 of 25

governance structure. It is a synthetic method that offers a conceptualisation of the key control
factors, enabled by the use of a set of systems approaches, each with a different ontology and
epistemology. These are captured within systems models, allowing information to be linked between
the models, and, as Conant [56], p. 336 states, “regulation demands abundant transformation”.

This section begins by tracing the development of methodological pluralism over recent
decades, reviewing the contemporary theories of social systems and critically examining governance
models, before moving on to introduce a foundational framework and systemic dimensions based on
Angyal’s model, followed by the selection of methods appropriate for mapping onto its dimensions
as a holistic set. Each technique is retained with its underlying philosophical assumptions, ensuring
a diversity of perspectives essential for systemic inquiry. Particular attention is given to the
development of mechanisms for linking information across methods

2.1. The Trajectory of Methodological Pluralism Developments

The journey of methodological pluralism has been one of progressive opening, where the
boundaries between paradigms have become less rigid and more permeable. The strength of
methodological pluralism lies not in eclecticism, but in cultivating a considered openness to multiple
forms of inquiry.

Over the past decades, methodological pluralism has become more widely recognized as a way
of responding to the complexity of organisational and social life. It does not position itself as a
compromise but as a purposeful choice that acknowledges the value of both interpretive and systemic
perspectives. Methodological pluralism allows for the integration of hermeneutic interpretation,
systems thinking, and pragmatic orientation, forming a coherent research pathway.

Previously in the 1940s, 1950s and 1960s, there was a consolidation of systems science [37,57,58],
cybernetics [59-62] and complexity science [63]. Many of these became embodied into the systems
field within methodologies to support systems design and social change. They included system
dynamics [64-66], systems engineering [67] and the Viable System Model [68,69]. Each of these
authors were primarily practitioners who saw the need for the modelling of real-world complex
problems by experts.

Academics during the 1960s and 1970s were critical of the assumptions built into these methods,
leading to the emergence of new methodologies in the 1980s. This new paradigm with its own
methodologies [70-72] was based on very different assumptions. It introduced the softer, qualitative
aspects of problems reflecting the involvement of people. Also, the expert was replaced by the
facilitator to surface the different perspectives held by different stakeholders [73-75]. It was focused
on a better understanding between stakeholders [76-79], dialogue [80] and learning [81-83].

This new paradigm did not replace the old and the paradigm wars that followed were divisive
for a while before a new paradigm of ‘critical systems thinking’ and ‘methodological pluralism’
emerged [31,84-98], Mingers [99] also proposed that the philosophy of Critical Realism can provide
a way forward.

Some development in systems approaches in social research is emerging [100,101], the principal
method being 65QulD proposed by Wight et al. [102]. This creates a challenge when introducing
multiple systems methods into current public health research because there is rarely time to introduce
new methods that are both unfamiliar and have different philosophical underpinnings. A Critical
Realist approach is beginning to emerge in social science and public health research [33,103-107], but
the prime systems method is still the use of Group Model Building and Causal Loop Modelling to
explore mechanisms.

It is also to be highlighted that interest in multimethodology, the use of a combination of
methodologies and methods, possibly from different paradigms, and pluralism emerged in the 1980s
[91,108]. It continued to develop through the 1990s [93,97,109] and by 2002 the use of multiple
methods by Operational Research/Management Science practitioners was widespread [32].

There are five main reasons why multimethodology thinking and practice is desirable and has
become widespread [3]:
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1. The social context within which problematical situations exist is multidimensional [33]. Different
paradigms focus on different aspects, each highlighting some and omitting others, indicating the
benefit of using a variety of methodologies.

2. Interventions are generally phased with stages on discovery, approach design, execution and
review. Each stage will incorporate different tasks and perspectives, each benefitting from a
different methodology or method [33].

3. Postmodernism argued against “grand narratives” where “the truth” can be determined
[33,110].

4. The lack of success of traditional methods and methodologies to resolve issues in practice
leading to the consideration of new ways of thinking and entertaining the thought of multiple
methodologies [110].

5. Multiple methodologies enable a form of ‘triangulation” that provided more confidence in
findings if the same results were obtained from different methodologies [111].

Our approach adopts this understanding of methodological pluralism, positioning it as a

resource that enables the researcher to move beyond prescriptive or singular frameworks toward a

richer appreciation of governance as a phenomenon embedded in evolving social contexts.

2.2. Contemporary Theories of Social Systems

Since Parsons’ structural functionalism, theories of social systems have shifted toward
understanding them as dynamic, communicative, and reflexive rather than static [112]. Luhmann’s
systems theory emphasizes social systems as self-referential communication processes, framing
governance as the recursive management of complexity [44]. Giddens’ structuration theory
highlights the duality of structure, where governance arises from the interplay between agency and
structural constraints, shaping how practices persist over time [113]. Habermas’ theory of
communicative action focuses on communicative rationality, viewing governance as rooted in
dialogue that sustains legitimacy through consensus and shared understanding [114].

