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ABSTRACT
[image: ]Background/Problem: The pursuit of health and well-being is consistently challenged by complex, interconnected barriers that defy siloed solutions. A persistent gap exists between technical interventions (tangible, procedural) and adaptive insights into human behaviour, culture, and relational dynamics. This disconnect leads to interventions that are either technically sound, but culturally misaligned, or empathetically designed but structurally unfeasible, undermining sustainable progress in areas from Universal Health Coverage to individual behaviour change.
Solution: To bridge this divide, we introduce the PEACE Framework, a dual-purpose methodology designed to integrate technical and adaptive dimensions. The framework conceptualizes these as "T- shaped" challenges, where the horizontal bar represents broad Technical problems and the vertical stem signifies profound Stem (adaptive, human-centered) drivers.
Operational Tool: The framework is operationalized through the PEACE Model Canvas (PMC), a one- page visual tool that guides users through five iterative, participatory stages: Problem Identification, Excavation of the Root Causes, Analysis of Consequences, Consideration of the Prerequisites for Change, and Execution of the Change Plan. Each stage applies a dual analytical lens, Technical (data- driven) and Stem (adaptive, cultural), to promote integrated solutions.
Demonstrated Utility: The evidence presented is primarily observational and practice-based. The PMC was developed and refined through application in Zambia to address a devastating adolescent health syndemic. By enabling multi-sectoral stakeholders to visually map both technical drivers (e.g., stockouts) and stem drivers (e.g., stigma, fragmented communication), the tool facilitated co-created, dual-track strategies that improved coordination and community engagement.

Conclusion: The PEACE Framework and PMC offer a structured yet flexible methodology for developing interventions that are both evidence-based and contextually resonant. They equip practitioners to navigate complexity by unifying diagnostic rigor with participatory design, advancing equitable and sustainable change across system and individual levels.
Keywords: PEACE Model Canvas, Technical Challenges, Adaptive Challenges, Systems Thinking, Behaviour Change, Health Systems Strengthening.


1. INTRODUCTION

The pursuit of health and well-being, whether at the population or individual level, is consistently challenged by complex, interconnected barriers that defy siloed or reductionist solutions. Systemically, the global commitment to Universal Health Coverage (UHC) remains uneven, with approximately half of the world's population lacking access to essential services and nearly two billion facing catastrophic health expenditures (WHO & World Bank, 2023). These system-level failures, such as fragmented health systems, workforce shortages, and infrastructural gaps, are compounded by deeply rooted individual and behavioural challenges, including unhealthy lifestyles, poor treatment adherence, and stigma- driven health-seeking behaviours (GBD 2021 Collaborators, 2024; Corrigan, 2004). Together, these multi-level barriers create a “wicked” adaptive challenge that demands integrated, dual-capacity approaches (Rittel & Webber, 1973; Paina & Peters, 2012).
A persistent gap in both research and practice is the lack of a structured methodology that bridges technical interventions—tangible, procedural, and resource-based—with adaptive insights into human behaviour, culture, and relational dynamics. Table 1 positions the PEACE Framework within the existing
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methodological landscape, highlighting how its integrative structure addresses specific limitations of established models in bridging technical and adaptive dimensions.
[image: ]For instance, health system strengthening efforts may prioritize infrastructure without addressing community trust (Swanson et al., 2015), while behaviour change frameworks such as the Behaviour Change Wheel (BCW) (Michie et al., 2011) focus predominantly on individual-level determinants without systematically linking to systemic enablers or constraints. Similarly, implementation models like the Consolidated Framework for Implementation Research (CFIR) (Damschroder et al., 2009) and the Theoretical Domains Framework (TDF) (Cane et al., 2012) excel at identifying contextual and psychological factors, but offer limited guidance on integrating these with tangible, resource-driven solutions. These models also tend to be descriptive or analytical rather than prescriptive and participatory, often requiring additional tools for collaborative design and action planning (Nilsen, 2015).

Moreover, widely used systems thinking tools such as causal loop diagrams (Sterman, 2000) and participatory visual methods like the Business Model Canvas (Osterwalder & Pigneur, 2010) facilitate structural or strategic mapping, but do not explicitly scaffold the dual analysis of technical and adaptive dimensions. This disconnection can lead to interventions that are technically sound, but culturally misaligned, or empathetically designed, but structurally unfeasible (Greenhalgh & Papoutsi, 2019; Skivington et al., 2021).

These challenges reflect the need for health systems to function, not only as service delivery structures, but also as learning systems capable of continuous adaptation. Emerging frameworks such as Learning Health Systems emphasize the integration of data-driven improvement with real-time stakeholder engagement (Foley & Vale, 2023). The PEACE Framework aligns with this paradigm by providing a structured yet flexible methodology for integrating technical and adaptive learning cycles within complex systems.

Table 1: Bridging the Technical-Adaptive Divide: How the PEACE Framework Integrates Siloed Approaches.

	Aspect of Problem-Solving
	Common Disconnect in Existing Approaches
	How PEACE Uniquely Integrates: The “T-Shaped” Solution

	
1. Scope of Analysis
	Fragmented Focus:
Models tend to specialize in either systemic/technical analysis (e.g., Systems Thinking, CFIR) or individual/adaptive analysis (e.g., BCW, TDF).
	Dual-System Scope:
Explicitly designed for “T-shaped” challenges, integrating broad technical (horizontal) and deep adaptive/Stem (vertical) analysis from the outset.

