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1. Introduction

Technological innovation, shifting customer expectations, and the accelerating pace
of global competition means that change is now the default rather than the
exception. The Project Management Institute (PMI) reported that in the time period
between 2019 and 2025, technological progress and market shifts have caused
business change to accelerate by 183%.

The pace of business change has trickled down to engineering projects, including
the following pressures:

e Complete design deliverables faster

¢ Incorporate changes based on regular stakeholder feedback
¢ Design with shorter lead time equipment

¢ Design for accelerated construction schedule

e Order long lead items during design

e Start construction before design is complete

e Change scope of work based on market changes

e Performance guarantees

¢ Designing for flexibility and expansion capability

e Changing delivery approach, such as design-bid-build to design-build

The conventional plan-execute-deliver model for engineering projects is stability-
oriented. It focuses on up-front planning, sequential execution, and scope control.
Conventional approaches are effective for projects that have an established set of
requirements and a stable regulatory environment. For example, a project to design
for the replacement an old bridge in-kind. But conventional approaches are not
always well-adapted to highly dynamic environments, where requirements are
constantly changing, new technology is being considered, or client feedback has to
be integrated swiftly.

An alternate approach is called Agile. Agile focuses on teamwork, iterative
development, learning, and responsiveness. In 2001, the Agile Manifesto was
developed by 17 software practitioners, and its values put people and relationships
above processes and tools, working software above detailed documentation,
customer collaboration above contract negotiation, and responding to change above
adhering to a plan. These values are very different from conventional waterfall
approaches in engineering projects. Although Agile originated in the software
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industry, its concepts have found their way into various design and engineering
projects, with companies promoting the approaches as more adaptable and client-
focused.

In most industries, particularly those that are highly regulated or with large capital
improvements projects, conventional project management approaches remain
common. Changing conventional processes to full-on Agile approaches is risky.
However, the value Agile brings is acknowledged. So, rather than completely
changing to Agile, many business models allow a “hybrid approach”, which is a
combination of the conventional project stages and the flexibility of Agile
methodologies.

An “integrated approach” to project management is a hybrid project management
approach which integrates the standalone predictive methods (like Waterfall) and
iterative processes (like Agile) so that the advantages of both approaches can be
realized with less risk.

Agile and hybrid adoption is increasing. Survey data from the Smartsheet 2025
Project and Portfolio Management Report indicate that the percentage of people
using predictive-only methodologies declined by approximately 24% between 2020
and 2023. The popularity of using hybrid increased by over 57% over this period.

This course reviews the incorporation of Agile and conventional approaches, with a
focus on applications for engineering projects. The course the approaches first and
then how they can be integrated. Throughout, there are real-world examples and
scenario problems, as well as questions with recommended answers to help guide
the reader. The goal is to help PMs and other leaders select and tailor approaches
that fit the needs of the project and organization.

Engineering Project Management - Hybrid Management Approaches | www.pdhlibrary.com




2. Waterfall Approach

The Waterfall model is the earliest formalized life-cycle approach. It completes each
phase before the next begins. Progress flows largely in one direction, like a waterfall
cascading through successive pools.

Below is a depiction of a project following a waterfall approach with discrete phases /
stages, with gates between each stage.

Prelim. Final _

A common stage gate methodology is Front-End Planning (FEP), also called Front-
End Loading (FEL). FEP focuses on early development of strategic information to
confirm the business case for the project.

The sequential structure of waterfall methods enables thorough documentation, clear
milestones, and strong control over scope, schedule, and budget. When
requirements are well understood and unlikely to change, the waterfall approach can
provide predictability and compliance. It is common in consulting, engineering,
construction, manufacturing, and highly regulated industries.

However, waterfall projects often struggle when requirements evolve. Because the
model emphasizes extensive up-front planning, and the scope of work is tightly tied
to schedule and budget, any changes later in the process can result in change
orders and delays. The deliverables might not be visible to the stakeholders until
near the end of the project, as there will be little time to implement adjustments
based on the feedback. Clients and owners are pressured to accept what has been
done, even if better ideas come along.

