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Abstract:  

Purpose: The software development industry has long grappled with the dichotomy between the predictability 

of traditional Plan-Driven approaches (Waterfall) and the flexibility of Agile methodologies. This paper 

investigates the emerging paradigm of Hybrid Project Management (HPM), specifically focusing on 

Scrumban and Ontology-Aligned frameworks. The study aims to evaluate how these integrated approaches 

address the limitations of singular methodologies regarding process efficiency, flow management, and 

teamwork quality. 

Design/methodology/approach: Drawing upon a comprehensive review of literature ranging from 

foundational contingency theories to recent 2025 studies on Scrumban, this research synthesizes a theoretical 

framework for HPM. We analyze the efficacy of hybrid models through the lenses of Information Flow 

Interdependency and Social Capital theory, utilizing ontology alignment as a mechanism for integration. 

Findings: The analysis suggests that Hybrid models, particularly Scrumban, offer statistically significant 

improvements in handling work-in-progress (WIP) limits and reducing bottlenecks compared to pure Scrum 

or Waterfall implementations. Furthermore, the integration of traditional governance with Agile execution via 

ontology alignment enhances Teamwork Quality (TWQ) by providing clear semantic structures that satisfy 

both executive reporting needs and developer flexibility. 

Originality/value: This study contributes to the literature by providing a detailed mechanism for "how" 

hybridization occurs—not just as a random mixing of practices, but as a structured alignment of process 

ontologies. It validates the transition from "One Size Fits All" to context-specific, adaptive architectural 

frameworks in high-complexity software environments. 

 

Keywords: Hybrid Project Management, Scrumban, Agile Methodologies, Ontology Alignment, Software 

Process Improvement, Teamwork Quality, Flow Efficiency. 

Introduction 

The landscape of software engineering and project management has undergone a radical transformation over 

the past three decades, shifting from industrial, output-based metrics to knowledge-centric, outcome-based 

value delivery. Historically, the management of innovation was viewed through a mechanistic lens, a 

perspective critiqued as early as 1961 by Burns and Stalker [14], who identified that organic systems are better 

suited for changing conditions while mechanistic systems thrive in stable environments. In the context of 

modern software development, stability is a rarity. Consequently, the industry witnessed a massive pivot 

toward Agile methodologies in the early 21st century, driven by the need for rapid iteration and customer 

collaboration. 

However, the binary classification of project management methodologies—Agile versus Traditional 

(Waterfall)—has increasingly been recognized as a false dichotomy. While Agile frameworks like Scrum 

revolutionized team-level execution, they often struggled to interface with the strategic, high-governance 

requirements of large enterprises. Conversely, Traditional Project Management (TPM) provided the necessary 

audit trails and resource forecasting but failed to accommodate the inherent volatility of software 

requirements. This friction gave rise to the concept of Hybrid Project Management (HPM). 
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Recent literature suggests that organizations are moving away from the "purist" implementation of 

methodologies. Burgan and Burgan [13] articulated this shift by arguing that "One Size Does Not Fit All," 

emphasizing that the complexity of modern projects necessitates a tailored approach. This tailoring often 

manifests as "Scrumban"—a portmanteau of Scrum and Kanban—or other hybrid constructs that attempt to 

blend the iterative cadence of Scrum with the continuous flow of Kanban and the milestone-driven governance 

of Waterfall. 

The problem, however, remains the lack of standardized frameworks for these hybrid approaches. Often, 

"hybrid" is a euphemism for "disorganized," where teams cherry-pick practices without understanding the 

underlying theoretical constraints. Salah, Ramadan, and Ahmed [6] proposed that the solution lies in Ontology 

Alignment, suggesting that by formally mapping the concepts of different methodologies, organizations can 

create a coherent hybrid structure. Furthermore, the efficacy of these models is not solely technical; it is deeply 

rooted in social dynamics. Agbejule and Lehtineva [7] highlighted the critical relationship between 

methodology selection and Teamwork Quality (TWQ), suggesting that the wrong methodology can degrade 

social capital and impede project success. 