This positions social systems as living, evolving realities that cannot be reduced to static
structures. Contemporary theories highlight communication, interpretation, and reflexivity as central
to the constitution of social systems. From a systems perspective, organisations and enterprises are
not mechanical machines but evolving entities that reproduce themselves through interaction.

2.3. Conceptual Critique of Governance Models

A conceptual critique can better help address the limitations of existing approaches to
multimethodology. As introduced above, most discussions of method application treat the method
as if it can only be used in one prescribed way, without taking into account the practitioner’s
perspective or skill in applying it. This narrow framing places the method at the centre rather than
the problem situation, which undermines the value of multimethodology as a pragmatic response to
the inherent complexity of real-world organisational contexts.

In addition, frameworks like SOSM [3] and the three-worlds mapping [33] help structure
methods but fail to show how findings transfer between them, leaving practitioners’ knowledge and
understanding as the bridge and weakening the rigor of results. Moreover, empirical studies show
that while practitioners widely mix methods, challenges arise, including limited paradigm reflection,
reliance on individual facilitators, the heavy demands of mastering multiple methods, and a tendency
to mix based on familiarity, highlighting both the promise of multi-method practice and its
weaknesses in validation and transferability.

Thus, the conceptual critique demonstrates that while multimethodology offers necessary
pluralism, it suffers from practitioner dependence, and limited transparency in linking outputs across
methods. The empirical evidence, while supportive of its value in practice, also reveals the
methodological and cognitive challenges practitioners face. Together, these critiques suggest the need
for a more robust methodology that explicitly connects conceptual foundations with empirical
applicability, thereby enhancing the scientific value of multimethodological research.
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2.4. Systemic Dimensions

As stated above, the systemic dimensions stem from Angyal’s model. A number of authors have
acknowledged the contribution Angyal has made to systems thinking [115-119], though only certain
aspects have been considered. These relate to maladaptation within systems [119-121].

The systems approach that he developed [26] has merit when seeking to understand an
organisation. It provides a multi-dimensional framework with which we can determine what needs
to be understood regarding an organisation and against which we can map methodologies. Also, his
consideration of the subject/object relationship as a whole, a “Biosphere”, can be considered
equivalent to Midgley’s process philosophy [122]

In his systems approach, Angyal [37] proposed three dimensions in addition to the totality of
the individual or organisation within its environment, labelled as the “Biosphere”. These three
dimensions are the vertical dimension, considering depth, the horizontal dimension, considering
progression, and the transverse dimension, considering breadth and coordination. It is contended
that, as an organisation comprises individuals working towards a common goal in collaboration (or
through coercion), the patterns identified at the individual level will also be evident in the
organisation. The lamination present within organisations, particularly the hierarchy of purpose,
equates to Angyal’s depth perspective. The dimension of progression corresponds to processes and
ways of working, while the transverse dimension corresponds to managerial control. The additional
consideration within social challenges such as law and order, health, ageing, accessible education,
etc, is that, though a number of organisations are included, there is no central control, so no formal
enterprise.

e The vertical dimension: The vertical dimension represents the association between the goals of
the organisation as defined by its controlling board or owner and its operations. It incorporates
its culture and ways of working. Some of these are explicit, while others are implicit

o  The dimension of progression: The dimension of progression represents the means-end
processes of achievement. It is the series of observable actions that an organisation might
undertake to achieve, or not, its goals. It may be taking place as observable behaviour but can
equally be unobservable and represent strategic plans and intent. It is this dimension that really
focuses on boundary critique and Midgley’s [122] process philosophy.

e  The transverse dimension: The transverse dimension represents the breadth of multiple
concurrent actions and the necessary coordination between them. Within the organisation, it
could be the individuals in a team, the various departments that need to work together to achieve
successful service delivery, or the coordination of service deliveries and business units for
optimal resource utilisation, or work packages within a research programme.

o  The Biosphere: The biosphere is the integration of the 3 perspectives placed within its
environment and considered as a single reality. It is considered that there is no distinction
between them, and they can only be separated by abstraction. This is the boundary critique
proposed by Midgley. This abstraction incorporates both autonomous determination and
environmental government “like two currents of opposing direction, inseparably united” [37, p.
101].

