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The multiple socio-ecological dimensions of sustainable landscape manage-
ment, along with potential cross-boundary effects and co-evolving societal con-
ditions, require research evaluation approaches that consider complex projects
as viable organizational systems rather than a collection of stand-alone work-
streams. This study analyses the co-design phase of the Transforming Agri-Food
Systems in West and Central Africa (TAFS-WCA) Initiative by applying the Viable
System Model (VSM) as a cybernetic framework for organizational analysis. Using
the Initiative's proposal and Theory of Change as the reference structure, the
analysis identifies three nested organizational levels: Initiative, Work Package and
Output, and summarizes how the five VSM functions at each level interact to
shape operational processes, coordination mechanisms, strategic foresight and
governance. Moreover, an adapted Rummler-Brache Nine Box Model is applied
to the VSM diagnosis to support streamlined examination of performance expec-
tations, process design, and capability requirements across the nested levels. This
dual framing supports a structured and systemic interrogation of the Initiative's
organizational design. It highlights how the Monitoring, Evaluation, Learning and
Impact Assessment (MELIA) functions may act as potential feedback pathways
linking operational performance (S1) with managerial oversight (S2, S3, S3*) and
strategic adaptation (S4, S5). The cybernetic interpretation, therefore, positions
MELIA as a visible mechanism through which reflective and accountability pro-
cesses can filter, strengthen and redirect information flows across recursive
levels. The analysis then focuses on Work Package (WP) 3, which synthesizes
evidence from multiple WPs to develop sustainable landscape management plans
and a Water Decision Support System. By matching WP3's expected deliverables
with the outputs and Activities from other WPs and interrogating these relation-
ships through the VSM, the analysis clarifies how interdependencies across the
nested organizational levels may influence WP3's ability to mobilize evidence.
This structured approach offers a clearer understanding of how WP3's integra-
tive role may contribute to system (Initiative)-wide adaptive capacity. This study
provides a reproducible methodology for examining, during the co-design phase,
how governance, coordination and performance dynamics can be aligned within
sustainability initiatives operating under complex and evolving conditions.
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1 Introduction

Efforts to implement sustainable and resilient food systems are
increasingly being led by large research organizations such as the
Consultative Group on International Agricultural Research (CGIAR),
which brings together diverse expertise to address complex sustain-
able development goals (Coccia et al., 2022; Heilmann et al., 2022;
Mclntire and Dobermann, 2023; Meinke et al., 2023; Nelson and
Morton, 2020). These are often described as project-oriented organi-
zations (Chronéer and Backlund, 2015; de Groot et al., 2020, 2022)
operating within environments that are systemic, multi-layered, and
subject to constant change and variety (Barile and Saviano, 2018;
Espinosa et al., 2023; Leon-Romero et al., 2024). In this context, “vari-
ety” refers to the wide range of differences, fluctuations, and changes
found both within the organization and its environment, including
differences in people, processes, technologies, local conditions, and
the unpredictable ways these factors can interact and evolve (Cardoso
Castro, 2019). Within such settings, the characteristics of systems,
such as their ability to self-organize, adapt, and generate new, emer-
gent features, shape how sustainability projects unfold over time.
These systemic properties must be coordinated across multiple stake-
holders and disciplines to co-develop sustainability interventions and
scale socio-ecological innovations (Barile and Saviano, 2018; Midgley
and Lindhult, 2021). Achieving the United Nations Sustainable
Development Goals (SDGs) depends on such complex cooperation,
and projects are often transdisciplinary in nature (Belcher and
Halliwell, 2021; McGregor, 2014). However, the dynamic and unpre-
dictable course of these projects means that new forms of self-regula-
tion and organizational learning are needed to maintain cohesion and
strategic focus in program design and implementation, and to ensure
that resources are deployed for greatest impact (Battisti, 2018;
Hodgson, 2012; Holzer et al., 2019; Liboni et al., 2023; Tejada et al.,
2019). The Viable System Model (VSM), developed by Stafford Beer,
provides a foundation for understanding and evaluating organiza-
tional effectiveness in a range of settings, from business and innova-
tion to health, community, and urban food systems (Akmal et al.,
2023; Devine, 2005; Espinosa and Duque, 2018; Espinosa et al., 2023;
Leon-Romero et al., 2024; Nunez-Rios et al., 2020; Tong et al., 2018).
The VSM can be used in the ‘design’ mode - to structure new projects
so they are adaptable and effective from the outset (Achterbergh and
Vriens, 2011; Beer, 1984; Lowe et al., 2020; Rezk and Gamal, 2019)- or
in a ‘diagnostic’ mode - to assess and improve existing structures
(Lechler et al., 2022; Rahayu and Zulhamdani, 2014; Schwaninger,
2015,2019).

In this conceptual paper, we show how the proposal for the
Transforming Agri-Food Systems in West and Central Africa
(TAFS-WCA) Initiative, which is in a CGIAR format, can be
interpreted and planned as a Viable System. The TAFS-WCA
project proposal is analyzed to demonstrate how its main fea-
tures - Outputs, Work Packages, and the Monitoring, Evaluation,
Learning and Impact Assessment (MELIA) Plan - can be
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mapped onto the VSM framework to streamline functions and
decision-making across multiple organizational levels. A diag-
nostic approach (Jackson, 2003) is used to examine how these
elements form nested systems and subsystems, connected by
feedback and learning, with particular focus on Work Package 3,
which must coordinate inputs from across the Initiative to
deliver inclusive innovation plans and support practical tools
such as a Water Decision Support System within the Water-
Energy-Food-Environment-Health nexus. The objectives of this
paper are to:

(i) Present a focused scoping review of literature on Viable
System Model applications in sustainability research, high-
lighting key trends, gaps, and insights

(ii) Explain the principles of the VSM and show how the core con-
structs of Operations (O), Management (M), and Environment
(E), as well as the five systems, are relevant for structuring
complex sustainability projects

(iii) Map the organizational features of the TAFS-WCA
Initiative - including Work Packages, Outputs, and the MELIA
PLAN - onto a recursive VSM framework to illustrate their
interconnections and feedback mechanisms

(iv) Use Work Package 3 as an example of the WEFEH nexus
to show how the VSM can help integrate transdisciplinary
contributions and support system-wide coordination and
learning

2 Methods
2.1 Scoping review

A PRISMA-ScR scoping review was conducted using the
Population-Concept-Context (PCC) framework (Gupta et al., 2023;
Peters et al., 2015). The Population comprised organizations and gov-
ernance or socio-ecological systems analyzed through the Viable
System Model (VSM). The Concept focused on VSM and organiza-
tional cybernetics and the Context refers to sustainability applications
across organizational, environmental and governance domains. A
structured search was conducted in the Web of Science Core
Collection (SCI-EXPANDED, SSCI, A&HCI1, ESCI), dated 28
November 2025 using the query:

TOPIC = “Viable System Model” AND sustainab*.