Consider a team that has been charged with the task of producing a safety-critical
embedded system in an aircraft. Regulatory certification involves lots of
documentation and a proper audit trail. Adopting a waterfall approach, the team may
proceed step by step with defining requirements, design, implementation, integration,
verification, and validation, with sign-off after each phase/stage. Formal change
control is initiated whenever requirements change.
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3. Agile Approach

Agile is not a single methodology but an iteration mindset. In 2001 the Agile Alliance
published the Manifesto for Agile Software Development, which articulates four
values:

* Individuals and interactions over processes and tools — competent
people working together effectively are more important than rigid procedures.

*  Working solutions over comprehensive documentation — the main point
of development is to deliver value, not to produce documents for their own
sake.

« Customer collaboration over contract negotiation — close collaboration
with customers helps uncover real needs and enables course corrections.

*+ Responding to change over following a plan — plans have value, but they
must not be so rigid that they prevent adapting to new information.

These values are supported by twelve principles (only the most relevant are
highlighted in this course). The principles encourage early and continuous delivery of
valuable outcomes, welcome changing requirements even late in development, and
promote close cooperation between leadership, stakeholders, and implementers.
Projects are built around motivated individuals who should be trusted, and face-to-
face communication is considered the most effective way to convey information.

Agile methods break work into small increments (often called iterations or sprints)
that typically last one to four weeks, although the timeframe is not critical. A
cross-functional team plans the work at the start of each iteration, executes the
tasks, and then reviews the results with stakeholders. Feedback is incorporated into
the next iteration.

Figures 1 and 2 depict generic Agile cycles, showing planning, design, building,
testing, and reviewing in a loop. Compared with conventional methods, Agile
emphasizes frequent inspection and adaptation, delivering incremental value and
encouraging learning through experimentation.

Consider a start-up company that is creating a mobile application to pilot a new
business concept which needs expedited iterations. They may also launch a
minimum viable product in weeks and get user feedback and make pivots based on
feedback. Draft screens are provided to the client each week and working review
meetings are scheduled to allow modifications to be made live, reviewed, and client
approved during the meeting. The start-up is able to change priorities and features
using Agile methods.
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Figure 1: Agile cycle showing iterative planning, design, build, test and review loops.

Source: “Agile methodology for software development” by Benzirpi (2012), via Wikimedia Commons (CC BY-SA 3.0)
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Figure 2: A depiction of an Agile approach in which teams
plan, collaborate, and deliver the project deliverables.

Source: commons.wikimedia.org/wiki/File:Agile_Project_Management_by_Planbox.png, Planbox, CC-BY-SA-3.0

Popular Agile frameworks include:
e Kanban - uses visual boards and flow limits to optimize throughput.

e Scrum - organizes work into time-boxed sprints with defined roles (product
owner, Scrum master, and development team), as shown in Figure 3.
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Figure 3: Scrum workflow diagram with the reoccurring “sprints” in green.
Source: “Scrum diagram (labelled)” by Mountain Goat Software (2005), via Wikimedia Commons (CC BY 2.5)
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4. Questions on Approaches

1.

What is the primary difference between Agile and waterfall?

Agile focuses on delivery in an iterative format, the necessity of working with
the customer, and flexibility. Meanwhile, waterfall is a sequentially developed
process requiring completion of one stage before beginning the other. Agile
embraces the changes even during the latter stages of development.
Waterfall embraces stability and focuses on front-end comprehensive
planning.

When would you choose a waterfall approach?

Waterfall is used in projects whose requirements and scope of work are fixed
and well-known, like the design or construction of infrastructure, the design of
hardware, or compliance with regulations. Waterfall offers clear
documentation and makes it possible to verify and validate rigorously.

Why are face-to-face conversations emphasized in Agile?

Agile places more emphasis on people and relationships rather than
processes and tools. In-person communication aids in fostering trust,
minimizing misunderstanding, and speeding up decision-making. Working
sessions allow the client to watch the changes being made and approve them
on the spot.
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5. The Need for Hybrid Approaches
5.1 The accelerating pace of change

Business practices are heavily influenced by technological changes, evolving
customer perceptions, and uncertainties in geopolitics. According to PMI, business
change has increased by 183 percent between 2019 and 2025 because of the rate
of technological advancement and market dynamics. Disruption is no longer a one-
off occurrence, but a common ongoing state. Those organizations that fail to adapt
are likely to become irrelevant, have stagnant growth, or get acquired by those that
do adapt.