	2. Analytic Dimension
	One-Dimensional Lens:
Tools excel in one dimension— technical (e.g., SWOT, Business Canvas) or adaptive/behavioural (e.g., BCW, TDF)—but lack a structured method to connect them.
	Dual-Track Inquiry:
Embeds parallel Technical and Stem questions at each problem- solving stage, forcing integration and preventing reductionist solutions.

	3. Process & Engagement
	Descriptive vs. Action-Oriented: Many frameworks are diagnostic/ descriptive (CFIR, TDF) or strategic, but static (SWOT), requiring separate tools for participatory action planning.
	Prescriptive & Participatory Process:
The PMC provides a single, visual progression from diagnosis (Stages 1-3) through readiness assessment (Stage 4) to co-created action (Stage 5).

	4. Output & Application
	Siloed Interventions:
Outputs are often sector-specific plans (e.g., a behaviour change campaign or a logistics upgrade) that risk misalignment.
	Integrated Action Plans: Generates unified strategies with complementary technical and stem actions (e.g., distributing test kits while tackling stigma), as
                                  demonstrated in the case study.	



The PEACE Framework responds to this integrative need by offering a unified, iterative process for tackling complexity across both systemic and individual domains. Grounded in systems thinking and participatory design, the framework introduces a dual-track analysis of Technical problems (tangible, with known solutions) and Stem problems (adaptive, human-system challenges; see Section 1.1).

1.1 Defining “Stem” Challenges

[image: ]The framework employs the term “Stem” not as an acronym, but as a deliberate metaphor to describe a category of deep, systemic challenges. This usage is inspired by the properties of stem cells: they are foundational, often undifferentiated, and possess the generative capacity to produce and sustain multiple downstream issues if not addressed systemically (Kaufman et al., 2018).

In this context, Stem challenges are defined as those that are:
· Adaptive: Requiring shifts in mindsets, values, relationships, or cultural norms, not just technical fixes (Heifetz & Linsky, 2002).
· Rooted in Human Systems: Embedded in beliefs, power dynamics, historical legacies, trust, and social structures.
· Often Invisible: Less tangible than resource gaps or procedural failures, making them harder to diagnose and measure.
· Generative: The underlying cause from which multiple observable “technical” symptoms arise.
Just as a plant’s visible symptoms (wilting leaves) may stem from a root problem, a health system’s technical failure (low vaccine uptake) often stems from adaptive “Stem” challenges (e.g., community mistrust, historical inequity). The “T-shaped” challenges visualizes this: the horizontal bar of the ‘T’ represents the broad array of visible Technical problems, while the vertical stem represents the foundational human-system drivers.

1.2 The PEACE Model Canvas
Operationalizing this framework is the PEACE Model Canvas (PMC), a one-page visual tool that structures collaborative problem-solving across five iterative stages (Diagram 1):
1. Problem Identification.
2. Excavation of the Root Causes.
3. Analysis of Consequences.
4. Consideration of the Prerequisites for Change.
5. Execution of the Change Plan.

	[image: Running Man Icon | Running man, Running man logo, Man icon] # 5: Execution of the Change Plan

	“How will we act?”

	

	# 4: Consideration of the Prerequisites for Change
	# 3: Analysis of Consequences
	# 2: Excavation of The Root Causes

	“What is needed to change?”
	“What is the impact?”
	“Why does it exist?”

	
	
	

	# 1: Problem Identification

	“What is the challenge?”

	



Diagram 1: The Basic PEACE Model Canvas Template

The PMC facilitates inclusive dialogue, integrates local knowledge with global evidence, and promotes shared ownership of co-created strategies (Bate & Robert, 2007; Greenhalgh et al., 2022). The PMC serves as a practical bridge between data-driven inquiry and human-centred understanding, by making complexity tangible and actionable,

[image: ]This article argues that the PEACE Framework and its PMC tool represent a versatile methodology applicable beyond health systems, to organizational development, community engagement, and personal behaviour change. The following sections detail the PMC’s structure, illustrate its application across contexts, and discuss its implications for advancing equitable, sustainable change in an era of interconnected challenges.
2. METHODS

The PEACE Model Canvas (PMC) is a one-page visual collaboration and problem-solving tool designed to bridge the gap between systemic analysis and human-centered understanding. It operationalizes the PEACE Framework, making complex challenges, whether healthcare delivery bottlenecks or individual problem behaviours, tangible, discussable, and actionable. The integration of data-driven inquiry with empathetic insight in the PMC helps transform abstract problems into structured, shared maps for meaningful change.
Originally developed to address individual behaviour change (Menda, 2023), the PMC has evolved into a versatile tool equally effective for healthcare system challenges in low- and middle-income countries (LMICs). Its design is inspired by successful visual canvases in business and design thinking, such as the Business Model Canvas and Lean Canvas, which use visual templates to enhance clarity, alignment, and participatory decision-making among diverse stakeholders (Osterwalder & Pigneur, 2010).

The PMC was iteratively developed and refined through a multi-phase, practice-based process that spanned both individual coaching and systemic health programming. Initially conceptualized in 2003 as a personal change readiness tool (Menda, 2023), the framework was later adapted to address persistent health system bottlenecks observed in mission and public health facilities across Zambia.

Between January 2024 and December 2025, the Health Programmes Department at the Churches Health Association of Zambia (CHAZ), under the author’s leadership, employed the PMC in seven Zambian districts facing a devastating syndemic of high adolescent HIV incidence, sexually transmitted infections (STIs), sexual and gender-based violence (SGBV), and teenage pregnancies. A central challenge was the chronic lack of coordination among the numerous stakeholders involved in prevention and response efforts, ranging from government ministries and health facilities to traditional leaders, faith leaders, civil society, and youth groups (see Table 2).

