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The growing complexity of project portfolios in modern organizations has led to increased
adoption of hybrid project management methodologies that integrate elements of both Waterfall
and Agile frameworks. While hybrid models promise flexibility and structure, aligning the
fundamentally different objectives and philosophies of Waterfall and Agile methodologies
presents significant challenges (Kerzner, 2025). This article examines the sources of conflict
inherent in hybrid environments, the organizational and cultural barriers to alignment, and
strategies for mitigating these challenges to enhance project outcomes.

Introduction

Over time, project management approaches have evolved to meet the varying demands of different
organizations, ranging from industries that rely on rigid planning due to regulatory requirements
to those operating in fast-paced environments where flexibility is crucial. Waterfall and Agile
methodologies represent two ends of this spectrum. According to the Project Management
Institute, Waterfall emphasizes sequential development and thorough documentation, while Agile
prioritizes iterative progress and customer collaboration (PMI, 2021). Hybrid project settings are
designed to combine the best elements of different methodologies. Still, blending these approaches
can be challenging, especially when their discreet goals do not align well.

Inherent Methodological Contradictions

The most immediate difficulty in aligning Waterfall and Agile stems from their core philosophical
differences. As illustrated in Figure 1, Waterfall methodologies emphasize upfront planning, a
fixed scope, and a linear progression. Agile, conversely, values responsiveness to change, evolving
requirements, and continuous delivery (Beck et al., 2001). In a hybrid model, these divergent
priorities can create conflict in setting project goals, timelines, and performance metrics. For
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example, while Agile teams may aim for speed and iterative value delivery, Waterfall stakeholders
often prioritize adherence to the original scope and schedule.

Figure 1: Methodological Focus Comparison
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Figure 1: Comparison of Waterfall and Agile focal points and emphasis levels. Adapted from
PMI (2021) and Beck et al. (2001).

Organizational and Cultural Barriers

Beyond methodological differences, organizational culture has a significant impact on the success
of hybrid models. Waterfall-based cultures often maintain hierarchical decision-making and rigid
reporting structures. Agile environments promote autonomy, cross-functional collaboration, and
frequent feedback loops (Rigby, Sutherland, & Noble, 2018). Attempting to merge these cultures
can result in confusion, resistance, and miscommunication (Nieto-Rodriguez, 2024). Additionally,
performance evaluation systems rooted in Waterfall practices may inadvertently penalize Agile
behaviors, discouraging innovation and agility (Kloppenborg et al., 2023).
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Case Examples

We include seven case examples, ranging from 2010 to 2024, to demonstrate that the inherent
challenges of aligning Waterfall and Agile goals in a hybrid environment are neither a new
phenomenon nor have they been resolved. The selected samples represent diverse industries,
including software development, life sciences R&D, and aerospace and defense, highlighting that
hybrid challenges are common across various sectors. These case examples are presented in
chronological order.

Case Example: Hybrid Governance Challenges in Federal Space Software R&D

Lapham et al. (2010) detail a case involving a U.S. federal space agency that applied a hybrid
project management model in mission-critical space software R&D. In the early stages of the
project, such as requirements gathering and systems engineering, a traditional Waterfall approach
was used to maintain compliance and traceability. Later, Agile methods were introduced for
software development and testing, enabling quicker iterations and earlier identification of defects,
which helped improve responsiveness and mission success. Still, the disconnect between Agile
delivery timelines and Waterfall-style review processes led to governance issues. These were
mitigated by integrating Agile artifacts into formal gate reviews and embedding hybrid
checkpoints into the oversight structure, demonstrating that iterative innovation can coexist with
rigorous accountability in high-stakes R&D environments.

Case Example: Hybrid Obstacles in Mechatronics Product Development

Berger and Eklund (2015) conducted a comparative case study of three Nordic companies involved
in developing mechatronic products, which are complex engineered systems that combine
software, hardware, and mechanical components. These organizations employed Agile methods
within software teams to drive iterative development and frequent integration, while retaining
traditional Waterfall or stage-gate governance for hardware and systems engineering (e.g.,
mechanical components and validation processes). By adopting a hybrid approach, the team was
able to boost product quality and shorten time-to-market through four-week software integration
cycles. However, challenges emerged: rigid test environments and long hardware lead times
slowed down the pace of iteration, while the organization's hierarchical setup made it difficult to
foster collaboration across disciplines. The study underscores the importance of adapting
governance models and aligning integration cycles to accommodate both iterative and sequential
development streams in R&D product environments.
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Case Example: Culture Clash in a Hybrid Implementation

A notable case illustrating the cultural and structural tensions in hybrid project environments is
presented in a study by Martini and Bosch (2016). A large multinational software company
transitioned from a traditional software product line approach to a more Agile-influenced model.
Despite success at the team level with iterative practices and local optimizations, the organization
faced substantial challenges in aligning these Agile practices with its Waterfall-based, top-down
governance structures. Key lessons included the need for consistent architectural guidance, better
knowledge sharing mechanisms across teams, and more substantial alignment between portfolio-
level planning and Agile execution. The case highlights how fragmented Agile adoption, without
cultural and governance adaptation, can limit the effectiveness of hybrid models.