The search identified 82 records (n = 82), and following screening
according to the PCC criteria and exclusion of certain document
types, namely 12 conference proceedings, one non-English article and
one book review, 68 articles (n = 68) were retained. A descriptive con-
ceptual synthesis of the evidence was undertaken to capture study
characteristics, sustainability domains, VSM functions, methodologi-
cal orientation, and key conceptual boundaries.
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2.2 Context

The paper is based on the premise of inclusive landscape man-
agement whereby equal access to and proper use of land and water
resources is a prerequisite to building a healthy, productive, and
One Health-sensitive environment for resilient agri-food systems
and livelihoods. The present conceptual analysis focuses on the
co-design phase of the Initiative, when expected deliverables,
Work Package interdependencies, and integration requirements
need to be clarified before implementation. This timing is impor-
tant because the Initiative’s intended outputs are not expected to
be delivered through isolated Work Package activities alone, but
through coordinated evidence flows, shared feedback mechanisms
and integrated planning across the program. The study, therefore,
is not an implementation evaluation, but uses the TAFS-WCA
Initiative as an integrated case to show how a VSM-based analyti-
cal framing can examine whether the organizational conditions
for such coordinated delivery are present at the design stage. The
TAFS-WCA Initiative forms part of the Regional Integration
Initiative of the Consultative Group for International Agricultural
Research (CGIAR). It consists of five Work Packages (WPs) deliv-
ered over three years. The project is being implemented in six
countries: Ghana, Ivory Coast, Nigeria, Rwanda, Burundi, and the
Democratic Republic of Congo (Figure 1). The Full Proposal
Document published by the Consultative Group for International
Agricultural Research (CGIAR) is the primary source of informa-
tion to explore the type of information WP3 requires and needs
to deliver to demonstrate measurable impact (CGIAR, 2021).
Work Package 3 (WP3) is essentially viewed as the transdisci-
plinary component of the TAFS-WCA project as it transforms
research outputs generated from other WPs into innovation bun-
dles such as a Water Decision Support System and sustainable
landscape management plans. WP3, therefore, seeks to combine
participatory tools and citizen science to co-develop and imple-
ment inclusive landscapes owned by the communities that enable
the sustainable scaling of bundled land, water, aquaculture, and
climate-smart agronomic and digital innovations. WP3 proposes

Liberia/‘ l

lvory Coast Rwanda
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o Burundi
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FIGURE 1

Countries within the Transformative Food and Agriculture System
(TAFS) for West and Central Africa. Source: developed by the authors,
based on the TAFS-WCA Full Proposal (CGIAR, 2021).

Frontiers in Sustainable Food Systems

10.3389/fsufs.2026.1761050

to (i) co-establish the status and progress of landscape manage-
ment for sustainable intensification; (ii) design adaptive socio-
One
Health-sensitive and embedded in local and national governance

ecological landscape management plans that are
systems; (iii) develop a near real-time water resources decision
support system (WRDSS) to strengthen landscape resilience plan-
ning and investment; (iv) deploy context-specific integrated land,
water, fish, crop and agronomic innovations at scale and (v)
deploy market-driven circular bio-economy innovations to reduce
pressure on water and land resources while mainstreaming One-
Health approaches in planned innovations (CGIAR, 2021).

The primary analysis is therefore limited to proposal-stage and
co-design documentation. While not used as a primary data source
for the VSM diagnosis, the 2024 Annual Technical Report is refer-
enced in the Discussion as an implementation-stage reporting source
that could support future empirical validation.

The Theory of Change (Appendix la) in the TAFS-WCA
Initiative indicates that to deliver the outcome of each WP success-
fully and be relevant to the United Nations Sustainable
Development Goals (United Nations Department of Economic and
Social Affairs, 2020), most outputs depend on and/or are dependent
on some outputs from another WP (CGIAR, 2021). Therefore,
merely ensuring the delivery of outputs within a single WP is not
sufficient to demonstrate impact at scale because the aim is to
deliver an Innovation or a basket of Innovations or, as in WP3
(Appendix 1b), a sustainable landscape management plan that
incorporates an inclusive Water and Land Resource Decision
Support System that supports One Health-sensitive baskets of inno-
vation. Moreover, the TAFS-WCA Initiative includes a dedicated
Monitoring, Evaluation, Learning and Impact Assessment (MELIA)
Plan, targeted at delivering the Innovation Platforms (IPs). The aim
is to demonstrate that although TAFS-WCA is a complex project,
a systemic design can help clarify how different WPs need to be
integrated, monitored and adapted to deliver their intended
outputs.

2.3 Analytical approach

The study applies a deductive-abductive analytical approach to
examine the TAFS-WCA Initiative as a proposed organizational
system (Robinson and Bailey-Rodriguez, 2026; Timmermans and
Tavory, 2012). The deductive logic is based on the predefined struc-
ture of the Viable System Model (Beer, 1981), specifically the dis-
tinction among organizational functions, namely Operations,
Management, and Environment, and the five core functions of S1,
S2, S3, S3*, $4, and S5. These categories serve as an analytical
framework for interpreting the Initiative’s proposal-stage architec-
ture, including Work Packages, Outputs, Theory of Change, and
MELIA arrangements. The abductive component consisted of
developing a plausible system explanation of how these organiza-
tional elements may interact to support coordination, accountabil-
ity, learning and strategic adaptation. This approach is appropriate
because the study does not aim to measure implementation perfor-
mance empirically but to generate a theoretically informed diag-
nostic interpretation of program design. The resulting VSM
diagnosis should therefore be understood as an ex-ante conceptual
analysis that can guide future empirical validation logic during
implementation.
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2.4 Application of the cybernetic framework

2.4.1 Theoretical background of the Viable System
Model (VSM)

According to Beer (1981), an organizational system is said to
be viable if it survives, remains united, maintains stability while
adjusting to both internal and external conditions, and possesses
mechanisms and opportunities for growth, learning, development,
and adaptation, which allow it to become increasingly effective
within its environment. Thus, all viable organizations are viewed
as consisting of firstly, an Operational part, O, which performs the
primary activities, and a metasystemic, i.e., higher management
(M), providing the services needed by the operational units so that
they cohere into a greater whole, and secondly, an environment, E,
which is in constant interaction with both the Operation and the

10.3389/fsufs.2026.1761050

Management (Figures 2a,b; Jackson, 2003; Vahidi et al., 2019a).
Such viability is contingent on having a balanced relationship with
the Environment (E) in which it operates and from the existence
and interactions among five key organizational functions: System
1 (Primary operations or divisions), System 2 (Coordination
mechanisms for learning), System 3 (Operational management for
synergy) and System 3* (Audit mechanisms as means of account-
ability for S3), System 4 (the intelligence/knowledge base for stra-
tegic management) and System 5 (normative management for
policy definition) (Espinosa, 2023; Jackson, 2003; Lowe et
al., 2020).

Moreover, the VSM recognizes the recursive nature of systems,
that is, systems exist holonically or in heterarchies (Beer, 1984).
This means that systems can be understood as nested systems with
each part functioning as a system in its own right. This is similar
to the nested arrangement of Russian dolls, which is commonly
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FIGURE 2
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Organizational elements of a Viable Systems Model. (a) The basic VSM distinction among operations, management, and environment. (b) The role of
attenuators and amplifiers in filtering environmental and operational variety. (c) The first recursion level is shown in blue and includes the environment,

operations and local management. Source: Developed by the authors, based on Beer (1981, 1984) and Jackson (2003).

d within System 1 represent the second recursion level, with its local
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applied to explain that in such systems, the mode of organization
at a higher level is consistently repeated in other parts of the
system, exhibiting the same organizational characteristics and
hence ensuring information feedback and systemic viability
(Hoverstadt, 2020; Lowe et al., 2020). Thus, in an organizational
structure where the System 1 operation may have several sub-
operations embedded within it, each one of which could poten-
tially have an independent existence, i.e., could be a viable system
itself, these sub-operations will have their S2, S3, S4 and S5 which
are usually denoted as the localized management, M. To illustrate
this, in Figure 2c, a second level of recursion can be observed in
System 1, with its own localized Operations (circle) and localized
management function (rectangle).