Table 2: Key Stakeholders in the Zambian Adolescent Health Syndemic Response

	Stakeholder
	Roles & Responsibilities

	Ministry of Health (MoH)
	Policy direction, service delivery, adolescent-friendly health services

	Ministry of Education (MoE)
	Health Education and Life Skills integration, teacher training

	Traditional & Faith Leaders
	Mobilization, norm-setting, counselling, and community advocacy

	Civil Society & Youth Groups
	Peer education, advocacy, service delivery, and mentorship

	Health Facilities & Community Health Workers
	Testing, treatment, STI/SGBV clinical care, and community outreach

	Police & Judiciary
	SGBV case handling, legal protection, and prosecution

	International Partners
	Funding, technical assistance, and strategic coordination



To address this coordination challenge, an internal capacity-building initiative was undertaken within CHAZ, by training its health programmes team in the PEACE Framework and PMC facilitation. Subsequently, five-day workshops were conducted with each one of the seven (07) districts’ stakeholders, introducing the PMC as a tool for structured dialogue during council chamber meetings and community dialogues. The application of the PMC facilitated the visual mapping of the syndemic’s technical drivers (e.g., stockouts of HIV test kits, inadequate youth-friendly services) alongside stem drivers (e.g., stigma, intergenerational conflict, fragmented communication).
Over successive quarterly meetings, stakeholders used the PMC to:

· Co-define shared problems,
· Excavate root causes across technical and stem dimensions,
· Plan coordinated interventions, and
· [image: ]Monitor adaptive changes in community engagement and intergenerational dynamics.

Preliminary observational outcomes included improved multi-stakeholder coordination, heightened community participation in prevention campaigns, and reduced intergenerational tension in participating communities. This real-world application underscored the PMC’s utility in transforming fragmented stakeholder landscapes into aligned, adaptive coalitions.

In health systems, the PMC brings together ministry officials, clinicians, community health workers, community members and patients to collaboratively analyze bottlenecks, from resource shortages to cultural barriers. In individual contexts, it serves as a personal or coaching tool to unpack behaviours, beliefs, and barriers, helping individuals move from insight to action, in a structured yet adaptive way.

3. COMPONENTS OF THE PEACE MODEL CANVAS
Building on the established five-stage structure of the PEACE Model Canvas (PMC), this section details the application of its core, iterative competencies. Each stage applies the essential dual-track analysis, distinguishing between Technical and Stem dimensions, to navigate the entangled nature of real-world problems, which are rarely purely technical or purely stem; and formulate integrated, sustainable strategies (Heifetz & Linsky, 2002; Menda, 2023).

The PMC is divided into five interconnected sections, each corresponding to a core PEACE skill (Diagram 2):
1. Problem Identification – Clarifying the challenge.
2. Excavation of the Root Causes – Uncovering underlying drivers.
3. Analysis of Consequences – Assessing impacts.
4. Consideration of the Prerequisites for Change – Identifying needs and readiness.
5. Execution of the Change Plan – Implementing and iterating solutions.

Each stage of the PMC is explored through dual lenses, aligned with “T-shaped” challenges:
· Technical Questions: Focus on the visible, operational, and resource-based aspects, the horizontal bar of the “T”. These are answered with data, plans, and tangible interventions (Berwick, 2008).
· Stem Questions: Address the invisible, adaptive, and human-centered dimensions, the vertical stem of the “T”. These are answered through dialogue, empathy, and cultural understanding (Heifetz & Linsky, 2002).

This dual-track approach ensures solutions are both evidence-based and contextually grounded, avoiding reductionist fixes that overlook critical human and systemic factors (Heifetz & Linsky, 2002; Kaufman et al., 2018; Greenhalgh & Papoutsi, 2019; Skivington et al., 2021; May & Finch, 2023; Braithwaite et al., 2018; Chambers et al., 2023; Provan & Milward, 2022; Nilsen et al., 2022).

3.1 PEACE Skill #1: Problem Identification
[image: Problem Logo Stock Illustrations – 35,746 Problem Logo Stock Illustrations,  Vectors & Clipart - Dreamstime]The initial and most critical step involves moving from a generalized concern to a precise, shared understanding of the challenge. This requires gathering diverse perspectives from relevant stakeholders, including healthcare providers, community members, policymakers, and affected individuals, to frame the problem accurately and inclusively (Filipe et al., 2017;

Cairney & Kwiatkowski, 2017). In complex adaptive systems, problems are rarely self-evident; their definition emerges through dialogue and negotiation among those who experience them (Grimm et al., 2022). A poorly defined problem often leads to misguided solutions; thus, investing in collaborative sense-making at this stage ensures that the right issue is being addressed before resources are committed (West et al., 2021). This participatory foundation is essential for aligning subsequent analysis and action with the true nature of the challenge.

· Technical Problem Identification focuses on observable, structural, or resource-based gaps. Technical Question: “What specific, observable factors, resource gaps, or structural limitations are contributing to the challenge?”
· Stem Problem Identification probes the underlying beliefs, norms, and attitudes that sustain the issue.
[image: ]Stem Question: “What underlying beliefs, attitudes, norms, or relational dynamics are sustaining or amplifying the challenge?”
3.2 PEACE. Skill #2: Excavation of the Root Causes
[bookmark: _GoBack]Once the problem is defined, the next step is to uncover its underlying drivers, moving beyond proximate symptoms to identify systemic, operational, and socio-psychological causes (Braithwaite et al., 2018; Provan & Milward, 2022). Tools such as root cause analysis (Leveson, 2011), fishbone (Ishikawa) diagrams (Andersen & Fagerhaug, 2006), or the Behaviour Triangle Model (Menda, 2023) can help structure this exploration and prevent the common
error of mistaking symptoms for causes (Dekker, 2014).