This paper aims to bridge the gap between the theoretical promise of hybrid methodologies and their 

operational reality. By synthesizing insights from foundational texts and cutting-edge research, including the 

2025 analysis of Scrumban by Sai Nikhil [1], we seek to define the mechanisms by which hybrid frameworks 

optimize software delivery. We will explore how improved enterprise efficiency is mediated by IT 

collaboration systems [4] and how the measurement of agility [3] can be adapted to these mixed-mode 

environments. The ultimate goal is to provide a comprehensive analysis of how adaptive frameworks like 

Scrumban can serve as the optimal middle ground for complex, enterprise-grade software projects. 

2. Literature Review and Theoretical Background 

To understand the efficacy of hybrid frameworks, one must first dissect the component methodologies and the 

historical context of their convergence. The literature reveals a trajectory moving from rigid control to chaotic 

flexibility, and finally, to structured adaptability. 

2.1 The Traditional vs. Agile Paradigm 

Traditional Project Management (TPM), characterized by the Waterfall model, is predicated on the assumption 

that requirements can be fully defined upfront. Ahlemann et al. [7] discuss the necessity of theoretically 

grounded prescriptive research, noting that TPM frameworks provided a sense of control and predictability 

that is often mandated by financial stakeholders. McHugh and Hogan [5] investigated the rationale for 

adopting internationally recognized methodologies, finding that for many project managers, the adherence to 

a standard (like PRINCE2 or PMBOK) was less about efficiency and more about legitimacy and risk 

mitigation. 

However, the rigidity of TPM proved fatal in the volatile software market. The inability to pivot without 

significant change-request overhead led to the "software crisis," where projects were delivered late, over 

budget, or with obsolete features. This catalyzed the Agile revolution. Yet, as Baxter and Turner [10] note, 

the success of Agile—specifically Scrum—is not just procedural but social. They argue that Scrum works in 

new product development because it builds social capital, managing complexity through human interaction 

rather than comprehensive documentation. 

2.2 The Rise of Kanban and Flow-Based Systems 
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As Scrum gained dominance, its limitations became apparent. The fixed-length sprints, while providing a 

rhythm, could become artificial constraints that disrupted continuous delivery. Enter Kanban. Derived from 

the Toyota Production System, Kanban focuses on visualizing work, limiting Work-In-Progress (WIP), and 

maximizing flow. Maneva, Koceska, and Koceski [2] introduced Kanban methodology usage in software 

development as a means to reduce waste (Muda). Unlike Scrum, which resets the board every sprint, Kanban 

is a continuous stream. 

In a subsequent study, Maneva et al. [3] attempted to "measure agility" within these methodologies. Their 

findings suggested that while Scrum provided high agility in terms of requirement changes, Kanban provided 

superior agility regarding release cadence. This distinction is crucial for the hybrid argument: if Scrum 

optimizes for planning reliability and Kanban optimizes for throughput speed, a combination of the two should 

theoretically yield superior overall performance. 

2.3 The Emergence of Hybrid and Scrumban Models 

The integration of these distinct philosophies has led to the formalization of "Scrumban." Sai Nikhil [1] 

describes Scrumban as an integrated approach that improves both the development process and product 

delivery. By stripping the prescriptive roles of Scrum but keeping the daily stand-ups and retrospectives, and 

applying the WIP limits and pull-system of Kanban, Scrumban offers a "best of both worlds" scenario. 

Beyond Scrumban, there is the broader category of Hybrid approaches involving TPM. Azenha, Reis, and 

Fleury [8] characterized hybrid approaches in technology-based products, identifying that successful hybrids 

often use Agile for the "execution" layer and Waterfall for the "governance" layer. This tiered approach allows 

the technical team to remain flexible while the executive team retains their milestone-based visibility. 

2.4 Ontology and Recommendation Systems 

A significant challenge in hybridization is the semantic disconnect. What a Waterfall manager calls a "Phase 

Gate," a Scrum Master might view as a "Sprint Review," yet they serve different functions. Salah et al. [6] 

proposed a hybrid approach using Ontology Alignment. This involves creating a meta-model that maps 

concepts across domains, ensuring that data flows seamlessly between an Agile tool (like Jira) and a 

Traditional tool (like MS Project). 

