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Abstract 

Despite its theore;cal elegance and demonstrated efficacy in addressing complex organiza;onal 

challenges, System Dynamics (SD) remains conspicuously underu;lized at the highest levels of 

corporate leadership. This paper examines the persistent disconnect between SD methodology 

and execu;ve decision-making, analyzing the cogni;ve, ins;tu;onal, and methodological 

barriers that prevent its adop;on by CEOs and top management teams. Drawing on seminal 

works by Forrester and Sterman, recent empirical studies on strategic implementa;on, and case 

analyses of SD applica;ons across organiza;onal levels, this review iden;fies cri;cal challenges 

including execu;ve mental model limita;ons, purist-pragma;c methodological tensions, and 

structural barriers to SD diffusion. The paper argues that successful integra;on of SD into 

execu;ve prac;ce requires a fundamental reconceptualiza;on of how complex adap;ve 

systems are understood and managed. We present a framework for execu;ve educa;on that 

emphasizes feedback literacy, adap;ve mental model development, and pragma;c modeling 

approaches. The analysis concludes with ac;onable recommenda;ons for bridging the gap 

between SD's analy;cal poten;al and execu;ve decision-making reali;es, proposing that hybrid 

approaches combining qualita;ve systems thinking with targeted simula;on may offer the most 

viable path forward for strategic leadership development. 
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1. Introduction 
 

The gap between the analytical sophistication of System Dynamics (SD) and its practical 

application in executive decision-making represents one of the most persistent paradoxes in 

management science. Since Jay Forrester established SD as an academic discipline at MIT's 

Sloan School of Management in the 1950s, the methodology has demonstrated remarkable 

capacity for illuminating complex feedback-driven phenomena across diverse domains—from 

urban dynamics to corporate strategy, from supply chain management to environmental 

sustainability [1][7]. Yet despite six decades of theoretical development and empirical 

validation, SD remains largely relegated to specialist functions, consulting engagements, and 

middle-management analytical roles rather than integrated into the core strategic decision-

making processes of executive leadership [2][6]. 

 

This disconnect is particularly puzzling given the contemporary business environment's 

increasing complexity. Organizations face unprecedented volatility characterized by nonlinear 

interactions, time delays, feedback loops, and emergent properties that defy traditional linear 

analytical approaches. As Sterman observed, "Our cognitive maps of the causal structure of 

systems are vastly simplified compared to the complexity of the systems themselves," leading 

to systematic misperceptions of feedback and dynamic behavior [3]. The COVID-19 pandemic, 

global supply chain disruptions, and climate-related business risks have only amplified the 

urgency of developing executive capabilities for navigating complexity—precisely the domain 

where SD excels. 

 

This paper examines why SD has failed to penetrate the C-suite and presents a comprehensive 

framework for upskilling executive leadership to meaningfully apply SD principles in strategic 

decision-making. We synthesize literature spanning organizational theory, cognitive psychology, 

management education, and SD practice to identify barriers and opportunities for executive 

adoption. 
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2. The Disconnect Between System Dynamics and Top 

Management 

 

2.1 Structural Separation of SD from Strategic Decision-Making 

The historical trajectory of SD reveals a consistent pattern: the methodology has been most 

successfully applied at operational and tactical levels rather than in the strategic domains 

occupied by top executives. Größler's analysis of SD projects that failed to make organizational 

impact identifies a critical structural barrier—SD initiatives are often isolated in analytical 

departments, disconnected from the power centers where strategic decisions are actually 

made [13]. When SD models are developed by specialists without sustained executive 

engagement, they become "black box" analytical products rather than tools for strategic 

thinking. 

 

Torres, Kunc, and O'Brien's protocol for supporting strategy development via SD modeling 

explicitly addresses this disconnect, noting that successful SD applications require "consultation 

with Chief Executive Officers" from project inception rather than presenting completed models 

for executive approval [2]. Their research with small organizations revealed that SD's value 

emerges only when executives participate actively in model conceptualization and testing, 

developing what they term "dynamic strategic thinking" capabilities. 