· Technical Root Causes are often related to resources, processes, or skills.
Technical Question: “What operational failures, resource constraints, or procedural inefficiencies are primary drivers of this challenge?”
· Stem Root Causes lie in deeply ingrained cultural, social, or psychological factors.
Stem Question: “What deeply held values, historical experiences, power dynamics, or social narratives are fueling this challenge?”
3.3 PEACE. Skill #3: Analysis of Consequences

This stage involves a systematic assessment of the problem’s ripple effects, mapping its impact across multiple dimensions. A comprehensive consequences analysis considers both temporal horizons (immediate, medium-term, and long-term) and systemic levels (individual,
organizational, community, and broader systems) (Meadows, 2008; Sterman, 2000). This dual-lens approach reveals unintended outcomes and trade-offs that may otherwise remain hidden, ensuring that interventions address not only the primary issue, but also its wider ramifications (Holden et al., 2013; Forrester, 1994). Understanding these cascading effects is critical for anticipating resistance, allocating resources effectively, and building a compelling case for proactive change (Rutter et al., 2017).


· Technical Consequences are measurable impacts on outcomes, efficiency, or performance. Technical Question: “What are the measurable effects on performance, outcomes, efficiency, or resource use?”
· Stem Consequences involve effects on relationships, trust, equity, and well-being.
Stem Question: “How does this challenge affect trust, cohesion, equity, well-being, or adaptive capacity?”

3.4 [image: line art thinking logo | Branding & Logo Templates ~ Creative Market]PEACE Skill #4: Consideration of the Prerequisites for Change
Prior to intervention design, this stage systematically identifies the enabling conditions necessary to initiate and sustain feasible, contextually appropriate change. This involves diagnosing both the tangible capacities and the intangible readiness within a system or
individual (Weiner, 2009; Scheirer & Dearing, 2011). A thorough assessment of prerequisites mitigates implementation failure by ensuring that foundational resources, relational trust, and adaptive capacities are established before action is taken (Damschroder et al., 2009; Meyers et al., 2012). This proactive step aligns strategic planning with on-the-ground realities, transforming theoretical solutions into actionable and durable improvements (Aarons et al., 2011).

· Technical Prerequisites include tangible resources, infrastructure, policies, and capacities. Technical Question: “What tangible resources, tools, policies, skills, or infrastructure are required to support change?”
· Stem Prerequisites involve the softer, enabling environment: trust, cultural competence, stakeholder buy-in, and psychological readiness.
Stem Question: “What relational, cultural, psychological, or trust-based conditions must be established or strengthened?”

3.5 PEACE Skill #5: Execution of the Change Plan
The final stage involves the translation of analytical insight into concrete action through structured implementation. Effective execution requires a dual-pathway strategy: deploying evidence-based Technical actions while simultaneously employing participatory, learning-
oriented approaches to navigate the adaptive human dimensions of the challenge (Nilsen et al., 2020). For Stem challenges, this process is inherently iterative, demanding continuous feedback loops, real- time adaptation, and adaptive management (Heifetz et al., 2009; Chambers et al., 2023). Monitoring mechanisms must therefore capture both quantitative outcomes and qualitative shifts in relationships, trust, and capacity to enable meaningful course correction (Proctor et al., 2011). Ultimately, this stage closes the loop from diagnosis to action, embedding a cycle of learning and refinement essential for sustainable change (Lennox et al., 2018).


· [image: ]Technical Actions involve specific, evidence-based steps using established methods and resources.
Technical Question: “What specific, evidence-based steps can be taken using available resources and known methods?”
· Stem Actions require adaptive, participatory, and often innovative strategies that address human and cultural dimensions.
Stem Question: “What adaptive, participatory, or dialogue-based approaches can address the human and relational dimensions of the challenge?”

The five components do not represent a rigid linear sequence, but an iterative cycle. Insights from one stage often necessitate revisiting earlier ones. The PMC’s visual layout makes these connections explicit, promoting collaborative learning and adaptive problem-solving. The PMC equips practitioners, policymakers, and individuals to navigate complexity with both analytical rigor and empathetic insight, by simply applying these competencies through the dual “T-shaped” lens.

Diagram 2: PEACE Model Canvas: Key Guiding Questions applicable to both individual-level behaviours and system-level healthcare challenges.

	# 5: Execution of the Change Plan

	How will we act?

	Technical Action Question:
“What specific, evidence-based steps can be taken using available resources and known methods?”
Stem Action Question:
“What adaptive, participatory, or dialogue-based approaches can address the human and relational dimensions of the challenge?”

	

	# 4: Consideration of the Prerequisites for Change
	# 3: Analysis of Consequences
	# 2: Excavation of the Root Causes

	What is needed to change?
	What is the impact?
	Why does this exist?

	Technical Prerequisite Question: “What tangible resources, tools, policies, skills, or infrastructure are required to support change?”
Stem Prerequisite Question:
“What relational, cultural, psychological, or trust-based
	Technical Consequence Question:
“What are the measurable effects on performance, outcomes, efficiency, or resource use?”
Stem Consequence Question:
	Technical Causes Question: “What operational failures, resource constraints, or procedural inefficiencies are primary drivers of this challenge?”
Stem Causes Question:



	conditions must be established or strengthened?”
	“How does this challenge affect trust, cohesion, equity, well- being, or adaptive capacity?”
	“What deeply held values, historical experiences, power dynamics, or social narratives are fueling this challenge?”