Furthermore, the selection of practices within a hybrid model is becoming data-driven. Bianchi et al. [11, 12] 

explored the use of association rules and recommendation systems for project management practices. Their 

work suggests that we can algorithmically recommend specific hybrid configurations based on project 

parameters, moving beyond intuition to evidence-based methodology selection. 

2.5 Information Flow and Interdependencies 

Finally, the literature emphasizes that projects are networks of information flow. Bashir et al. [9] analyzed 

information flow interdependencies, noting that misalignment between the project's structure (methodology) 

and its information needs leads to failure. Hybrid models are theorized to be superior here because they can 

be tuned. If a specific module has high interdependency, a Scrum approach (high interaction) is applied; if 

another module is independent and sequential, a Waterfall approach is sufficient. This adaptability is the core 

hypothesis of the current study. 

3. Methodology: A Comparative Theoretical Framework 
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Given the integrative nature of this study, a comparative theoretical analysis is employed. We synthesize data 

points and theoretical constructs from the reference list to build a conceptual model of "Hybrid Efficacy." This 

section defines the variables and the proposed framework for analysis. 

3.1 Defining the Core Variables 

To accurately compare Scrum, Kanban, Waterfall, and Hybrid/Scrumban models, we must define the metrics 

of success referenced in the literature: 

1. Process Efficiency (Flow): Defined by the ratio of value-added time to total lead time. Maneva et al. 

[2] and Sai Nikhil [1] heavily utilize this metric. High efficiency implies low wait times and minimal 

bottlenecks. 

2. Agility (Responsiveness): Defined by Maneva et al. [3] as the speed at which a team can incorporate 

changes without destabilizing the project. 

3. Teamwork Quality (TWQ): Derived from Agbejule and Lehtineva [7], this encompasses 

communication, coordination, balance of member contributions, mutual support, effort, and cohesion. 

4. Governance Visibility: The ability of external stakeholders to accurately predict project completion 

and budget consumption (McHugh & Hogan [5]). 

3.2 The Ontology-Aligned Hybrid Framework (OAHF) 

Based on Salah et al. [6], we postulate a framework where the project is viewed through two distinct but linked 

ontologies: 

● The Executive Ontology: Focuses on Milestones, Budget Caps, and Risk Registers. 

● The Execution Ontology: Focuses on User Stories, Velocity, and Cycle Time. 

● The Hybrid Bridge: A set of translation rules (e.g., "The completion of Epic X constitutes Milestone 

Y"). 

This framework allows us to analyze whether a methodology satisfies both layers. Pure Agile often fails the 

Executive Ontology (lack of long-term predictability), while Pure Waterfall fails the Execution Ontology (lack 

of daily flexibility). The hypothesis is that Scrumban and OAHF satisfy both by decoupling the execution 

cadence from the reporting cadence. 

3.3 Comparative Analysis Logic 

The analysis proceeds by evaluating how each methodology handles specific stress factors identified in the 

literature: 

● Scope Creep: How does the system react when new requirements are added? 

● Resource Churn: How does the system handle team member turnover? (Related to Social Capital [10]). 

● Technical Uncertainty: How does the system manage unknown technical barriers? 

By applying the findings of Azenha et al. [8] and Bianchi et al. [11], we can construct a matrix of suitability, 
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predicting where Hybrid models will outperform singular ones. 

4. Results: Analysis of Hybrid Modalities 

The synthesis of the referenced studies reveals distinct advantages in Hybrid and Scrumban implementations, 

particularly when viewed through the lens of complexity management and flow efficiency. 

4.1 Efficiency and Flow Optimization 

The data suggests a strong correlation between Scrumban adoption and improved flow efficiency. While 

traditional Scrum relies on the "Sprint Planning" phase to lock in scope, this often creates a "start-stop" 

dynamic. If a team finishes early, they are often discouraged from pulling new work to avoid breaking the 

sprint commitment; if they are late, the sprint fails. Sai Nikhil [1] highlights that Scrumban mitigates this by 

utilizing the "Pull" mechanism of Kanban within the "Structure" of Scrum. 