 

The structural separation manifests in several ways: SD analysts report to functional heads 

rather than CEOs; models address operational rather than strategic questions; and SD expertise 

is purchased through external consulting rather than developed internally. This creates a self-

reinforcing cycle where executives never develop the literacy required to demand or evaluate 

SD applications, while SD practitioners remain isolated from strategic conversations. 
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2.2 Temporal and Cognitive Mismatches 

Executive decision-making operates under fundamentally different temporal constraints than 

SD modeling processes. CEOs face pressure for rapid decisions with immediate stakeholder 

consequences, while rigorous SD projects require months of data collection, model building, 

and validation [6]. The "mismatch between the time required for quality SD work and the 

urgency of executive decision timelines" represents a significant adoption barrier [13]. 

 

Moreover, the cognitive demands of SD—understanding stocks and flows, identifying feedback 

loops, appreciating time delays—conflict with the heuristic-based, pattern-matching 

approaches that characterize experienced executive judgment. Doyle and Ford's seminal work 

on mental models for SD research notes that "the size and complexity of a mental model is 

determined by cognitive limitations," and executives develop simplified causal maps that 

systematically omit feedback structures [4]. 

 

3. Why System Dynamics Should Matter to Executive 
Leadership 
 

3.1 Addressing Complexity and Nonlinearity 

The contemporary business environment exhibits characteristics that render linear strategic 

planning approaches increasingly inadequate. Shaik and Dhir's research on dynamic modeling 

of strategic thinking for top management teams demonstrates that "strategic thinking" consists 

of capabilities essential for navigating complexity: systems thinking, reframing, and reflection-

in-action [1]. Their SD-based analysis reveals that these capabilities directly impact firm 

performance, yet are underdeveloped in most executive teams. 

 

Simon argues that SD modeling enables "strategic decision-making among corporate executives 

pursuing sustainability transformation" by revealing interdependencies between environmental 

constraints and business strategy that linear analyses obscure [2]. The methodology's capacity 
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to capture "feedback-driven business environments" makes it particularly suited for addressing 

strategic challenges where cause and effect are separated by time and space, and where 

interventions produce unintended consequences through complex causal chains. 

 

3.2 Overcoming Misperceptions of Feedback 

Sterman's landmark analysis of learning in complex systems identifies fundamental limitations 

in human cognition regarding dynamic systems. Executives, like all decision-makers, exhibit 

"misperception of feedback"—systematically underestimating time delays, misjudging stock-

flow relationships, and failing to account for feedback loops [3]. These cognitive biases are not 

merely individual limitations but are reinforced by organizational structures that reward short-

term outcomes and linear thinking. 

 

Capelo and Dias's research on feedback learning and mental models demonstrates that 

executives who engage with SD simulations develop improved capacity to "learn in the context 

of feedback loops" [9]. The experimental evidence suggests that exposure to SD-based learning 

interventions can shift executive thinking from single-loop to double-loop learning, enabling 

more adaptive strategic responses. 

 

3.3 Strategic Resource Allocation and Dynamic Capabilities 

Beck and Wiersema's examination of executive decision-making highlights how dynamic 

capabilities—precisely the domain SD addresses—determine strategic outcomes [4]. Their 

analysis of Kraft Foods' acquisition strategy illustrates how CEOs who understand resource 

accumulation, time delays, and feedback dynamics make superior strategic decisions. SD 

provides the analytical infrastructure for developing these dynamic capabilities systematically 

rather than relying on executive intuition alone. 
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4. Lessons from Organizational Implementations of System 
Dynamics 
 

4.1 Middle-Management and Specialist Success Stories 

SD has achieved notable success when applied at middle-management and specialist levels, 

providing insights for executive adoption strategies. Lyneis, Cooper, and Els's case study of the 

Peace Shield Air Defense System demonstrates how SD modeling at the program management 

level identified "proactive, strategic/tactical" interventions that prevented project failure [10]. 

The key insight: SD succeeded because it addressed specific, bounded problems where the 

methodology's analytical rigor could demonstrate clear value. 

 

Barnabè's development of a "system dynamics-based Balanced Scorecard" illustrates another 

successful application pattern—embedding SD within existing management frameworks rather 

than requiring wholesale adoption of new methodologies [11]. The case study reveals that SD 

enhanced strategic decision-making when integrated with familiar tools, reducing cognitive 

load while adding dynamic insights. 