The Maladaptive Perspective

Though Angyal used his thinking to support his treatment of patients, Emery [123] and
Babiiroglu [119] believed his work applied to organisations and they used Angyal’s [124] “theory of
disturbances of integration” to indicate an organisation’s passive maladaptation when it struggles to
come to terms with a turbulent environment. The vertical dimension is the most challenging one to
determine within the organisation. Generally, it is through building an understanding of the patterns
of observable behaviour in the dimension of progression and the transverse dimension that the
individual and collective priorities can be elucidated.
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2.5. Mapping Methods to System’s Three Perspectives

The requirements expressed above and met by the methods proposed comprise the systems
methods to employ when considering an enterprise through the dimensions described by Angyal, as
discussed below:

The vertical dimension requires an approach that can relate observable actions to the strategy and
goals of the organisations within the enterprise, possibly to the accepted ways of working within that
organisation. It should also enable the mapping of opportunities, through plans to action including
for potential development or an indication of possible future activity. Therefore, the method(s) to
support this dimension must be able to link to or share knowledge with the method(s) that support
the dimension of progression. (This also equates to Sommerhoff’s Directive Correlation [125].)

Next, Progression, or activity, follows when the organisation does something as a result of its
strategy and plans. Therefore, one can argue that there is directed activity if the purpose is well
defined or poorly directed if the purpose is ill-defined. Taking Angyal’s means-end description, the
desired end corresponds to the purpose, and any systems method should contribute to an
understanding of the appropriate means; an acceptable means being congruent with the inner goals
and culture of the organisation.

It is important to recognise the significance of this dimension as it stands at the heart of boundary
critique. The outcome desired is relevant to each level of the hierarchy in an organisation through the
interactions external to the organisation at that level and will reflect the mental models of those in
control at that level or, possibly, the level above. Mental models here are applicable from two
perspectives. First, with regard to what is considered the right outcome at that level and second, what
needs to be done to achieve that outcome. These conversations are rarely held, thus leading to
confusion at best, and tension and failure at worst.

After that, the transverse dimension explores the breadth of activity undertaken, the need for
coordination at each level of the hierarchy within the organisation and between levels of the
hierarchy. The method(s) should enable the alignment of efficacious activities in parallel and/or in
series to ensure a successful outcome. In addition, it should enable the coordination of multiple
activity sets across the organisation, enabling the identification of arrangements that will impact the
overall success of the enterprise. At a deeper level within the organisation, planning, research and
development, service improvement activities, and staff development and training will all need to be
aligned and coordinated to maintain the viability of the organisation. This extends beyond just the
services and products of the organisation. It also ensures resilience and sustainability.

The biosphere focuses attention on the organisation within its environment as an integrated
whole. It makes no assumptions about a defined boundary but supports thinking according to
context and perspective. For example, it includes external dependencies and inter-dependencies on
other organisations for supply, distribution, and utilities. It also includes customer experience,
competition, and wider environmental factors that may directly and indirectly act on the
organisation.

It is proposed that this structured alignment of systemic methods with Angyal’s dimensional
framework creates a clear base for analysing enterprise dynamics and prepares for applying systems
thinking-based methods. Consequently, the relevant systems thinking-based methods are
systematically associated with the discussed materials, modelling considerations, and governance
reference model requirements, as detailed in the following section.

3. Result

Consideration of the systemic framework enables the identification of key organisational
dynamics across Angyal’s dimensions, leading to the recommendation of specific systems thinking
methods tailored to each. These methods address strategic alignment (vertical), operational processes
and intent (progression), and coordination across units (transverse), while also considering the
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broader organisational environment (biosphere). The outcome is the proposal of a candidate set of
methods that support holistic understanding and informed governance.

3.1. Candidate Methods

The main systems methods considered are Soft Systems Methodology (SSM) as developed by both
Checkland and Scholes [76] and Wilson [126], System Dynamics (SD) (causal loop diagramming)
[127,128], the Viable System Model (VSM) [129], and Dependency Modelling [130,131]. The principal
methodologies identified are insufficient in themselves to address all aspects of the 3-dimensional
model, as they do not necessarily reflect the broader contextual understanding of the organisation or
enterprise as a whole. Indeed, each methodology addresses multiple aspects of the model.

There are also a variety of other systemic methods and tools proposed, referred to as methods
for understanding, to augment the required thinking as identified within the requirements set
included above at Table 1. These include rich pictures [76,132], the Multi-Perspective Approach (MPA)
(Pig Model) [133], Cognitive Maps [134,135], Context Diagram [136] and 6 Cohering Questions [136]. The
assignment of methods to specific requirements is informed by both the theoretical discussion of
methodological approaches and insights gained through practical application [34]. This dual
foundation ensures that the selected methods are not only conceptually appropriate but also effective
in real-world contexts.