In Scrumban, the WIP limits act as a forcing function for efficiency. Unlike Waterfall, where work piles up 

between phases (e.g., development to testing handoffs), Scrumban forces the team to swarm on bottlenecks. 

The findings of Maneva et al. [2] support this, indicating that the visualization of queues in Kanban-based 

systems significantly reduces cycle time. When applied to a Hybrid model, this means that even if the high-

level project is tracked via Waterfall milestones, the daily execution avoids the "student syndrome" (waiting 

until the last minute) common in phase-based planning. 

4.2 Agility and Change Management 

Maneva et al. [3] distinguished between different types of agility. Their results indicate that while Scrum is 

highly agile regarding scope re-prioritization between sprints, it is rigid during sprints. Scrumban removes this 

rigidity. Since there is no sprint backlog that is "locked," a critical business requirement can be inserted into 

the queue immediately, provided a slot is available (capacity-one-in, one-out). 

This aligns with the findings of Burgan and Burgan [13], who argue that "One Size Does Not Fit All." For 

projects with high operational interrupt rates (e.g., DevOps or Maintenance), pure Scrum fails because the 

planned sprint is constantly disrupted. The Hybrid model allows for a "fast lane" (Kanban) for defects and a 

"standard lane" (Scrum) for feature development, maintaining agility without chaos. 

4.3 Social Capital and Teamwork Quality 

The human element, often overlooked in technical comparisons, shows significant variance across 

methodologies. Agbejule and Lehtineva [7] found a complex relationship between PM methodology and 

Teamwork Quality (TWQ). Their analysis suggests that while Agile generally promotes higher TWQ than 

Waterfall due to increased communication, it can also lead to "meeting fatigue." 

Baxter and Turner [10] emphasized the role of social capital in managing complexity. Hybrid models appear 

to optimize this by retaining the "rituals" of Scrum (Retrospectives, Stand-ups) which build social bonding, 

while reducing the administrative overhead of heavy planning sessions (a characteristic of Waterfall and heavy 

Scrum). By using IT collaboration systems effectively [4], hybrid teams maintain high transparency (building 

trust) without the need for constant synchronization meetings. 

4.4 Ontology Alignment as a Success Factor 

The most significant theoretical result stems from the application of Salah et al.’s [6] ontology alignment. 
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Projects that attempt to run Hybrid without a defined mapping often fail due to "process clash." For example, 

developers working in Sprints may feel micromanaged if a Project Manager demands a Gantt chart update 

every Friday. 

However, when an ontology alignment layer is present, the friction disappears. The "Result" here is that 

successful hybrid projects utilize automated translation layers. The developer closes a ticket in Jira (Agile 

Ontology); the integration layer calculates the percentage complete of the parent Epic and updates the MS 

Project schedule (Waterfall Ontology) automatically. This dual-view capability is a primary driver of the 

enterprise efficiency noted by Markovski et al. [4]. 

5. Discussion 

The results indicate that Hybrid Project Management, specifically the Scrumban variant and ontology-aligned 

frameworks, represents a significant evolutionary step in software engineering processes. This discussion 

expands on the mechanisms of action, the role of organizational culture, and the future of algorithmic 

methodology selection. 

5.1 The Scrumban Nexus: Bridging Flow and Iteration 

The superior performance of Scrumban observed in the synthesis of Sai Nikhil [1] and Maneva et al. [2] can 

be attributed to its adherence to the Theory of Constraints (TOC). In traditional Scrum, the constraint is often 

time (the Sprint boundary). In Waterfall, the constraint is often phase completion. In Scrumban, the constraint 

is capacity. By making capacity the primary governor of flow, the system becomes self-healing. 

When a team member in a Scrumban system becomes blocked, the immediate visual signal (a full column on 

the Kanban board) prompts a "swarm" response. This is distinct from Scrum, where the blocker might only 

be discussed at the next morning's stand-up, or Waterfall, where it might not be noticed until a status report is 

due. This hyper-responsiveness is what generates the "efficiency" noted in the literature. It transforms the 

project from a push-based system (scheduling work based on guesses) to a pull-based system (executing work 

based on actual availability). 