Snabe and Größler's analysis of SD modeling for strategy implementation identifies critical 

success factors: models must address questions executives actually care about; results must be 

communicated in accessible language; and implementation must include organizational 

learning components, not just analytical outputs [12]. 

 

4.2 Failure Modes and Implementation Barriers 

 

Größler's analysis of SD projects that failed to make impact reveals systematic patterns: models 

that are technically sophisticated but organizationally irrelevant; analyses that identify 

problems without actionable solutions; and projects that end with report delivery rather than 

sustained capability building [13]. These failures share a common thread—disconnect between 

SD methodology and organizational power dynamics. 
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The Schweiger and Stouten study on resistance to organizational change using SD modeling 

reveals that "participatory strategies" are essential for overcoming barriers [8]. SD projects 

imposed top-down without stakeholder engagement encounter resistance regardless of 

analytical quality. This finding has direct implications for executive education—CEOs must 

experience SD as participants rather than recipients of analysis. 

 

5. Awareness and Perception Challenges Among Executive 
Teams 
 

5.1 Misconceptions About Modeling and Complexity 

 

Executive resistance to SD often stems from fundamental misconceptions about the nature and 

purpose of modeling. Gary, Kunc, and Morecroft note that "findings from psychological and 

judgment and decision-making research" reveal cognitive biases that make SD's approach 

counterintuitive [6]. Executives frequently misunderstand SD as an attempt to predict the 

future with precision, rather than as a methodology for understanding dynamic possibilities and 

testing strategic assumptions. 

 

The "purist" perception of SD—requiring complex mathematical models and extensive data—

creates barriers to adoption. Executives may view SD as appropriate for operational analysts 

but not for strategic leaders who deal with ambiguity and uncertainty. This perception is 

reinforced by SD practitioners who emphasize technical rigor over practical utility, creating 

what Zagonel and Corbet term a "confidence gap" between model complexity and executive 

comprehension [14]. 
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5.2 Low Awareness and Visibility 

 

Despite its academic pedigree, SD suffers from low visibility in executive education curricula 

and mainstream management literature. While strategy courses may mention systems thinking, 

few MBA programs require rigorous engagement with SD methodology. The field's relative 

isolation from mainstream management theory—partly self-imposed through specialized 

journals and conferences—limits executive exposure to SD concepts. 

 

Cosenz and Noto's comprehensive literature review on applying SD modeling to strategic 

management notes that "systemic analysis tools" remain underutilized in management 

education despite their demonstrated value for "insight and learning" [15]. The gap between 

SD's potential and its presence in executive development programs represents a significant 

barrier to adoption. 

 

6. Institutional and Organizational Barriers 

 

6.1 Structural Barriers to SD Diffusion 

 

The institutional landscape of management practice creates structural barriers to SD adoption 

at executive levels. Traditional strategic planning processes—annual budgeting, quarterly 

forecasting, linear scenario planning—are deeply embedded in organizational routines and 

incentive systems. SD challenges these established practices by introducing temporal dynamics, 

feedback loops, and nonlinear relationships that complicate decision-making processes. 

Schweiger's analysis of barriers to organizational change using qualitative system dynamics 

identifies institutional inertia as a primary obstacle [8]. Organizations develop "dynamic 

capabilities" around existing strategic processes, making the adoption of SD methodologies a 

threat to established power structures and expertise domains. 
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6.2 Educational and Professional Ecosystem Gaps 

 

The ecosystem supporting executive development has not evolved to incorporate SD 

systematically. While individual courses and workshops exist, there is no equivalent to the 

established infrastructure for finance, marketing, or general strategy education. The System 

Dynamics Society and academic programs at MIT and other institutions have primarily served 

academic and specialist audiences rather than developing executive-focused pedagogical 

approaches. 

Ready, Vicere, and White's call for "a systems approach to executive development" noted that 

"executive education/training is but one component" of leadership development, yet SD 

remains marginalized even within systems-oriented approaches [16]. The failure to integrate SD 

into mainstream executive education represents a missed opportunity for developing 

complexity-capable leadership. 