	
	
	

	# 1: Problem Identification

	What is the challenge?

	Technical Problem Question:
“What specific, observable factors, resource gaps, or structural limitations are contributing to the challenge?”
Stem problem Question:
“What underlying beliefs, attitudes, norms, or relational dynamics are sustaining or amplifying the challenge?”

	



3.6 [image: ]Equity and Power Lens within Stem Analysis
Although considerations of power, equity, and inclusion are implicitly embedded within Stem-level analysis, their centrality to health system performance and behaviour change warrants more explicit treatment. Evidence from global health consistently demonstrates that inequities are not incidental, but are actively produced and sustained through historical legacies, gendered norms, institutional hierarchies, and asymmetries in whose knowledge counts and whose voices shape decisions (Shiffman, 2014; Abimbola et al., 2022). Without deliberate attention, participatory and systems- oriented approaches risk reproducing these same inequities under the guise of neutrality.
To address this, the PEACE Framework incorporates an optional Equity and Power Lens, designed to make visible the distribution of power, voice, risk, and benefit across all five stages of the PEACE Model Canvas (PMC). This lens does not constitute an additional stage; rather, it functions as a cross-cutting analytic prompt that can be applied selectively where inequities are salient or contested. This approach resonates with emerging equity-centered implementation frameworks that position power analysis as a foundational component of participatory design (Chen & Patel, 2024).

At its core, the Equity and Power Lens asks:
“Who holds power in this problem, whose knowledge is legitimized, who is excluded or disadvantaged, and how might proposed actions shift, or reinforce, existing inequities?”

Applied during Problem Identification, the lens interrogates whose framing of the problem dominates and whose lived experience is marginalized (Whose definition of the problem is prioritized? Whose lived experience is missing or marginalized?). During Root Cause Excavation, it surfaces how structural power relations, such as gender norms, generational hierarchies, colonial legacies, or professional dominance, sustain the challenge (How do historical, gendered, economic, or institutional power asymmetries sustain this challenge?). In Consequences Analysis, it highlights unequal exposure to harm and differential capacity to cope (Who experiences the greatest harm now and in the future? Are burdens and benefits unevenly distributed?). Within Prerequisites for Change, it examines whether meaningful change requires redistribution of authority, trust, or decision-making power (What power must be shared, redistributed, or negotiated for change to be possible? What voices must be legitimized?). Finally, during Execution, it evaluates whether interventions produce substantive shifts in power or merely symbolic inclusion (Do proposed actions meaningfully shift decision-making power, resource control, or social norms—or do they risk symbolic inclusion?)

3.7 Monitoring and Evaluating Integrated Change
Effective application of the PEACE Framework requires deliberate attention to monitoring and evaluation (M&E) mechanisms that capture progress across both Technical and Stem dimensions. Given that the framework explicitly integrates tangible system components with adaptive human dynamics, conventional monitoring approaches that privilege easily quantifiable indicators are insufficient on their own. Instead, a mixed-methods monitoring strategy is required to ensure balanced learning and accountability across the dual tracks of change (Proctor et al., 2011; Skivington et al., 2021).

3.7.1  Monitoring Technical Changes
Monitoring Technical Change focuses on observable, measurable, and operational indicators. These include service coverage, resource availability, process efficiency, and performance outputs that can be routinely tracked through health information systems, administrative records, or programme dashboards. Examples include stock-out rates, service utilization trends, training completion rates, referral turnaround times, or policy adoption milestones (Berwick, 2008; Damschroder et al., 2009). These indicators provide essential feedback on whether planned technical actions are being implemented as intended and whether they are producing expected system-level outputs.

3.7.2  Monitoring Stem Changes

[image: ]Monitoring Stem (Adaptive) Change, by contrast, requires tools capable of capturing shifts in relationships, norms, trust, power dynamics, and collective capacity, dimensions that are less visible, but often decisive for sustainability (Heifetz et al., 2009; Greenhalgh et al., 2022). Suggested adaptive indicators include (Table 3):

Table 3: Suggested Indicators and Methods for Monitoring Stem (Adaptive) Changes

	Stem Dimension
	Sample Indicators
	Suggested Methods for Measurement

	
Trust & Relational Quality
	
· Perceived trust between community and health workers
· Frequency and quality of collaborative meetings
· Willingness to share sensitive information or report problems
	
· Network surveys
· Key Informant Interviews (KIIs)
· Most Significant Change (MSC) stories
· Direct observation of interactions

	Coordination & Collaboration
	· Number of joint action plans developed and acted upon
· Reduction in duplicated efforts or conflicting messages
· Stakeholder-reported satisfaction with coordination mechanisms
	· Social network analysis (SNA)
· Process documentation
· After-Action Reviews / participatory reflection

	Norms & Beliefs
	· Shifts in community attitudes (e.g., toward vaccination, adolescent health)
· Changes in gender-equitable practices observed or reported
· Narrative shifts in community discourse (e.g., reduced blame, increased collective responsibility)
	· Focus Group Discussions (FGDs)
· Longitudinal community surveys with attitudinal scales
· Discourse analysis of meeting notes or community dialogues

	Ownership & Agency
	· Proportion of community-generated ideas incorporated into plans
· Increased initiative from local stakeholders (e.g., self-organized activities)
· Leadership emergence from within affected groups
	· Participatory evaluation workshops
· Outcome harvesting
· Empowerment indices