3.2. Philosophical Commitments

Methodological pluralism highlights the importance of being transparent about the
philosophical ground on which the research stands. This study recognises three interrelated
commitments:

e Ontological commitment: Social reality is understood as dynamic and emergent, constituted by
processes of interaction, interpretation, and systemic adaptation.

e  Epistemological commitment: Knowledge arises through hermeneutic engagement, where
understanding develops in a circular movement between the part and the whole, between pre-
understanding and new interpretation.

e Axiological commitment: Inquiry is not value-neutral. Pragmatism, as emphasised in the extract,
requires acknowledgment that values shape both the questions asked and the solutions sought.
Governance research, therefore, must bring its value-laden character into the open.

An examination of the sample of systems methods contained in Table S.1 (please refer to
Appendix B) illustrates their variety of underlying philosophies and, therefore, the challenge in
linking the findings from the different systems methods (incoherent ontologies, epistemologies and
axiologies). By articulating these commitments, the study aligns with contemporary expectations of
methodological rigour and makes explicit the interpretive and pragmatic foundations of the work.

Table 2. Allocation of Systems Methods to Dimensions.

Suitable Systems

Orientation =~ Match to Requirements Method Use of Method Secondary contributions
R1. The Reference Model Capture perspectives
of Governance for a Extended MPA  Develop consensus on purpose  Use of Appreciative
Specific Organisation 6 Questions /SSM  and key high-level activities  Inquiry in a World Café
Biosphere must enable boundary (Checkland) (“what’ should be done to construct.
| analysis. achieve purpose)
. . May result from periodic
: Re-model CPTM with revised ro-visit of Pur ©
— . R3. Changes within the Root Definitions. Enables eVIstt of FUIPOse
system (organisation) can identification of activities no Questions, S5M
ystem forgants SSM (Wilson) e (Checkland) PQR.
be identified with regard longer relevant and additional e
. Dependency . . Specific events captured
to necessary activities as . activities to be include.
L Modelling . by CLD
the organisation adapts to Map the internal and external Seenario
environmental changes. dependencies contributing to Thinking/Planning

the organisation working well .
exercise

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202508.1860.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 August 2025

10 of 25

Suitable Systems

Orientation =~ Match to Requirements Method Use of Method Secondary contributions
R10. The Reference Model SSM (Wilson) Logical depen.de-zr.\cies between
of Governance for a activities
Specific O isati
peciiic \rganisation Exploration of the Consideration of
must be able to represent . . .
; . VSM environmental interactions and Angyal’s autonomy and
the non-linearity of K .
. ) internal connections heteronomy.
relationships.
R11. The Reference Model
of Governance for a
Specific Organisation can
capfur.e the feedbacks ~ System Dynamics Causal Loop Diagrams Informed by E&T Causal
within the system, Textures
between the system and
environment and within
the environment.
R12. The Reference Model Modelling ‘System Served” and
of Governance for a SSM (Wilson) detailed analysis of logical
Specific Organisation dependencies.
t enabl t
cz:nutusree;l;t: (::; tze Consideration of
P 8 Exploration of the Angyal’s autonomy and
environmental inter- . . .
. . VSM environmental interactions and heteronomy.
relationships as well as . .
. . internal connections Informed by E&T Causal
internal peer-peer inter-
. . Textures
relationships.
R13. The organisation can
be modelled in its wider SSM (Wilson) Modelling ‘System Served’
context.
R2.1 ibl i 1
t must be pOSS.Ib e to With respect to persona Kinston's Hierarchy of
see the effects of history, . constructs (Kelly) seek to
Cognitive Maps . purpose
corporate memory and capture the organisational .
. Explore stories
drives to act. constructs
R4. The Reference Model Capture perspectives
of Governance for a Extended MPA  Develop consensus on purpose Small erou
Specific Organisation 6 Questions/SSM  and key high-level activities conversgatiorI:s
must be able to represent (Checkland) (‘what’ should be done to
‘frames’, the perspective achieve purpose)
taken by the relevant
Vertical mana.gernent. teax.n
. . according to differing
Dimension .
levels of abstraction. The .
With respect to personal
Reference Model of . .
o - constructs (Kelly) seek to Kinston’s Hierarchy of
Governance for a Specific ~ Cognitive Maps -
s capture the organisational purpose
Organisation is likely to struct
be recursive (nested) with constructs
increasing granularity
both horizontally and
vertically.
R11. The Reference Model
of Governance for a
Specific Organisation can
capture the feedbacks SD . informed by E&T Causal
s Causal Loop Diagrams
within the system, Textures
between the system and
environment and within
the environment.
Re-model CPTM with revised sz if;ltﬂ(t fﬁ;ﬁ? I:;zl(zsm
Progression R3. Changes within the Root Definitions. Enables Questions gSM
Dimension sysfem (91jganis.ation) can SSM (Wilson) identification of activiti.e.s no (Checklan d’) POR.
/ be identified with regard longer relevant and additional e
// . Dependency . . Specific events captured
/ to necessary activities as . activities to be include.
/ 7 Modelling . by CLD
/ the organisation adapts to Map the internal and external Seenario
/ environmental changes. dependencies contributing to . .
L i Thinking/Planning
the organisation working well .
exercise
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Suitable Syst
Orientation =~ Match to Requirements w aMeethz; ems Use of Method Secondary contributions
R5. The Reference Model
of Governance for a
Specific Organisation
must k.)e _a ble to d?t’.er.mme Consensus Primary Task MPA, 6 Questions,
holistically activities . . . -
SSM (Wilson) Model, either Enterprise Model Cognitive Maps
relevant to the agreed s L.
. or ‘W’ Decomposition Dependency models?
frames but maintain
logical dependencies and
capture the richness of
interaction.
R7. It should be possible SSM (Wilson) RACI analysis Mapping to VSM