Beer (1981) applied the concept of variety, known as the Law
of Requisite Variety, to explain the selective action that organiza-
tions aiming to be viable ought to adopt. This helps select the
necessary boundaries to contextualize the internal interactions of
the organization and, is represented by the amplifier and attenu-
ator arrows (Hoverstadt, 2020; Lowe et al., 2020). Thus, in
Figure 2b, V, < <<Vg means that variety at the level of Operations
(or S1) is always less than the variety in the Environment.
Similarly, Vi < <<V, indicates that variety is less at Management
(83, S4, S5) than at Operations (S1) since the information is
(S2).
Attenuator arrows denote processes that select aspects of the

streamlined through the coordinating mechanisms

system feature that are relevant and filter out less relevant infor-
mation (Ramirez-Gutiérrez et al., 2021). Stakeholder consultation
is an example of carefully designed attenuators that are used to
identify relevance and define system boundaries between E and
O, while the amplifier arrow symbolizes components that are stra-
tegically positioned by M in their environment, E (Ramirez-
Gutiérrez et al., 2021; Sydelko et al., 2024). For the purpose of
simplification, the attenuator and amplifier arrows are simplified
as thick arrows in Figure 2c because the emphasis is laid on
unpacking Systems 1 to 5.

2.4.2 Embedding the Viable Systems Model within
the TAFS-WCA initiative structure

In the present study, the Full Proposal document of TAFS-
WCA elaborates its scope in terms of (i) Priority setting, context
and Theory of Change, (ii) Work Packages, and (iii) the
Monitoring Evaluation Learning Impact Assessment (MELIA)
plan (CGIAR, 2021). Following Jackson’s (2003) explanation that
organizational complexity can be unfolded along different
dimensions, the TAFS-WCA Initiative is examined from a VSM
lens where the Initiative refers to the “organisation” (first recur-
sion, Level 0) and is the “system in focus” Given its integrative
role and reliance on multiple Work Packages for evidence and
input, Work Package 3 forms the primary focus of the analysis.
This functional and structural framing is then embedded within
a modified Rummler-Brache framework (Brache and Rummler,
1995; Rummler and Brache, 2013) which is a consultancy-driven
model for business performance improvement. Here, the frame-
work is used for cross-level alignment of the goals, processes and
capability performance of WP3 to ensure viability within the
Initiative.
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3 Results

3.1 The Viable System Model in
sustainability practice: organizational,
governance and environmental applications

The Viable System Model (VSM), conceptualized by Stafford
Beer, offers a cybernetic framework for understanding and learning
about the application of management science methodologies from
corporate viability and sustainability (Cardoso Castro, 2019; Gallego-
Garcia et al., 2022; Martinez-Lozada and Espinosa, 2022) to complex
real-world systems sustainability (Espejo and Schwaninger, 2015;
Espinosa et al., 2008; Paucar-Caceres and Espinosa, 2011). Broadly,
its application falls either under organizational diagnostics or orga-
nizational design to support distributed decision-making processes.
The VSM has been extensively utilized for organizational diagnostics,
enabling the assessment of internal viability, systemic cohesion, and
holistic flexibility (Adham et al., 2025; Awuzie and McDermott, 2017;
Espejo and Schwaninger, 2015; Espinosa et al., 2023; Iandolo et al.,
2021; Schwaninger and Scheef, 2016; Tong et al., 2022). Other studies
have demonstrated its efficacy in identifying dysfunction within
management structures, communication channels, and mechanisms
that impede sustainable performance (Liboni et al., 2023; Strukelj et
al,, 2021) and in building autonomous multi-agency capabilities that
strengthen systemic responsiveness and resilience (Ambriz et al,,
2024; Fattoum, 2024; Fattoum et al., 2024). The VSM has also been
used to design core organizational capabilities to integrate local and
national sustainability goals as a methodology to support cross-scale
self-transformation (Espinosa, 2015). Sen and Ongsakul (2018)
underscore the significance of the VSM in urban sustainability by
applying it to the design of climate-proof finance mechanisms, dem-
onstrating how the S3 function of the VSM is operationalized. On the
global sustainability scale, Sankaran et al. (2020) advocated for a
viable governance structure that aligns megaprojects with the United
Nations Sustainable Development Goals to enable integrated and
adaptive management.

In the field of management and governance, the VSM is applied
in areas where distributed organizational intelligence is key for viabil-
ity. Espejo (2024) examined the long-standing “Westphalian dilemma”
and called for new governance models informed by cybernetic prin-
ciples to reconcile sovereignty, complexity and global coordination.
Thus, the VSM’s application in contemporary research and practice
(Tong et al., 2018; Vahidi et al., 2019b) are diverse, spanning gover-
nance, community engagement, higher education, technological inno-
vation and geopolitical economics (Boucetta et al, 2021;
Martinez-Lozada, 2019; Maulén de los Reyes, 2022; Tiirke, 2006). This
implies that the scope of VSM has moved beyond the corporate world
focused on organizational knowledge competencies (Al-Ragadi et al.,
2017; Clemens, 2009; Vik et al., 2022) to policy, and transdisciplinary
research and practice (Adham et al., 2016; Espinosa et al., 2011;
Sankaran et al., 2020). This shift requires a new perspective that
emphasizes heuristics, control, and feedback responses to address
complex problems coherently, rather than relying only on traditional
optimization approaches suited to mechanistic problems (Singh et al.,
2023; Tong et al., 2018).

In industrial contexts, the VSM can evaluate smart systems with
stakeholders’ inputs (Chang et al., 2023), industrial sustainability
supply chain (Perko et al., 2025), global e-commerce ecosystems
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(Dutta, 2023; Solano Garcia et al., 2025), sustainable industrial pro-
cesses for electric vehicles (Boucetta et al., 2021), eco-innovation in
the manufacturing industries (Al-Raqadi et al., 2015; Hernandez et al.,
2024), energy management (Kouloura et al., 2008) and the application
of ISO standards (Panagiotakopoulos et al., 2015). In the health sector,
Vik et al. (2022) used the VSM to identify complex issues in the han-
dling of orthopedic patients while Akmal et al. (2023) identified ele-
ments that could hinder cohesion in health reform plans. Viewed in
this way, the VSM’s recursive nature facilitates systemic learning in
health systems optimization (Paine et al., 2025; Yahner et al., 2022).
The VSM has been adopted in higher education to enhance sustain-
ability governance, curriculum alignment, and stakeholder integra-
tion. Mahamed Ismail et al. (2015) applied the VSM to identify
domains of research leadership and knowledge sharing. The model’s
recursive and adaptive nature allows institutions to support distrib-
uted decision-making and manage educational, research, and societal
functions while responding to organizational sustainability impera-
tives (Rezk and Gamal, 2019).