	Adaptive Capacity
	· Speed and quality of collective response to unforeseen challenges
· Diversity of stakeholders engaged in problem-solving
· Evidence of iterative learning and plan
               adaptation	
	· Case studies of crisis response
· Review of meeting minutes for stem (adaptive) actions
· Learning histories or timeline exercises



Importantly, these indicators should be reviewed iteratively alongside Technical metrics, enabling sense-making conversations rather than compliance-driven reporting. In this way, monitoring within the PEACE Framework becomes a learning function that reinforces adaptive leadership, strengthens

ownership, and supports sustained transformation across complex systems (Meadows, 2008; Lennox et al., 2018).
3.7.3  Integrating Monitoring for Learning and Adaptation

Monitoring should inform adaptive management. Regularly reviewing both technical dashboards and stem-level qualitative insights allows teams to detect misalignment early, for instance, when high technical performance coincides with declining trust. This mixed-methods approach aligns with emerging methodological consensus on tracking adaptive change, which emphasizes that capturing shifts in relationships, norms, and trust requires innovative combinations of qualitative and quantitative indicators (Williams & Rahman, 2024).

Embedding reflective spaces (e.g., quarterly PMC review workshops) where stakeholders jointly analyze technical data and stem narratives ensures that the intervention remains dynamically aligned with both structural and human realities, closing the loop on the PEACE cycle.

4. [image: ]APPLICATIONS OF THE PEACE MODEL CANVAS
The versatility of the PEACE Model Canvas (PMC) is best demonstrated through practical application. This section first presents a detailed case study showing how the PMC translated a complex syndemic into a co-created action plan. It then briefly outlines how the core structure adapts to other contexts, from health systems to individual behaviour.
4.1 Applying the PMC to a Syndemic of Risky Behaviours in X District, Zambia
To illustrate the PMC’s utility in addressing real-world adaptive challenges, we present a brief case from one of the Zambian districts being supported by CHAZ, that we will call “X District”. A well-intentioned youth empowerment programme provided motorcycle-taxis (“Boda-Bodas”) to young men, to promote livelihoods. While economically successful, the intervention inadvertently triggered a rise in sexually transmitted infections (STIs) and teenage pregnancies, linked to new patterns of disposable income, social mobility, and exploitative rider–client dynamics.

The X District AIDS Coordination Advisor (DACA) —a key local government official responsible for managing and coordinating a district's multi-sectoral response to HIV/AIDS—convened a multi-sectoral stakeholder meeting, including Boda-Boda riders, adolescent girls, parents, traditional leaders, faith leaders, police, NGOs, and health officials, educational officials, council officials, local government officials, private sector representative, and employed the PMC to move beyond blame and toward systemic understanding. Using the five PEACE skills, participants co-analyzed the ecosystem of a hypothetical rider (“Kofi”) and a teenage client (“Anna”), as highlighted in Table 3.

Through the PMC, stakeholders co-created a multi-pronged response that combined regulatory measures with normative change, demonstrating the framework’s capacity to align technical actions with stem-level transformation.
Through its single-page, accessible format, the PMC facilitates inclusive stakeholder workshops, aligns interventions with global health priorities, and supports adaptive learning from implementation setbacks. Beyond problem-solving, the PMC serves as a powerful tool for advocacy, communication, and education, translating intricate issues into compelling visual narratives for policymakers and funders to drive informed decision-making and resource mobilization. Ultimately, by bridging evidence-based analysis with human-centered insight, the PMC promotes sustainable, equitable change, whether advancing Universal Health Coverage, enhancing organizational performance, or supporting personal growth.

The X District case exemplifies the PMC’s core function: transforming a fragmented, blame-prone stakeholder landscape into a coalition capable of integrated action. The process moved participants from symptomatic analysis (rising STIs) to a shared understanding of the technical-stem ecosystem, culminating in a dual-track action plan. This real-world application underscores the PMC’s utility in settings where coordination is critical, but lacking. The same structured, yet flexible, process can be adapted to a wide range of challenges, as outlined below.


	# 5: Execution of the Change Plan

	How will we act?

	· Technical Action: Monthly rider wellness workshops and STI screening campaigns.
· Stem Action: Formation of “Respectful Riders” peer networks and school-based empowerment clubs for girls.

	# 4: Consideration of the Prerequisites for Change
	# 3: Analysis of Consequences
	# 2: Excavation of the Root Causes

	What is needed to change?
	What is the impact?
	Why does this exist?

	
· Technical Prerequisites: Rider licensing tied to health training, condom distribution at transit points.
· Stem Prerequisites: Community dialogues on gender norms, peer-led mentorship programmes.
	
· Technical Consequence: Rising clinic burdens and treatment costs.
· Stem Consequence:
Erosion of community trust and intergenerational conflict.
	
· Technical Causes:
Lack of rider health education and condom access.
· Stem Causes:
Norms linking masculinity to sexual conquest, and poverty- driven vulnerability among girls.

	# 1: Problem Identification

	What is the challenge?

	· Technical Problem: Increased STIs and pregnancies linked to Boda-Boda transit routes.
· Stem Problem: Power imbalances, social status of riders, and economic coercion of adolescent girls.