Case Example: Need for Effective Executive Support

Another case from a U.S. government IT program, as documented by the U.S. Government
Accountability Office (GAO, 2020), revealed that without effective executive sponsorship and
ongoing coaching, hybrid implementations quickly reverted to familiar Waterfall practices,
particularly concerning project governance, even when Agile teams were technically competent.
This phenomenon underscores the importance of executive leadership and stakeholder engagement
in preventing backsliding when challenges arise.

Case Example: Hybrid Integration Difficulties in Aerospace

In a similar vein, Gracias and Gallegos (2024) examine a case from the aerospace and defense
industry, in which Agile methods were adopted at the subsystem level, while overarching systems
engineering continued to follow a Waterfall-oriented Model-Based Systems Engineering (MBSE)
approach. Their findings highlight that although Agile teams benefited from faster iteration and
improved responsiveness, integration and validation stages revealed coordination issues. These
difficulties stemmed from mismatched documentation schedules, out-of-sync review cycles, and
problems with maintaining traceable requirements. The case highlights the critical importance of
aligning governance structures and performance metrics when applying hybrid models in high-
stakes, safety-sensitive environments, such as the aerospace industry.
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Case Example: Hybrid Governance Tension in Healthcare IT Implementation

Pavlickova et al. (2024) present a case from Siemens Healthcare Slovakia, where a hybrid project
management model was used to develop medical device software. The team utilized Agile
frameworks, such as Scrum and SAFe, to develop user-facing software, enabling quicker feedback
and continuous iteration. At the same time, they followed the V-model, a more traditional,
Waterfall-style approach, for regulatory documentation, validation, and system integration to stay
compliant with stringent healthcare standards. This combined strategy improved development
speed without compromising the discipline needed for certification. However, the project
encountered challenges in synchronizing timelines and handoffs between iterative and sequential
workflows, illustrating everyday governance tensions in hybrid environments.

Case Example: Hybrid Neurotechnology R&D in Medical Device Development

Thota and Jung (2024) describe a hybrid approach to the development of peripheral nerve interface
(PNI) medical devices, a complex bioelectronic system. The project used a Waterfall-style
framework for hardware design controls, detailed documentation, and regulatory compliance,
while software components were developed using Agile sprints. This approach allowed rapid
iteration of software modules, such as signal processing and user feedback, while maintaining the
rigor required for clinical validation and FDA submissions. Despite increased agility in software
delivery, the team faced governance tension when sprint cycles outpaced hardware timelines and
formal verification checkpoints. Synchronization was eventually achieved by aligning software
sprint deliveries with hardware verification milestones, integrating Agile artifacts into Waterfall
documentation, and scheduling cross-functional reviews involving engineers, clinicians, and
compliance teams. This case highlights how hybrid frameworks can successfully balance
innovation speed with regulatory accountability in life-science R&D projects.

Governance and Communication Challenges

We utilize the term 'Governance Tension Level' to describe the degree of friction that arises when
combining Agile and Waterfall governance models in hybrid projects. A higher level suggests
more significant conflict, often caused by differences in how decisions are made, how reviews are
scheduled, or what documentation is expected. For example, Agile teams usually prefer quick
feedback and decentralized decision-making, whereas Waterfall approaches tend to adhere to fixed
milestones and hierarchical control. Lower tension levels suggest smoother integration, where both

© 2024 Jay C. Hanan, Steve Ford, Kelly Benson, Sarah Ford
https://pmworldlibrary.net/ Page 5 of 12



http://www.pmworldjournal.com/
https://pmworldlibrary.net/

PM World Journal (ISSN: 2330-4480) Bridging the Gap: Aligning Waterfall and Agile

Vol. X1V, Issue VIII — August 2025 Methodologies in Hybrid Project Environments
www.pmworldjournal.com by Dr. Steve Ford, Dr. Jay C. Hanan,
Peer Reviewed Paper Kelly Benson, PMP, & Sarah Ford, PMP

methodologies can coexist with fewer structural conflicts. This concept helps identify areas where
governance frameworks may need to be adapted to support effective hybrid delivery.

Tension .
Aspect Level (1-10) Rationale
Change Agile adapts to change rapidly; Waterfall resists it. High tension as
9 - . )
Management this is a core methodological conflict.
Decision-makin 3 Agile favors decentralized decision-making; Waterfall uses top-down
& authority. Moderate—high tension due to conflicting structures.
. Waterfall requires extensive documentation; Agile minimizes it.
Documentation 7 . e
Moderate tension because some documentation is necessary for both.
Review Cadence 7 Agile uses frequent reviews; Waterfall uses milestone reviews.
Moderate to high tension, depending on the integration points.
Team Autonom 6 Agile emphasizes team autonomy; Waterfall emphasizes a structured
Y hierarchy. Moderate tension, mitigated in some hybrid structures.