to determine clusters of
elements collaborating at Initial construction of relevant
short range as well as VSM VSMs Informed by SSM analysis
indicate the longer-range

inter-relationships.

R8. Dependencies SSM \E\;Vl\i/ison) RACI analysis Mapping to VSM
between elements must be Initial construction of relevant .
captured Dependency VSMs Informed by SSM analysis
P ) Models?
Also consideration of
metrics
R9. Measures of SD modelling might
performance can be SSM (Wilson) Activity Analysis inform up-stream and
identified. down-stream points of
measurement and
optimisation
R10. The Refi 1 Logical i
0. The Reference Mode SSM (Wilson) ogica depen.d?r.lcxes between
of Governance for a activities
Specific O isati
peciiic Trganisation Exploration of the Consideration of
must be able to represent . . K
. . VSM environmental interactions and Angyal’s autonomy and
the non-linearity of . .
internal connections heteronomy.

relationships.

R11. The Reference Model
of Governance for a
Specific Organisation can

capture the feedbacks SD . informed by E&T Causal
e Causal Loop Diagrams
within the system, Textures
between the system and
environment and within
the environment.

May result from periodic

Re-model CPTM with revised .
re-visit of Purpose (6

R3. Changes within the Root Definitions. Enables .
system (organisation) can identification of activities no Questions, S5M
ystem torganis SSM (Wilson) © (Checkland) PQR.
be identified with regard longer relevant and additional .
to necessary activities as Dependency activities to be include Specific events captured
Transverse ary Modelling , : by CLD
Dimension  the organisation adapts to Map the internal and external Seenario
environmental changes. dependencies contributing to . .
- . Thinking/Planning
the organisation working well .
exercise
R4. The Reference Model Capture perspectives
of Governance for a Extended MPA  Develop consensus on purpose Small erou
Specific Organisation 6 Questions/SSM  and key high-level activities conver;g,atiorﬁ)s
must be able to represent (Checkland) (‘what’ should be done to
‘frames’, the perspective achieve purpose)
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Suitable Syst
Orientation =~ Match to Requirements w aM:thzz ems Use of Method Secondary contributions
taken by the relevant
management team
according to differing
levels of abstraction. The With respect to personal
Reference Model of . B
- .. constructs (Kelly) seek to Kinston’s Hierarchy of
Governance for a Specific ~ Cognitive Maps .
e 1. capture the organisational purpose
Organisation is likely to
. . constructs
be recursive (nested) with
increasing granularity
both horizontally and
vertically.
R6. Sub-organisations Consensus Primary Task MPA, 6 Questions,
within the organisationor ~ SSM (Wilson) Model, either Enterprise Model Cognitive Maps
enterprise can be or ‘W’ Decomposition Mapping to VSM

identified that have their

Discrete VSMs within the VSM  Informing and informed

own discrete properties VSM ‘et by SSM
(purpose).
R7. It should be possible SSM (Wilson) RACI analysis Mapping to VSM
to determine clusters of
elements collaborating at Initial construction of relevant
short range as well as VSM VSM Ve Informed by SSM analysis
indicate the longer-range s
inter-relationships.
R8. Dependencies SSM (Wilson) RACI analysis Mapping to VSM
between elements must be VSM Initial construction of relevant Informed by SSM analvsis
captured. Dependency Model? VSMs Y Y
R10. The Refi 1 Logical i
0. The Reference Mode SSM (Wilson) ogica depen.d?r.lcxes between
of Governance for a activities
Specific O isati
pecitic Trganisation Exploration of the Consideration of
must be able to represent . . .
. . VSM environmental interactions and Angyal’s autonomy and
the non-linearity of K .
. . internal connections heteronomy.
relationships.
R11. The Reference Model
of Governance for a
Specific Organisation can
capture the feedbacks SD . Informed by E&T Causal
s Causal Loop Diagrams
within the system, Textures
between the system and
environment and within
the environment.
R12. The Reference Model Modelling ‘System Served’ and
of Governance for a SSM (Wilson) detailed analysis of logical
Specific Organisation dependencies.
must enable one to . .
. Consideration of
capture / integrate the . ,
. . Exploration of the Angyal’s autonomy and
environmental inter- . i .
. . VSM environmental interactions and heteronomy.
relationships as well as K ]
. . internal connections Informed by E&T Causal
internal peer-peer inter-
Textures

relationships.