Digital transformation is now a strategic mandate. Corporations are computerizing
operations, utilizing information analytics, integrating artificial intelligence, and
embracing emerging platforms to provide individualized experiences. This is
commonly referred to as Industry 4.0 or digital transformation. Figure 4 lists common
experiences during this digital transformation. With companies evolving, they are
required to provide new capabilities within shorter durations and remain reliable and
compliant. And projects are not immune to these business changes.
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Figure 4: Digital transformation concept.
Source: “Digital transformation” by Srilekha Selva (2018), via Wikimedia Commons (CC BY-SA 4.0)

The volatility in the market increases the demand for shorter feedback cycles. In the
215t century, organizations utilizing Agile have fared better, especially during the
COVID-19 pandemic, as they reacted much quicker and were more adaptive than
traditional waterfall based organizations. Virtual multidiscipline engineering teams
had the power to collaborate and make decisions without having to be directed down
the chain or wait for an in-person meeting. Governance became more adaptive and
transparent. Real-time dashboards created visibility of data, which led to faster
decision times. These practices enabled organizations to redistribute assets and
make rapid changes when they experienced disruption in the supply chains or a
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change in demand by the customers. All these changes have led to experimentation
in how projects are managed.

Agility is not limited to speed but also to sensing new risks and opportunities and
strategically responding. Agility helps an organization or a project to refresh itself,
adjust, and perform in an unpredictable setting. Agility has emerged as core driver
for project and program success.

5.2 Digital transformation and market responsiveness

Digital transformation can be described as the process of introducing digital
technologies to every sector of a business, as a consequence of which there are
radical changes in the way organizations perform and create value. It uses cloud
computing, mobile technologies, artificial intelligence, the Internet of Things (loT),
digital twins, Building Information Modeling (BIM), robotics, “smart” systems, and
advanced analytics. The digital transformation enhances the speed of business, as it
is possible to automate many activities, work in real-time, collaborate across
disciplines, and make decisions basing on transparent data. Conventional project
management is falling behind, and simple software upgrades are not keeping up.
Nevertheless, in the context of a project, changing technology and processes mid-
stream can create ambiguity and complexity and adds some risk.

5.3 Scenario problem: Responding to market disruption

Scenario: The waterfall model is used to design and launch new devices by a
consumer-electronics company. In the middle of a project cycle for a major device
revision, a disruptive competitor releases a product that is highly appealing and
alters customer expectations. The company would like to adjust the product to meet
these new expectations. How can product requirement changes be incorporated into
the project without starting over and a major delay?

Answer: An Agile practice can be applied to the project to reduce the feedback
loops and timeline. Agile is able to guide the cross-functional team through product
change iterations to produce improvements in increments with quick feedback and
real-time adjustments.
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A Kanban board, as shown in Figure 5, is implemented to visualize work and identify
bottlenecks whereby the project manager (PM) is able to reprioritize work very fast.
At the same time, the PM is able to sustain the general waterfall approach for the
project. The combination of agile and conventional strategies (called hybrid) allows
the company to maintain its governance and improve its responsiveness to market
changes.

Kanban Board

BaCklog ' I '

Figure 5: Abstract Kanban board for managing project tasks.
Source: “Abstract Kanban Board” by Jennifer Falco (2023), via Wikimedia Commons (CC BY 4.0)
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6. Hybrid Management: Combining Agile and Conventional Models

6.1 Defining hybrid management

Hybrid management of a project is a combination of predictive Waterfall models and
iterative Agile models to give a framework that is unique to a project. Hybrid
approaches strategically use the advantages of each approach. Hybrid adoption is
on the rise due to the growing complexity of projects facing organizations and the
view that hybrid brings innovation and speed.