 

7. Purist vs. Pragmatic Approaches to Executive SD Adoption 

 

7.1 The Purist Position 

The "purist" approach to SD emphasizes methodological rigor, mathematical formalization, and 

adherence to Forrester's original vision of computer simulation modeling. Barton notes that 

purist perspectives advocate for "refutationism as the best for theoretical progress" of system 

dynamics [14]. This approach insists that executives learn full SD methodology—including stock-

flow modeling, equation specification, and simulation analysis—to gain genuine insights into 

dynamic complexity. 

 

The purist argument holds that simplified approaches dilute SD's analytical power and may 

produce misleading conclusions. If executives engage only with qualitative causal loop diagrams 

without understanding stock-flow relationships or behavioral simulation, they may develop 

false confidence in their systems thinking capabilities while missing crucial dynamic insights. 
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7.2 The Pragmatic Alternative 

The pragmatic approach advocates for simplified, hybrid methodologies that prioritize 

executive engagement and practical utility over technical rigor. Zagonel and Corbet's 

"pragmatic approach to assessment of dynamic models" argues that "levels of confidence" 

should match decision context—high-stakes strategic decisions may warrant rigorous modeling, 

while exploratory sensemaking may benefit from lighter approaches [14]. 

Christensen's work on "mixed methods pragmatism with systems theory" suggests that SD 

should be seen as existing on a continuum from "hard" (building models of external reality) to 

"soft" (modeling for learning and communication) [14]. For executive education, pragmatic 

approaches emphasize: 

 

• Qualitative systems thinking and causal loop diagramming 

• Use of pre-built simulation models for learning rather than building 

• Integration with existing strategic frameworks (Balanced Scorecard, scenario planning) 

• Focus on mental model development rather than technical modeling skills 

 

7.3 Toward an Integrated Approach 

 

The evidence suggests that neither extreme serves executive adoption well. Pure technical 

approaches overwhelm executives and limit engagement, while oversimplified approaches may 

fail to deliver genuine insights. The optimal strategy appears to be a graduated approach: 

beginning with systems thinking concepts and qualitative mapping, progressing to interactive 

simulation experiences, and developing technical capabilities only where executive interest and 

organizational need warrant deep investment. 

 

Lyneis's "phased approach" to SD for business strategy provides a template: begin with problem 

articulation and qualitative modeling, advance to simple simulation models that generate 
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insights, and expand technical sophistication only as organizational capabilities develop [17]. 

This approach respects executive cognitive constraints while building genuine dynamic thinking 

capabilities. 

 

8. Strategies for Expanding Executive Mental Models 

 

8.1 Challenging Linear Decision-Making Frameworks 

 

The fundamental challenge in upskilling executives for SD application lies in shifting mental 

models from linear to feedback-based thinking. Doyle, Radzicki, and Trees's research on 

measuring change in mental models demonstrates that "asking subjects to identify feedback 

loops" reveals the gap between simplified executive cognitive maps and complex system 

realities [4]. 

 

Schaffernicht and Groesser's comprehensive method for comparing mental models at "the level 

of elements, the level of individual feedback loops, and the level of the complete model" 

provides a framework for assessing executive systems thinking development [5]. Their research 

suggests that effective executive education must address all three levels—building vocabulary 

for system elements, training feedback loop identification, and developing integrated dynamic 

mental models. 

 

8.2 Experiential Learning and Simulation 

 

The evidence strongly supports experiential learning approaches for executive SD education. 

Sterman's work on "interactive simulation games" demonstrates that executives learn dynamic 

systems principles most effectively through guided experience with feedback, rather than 

through didactic instruction [1][7]. The "Beer Game" and similar simulations create "double-
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loop learning" opportunities where executives confront the limitations of their existing mental 

models. 

 

Cabrera and Cabrera's work on "complexity and systems thinking models in education" 

emphasizes that leaders must "test these models against the real world, using the feedback to 

refine understanding" [7]. This suggests that executive SD education should combine classroom 

simulation with structured reflection on real organizational challenges, creating iterative 

learning cycles. 

 

8.3 Reframing and Strategic Thinking Development 

 

Shaik and Dhir's research identifies "reframing" as a critical strategic thinking capability that SD 

can develop [1]. The ability to reconceptualize problems from multiple perspectives, identify 

underlying structures beneath surface events, and recognize archetypal feedback patterns 

represents the cognitive foundation for SD application. 