4. Discussion

This section is divided into two parts: how candidate methods for building a shared
understanding across stakeholders may be used; and the main systems methods that are from within
the System of Systems Methodologies [3].

4.1. Methods for Understanding

The starting point for reviewing any situation, including the governance of an organisation, is
to confirm a shared understanding of the wider context of the organisation and the desired purpose
and identity of the organisation. An organisation exists to make money and be profitable or, at least
in most cases, not operate at a loss. It is intended to provide a return on investment, either to its
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shareholders, its owner(s), or both. This is not always the most helpful way of thinking about the
organisation. Also, an institution such as a local authority, school, hospital or emergency service does
not have an owner or shareholders per se. They exist to serve the community. What is common,
however, is that both have a purpose and cannot be operated at a financial loss.

Building this shared understanding of context and purpose is an active, injunctive exercise.
Everyone involved will have their own perspective, generally developed from their position and role
within the organisation. There are approaches for enabling large group conversations and providing
the opportunity for everyone’s voice to be heard, which include World Café [137] and Appreciative
Inquiry [138]. The consideration of these is out of scope, but all of the methods for understanding
may be used within them. Generally, building a shared understanding is undertaken with key
stakeholders, and the inclusion of a wider group in the conversation may be considered when
deciding to take action for change.

The understanding phase is primarily focused on consolidating the knowledge and perspectives
of key stakeholders. Not for any discussion of solutions or to develop a way forward, but to surface
what each person thinks is occurring that is relevant to the enterprise context.

The Rich Picture, MPA and Context Diagram are frequently used to begin the development of a
shared understanding of a problem situation. Generally, guided by facilitation, the group would
iterate between the methods to explore and share different perspectives. The intent here is not to
change anyone’s perspective or seek a resolution, but to build a collaborative understanding of the
context and wider environment.

Continuing on the theme of surfacing mental models and perspectives, the Cognitive Map is
used to draw out, in an unstructured way, the factors and dynamics present and how they are
perceived by those present. It helps to surface what they see as significant factors and how they
contribute to the situation, both positively and negatively.

The 6 Cohering Questions can be used formally or informally as a convergent technique to begin
to align thinking. In formal use, you would consciously work through the questions, bearing in
mind that you only wish to have a single answer to question 1. If there is more than one answer, then
you would have multiple sets of 6 questions.

4.2. The Main Systems Methods

All previous thinking, clarifications, and agreements contribute to the next stage of developing
the Reference Model of Governance for a specific enterprise, incorporating the main systems and
methods.

Soft Systems Methodology

The primary value of Checkland’s SSM lies in its ability to facilitate dialogue among
stakeholders within complex problem situations, enabling resolution through shared understanding.
However, in enterprise contexts where a unitary or broadly agreed purpose exists, the use of specific
methods for understanding —namely the Six Cohering Questions, the Multi-Perspective Approach,
and Context Diagrams—to enrich stakeholder engagement and foster deeper insight are employed.
Within the Reference Model of Governance for a Specific Organisation, SSM is best applied in line
with Wilson’s interpretation, which presumes prior agreement on organisational purpose established
during the initial understanding phase.

Once the activities have been identified and validated, they would be analysed against the
criteria in an SSM activity analysis table which include the following headings: (1) Activity ID; (2)
Activity; (3) Root Definition; (4) Subsystem; (5) Organizational Unit; (6) Output; (7) Quality Criteria;
(8) How Achieve; and (9) Who By?. This Analysis Table will also serve as the integration point
between SSM, VSM, and SD/CLD (See Appendix C for an example of an SSM Activity table and
Description of SSM activity analysis table headings).

Where appropriate, this method of SSM will be repeated where useful for each organisation in
the enterprise and at each level of the organisation’s hierarchy of purpose. A VSM will be developed
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at each level in the hierarchy, together with a CLD. Linkages across the hierarchy will be identified
in the set of VSMs and, potentially, in the CLD.

Viable System Model

VSM is employed to position the activities within the functional areas of the model and to
indicate the communication between functional areas within a layer of the hierarchy and between
layers. It provides the capability to position the SSM activities into a 3-dimensional representation of
the organisation and enterprise according to the levels of the organisation.