[image: ]Diagram 3: X District PMC of the Syndemic of Risky Behaviours


4.2 Contextual Adaptability

The five-stage, dual-lens structure of the PMC provides a portable logic for collaborative problem- solving. While the X District case focused on a community-level syndemic, the framework’s application scales across levels:
· In Health Systems Strengthening, the PMC can structure dialogue between ministries, clinicians, and communities to design interventions for vaccine distribution or maternal health access, ensuring technical plans (e.g., cold chain logistics) are coupled with stem strategies (e.g., building trust with hesitant populations).
· In Organizational and Team Development, it facilitates multidisciplinary workshops to address operational bottlenecks, aligning process improvements with necessary shifts in team culture or communication dynamics.
· In Personal Behaviour Change, the canvas serves as a coaching or self-reflection tool, helping individuals dissect challenges like medication adherence by examining both practical barriers (technical) and motivational or belief-based hurdles (stem).
· In Pedagogy and Capacity Building, the PMC provides a teachable model for training students and practitioners in systems thinking and stakeholder-inclusive design.
In each context, the constants are the iterative stages and the dual Technical/Stem inquiry. What varies is the composition of stakeholders, the nature of the evidence used, and the specific actions generated. The case study above provides a concrete template for this adaptive process.

5. DISCUSSION
This article introduces the PEACE Framework and its operational tool, the PEACE Model Canvas (PMC), as a structured methodology for diagnosing and addressing the intertwined technical and stem (adaptive) dimensions of complex challenges. The discussion contextualizes the framework’s

theoretical and practical contributions, acknowledges its limitations, and explores implications for future research and practice.

5.1 Theoretical Contribution
[image: ]A primary theoretical contribution of the PEACE Framework is its explicit and structured integration of two often-siloed analytical domains: the Technical (tangible, procedural) and the Stem (adaptive, relational), conceptualized as "T-shaped" challenges. This integration addresses a recognized gap in implementation science and systems thinking. While established models excel within their domains, such as the Behaviour Change Wheel (BCW) in behavioural psychology (Michie et al., 2011) or the Consolidated Framework for Implementation Research (CFIR) in contextual analysis (Damschroder et al., 2009), they offer limited prescriptive guidance on how to operationalize the marriage of resource- based solutions with adaptive human dynamics. The PEACE Framework responds to calls for more integrative approaches that treat healthcare systems as Complex Adaptive Systems (CAS), where linear, technical fixes are insufficient for problems embedded in social and relational contexts (Paina & Peters, 2012; Swanson et al., 2015). While Learning Health Systems frameworks (Foley & Vale, 2023) provide robust structures for embedding data-driven improvement into routine practice, they often focus predominantly on technical and procedural learning. The PEACE Framework extends this by explicitly scaffolding the analysis of adaptive, relational, and cultural dimensions, and ensures that learning is not only data-informed, but also human-centered and equity-aware.

The PEACE Model Canvas operationalizes this integration through a structured, yet flexible process of guided questioning, prompting stakeholders to simultaneously consider what needs to change (technical) and who must change and how (stem). This dual focus helps mitigate a common implementation failure: designing interventions that are technically sound, but culturally misaligned, or empathetically conceived, but logistically unfeasible (Greenhalgh & Papoutsi, 2019). Furthermore, the Stem metaphor, inspired by the generative nature of stem cells, advances the conceptualization of underlying systemic drivers, by emphasizing their foundational, often hidden, and problem-generating nature, moving analysis beyond descriptive categorization of barriers toward an understanding of their generative capacity.

5.2 Methodological Innovation

The visual and collaborative design of the PMC represents a methodological innovation that aligns with and extends contemporary principles of co-production and stakeholder engagement in implementation science (Greenhalgh et al., 2022). Functioning as a boundary object, the PMC’s one-page canvas provides a shared visual language that facilitates dialogue and negotiation across diverse epistemic communities, from community members and frontline workers to policymakers. This is supported by recent empirical work on visual tools in fragmented health systems, which found that single-page visual canvases significantly improve multi-stakeholder alignment by creating a shared cognitive map of complex problems (Okoro et al., 2025). This was critical in the Zambian case study, where sectoral fragmentation necessitated a common reference point for coordinated action. 

By adapting the proven visual canvas format from business, e.g., Business Model Canvas (Osterwalder & Pigneur, 2010) to the domain of adaptive social challenges, the PEACE Framework enhances the accessibility and actionability of systems thinking for non-expert stakeholders. This addresses a known barrier to applying systems approaches in public health practice (Sterman, 2000) and offers a practical tool for enacting participatory, systems-oriented design.

5.3 Applicability and Scalability Across Contexts
The framework demonstrates scalability and contextual adaptability, applicable from individual behaviour change to macro-level health system strengthening. This flexibility responds to an era of syndemics and interconnected challenges that span multiple levels. The Zambian case illustrates its utility in promoting multi-sectoral collaboration for a complex adolescent health syndemic. This application aligns with emerging integrated frameworks for syndemic response, which emphasize the necessity of dual-track strategies that simultaneously address biomedical, social, and structural drivers (Global Health Action Network, 2025). Theoretically, this positions the PMC as a practical tool for advancing Universal Health Coverage (UHC), a goal that explicitly requires synergistic advances in both technical infrastructure and adaptive elements like trust, community ownership, and equitable power dynamics to be successful (WHO & World Bank, 2023; Abimbola et al., 2022).



5.4 Limitations and Reflexivity
Despite its promising applications, the PEACE Framework has limitations that warrant acknowledgment and guide future development.