Table 1. Governance tension in a hybrid environment. Adapted from PMI (2021).

Table 1 was developed as a conceptual synthesis of qualitative guidance from the PMBOK Guide
(7™ ed.) and informed by findings from leaders throughout the project management body of
knowledge (Beck et al., 2001; Kerzner, 2024; Kloppenborg et al., 2023; Nieto-Rodriguez, 2024)
to represent the top five areas in which project managers most often encounter high levels of
tension when implementing hybrid methodologies.

1gi_gure 2: Governance Tension Across Key Aspects (Balanced View)

Tension Level (1-10)

Figure 2. Governance tension in a hybrid environment. Adapted from PMI (2021).
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As shown in Figure 2, Hybrid environments often struggle with overall governance and
communication protocols. Waterfall projects typically rely on formal documentation and
scheduled reviews, whereas Agile teams prefer informal, real-time updates and lightweight
documentation (PMI, 2021).

Striking a balance between thorough documentation and fast-paced communication remains a
consistent challenge. Governance models need to be adaptable, supporting the independence that
Agile teams rely on while still upholding the accountability expected in Waterfall-driven projects.
One approach gaining traction is the formation of hybrid governance boards that bring together
Agile advocates and traditional project managers to ensure both perspectives are represented.

Mitigation Strategies

The case studies and existing literature reveal clear patterns, pointing to broader strategies that can
help mitigate common challenges in hybrid project setups. Antonio Nieto-Rodriguez (2024)
presented four techniques to encourage effective hybrid project management: tailoring, enhanced
communication, leveraging technology, and continuous learning and training. We utilized these
findings, as well as those found in established literature, to present the following seven practices
to ease the tensions that often arise when combining Agile and Waterfall approaches:

1. Establish a Shared Vision: Building a mutual understanding of project goals and what success
looks like, for both Agile and Waterfall stakeholders, helps get everyone on the same page
from the start (Kerzer, 2025). This alignment ensures that both short-term progress and long-
term outcomes are recognized and valued

2. Tailor Governance Models: Flexible governance frameworks can blend traditional stage-gate
controls with Agile rhythms, enabling organizations to remain compliant while maintaining
adaptability. This may involve approaches such as rolling-wave planning, multi-level
oversight, or modular documentation practices (Nieto-Rodriguez, 2024).

3. Develop Hybrid Roles: Roles like hybrid project managers, integration leads, or methodology
liaisons can act as bridges between Agile teams and traditional PMOs (Kloppenborg et al.,
2023). These specialists help coordinate workflows, resolve conflicts, and ensure that both
approaches remain connected throughout the project.
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4. Invest in Training: Cross-training programs help stakeholders understand the rationale,
constraints, and strengths of each methodology (Nieto-Rodriguez, 2024). Agile teams benefit
from learning about regulatory and documentation expectations, while traditional managers
gain insight into Agile planning and delivery practices.

5. Foster a Collaborative Culture: Building a culture of mutual respect and open
communication encourages teams to proactively address friction points (Beck et al., 2001).
Collaboration rituals, such as cross-functional demos, governance retrospectives, and dual-
leadership models, can help reduce siloed thinking.

6. Continuous Feedback and Adaptation: Retrospectives and feedback loops should extend
beyond Agile teams to include system architects, compliance officers, and senior management
(Nieto-Rodriguez, 2024). Organizations can benefit from instituting hybrid-specific feedback
forums that surface governance misalignments and iterate toward better integration.

7. Project Management Software Utilization: Widely used project management tools can be
set up to handle both sprint-based tasks and milestone-focused schedules. When configured
thoughtfully, these tools can also support hybrid governance by including compliance checks,
documentation templates, and approval workflows alongside Agile practices (Nieto-
Rodriguez, 2024). Tools like Smartsheet, Monday, Jira, Trello, Slack, Microsoft Project, and
others are becoming increasingly easier to integrate into hybrid structures. Additionally, with
Al functionality becoming ever more incorporated, integration is faster than ever. This type of
digital integration helps reduce friction, providing all teams with a common platform from
which to work. This common platform improves coordination, visibility, and traceability
throughout the project.

Conclusion

Hybrid project environments have the potential to combine the best aspects of both Waterfall and
Agile approaches, but aligning their goals is no easy task. Achieving success goes beyond simply
blending methodologies; it requires cultural alignment, flexible governance, and a strong
commitment to collaboration. Organizations that actively address these alignment challenges are
better positioned to make hybrid models work in complex, fast-changing project settings. Without
this level of intention and clarity, the contradictions within a hybrid approach can create
unnecessary confusion and risk.
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Authors’ note: During the preparation of this work, the authors used ChatGPT to ensure
spelling, grammar, and sentence structure were optimized. The resulting content was reviewed
and edited by the authors, who take full responsibility for the content of the publication.
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