Within environmental sustainability contexts, the VSM has been
successful in developing the self-organization skills of members of an
Irish eco-community as an enabler for community governance and
learning process (Espinosa et al., 2011; Espinosa and Walker, 2013).
Clemens (2025) combines the VSM with a global Nature-supporting
framework to interpret the governance of human-elephant conflict.
Alves and Schwaninger (2025) extend the VSM into water resource
governance in a hydrographic region in Brazil to reframe water sys-
tems management regimes. Thus, in environmental sustainability, the
VSM’s application has wide applications ranging from restoring eco-
logical balance planning through transdisciplinary and systemic
approaches (Schwaninger, 2018) to territorial sustainability studies,
particularly in managing community resources, local governance, and
multi-stakeholder initiatives (Cardoso Castro et al., 2024; Espinosa
and Duque, 2018; Sanchez-Garcia et al., 2019). Its capacity to delineate
roles, responsibilities, and systemic boundaries makes it suitable for
designing participatory governance models (Espinosa and Martinez-
Lozada, 2025), fisheries policy development (Alves et al., 2021), and
effective VSM diagnosis supportive of ISO 26000 implementation
(Panagiotakopoulos et al., 2016). Tavella and Papadopoulos (2017)
provide significant evidence of the VSM’s use in community contexts
by demonstrating its application to leverage the outcomes of stake-
holder engagement processes within a Danish non-profit food coop-
erative, thereby highlighting the model’s relevance for supporting
third-sector organizations. Ntfez-Rios et al. (2020) combined the
VSM, network analysis and urban agriculture literature to address the
problem of the practical organization of relationships among local
actors conducive to promoting food self-sufficiency. Causal modeling
of the holistic dynamics of integral sustainability in the agri-food
system offers a systems-oriented approach that is directly relevant in
understanding how viable governance structures can empower local
urban food system transformation (Leon-Romero et al., 2024).

However, critiques have emerged regarding the model’s abstrac-
tion level, which may overlook power asymmetries, informal net-
works, and cultural dynamics critical to sustainability transitions
(Espinosa and Duque, 2018; Tavella and Papadopoulos, 2017). Tavella
and Franco (2015) proposed complementary approaches or exten-
sions to VSM for incorporating these nuances. VSM practitioners
must remain cognizant of its limitations and contextual interpreta-
tions (Harwood, 2019; Lowe et al., 2020). Hence, when explored with
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complementary methodologies to address the complexity of net-
worked organizations (Espejo, 2021), context-specific nuances
(Panagiotidis et al., 2023), and stakeholder dynamics (Schwaninger,
2019), the VSM offers critical learning opportunities about complex
recursive systems. For instance, (Ntfiez-Rios et al., 2023) applied par-
tial least squares path modeling (PLS-PM), social network analysis
(SNA) and systemic approach tools to incentivize sustainable perfor-
mance in small- and medium-sized tourism by strengthening inner
relations to adapt to a complex environment (Nufiez-Rios and
Sanchez-Garcia, 2024). Leonard (2008) demonstrated the utility of the
VSM both as a design template and discursive framework for develop-
ing multiscale adaptive community structures in response to climate-
induced displacement while acknowledging the need for
complementary participatory processes, such as Team Syntegrity, to
address the socio-political and cultural dimensions of sustainability
transitions.

The reviewed literature therefore positions the VSM as a useful
framework for examining coordination, feedback and learning in
complex sustainability initiatives operating across nested organiza-
tional levels, and provides the basis for applying it to TAFS-WCA as a
co-design-stage framework for analyzing Work Package interdepen-
dencies, outputs and program-level governance.

3.2 Relevance of the Viable System Model
for the TAFS-WCA initiative

One of the main contributions of the present work is to explain
why the TAFS-WCA can be analyzed as a complex organizational
system for designing and coordinating sustainable landscape manage-
ment within agri-food system transformation in WCA. The methodol-
ogy describes the objective of the Initiative, its Work Packages, and the
components of the MELIA Plan. Then, definitions and theories origi-
nating from the fields of systems thinking and the viable systems
approach (VSA) are explored. Systems thinking emerged as a trans-
disciplinary approach to the study of ‘systems’ of all types (Ramirez-
Gutiérrez et al,, 2021). It defined a ‘system’ as a set of interconnected
components that share a collective purpose, more than the sum of the
individual parts, and develop emergent properties that distinguish
them as a whole. In seeking to draw a comparison with the Initiative,
TAFS-WCA is viewed as an organizational system.

The purpose is, first, to understand feedback relationships
between each project component, namely each Work Package and its
Outputs, and the dynamics created when all the WPs are considered
together to assess whether the strategically intended outcomes are
being met during MELIA exercises. Secondly, the analysis examines
whether the Initiative’s design contains the organizational conditions
needed to support self-organization and adaptation as it implements
transdisciplinary research, responds to changing contexts, and seeks
to generate innovation within its three-year measurable impact
period. Changing contexts here refer to the challenges that emerge
during the co-production of outputs generated across the five WPs,
despite which the Initiative should remain viable. The systems
approach is an important characteristic of project-driven organiza-
tions under OneCGIAR and its System Framework (Mayne and
Johnson, 2015). In the context of this paper, the Full Proposal docu-
ment (CGIAR, 2021) indicates that the MELIA Plan of the TAFS-
WCA Initiative essentially ensures cross-sectoral and cumulative
impacts across the five WPs.
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FIGURE 3

Recursive analysis of the Transformative Food and Agricultural System (TAFS) for West and Central Africa (WCA). Nested structure of the Initiative across
four recursion levels: Level O — The regional TAFS-WCA Initiative within the CGIAR's wider regional portfolio; Level 1 — Work Packages 1-5; Level 2 -
Work Package Outputs; and Level 3 — Activities required to deliver those outputs. WP3 is highlighted as the integrative Work Package for sustainable
landscape management, while WP5 supports MELIA across the Initiative. CWANA, Central and West Asia and North Africa; ESA, Eastern and Southern
Africa; LAC, Latin America and the Caribbean; SA, South Asia; SEA, South-East Asia and the Pacific; WP, Work Package; WCA, West and Central Africa.
Source: Developed by the authors, based on the TAFS-WCA Full Proposal (CGIAR, 2021) and the Viable System Model (Beer, 1981, 1984).

The TAFS-WCA Initiative can be described as having proper-
ties of (i) being complex since it involves multiple processes with
numerous interrelated components which arise from the interac-
tions between various elements, including people, nested opera-
tions, technology, and the external environment. (ii) being
governed by feedback mechanisms that need to be characterized
to understand the network of information linkages across the
WPs for the timely delivery outputs as innovation bundles, (iii)
self-regulation structures embedded in the organizational design
of the Initiative that need to be represented and sensed across the
project hierarchies to monitor performance, detect discrepancies
and take corrective actions (iv) adaptability to understand
whether objectives are being delivered in a flexible and sustained
manner despite the influence of internal and/or external uncer-
tainties and along with emerging opportunities. Thus, the VSM
model is applied to the organizational structures of the Initiative
to gain vital information about its functioning and ensure its
viability. To do this, the Initiative is viewed as a network of nested
systems (Figure 3), organized as semi-autonomous systems capa-
ble of self-organization in response to changing contexts.

In Figure 3, Recursion Level 0 stands for the TAFS-WCA project
as one of the various other Initiatives. The CGIAR Full Proposal dedi-
cates a section to illustrate a set of Theory of Change diagrams
(Appendix 1) for the TAFS-WCA Initiative, explaining its intended
outcomes, impact, and interrelationships with the relevant targets of
the United Nations Sustainable Development Goals. The Recursion
Level 1, designated as ‘the system in focus, refers to the process used
to develop the nested system as Work Packages in the Full Document

Frontiers in Sustainable Food Systems

Proposal. Then, each WP has a nested system for its corresponding
Outputs (Recursion Level 2). Finally, each Output has a nested system
of Activities (Recursion Level 3). The organization of the nested layers
at Level 3 can be further broken down to create a Level 4 recursion to
describe the Tasks linked to each Activity. However, for the present
work, emphasis is laid on WP3 in the conceptual Viable System
Model (VSM).