A relevant set of VSMs will be constructed from the SSM activity analysis to guide the diagnosis
or design of the enterprise’s governance. If the intent of the Reference Model of Governance for a
specific enterprise is to inform the design of the enterprise, then the SSM activities will be used to
construct a blueprint for the enterprise’s development. If the intent is to review the organisation’s

governance, then the SSM activities, once mapped to the VSMs, will be used to support the diagnosis
and provide a basis for enquiry.

System Dynamics, Including Causal Loop Modelling

It is important to capture the dynamics at play both within the enterprise’s wider context and
within the enterprise itself as well as the organisations involved in the enterprise. As well as
informing the environmental interactions, it helps to identify potential upstream and downstream
measures of success. It relates to the cognitive mapping undertaken in the understanding phase, and
in scenario planning, but generally is more detailed.

‘Soft SD’ enables the modelling of a notion of causality, enabling an understanding of the
interrelationship between variables, so the variables are defined such that they can be quantified.
This is so the pairwise interactions can be considered and the correlations between them with regard
to the behaviours determined.

Developing a CLD of the wider context places the organisation within its environment (see
Figure 1 below) so that the impact of wider factors can be explored and suitable indicators of potential

disturbances determined. In line with scenario planning [139], appropriate responses can be
developed to mitigate their impact.
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Figure 1. Modelling the organisation in its environment [140].

Building on this, the development of a CLD for the enterprise allows for the integration of
relevant external variables. From the qualitative CLD, key feedback loops can be identified and
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subsequently translated into quantitative models if required, enabling the analysis of stocks and
flows. This progression supports the optimisation of enterprise performance through dynamic
simulation and scenario analysis.

Dependency Modelling

Dependency modelling is a valuable approach for identifying critical dependencies that
underpin an enterprise’s success, thereby highlighting key areas requiring effective control. This
method enables a comprehensive view of the enterprise by incorporating both internal functions and
external dependencies, such as suppliers, distributors, utilities, cash flow, and the availability of skills
for recruitment.

4.3. Shaping with Respect to the Causal Texture of Organisational Environments

According to Emery and Trist [141], it is crucial to consider the causal texture relevant to the
enterprise, taking into account its size, scale, and level of maturity. As Ashby argues [142], the system
(organisations within the enterprise in this context) inevitably differentiates by developing internal
variety to match the variety of its environment. A small organisation may not require a marketing
department and research and development section. A large organisation will and will also need the
requisite variety to adapt to the turbulence in the environment.

This paper argues that SSM, as we propose to use it, combined with causal loop modelling,
following the employment of the understanding techniques, enables such collaborative design and
the positioning of the enterprise according to its superordinate goals.

4.4. Augmenting Thinking with Generic SSM Models

An advantage of Wilson’s SSM approach is that generic conceptual models can be developed.
For example, within the EPSRC-funded IDEAS Factory — Curative Resilience Scoping Study project
(EP/1005919/1), a conceptual model of resilience was developed. This model can be analysed by any
organisation to consider what additional activities in addition to those relevant for its primary
purpose, may be relevant to improve resilience. [143-145]

The model was revised and updated [34] and the subsystem model is included at Figure 2.
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Figure 2. An SSM Sub-system model of resilience [34].
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The activities identified can be used as a means of exploring the organisation’s level of
preparedness in addition to the capability to meet their organisational goals.

4.5. Utility of Methods

The systems methods proposed here differ in their ontological and epistemological roots as
discussed in detail by Jackson [3]. Understanding and incorporating the differing perspectives of
those involved in the enterprise is important for successful governance as their perspectives drive
their behaviour [146]. Therefore, utilizing different methods in concert generates a more holistic
model [147,148].

Applying Checklands’ approach to SSM results in simple root definitions and simlisitic
conceptual models which help to determine enterprise boundaries [149,150]. It doesn’t consider
environmental interactions, nor aid the identification of measures of performance [76]. Wilson's
Consensus Primary Task Model (CPTM) approach can develop large-scale enterprise models once
the purpose has been agreed [126,132]. A detailed activity analysis is possible enabling the
identification of requisite management controls and measures of performance. In addition,
environmental interactions can be identified through modelling the ‘system served’ [151], pp. 57-58.
Wilson’s approach does require significant practitioner expertise, assumes a relatively stable
organization, though adaptation to change is possible, and produces a 2-dimensional model of an
organization. It does not easily capture an hierarchy of purpose within the CPTM.

VSM is valuable in diagnosing enterprises and can be used to develop 3-dimensional models of
the enterprise, in that multiple recursive VSMs can capture the hierarchy of purpose within the
enterprise [129,152,153]. It considers linkages between management functions and information flows
can be explored; critical to understand between the organisations within the enterprise. Significantly,
organizational pathologies can be identified through reflection on archetypes [153]. VSM requires
practitioner expertise, the Systems 1 need to be determined and agreed, and current use does not
consider environmental interactions well.