In 2025, Smartsheet conducted a survey of 1,400 project professionals, and found
the use of hybrid methods increased by 57% since 2020. When asked which
methods are used at their organization, here are the results:

o 42% Hybrid
e 33% Agile

e 30% Waterfall

And over half of those surveyed said that hybrid is their preferred method for project
management. Improved customization is reported as the main motivation for
adopting hybrid methods. Although the survey included both engineering and non-
engineering projects, the movement towards hybrid management is common across
most industries with projects and programs.

6.2 Benefits of hybrid approaches

Hybrid project management delivers several advantages:

1.  Improved Clarity — Hybrid blends structured communication systems (e.g.,
milestone reviews, quality reviews, page flip meetings, and status reports)
with Agile feedback loops (e.g., daily stand-ups and working sessions). The
additional meetings provide stakeholders at all levels additional information on
the status of the work.

2. Adapting to Change — Adapting to change is becoming an expectation.
Hybrid enables a team to be flexible at each stage, leaning into waterfall
methods when requirements stay firm, and leaning into Agile methods when
the requirements change.

3. Incorporates Feedback — The use of iterative feedback loops integrated into
conventional timelines allows organizations to review product quality in real-
time and ensure that outputs match stakeholder and customer requirements.
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4. Speed — Teams are able to react to change fast while remaining aligned to
high-level plans and schedules. Hybrid provides a safe transition for
organizations accustomed to predictive methods to gradually adopt more
iterative practices.

5. Motivated teams — Hybrid approaches balance defined milestones with
empowering flexibility, motivating teams and making workloads more
manageable. Team members show more ownership and pride in the work
performed.

6.3 Hybrid frameworks

Implementing hybrid method of project management requires careful planning. Some
common processes include:

+ Agile within waterfall phases: Conventional phase gates are maintained,
but Agile techniques are used within each phase. For example, during the
development phase, cross-functional teams iterate through design-build-test
cycles. At the end of the phase, a formal review assesses compliance with
requirements before proceeding to the next phase of the project.

+ Stage-gates with iterations: Projects are divided into stages (defining
requirements, design, implementation, testing, etc.) separated by gates.
Within each stage, work is executed in iterations or sprints. Gate reviews
evaluate deliverables and update scope based on lessons learned from the
sprints. See the following depiction of a “stage-gates with iterations” process.

Iterations Iterations

Preliminary Stage . . Stage .

Evaluate Evaluate

Deliverables Deliverables
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Hybrid release trains: When large organizations adopt Scaled Agile
Framework (SAFe) or similar models, they maintain portfolio governance and
budgeting cycles but deliver features through projects with agile release
trains. Conventional portfolio management guarantees the adherence to
strategic goals while individual projects utilize Agile to produce innovate
features relatively quickly.

Dual operating system: This model operates a top-down organization with
conventional control and multiple Agile teams simultaneously. The
hierarchical structure deals with governance and operational stability, and the
teams develop innovative solutions and carry out experiments/tests to validate
them.

Design based on lead times. Equipment lead times (time period from
ordering to delivery) are identified and design work is focused on elements
impacting the long lead time equipment so that the equipment can be ordered.
Elements with short lead times or not needed until later in the project are
designed later in the project, or even after construction has started. Design
drawings and specifications are continually being updated through
procurement and construction. Design stages can be defined based on
element lead times such that design work is advanced first on systems with
longest lead time. Early designs are later modified after inter-connected
systems are designed.

The selection of a hybrid model should take into account the degree of regulatory

requirements, team maturity, complexity, organizational culture, project delivery

method, and project timeline. If unsure on committing to a hybrid approach, a small
pilot project can be implemented with hybrid before scaling up to complex projects.
The PM should provide clear roles and responsibilities and carefully guide the team

through any new hybrid processes.
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6.4 Case study: Space Food Production

A food production company won a bid from NASA to provide
pre-packaged space food for astronauts. The company needs
to design and construct a new food production and packaging
line subject to rigorous NASA review and quality control. It is
imperative to maintain proper documentation and comply with
regulatory requirements. A design project is started with the
goal of producing drawings, a cost estimate, and schedule for
construction of the production and packaging line.

The company first considers a conventional waterfall management method with the
following steps:

1.