3.3 Modeling the TAFS-WCA initiative as a
Viable System Model

3.3.1 Situating Work Package 3 as an S1 operation
of the VSM at recursion level 1

Figure 4 presents the viable system analysis for implementing the
TAFS-WCA Initiative, in which the five Work Packages constitute the
System 1 operations. While all Work Packages are represented as
System 1 units, Work Package 3 is selected as the primary focus for
detailed analysis because of its integrative role in developing the sus-
tainable landscape management plans and the WRDSS.

3.3.2 System identification, operations, and
coordination

Table 1 describes System identification in the TAFS-WCA
Initiative when viewed as a VSM. The features are defined from the
work of Jackson (2003). System 1 (Operations) and System 2
(Coordination) are described in Table 2.
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Proposal (CGIAR, 2021) and the Viable System Model (Beer, 1981, 1984).

Viable Systems Model for the TAFS-WCA initiative across three recursions. The figure maps the initiative-level environment, management metasystem
and operations at recursion level O; the five Work Packages as system 1 operations at recursion level 1; and their associated outputs at recursion level 2.
Color coding distinguishes the Work Packages, while the connecting lines show feedback between initiative-level management functions, local Work
Package management, coordination through S2, and audit through S3*. The red, green and purple lines indicate links from S5, S4 and S3 to the local
Work Package management (within S1); turquoise lines represent the feedback linkages between operation (S1) and coordination (S2); brown lines
represent feedback linkages between audit (S3*) and operations management (S3). Source: Developed by the authors, based on the TAFS-WCA Full

3.3.3 Interrelationships between the monitoring,
evaluation learning and impact assessment
(MELIA) plan at S2 (coordination), and S3* (audit)
and the management components (S3, S4 and S5)

The reflective component is designed to support knowledge
enhancement for the results-oriented Initiative Management Hub
(IMH). At the inception phase, the IMH reviews the ToC
(Appendix 1), agrees on existing and emerging causal links to
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longer-term impact pathways, and validates the Results Framework
(RF) with stakeholders in each selected location. Baseline data provide
reference values for RF indicators across actors, such as smallholder
farmers, youth and women, digital and technology service providers,
input dealers, partners, and other stakeholders. Activity-based moni-
toring, work plans, and Implementation and Progress Reports (IPRs)
are then intended to support real-time progress tracking through an
automated web-based MEL system, interoperable with the OneCGIAR
system. Quarterly IPRs support learning and stage-gating decisions by
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TABLE 1 System identification to situate levels of recursion.

Feature (

)

Description

10.3389/fsufs.2026.1761050

Identify the purpose(s) to be Using an appropriate participatory approach

pursued

The CGIAR has projects in various global geographical regions that all aim to achieve Impact in five areas according to global
sustainable targets: (i) Nutrition, health, & food security; (ii) Poverty reduction, livelihoods, & jobs; (iii) Gender, youth, & social
inclusion, (iv) Climate adaptation & mitigation, and (v) Environmental health & biodiversity.

The Full Proposal Theory of Change (Appendix 1a) for TAFS-WCA documents the context, the country priorities, and three
measurable (End of Initiative) outcomes (CGIAR, 2021). Lessons from previous collaborative projects in the WCA, situational

analyses and stakeholder consultations have been conducted in different country sites (Atampugre et al., 2021)

Determine the relevant system

for achieving the purpose(s)

This refers to the ‘system in focus’ and I referred to as the Recursion level 1

To achieve the overarching objectives, the Initiative Design Team has developed five Work Packages (Appendix 1). The present work
emphasizes WP3 (Appendix 1b). WP 3 has to deliver a sustainable land and water resources decision system and One Health-
sensitive bundles that promote gender empowerment and technology use. Other WPs (WP 1, WP2, WP4, WP5) also occur at Level

1 as different System 1 components. Different institutions lead each WP.

Specify the system of which the

‘system in focus’ is a part.

This is at recursion level 0 and refers to the wider system environments.

WP 3 is nested in the TAFS Regional Integrated Initiative for West and Central Africa. The International Water Management

Institute (Ghana Office) is responsible for bundling innovations at the landscape level, applying citizen science for healthy

environments, and mitigating conflicts. Other institutions are also involved in the delivery of other Work Package deliverables:

« International Institute of Tropical Agriculture (IITA) and AfricaRice - sustainable production intensification and access to climate-
resilient varieties of grain, legumes and clonal crops

« Centro Internacional de la Papa (CIP) for its competencies in biofortified food staples

o The Alliance of Bioversity and International Centre for Tropical Agriculture (CIAT) in Climate Smart Agriculture through the
Climate Change Agriculture and Food Security (CCAFS)

» WorldFish for diversified and healthy production systems

« International Livestock Research Institute (ILRI) for support to mixed crop-livestock production systems in the region

Specify the viable parts of System
1 of the ‘system in focus’ (The

purpose is to ‘unfold complexity’)

These parts produce’ the ‘system in focus, and they occur at recursion level 2.

WP1, WP2, WP3, WP4 and WP5 are the parts that produce the TAFS-WCA Initiative.

helping the IMH and stakeholders assess ideas, technologies, and
additional innovations beyond the Innovation Basket. Participatory
MEL, outcome case studies, mid-term review and external evaluation
further support reflection on the relevance, effectiveness, efficiency
and sustainability of the change processes.

The Impact Assessment (IA) component is intended to test the
underlying assumptions of the ToC, contribute to Innovations’ scaling
readiness, and assess progress toward expected outcomes. It also pro-
vides the basis for examining how Scaling Readiness (SR) frameworks
can be validated across contexts and used as planning, scaling, and
impact platforms.

From a viable systems perspective, WP 3’s interdependencies with
other WPs should be reflected in the MELIA plan so that coordina-
tion, learning and audit functions can support integrated delivery and
effective operational management through S3 (Figure 5) rather than
siloed reporting. For instance, the development and roll-out of the
WRDSS depends on information on water availability, quality, water
risk/scarcity, and water security, as well as water policies and institu-
tions from regional to local scales. It is linked to WP2 and supports
the sustainable and equitable scaling of the innovations proposed by
WP1 and WP4. WP3 also requires collaboration with relevant global
Initiative and Design Teams (IDTs), including those focused on agro-
ecology, policy and strategies, Climber, Aquatic systems, Plant Health
Innovation and Nature-positive agriculture. In this way, the WRDSS
can connect the Innovation Package and Scaling Readiness Plan to
investment decisions and bundled

innovations, helping

Frontiers in Sustainable Food Systems

landscape-level interventions contribute to more productive, healthier
and resilient agroecological systems.

3.3.4 The management components of Work
Package 3

3.3.4.1 Study system 3 (operations management) - Work
Package 3

The purpose of S3 is to maintain cohesion and viability during the
Initiative’s full duration. At the System 1 level, each WP has a local
management function, including Myyp;, which should have sufficient
autonomy to facilitate information exchange with Initiative-level S3
function as illustrated in Figure 6.

At this stage, the role of the WP3 leadership is crucial in ensuring
the performance of the System 1 components, which hereby are
Outputs 3.1, 3.2 and 3.3, respectively:

o Setting up of a participatory water and land resources decision support
system (WRDSS) aimed at strengthening landscape resilience plan-
ning for enhanced production of nutrient-rich crops and fish (OP 3.1)

« Validation of innovations as One Health-sensitive and scaled to
contribute to a healthy and productive environment for livelihood
improvement (OP 3.2)

« Identification of ways in which ecosystem services/functions and
biodiversity can be sustained, management of water, soil and
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TABLE 2 Viable System Model diagnosis of TAFS-WCA initiative, the 'system in focus’ to model System 1 (Operations) and System 2 (coordination).