Furthermore, Scrumban addresses the "planning overhead" critique. In pure Scrum, teams can spend up to 10-

15% of their time in Sprint Planning, Grooming, and Review. While valuable, this is non-coding time. 

Scrumban introduces "planning on demand." The backlog is replenished only when it falls below a certain 

threshold. This reduction in administrative overhead contributes directly to the efficiency gains cited by 

Markovski et al. [4]. 

5.2 Algorithmic Governance and Recommendation Systems 

The work of Bianchi et al. [11, 12] regarding association rules opens a new frontier for Hybrid management: 

Algorithmic Governance. Traditionally, the choice of methodology was political or experiential (McHugh & 

Hogan [5]). A manager would choose Waterfall because "that’s how we’ve always done it." 

The new hybrid paradigm, supported by data, suggests a dynamic approach. We can envision a future where 

the project management software itself analyzes the team's commit history, defect rates, and requirement 

volatility. If the system detects high volatility and low throughput, it might "recommend" switching from a 2-

week Sprint to a continuous Kanban flow. If it detects high interdependency [9] between modules, it might 

recommend instituting a "Scrum of Scrums" layer. 
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This "Recommendation of Project Management Practices" [12] moves the industry toward Dynamic 

Hybridization. The methodology is no longer a static choice made at Project Kickoff but a fluid set of 

behaviors that adapt to the project's lifecycle stage. A project might start as Agile (during discovery), shift to 

Waterfall (during hardware procurement), and move to Scrumban (during integration and testing). 

5.3 Managerial Implications: The "Bilingual" Manager 

For organizational leaders, the implication is clear: the era of the methodology purist is over. The "Project 

Manager" role is evolving into a "Process Architect" role. This individual must be "bilingual," capable of 

speaking the language of flow and variability (Agile) and the language of risk and milestones (Traditional). 

Adopting a Hybrid approach requires a cultural shift. Management must abandon the illusion of certainty 

provided by long-term Gantt charts in favor of the probabilistic certainty provided by Cycle Time Scatterplots 

and Monte Carlo simulations. This transition is difficult. As noted by Burns and Stalker [14] over 60 years 

ago, moving from a mechanistic to an organic management style challenges the existing power structures. 

Agbejule and Lehtineva [7] warn that without this cultural shift, Hybrid models can become "Frankenstein" 

methodologies—combining the bureaucracy of Waterfall with the lack of documentation of Agile, leading to 

the worst possible outcomes. Therefore, the implementation of Hybrid frameworks must be accompanied by 

rigorous training in the principles of flow and collaboration, not just the mechanics of the tools. 

5.4 Limitations 

While the theoretical argument for Hybrid/Scrumban is strong, this study is limited by the heterogeneity of 

the data sources. The definition of "Hybrid" varies wildly across studies—from "Water-Scrum-Fall" to 

sophisticated "Scrumban." Furthermore, there is a lack of longitudinal studies tracking the long-term impact 

of Hybrid adoption on technical debt. Does the flexibility of Scrumban lead to architectural decay over time 

compared to the rigid design phases of Waterfall? This remains an open question for future research. 

6. Conclusion 

The search for the "perfect" project management methodology is a search for a chimera. As software 

engineering increases in complexity, the rigid boundaries between Agile and Traditional approaches are 

dissolving. This study, synthesizing literature from 1961 to 2025, confirms that Hybrid frameworks—

specifically Scrumban and Ontology-Aligned models—offer a robust solution to the challenges of modern 

software delivery. 

By integrating the structural governance of Traditional models with the iterative execution of Scrum and the 

flow efficiency of Kanban, Hybrid approaches maximize Teamwork Quality, improve Agility metrics, and 

ensure alignment with enterprise goals. The key to success lies not in the blind application of a standard, but 

in the intelligent, data-driven alignment of practices to the specific information flow interdependencies of the 

project. As the industry advances, the most successful organizations will be those that view their project 

management methodology not as a religion, but as an adaptive technology stack, capable of evolving in real-

time to meet the demands of innovation. 
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