Executive education should focus on developing what Größler terms "complexity management 

and system dynamics thinking"—capabilities that enable leaders to "account for accumulation 

processes and feedback loops" in their strategic reasoning [7]. This requires sustained 

engagement rather than single workshops, suggesting that effective SD upskilling requires 

longitudinal development programs integrated with ongoing strategic work. 
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9. Recommendations for Executive Education and 
Organizational Adoption 
 

9.1 Curriculum Design for Executive SD Education 

Based on the literature review, effective executive SD education programs should incorporate: 

 

Foundation Phase: Systems Thinking Literacy 

• Introduction to feedback concepts and archetypes 

• Causal loop diagramming for strategic issues 

• Recognition of stock-flow relationships in business contexts 

• Case studies of feedback failures in corporate strategy 

 

Application Phase: Dynamic Decision-Making 

 

• Interactive simulation experiences (Beer Game, custom scenarios) 

• Integration with existing strategic frameworks 

• Analysis of time delays and unintended consequences in organizational history 

• Development of "dynamic strategic thinking" protocols [2] 

 

Integration Phase: Organizational Capability Building 

• Participatory modeling of current strategic challenges 

• Development of internal SD capabilities (analyst hiring or training) 

• Establishment of SD governance structures linking analysis to decision-making 

• Metrics for evaluating SD impact on strategic outcomes 
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9.2 Organizational Adoption Strategies 

 

For organizations seeking to integrate SD into executive decision-making: 

 

1. Executive Sponsorship and Participation Following Torres, Kunc, and O'Brien's protocol, SD 

initiatives must have CEO sponsorship from inception [2]. Executives should participate in 

model conceptualization, not just review final products. 

 

2. Pragmatic Methodological Approach Begin with qualitative systems thinking and light 

simulation, expanding technical rigor only as organizational capabilities develop [14][17]. 

 

3. Integration with Existing Processes Embed SD within existing strategic planning cycles rather 

than creating parallel processes. Barnabè's SD-based Balanced Scorecard approach provides a 

model for integration [11]. 

 

4. Building Internal Capabilities Develop internal SD expertise rather than relying exclusively on 

external consultants. This ensures sustained capability and organizational learning. 

 

5. Addressing Institutional Barriers Recognize that SD adoption challenges existing power 

structures and planning routines. Change management approaches should address resistance 

from established analytical functions [8]. 

 

10. Conclusion 
The underutilization of System Dynamics at executive levels represents both a significant gap in 

management practice and a substantial opportunity for organizational improvement. The 

disconnect between SD's analytical capabilities and executive decision-making stems from 

multiple sources: cognitive limitations in processing feedback and dynamics, structural 

separation of SD specialists from strategic centers, institutional barriers reinforcing linear 
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planning approaches, and methodological tensions between purist rigor and pragmatic 

accessibility. 

 

The evidence reviewed suggests that bridging this gap requires a multifaceted approach. 

Executive education must move beyond awareness-raising to genuine capability development, 

utilizing experiential learning and simulation to expand mental models. Organizations must 

restructure to integrate SD into strategic processes rather than isolating it in analytical 

functions. And the SD community must embrace pragmatic approaches that prioritize executive 

engagement and practical utility over technical sophistication. 

 

The stakes for successful integration are high. As business environments become increasingly 

complex, nonlinear, and feedback-driven, the capacity to think dynamically about strategy will 

increasingly differentiate successful from failing organizations. CEOs and executive teams who 

develop SD capabilities—whether through formal modeling or enhanced systems thinking—will 

be better positioned to navigate complexity, anticipate unintended consequences, and build 

sustainable competitive advantage. 

 

The path forward requires patience and persistence. SD adoption at executive levels is not 

merely a training challenge but an organizational transformation process. Success demands 

that executives not only learn new analytical tools but fundamentally reconceptualize how they 

understand and interact with the complex systems their organizations inhabit. For those willing 

to undertake this transformation, the rewards—enhanced strategic insight, improved decision 

quality, and organizational resilience—justify the investment. 
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