System feature Description

Study System 1 of the system in focus - Operations

Each part of System1
consists of its environment,
operations and localized

management

System 1 consists of WP 1, WP 2, WP 3, WP 4 and WP5.

Each of these WPs has its environment: the institutions, geographical context, research sites, external partnerships and stakeholder
settings. For instance, the operational components in WP 3 aim to enable 100 rural communities to develop informed and inclusive land
and water development plans based on One-Health principles and hold dialogs to address gender inequalities in resource access and
management structures. The International Water Management Institute in Ghana is responsible for the localized management (Work
Package level management) of WP3 across TAFS-WCA. The nature of WP3 is transdisciplinary, as it aims to generate bundles of

innovations from WP 1 and WP 3 outputs and to ensure that the critical and gendered dimensions of technology use are addressed (WP4).

Each part of System1 can

be viable in its own right

Each WP has been designed to be autonomous even if there are interdependencies with other WPs. For instance, each WP has a dedicated
Theory of Change that explains the intended outputs and activities, a set of research questions (Appendix 2) that will generate the evidence
base, causal assumptions, and key risks due to interdependencies from other partners/WPs to scale impact. The Theory of Change for WP

3 is shown in Appendix 1b.

Understand the constraints
imposed upon the parts of
System 1 by higher

management

At the co-design phase, the intent is to understand that higher management, that is, System 3, 4 and 5 in a VSM, will impose constraints on
the parts of System 1 (that is, each of the WPs) to ensure coordination, alignment with organizational goals, and overall viability. These
constraints occur as requests for adequate feedback mechanisms and information flow help create a cohesive and efficient organization
capable of adapting to its environment. System constraints here are not intended to be negative. Rather, the implication refers to

accountability-based monitoring, evaluation and learning.

Determine how
accountability is exercised
for each part and what
performance indicators are

used.

This should be achieved by having regular feedback meetings with demand, innovation, and scaling partners, (ii) other WPs, and (iii)
other global Initiatives. For instance, key aspects to be considered for WP 3 coordination would be linkages to innovation bundles and

providing data from each WP 3 output to feed the Scaling readiness plan in WP 5.

Study System 2 of the

system in focus - Coordination

List possible sources of
disturbance or conflict in

the organization

Given the inherently complex nature of the TAFS-WCA Initiative, a coordination mechanism is required to ensure the integration of
outputs in WP 3 and information feedback to the MELIA Plan. It involves monitoring, modifying and regulating the various nested
subsystems, i.e., Outputs and Activities from other WPs. Disturbances within System 2 (Coordination) can arise from various sources,
such as different mandates for different collaborating partners, potentially affecting the Initiative’s ability to adapt and maintain viability

(Hajjar et al., 2020; Kolodny-Goetz et al., 2021)

Identify the various System
2 elements that are needed
to ensure harmonization

and coordination

System 2 (Coordination), in TAFS-WCA, consists of the Reflective-based Monitoring, Evaluation and Learning (MEL) and the Impact

Assessment components.

Inquire how System 2 is
perceived in the

organization, i.e., as

antagonistic or facilitating.

During the co-production phase of TAFS-WCA, systemic learning ought to be promoted among collaborating partners to facilitate the
emergence of intended outcomes such as bundles of innovations and sustainable landscape management plans, from the outputs across all

WPs. The reflective-based MEL acts as a platform for communication and negotiation of intended outcomes.

biomass flow improved, and resilient agri-food systems supported
for improved communities’ livelihoods (OP 3.3)

System 3 seeks to translate the WP3 strategic planning (S4) and
policy direction (S5) into successful operations (S1) through align-
ment between management actions and operational feedback. In
WP3, this includes resource mobilization, knowledge management
and feedback from the MELIA components, namely S2 and S3*. At
this stage, S3 helps identify which accountability-based MEL, as a
form of audit (S3*), should be prioritized by making enquiries to
understand the progress achieved in System 1 components. These
enquiries are made by streamlining input from S2 (Reflective-based
MEL and Impact Assessment) and help assess whether MELIA activi-
ties are supporting the achievement of WP3’s purpose. The simplified
VSM-Rummler-Brache diagnostic framework in Table 3 summarizes
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the main alignment questions, while the full set of guiding questions
is provided in Appendix 5.

3.3.4.2 Study system 4 (strategic planning management)
- Work Package 3

An essential feature of S4 in Work Package 3 is to consider
the intended impact of the Outputs and their corresponding
Activities within the Initiative’s three-year measurable time
frame and to evaluate whether the capabilities developed can
support adaptation to the future. The role of System 4, there-
fore, ought to include an intelligence component to detect
whether innovation bundles are created systemically in relation
to emerging risks, opportunities and external conditions. Key
questions include whether S4 provides a hub for bringing
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FIGURE 5

Monitoring, Evaluation Learning and Impact Assessment (MELIA) functions represented within the Viable System Model. Reflective MEL is shown as S2
coordination, while accountability-based MEL is shown as S3* audit. WP3 is used as an illustrative System 1 operation, with the same configuration
applicable to other Work Packages. The figure highlights how MELIA links operational feedback with management, coordination and audit functions.
Source: Developed by the authors, based on the TAFS-WCA MELIA Plan (CGIAR, 2021) and the Viable System Model (Beer, 1981, 1984).

\—/

together internal and external information, whether it creates
an ‘environment for decision’, and whether it adequately pro-
cesses, filters and distributes relevant information for strategic
adaptation.

The S4-related diagnostic questions summarized in Table 3, and
expanded in Appendix 5, can be used to examine how WP3 leadership
evaluates, responds to and exchanges such information with the wider
Initiative-level management system.

3.3.4.3 Study system 5 (management) - Work Package 3

System 5 establishes the identity, priorities and purposes of WP3.
The policy-making function of System 5, herein including the role of
the International Water Management Institute, must express and rep-
resent the priority science of the TAFS-WCA Initiative. The objectives
are determined by considering the state of the TAFS-WCA food
system environment and the opportunities and threats that exist.
Proper management of this step in the VSM transformative methodol-
ogy is expected to reduce environmental variety, i.e., external com-
plexity, faced by food systems by helping determine (i) which aspects
of the Environment, E, are relevant to the Initiative, (ii) the type of
knowledge/evidence base that needs to be deployed, and (iii) whether
the operations management has been designed to adapt to transfor-
mative processes. To this end, System 5 in WP3 is organised to
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examine how purpose in terms of its Theory of Change is defined and
maintained (Table 3).

The ultimate purpose of the VSM is to improve performance
through its organizational functions. Appendix 5 explains the fuller
version of the nine variables that represent management’s perfor-
mance improvement levers within an adapted Rummler-Brache Nine
Box Model (Rummler and Brache, 2012) that unpacks the connection
between dynamic capabilities and organizational performance and
can be viewed as a preliminary outline to develop a learning frame-
work across the nested hierarchies (Initiative-WP-Output). For ease
of identifying the different nested organizational levels, a summary of
the VSM functions for the TAFS-WCA Initiative is provided in
Table 4.