First, its effectiveness is facilitator-dependent; skilled facilitation is crucial to navigate power dynamics and ensure equitable participation, posing a scalability challenge.
The effectiveness of the PEACE Framework and the PEACE Model Canvas is partially contingent on the quality of facilitation. As with other participatory and co-production methodologies, poorly facilitated processes risk reinforcing existing power asymmetries, marginalizing vulnerable voices, or devolving into symbolic participation (Cooke & Kothari, 2001; Palmer et al., 2023). To mitigate these risks, the framework benefits from explicit guidance on minimum facilitator competencies and safeguards against elite capture. Facilitators applying the PMC should demonstrate a foundational set of competencies that extend beyond technical expertise. At minimum, these include:
· Systems Thinking Literacy: Ability to recognize interdependencies, feedback loops, and non- linear dynamics within complex adaptive systems, enabling facilitators to prevent premature closure on simplistic solutions (Meadows, 2008; Sterman, 2000).
· [image: ]Adaptive Leadership and Reflexivity: Capacity to distinguish between technical and adaptive challenges, remain reflexive about one’s own positional power, and hold productive tension when values and interests conflict (Heifetz et al., 2009).
· Equity and Power Awareness: Practical understanding of how gender, age, class, profession, and institutional authority shape participation and decision-making, particularly in low- and middle-income country contexts (Abimbola et al., 2022).
· Participatory Facilitation Skills: Competence in inclusive dialogue techniques, conflict-sensitive facilitation, and consensus-building methods that amplify quieter or marginalized voices (Bate & Robert, 2007).
· Evidence Translation Capacity: Ability to translate technical data into accessible language and integrate lived experience with formal evidence during collective sense-making (Greenhalgh et al., 2022).
These competencies establish a minimum ethical and technical threshold for responsible use of the PMC.
To prevent domination of the PMC process by powerful individuals or institutions, the following safeguards are recommended:
· Structured Turn-Taking and Role Rotation: Use of timed contributions, small-group breakouts, and rotating spokespersons to prevent monopolization of discussion (Palmer et al., 2023).
· Explicit Equity Prompts: Integration of the Equity and Power Lens at key stages to systematically surface excluded perspectives and question whose knowledge is shaping outcomes (Shiffman, 2014).
· Separate Safe Spaces for Marginalized Groups: Where power differentials are pronounced (e.g., adolescents, women, community members), preliminary discussions may be held separately before plenary synthesis to protect voice and agency (McIsaac et al., 2022).
· Transparent Documentation and Validation: Visual capture of PMC outputs in real time, followed by collective validation, reduces post-hoc reinterpretation by elites and enhances accountability (Gray et al., 2010).
· Iterative Review and Feedback Loops: Revisiting PMC outputs over time allows participants to challenge early assumptions and renegotiate power dynamics as trust and confidence grow (Chambers et al., 2023).
Together, these measures strengthen the PMC’s integrity as a genuinely participatory tool and enhance its capacity to support equitable, contextually grounded decision-making.

Second, while preliminary applications are encouraging, the framework requires rigorous empirical validation across diverse settings (e.g., education, environmental governance) to establish generalizability and comparative effectiveness.
Finally, the visual canvas format, while a strength, may present accessibility barriers in contexts with low literacy or strong oral traditions, necessitating adapted modalities. Fourth, the binary Technical/Stem distinction, while heuristically useful, may sometimes oversimplify their entanglement in practice.

5.5 Implications for Research, Policy, and Practice
For implementation researchers, the PEACE Framework provides a testable model for studying integrative intervention design and stakeholder co-production processes. Future research should

employ mixed-methods and longitudinal designs to evaluate the framework’s impact on intervention sustainability, stakeholder alignment, and adaptive outcomes. The framework’s emphasis on iterative adaptation aligns with emerging complexity-aware approaches to sustainability, which highlight the need for adaptive management strategies that blend structured processes with real-time learning to maintain effectiveness in dynamic contexts (Kumar et al., 2024).
For policymakers and funders, this work underscores the necessity of investing in both the technical and relational substrates of change. Policies aimed at UHC or system strengthening must allocate resources for trust-building, community engagement, and adaptive leadership alongside infrastructure and training.
For practitioners and programme managers, the PMC offers a practical, integrative tool for collaborative planning, adaptive management, and monitoring. It can be incorporated into existing stakeholder workshops and community dialogues to promote shared ownership and context-sensitive strategy development.

[image: ]For educators, the framework provides a teachable model for building competencies in systems thinking, interdisciplinary collaboration, and participatory design among the next generation of health professionals and leaders.

6. CONCLUSION
The PEACE Framework and its operational instrument, the PEACE Model Canvas, provide a unified, adaptive methodology for navigating complexity across systemic and individual domains. By systematically distinguishing between Technical and Stem challenges, the framework counters reductionist problem-solving and promotes interventions that are both structurally sound and contextually resonant. The PMC’s visual, participatory format democratizes the process of change, promoting shared ownership, integrating local knowledge with global evidence, and facilitating collaborative action from the community clinic to the policy table.
As demonstrated, the framework’s applicability spans critical areas: strengthening health systems, advancing equitable interventions, guiding organizational development, and supporting personal behaviour change. In doing so, the PEACE Framework equips practitioners, policymakers, and individuals with the cognitive, analytical, and relational skills necessary to drive meaningful and sustainable transformation. It directly addresses the persistent gap between technical efficiency and human adaptability, ensuring that progress toward goals such as Universal Health Coverage is inclusive, resilient, and grounded in both data and lived experience.

In an era of interconnected and evolving challenges, the PEACE Model Canvas emerges as a practical, scalable tool for translating insight into actionable strategy, bridging the critical divide where evidence- based analysis truly meets human-centered understanding.
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