Causal Loop Diagrams (CLDs) help capture the perceived dynamics of a context and help
identify underlying patterns [128,154-157]. However, facilitation is frequently through Group Model
Building exercises based on scripts [127,158,159]. Using scripts, though helpful, can limit the time
spent building a shared understanding of the full problem context [159]. Expert facilitation is required
to surface the range of mental models present in an GMB workshop, and CLDs can result in
inconsistencies in the definition of variables. They are also difficult to validate.

System Dynamics models are valuable for simulating the potential future behaviour of a system.
The purpose of the model must be clear and requires relevant variables to be identified [160,161].
However, careful iterative model building is required to generate confidence in the model to avoid
model failures, and validation is difficult. The models are often taken to be predictive and not for
indicating potential future behaviour [64].

5. Assumptions and Limitations of the Reference Model

Developing and maintaining a governance reference model for an enterprise requires
commitment from the senior managers within the enterprise as well as a broad range of systems
thinking knowledge and skills. This is especially true in social contexts where many organisations
come together to address social challenges. Consequently, the scope and scale of use of the methods
should be limited to that which is sufficient for effective governance, and the appropriate method of
employment of each systems approach should be defined. Often, organisations collaborate
cooperatively and not contractually, generally without a specific owner of the challenge. Therefore,
the enterprise would benefit from an element of formal establishment and agreed governance. The
basis of this would be the agreement of the purpose of the enterprise, the agreed beneficiaries and
measures of success committed to by all organisations involved.

Commitment is required from senior managers as they should be involved collaboratively in
model development and not have them presented to them. The injunctive approach generates a
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common and shared understanding across the enterprise as well as aligning mental models and
acknowledgement of the various perspectives and motivations held by the different organisations.
Consequently, the operationalisation of the agreed governance methods is specific to each of the
organisations within the enterprise and fits their capabilities, whilst maintaining the overall
governance of the enterprise. Quality measures are agreed relevant to each organisation and within
the context of the overall enterprise performance.

Each systems method is employed within its own ontological and epistemological context. The
conceptual activity (the agreed ‘what’ should be done) within the SSM activity analysis table is the
common factor across the methods, and then knowledge gained by each method (generally the ‘how’
and ‘who by’ it is done as well as the relevant variables) is related to these activities. Generating this
knowledge is time consuming, so should be limited to that which is of value for governance.
Therefore, periodic reviews of the value gained, and the scope and scale of systems methods use
should be undertaken, at least annually.

When analysing the conceptual activities to determine what should actually be undertaken, by
who and with what quality measures, other contextually relevant information can be incorporated.
These include benchmarks, standards and other relevant (generic) models. They are tailored to the
organisations in the specific context of the enterprise and reflected in the VSM, CLD and SD models.

A significant current challenge in maintaining the governance reference model is the lack of
computer software tools. The linkage between methods is through the SSM activity analysis table
and this could be maintained via a database tool.

6. Conclusion

This paper has proposed a novel 3-dimensional structure, based on Angyal’s system approach
to understanding the enterprise, for combining the use of systems methods. This framework
integrates vertical, progression, and transverse dimensions—mapped respectively to purpose,
activity, and coordination—within a contextual whole referred to as the biosphere. By aligning
systems methodologies such as SSM, VSM, SD, and Dependency Modelling with these dimensions,
the approach offers a practical means to model and analyse complex organisational settings,
including (multi-organisation) enterprise collaboration, for enhancing the capacity of organisations
to tackle complex and multidimensional social problems.

Crucially, the proposed model enables organisations and enterprises to navigate and respond to
socially complex challenges—such as public health, education, or community resilience—by
fostering shared understanding, surfacing divergent perspectives, and identifying interdependencies
both within and across organisational boundaries. The structured synthesis of qualitative and
quantitative methods ensures that solutions are not only technically feasible but also socially
legitimate and contextually grounded. This integrative approach supports adaptive governance,
allowing for more responsive and coordinated action in dynamic, uncertain environments.

By facilitating deeper insight into purpose, coordination, and environmental interaction, the
model enhances the enterprise’s capacity to co-create value with stakeholders, manage systemic risk,
and deliver sustainable outcomes. Future research might extend this approach through case-based
validation, refinement of method combinations, and digital tooling to support practical application
in evolving socio-technical systems.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org,

e  Appendix A — Core Terms

e  Appendix B - Comparison of Systems Methods

e  Appendix C - Example of an SSM Activity table and Description of SSM activity analysis table headings
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The following abbreviations are used in this manuscript:
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CPT™M Consensus Primary Task Model
MPA Multi-Perspective Approach
SD System Dynamics

SSM Soft Systems Methodology
VSM Viable System Modelling
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