4 Discussion

4.1 Program viability and feedback
architecture for sustainable food system
transformation

This study examines how the Transforming Agri-Food Systems
in West and Central Africa (TAFS-WCA) Initiative can be
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Work Package 3 viewed at recursion level 2. Operations (System 1) refers to Output 3.1 (participatory water and land resources decision support system/WRDSS),
3.2 (one health-sensitive innovations), 3.3 (improved community resilience from ecosystem services). Management is the Local Management of WP3, consisting of
S3, 54, and S5. S5 represents the priority science and policy guiding direction guiding WP3, including the role of IWMI as the lead institution. The environment is the
transformative capability of WP3 in generating its deliverables. OP, Output; Res Mob, Resource mobilization; KM, Knowledge Management. Source: Developed by
the authors, based on the WP3 structure described in the TAFS-WCA Full Proposal (CGIAR, 2021) and the Viable System Model (Beer, 1981, 1984).

TABLE 3 Simplified VSM-Rummler-Brache diagnostic framework for interpreting Work Package 3 alignment.

Main diagnostic

Relevance to Work Package (WP) 3

question

Are the purpose, priorities and

intended outcomes clear?

Helps clarify how WP3’s landscape management role is aligned with the

Initiative’s Theory of Change and priority science

Is the system scanning future risks,

opportunities and external change?

Draws attention to how WP3 responds to changing landscape, water, food

system and governance conditions

Are current operations aligned with

strategic priorities? making across its

Helps clarify how WP3 leadership aligns resources, outputs and decision-

outputs

Are roles and boundaries clearly

defined?

Supports reflection on whether WP3’s mandate, partner roles and

responsibilities are clearly positioned within the wider Initiative

Are information flows supporting

adaptation?

Highlights how evidence from other WPs and the external environment

can inform WP3 planning and adaptation

Are coordination and feedback

mechanisms working?

Draws attention to how MELIA, knowledge management and resource

mobilization can support WP3 delivery

Are values, legitimacy and

accountability sufficient?

Supports reflection on how WP3 maintains coherence with OneHealth,

inclusion and sustainable food system transformation goal

Is there enough learning and

foresight capacity?

Signals the need for WP3 to build the learning and foresight capacity to

anticipate risks and adapt its innovation pathways

Viable System Rummler-
Model function  Brache focus
S5 Policy/Identity Goals
S$4 Strategic Intelligence | Goals
$3 Operations Goals
management
S5 Policy/Identity Process
S4 Strategic Intelligence | Process
S3 Operations Process
management
S5 Policy/Identity Capability
S4 Strategic Intelligence | Capability
S3 Operations Capability
management

Are resources and implementation

capacity sufficient?

Highlights WP3’s management capacities to deliver the participatory Water

Resources Decision Support System, OneHealth sensitive innovations and

ecosystem services outputs?
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TABLE 4 Summary of the components of the five VSM functions at three nested organizational levels.

At recursion level 1 (What does the Initiative constitute of?)

Operations (S1)

=WP1, WP2, WP 3, WP 4, WP5

Coordination (S2)

=Reflective-based MEL and Impact Assessment

Operational = Control-response process by incorporation of trials through Resource Mobilization and Knowledge Management
Management (S3)
Audit (S3%*) =Accountability-based MEL

Strategic Management &

Planning (S4)

=Initiative Design and Innovation Management Hub

Policy/Governance

Management (S5)

=Priority Science at CGIAR TAC

VSM functions

At recursion level 2, what does WP3 constitute?

Operations (S1)

=0P 3.1,0P 3.2,0P 3.3

Coordination (S2)

=Reflective-based MEL and Impact Assessment for WP3: each OP responds to impact assessment (ex-ante and ex-post) and uses the

learning-based framework of M&E to improve performance

Operational =Control-response process by adhering and responding to trails set up to meet WP3 objectives
Management (S3)
Audit (S3%) =Accountability-based MEL for WP 3: the readiness of each OP to contribute to the Initiative’s baseline survey using digital and automated

M&E tools

Strategic Management &

=Initiative Design and Innovation Management Hub: (i) validate transformative processes to deploy the WRDSS, (ii) link up and collaborate

Planning (S4) with relevant global IDTS, especially on agroecology, policy and strategies, Climber, Aquatic systems, Plant Health Innovation and Nature-
positive agriculture

Policy/Governance =Priority Science: each OP respond to ways inclusive landscape management and water resources can be applied to enhance the use and

Management (S5) scaling of innovations toward a One Health-sensitive environment, improved productivity and livelihoods in WCA

VSM functions

At recursion level 3, what do the outputs of WP3 constitute?

Operations (S1)

=0P3.1.1,0P3.1.2,0P 3.1.3,0P 3.2.1, 0P 3.2.2, OP 3.3.1, OP 3.3.2, OP 3.3.3

Coordination (S2)

= Reflective-based MEL and Impact Assessment: Each activity responds to impact assessment (ex-ante and ex-post) and uses the learning-

based framework of M&E to improve performance for its corresponding OP

Operational =Control-response process by adhering and responding to trails set-up to meet the corresponding OP’s objectives
Management (S3)
Audit (S3%*) =Accountability-based MEL for WP 3

Strategic Management &

Planning (S4)

=Initiative Design and Innovation Management Hub: Each Activity ought to be aligned with the deliverables of the respective OPs.

Policy/Governance

Management (S5)

=Priority Science: Each Activity ought to be aligned with their specific research questions, associated scientific methods and outputs

understood as a viable organizational system during its co-design
phase, and to analyze how Work Package 3 (WP3) depends on and
contributes to system-wide coordination, learning and perfor-
mance. The purpose was not to evaluate implementation, but rather
to examine the Initiative’s proposed structures by using the VSM to
clarify interdependencies and the organizational functions required
for coherent delivery across scales. Several key concepts emerge
from this process. First, the VSM analysis uses the structure of the
Initiative which is based on the CGIAR organizational model to
make explicit the functional requirements for organizational viabil-
ity namely: Operations (S1), Coordination (S2), Operational
Management and Audit (S3 and S3*), Strategic Intelligence (54)
and Governance (S5), and how these must interact across the
nested organizational levels to maintain stability while enabling
adaptation. Applying this framing to the TAFS-WCA Initiative

Frontiers in Sustainable Food Systems

13

clarifies the vertical and horizontal interdependencies that shape
how Work Packages relate to one another, and where coordination
and learning processes must be consolidated to avoid
fragmentation.

Second, by matching WP3’s expected deliverables with the
Outputs from other WPs and using the Theory of Change as a guiding
tool, the analysis demonstrates how WP3’s role is structurally depen-
dent on evidence, inputs and collaborative processes that originate
elsewhere in the Initiative. Such interrogation helps make these inter-
relationships visible, showing where coordination mechanisms (S2),
operational management (S3) and strategic oversight (S4, S5) are
essential for translating distributed evidence into integrated sustain-
able landscape management plans and a functional Water Decision
Support System. This highlights WP3’s centrality as both a beneficiary
of systemic alignment and a generator of system-wide adaptive
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capacity, because its outputs feed back into the Initiative’s Innovation
Platforms and MELIA processes.

Third, the analysis reveals important emergent properties.
Feedback coherence, particularly through the MELIA structure,
emerges as a critical condition for viability. Then, reflective learning
acts as an attenuator filtering complex information from multiple WPs
into actionable insights for S3, S4 and S5, while accountability pro-
cesses (S3*) strengthen and translate strategic decisions back into
operational adjustments. An example of this amplification would be
for S3, S4 and S5 functions to ensure that gender transformation
aspects are streamlined across WPs. These interactions underpin the
role of MELIA not only as a reporting mechanism but also as a sys-
tem-level feedback architecture that supports adaptability across
recursion levels.

Another practical value of the MELIA structure viewed
through the VSM lens is that the analysis identifies where coordi-
nation structures may need consolidation, where role (within
VSM function) clarity across the nested organizational levels will
matter for implementation, and how MELIA mechanisms can be
shaped to support learning and accountability. These offer a start-
ing point for strengthening WP3’s operational relationships with
other WPs and for supporting the Initiative’s leadership in antici-
pating areas where system alignment may require attention. Thus,
a subsequent practical step following the conceptual analysis
would be to use the VSM functions during the early implementa-
tion cycles to assess whether the intended interactions are occur-
ring and to identify adjustments that support coherence across the
Initiative.

Such insights are relevant beyond the TAFS-WCA context as
complex sustainability initiatives face similar challenges in stream-
lining distributed evidence generation and coordinating multi-
actor and cross-scale decision-making. The VSM analysis aligns
with several United Nations Sustainable Development Goals
because the Initiative addresses food system transformation, land-
scape resilience, water resource decision support, One Health-
sensitive innovation, and cross-sectoral partnerships. The most
direct alignment is therefore with SDG 2 on Zero Hunger, SDG 3
on good health and well-being, SDG 6 on clean water and sanita-
tion, SDG 12 on responsible consumption and production, SDG 13
on climate action, SDG 15 on life on land, and SDG 17 on partner-
ships for the goals. Rather than treating the SDGs as separate tar-
gets, the VSM frames the organizational and feedback conditions
through which such interconnected goals can be coordinated
within the boundaries set by the Theory of Change of a complex
sustainability initiative. Thus, a VSM-based inquiry provides a
transferable means to elicit organizational functions and dependen-
cies during co-design, particularly for programs seeking to inte-
grate socio-technical and socio-ecological innovation processes, as
this
Communities of Practice. The underlying organizational logic is not

involves aligning multi-lateral and transdisciplinary
domain-specific and may therefore have broad application in sus-
tainability interventions.

However, the practical use of the VSM within the CGIAR-type
of initiatives may face adoption barriers. Project managers and Work
Package leads may not be familiar with organizational cybernetics,
and the terminology and diagrammatic conventions of the VSM may
require facilitation prior to their use in planning MELIA processes.
Existing MELIA systems may not prioritize reflective diagnosis,
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feedback-loop mapping and nested-level analysis. For this reason,
the VSM should not be introduced as an additional technical
burden, but as a light-touch diagnostic and learning tool that can be
integrated into existing reflection workshops, annual planning
cycles, MELIA reviews and adaptive management discussions. This
would allow the framework to support sense-making and coordina-
tion without requiring major redesign of existing MELIA
architectures.

Moreover, the practical value of the VSM diagnosis differs
across stakeholder groups. For example, for the Initiative’s leader-
ship, corresponding broadly to S4 and S5 functions, Figures 3, 4 can
support strategic reflection and foresight on how Work Packages
(S1) Outputs and Activities are recursively connected and how these
respond to external change and program identity. For Work Package
leads, corresponding to S3 functions, the diagrams can be used to
identify operational dependencies, evidence flows and potential
bottlenecks across Work Packages. In WP3, specifically, the diagno-
sis clarifies which evidence inputs are required from other WPs to
develop the landscape management plans and the participatory
WRDSS. When the VSM is intended for MELIA officers, Figure 5
provides a structured way to distinguish reflective learning func-
tions from accountability and audit functions. In field-based man-
agement and operations settings, these figures could therefore
support annual planning workshops, MELIA review meetings,
adaptive management discussions and stakeholder reflection pro-
cesses. Their practical value lies in helping teams translate an
abstract systems model into a shared visual language for diagnosing
coordination, clarifying responsibilities and tracking whether
intended feedback behaviors are occurring during implementation.
For donors and program partners, it offers a transparent explana-
tion of how feedback, learning, and accountability can support
coherent delivery across a complex, multi-country sustainability
initiative.

4.2 Limitations, methodological positioning,
and future empirical validation

This section positions the methodological contribution of the
study and clarifies the scope for future empirical validation. The
analysis is based primarily on proposal-stage and co-design docu-
mentation and therefore reflects intended organizational architecture
rather than observed organizational behavior during implementation.
This scope is consistent with the study’s deductive-abductive research
design. The deductive component applies the predefined functions of
the Viable System Model to the TAFS-WCA Initiative while the
abductive component uses the Initiative’s structure, ToC, Work
Packages, and MELIA arrangements to develop plausible systems
explanations of how coordination, accountability, learning and stra-
tegic adaptation are expected to operate. This approach is appropriate
because the purpose of the study is not to evaluate the program, but
to examine whether the proposal-stage architecture contains the
organizational functions required for viability, coherence and adap-
tive management. A further implication is that the VSM diagnosis
represents a snapshot of the co-design phase rather than a dynamic
assessment of how the Initiative evolves. Future empirical work could
apply the same diagnostic categories at successive implementation
points to examine how coordination, learning, accountability and
strategic adaptation evolve during the implementation period.
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Similarly, the use of the Rummler-Brache framework is con-
ceptual rather than empirical. It is used to complement the VSM
diagnosis by highlighting performance alignment across goals,
processes and capabilities, rather than to measure performance
outcomes directly. Future work could therefore empirically test
the VSM diagnosis using implementation-stage evidence. The
2024 Annual Technical Report for the Initiative provides a rele-
vant secondary source of evidence for such validation, as it docu-
ments progress across the 2022-2024 implementation cycle,
including results, knowledge products, innovation scaling, capac-
ity-sharing activities, stakeholder workshops and progress against
End-of-Initiative outcomes (CGIAR, 2025a). This could be com-
plemented by the CGIAR’s broader MELIA learning evidence,
which emphasizes the importance of the ToC and MELIA report-
ing for adaptive management and decision-making across the
CGIAR’s portfolios (CGIAR, 2025b). Such evidence could be tri-
angulated with MELIA outputs, interviews with Initiative and
Work Package leads, stakeholder reflection workshops and records
of adaptive management decisions to assess whether the ex-ante
diagnosis was enacted in practice and which modifications are
required to improve adaptive management in future initiatives.
Overall, the analysis demonstrates how cybernetic framing can
strengthen the design and future evaluation of large, transdisci-
plinary sustainability initiatives by clarifying feedback processes
and supporting coherent pathways for coordinated innovation
from the outset.

5 Conclusion

This study demonstrates how the Viable System Model can be
used to examine the organizational structure of a large transdisci-
plinary food system initiative during its co-design phase. By inter-
preting the TAFS-WCA Initiative as a nested organizational system,
the analysis makes apparent the functions required for coordinated
delivery across Work Packages, Outputs and program-level gover-
nance. It also clarifies the integrative role of Work Package 3, whose
ability to develop sustainable landscape management plans and a
participatory water and land resources decision support system
depends on evidence flows, coordinated mechanisms and strategic
alignment across the wider initiative.

A central contribution of the analysis is the positioning of MELIA
as more than a reporting function. When interpreted through the
VSM, reflective learning, operational oversight, audit, strategic intel-
ligence and governance form an interconnected feedback architecture
that can support adaptation and organizational coherence. The adapted
Rummler-Brache framework further translates these functional rela-
tionships into questions of goals, processes and capabilities.

The study is intentionally bounded by the co-design phase and
does not assess the implementation effectiveness. Its value lies in
providing an ex-ante diagnostic framework that can guide future
empirical inquiry. Applied iteratively during implementation, the
framework could help program leaders, Work Package teams and
MELIA actors identify coordination gaps, clarify responsibilities
and assess whether intended feedback processes are operating in
practice. More broadly, the approach offers a transferable method
for strengthening the design and adaptive governance of complex
sustainability initiatives.
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