N o o & b

Preliminary design — 8 weeks
NASA review — 4 weeks
Incorporate comments — 4 weeks
Final design — 16 weeks

NASA review — 4 weeks
Incorporate comments — 4 weeks

Develop and submit cost estimate and schedule — 6 weeks

The sequential design process is estimated to take 46 weeks.

To improve the timeline, the company considers a hybrid management method with
the following steps:

1.

Hybrid preliminary design with biweekly NASA progress review meetings and
2 week sprints to incorporate comments and advance design — 12 weeks

Hybrid final design with biweekly NASA progress review meetings and 2 week
sprints to incorporate comments, advance design, and concurrently develop
cost estimate and schedule — 24 weeks

The hybrid design process is estimated to take 36 weeks, for a savings of 10 weeks.
This reduces the schedule by over 20%. The company decides to proceed with the
hybrid management method.
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6.5 Choosing an Agile method to integrate

When transitioning from waterfall to hybrid project management, it is helpful to
consider the Agile processes available before committing to one. It may help to pilot
test two or three processes to see which works best.

Agile options for integrating into hybrid management, based on project type:

Structured and complex projects: Consider Scrum for a team with
clearly defined roles, planned sprints, and regular ceremonies.
Flexibility and continuous flow: Consider Kanban for a team with highly
variable work, responding to changes on the fly, and managing
workflow visually.

Detailed technical or regulatory requirements: Integrate Stage-gates
with iterations to accelerate design while maintaining high quality.
Superior program development: Consider Extreme Programming

(XP) (pair programming, test-driven development, and frequent
releases) for code quality, robust testing, and detailed engineering
practices.

Large-scale efficiency across a portfolio: Consider Lean principles
(efficiency and waste reduction) to optimize the overall value stream in
a large organization.

Simple tasks and small projects: Consider Crystal principles (frequent
delivery, reflective improvement, and osmotic communication) to

deliver results with team satisfaction and a positive work environment.
Long lead time equipment: A hybrid approach is Long Lead Planning
(LLP), which focuses on scheduling and early design of items with long
delivery times, allowing pre-purchases to accelerate the construction
schedule. Early design packages are later integrated into a complete
set of a design documents.

It is best to select a framework that aligns with your organization's culture,
team size, and project needs.
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6.6 Questions

1. What are the key benefits of hybrid project management?
Hybrid approaches provide the following benefits: improved clarity, adapting
to change, incorporates feedback, speed, and motivated teams. They enable
teams to tailor methods to project phases, deliver iterative value and maintain
governance.

2. How do you decide which hybrid model to use?
Consider regulatory requirements, team maturity, project complexity,
organization standards, and cultural readiness. Start small and iterate.
Options include Scrum, Kanban, Stage-gates with iterations, XP, Lean,
Crystal, and Long Lead Planning.
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7. Adopting Hybrid Management Methods

7.1 Cultural considerations

Adopting a hybrid management method with elements of Agile is not only a matter of
process modification. Culture can be equally important. Conventional organizations
appreciate stability, predictability, and specific hierarchies. Agile approaches
embrace openness, empowerment, and fast learning. This cultural gap needs
deliberate leadership to overcome.

The following are key cultural considerations:

1. Leadership support: Top management needs to be in the forefront
promoting agility through communication of its impact and devoting resources.
Leaders are to exemplify an attitude of learning, promote experimentation,
and accept some initial failures.

2. Training and coaching: Agile teams require training in Scrum, Kanban, and
other iterative techniques. Agile coaches can facilitate ceremonies, help
resolve impediments, and gradually reduce hands-on support as teams
mature.

3. Cross-functional teams: Agile relies on small, self-organizing teams with the
skills necessary to deliver in increments. Conventional organizations often
operate in functional silos with disjointed project teams. To integrate Agile into
projects, consider restructuring teams or creating cross-functional squads that
bring together experts in different fields. Project members working together for
the first time should be introduced and team building activities considered.

4. Psychological safety: Learning and experimentation requires an
environment where team members feel safe to voice ideas, ask questions,
and admit mistakes. Leaders should reward constructive feedback and avoid
blaming individuals when experiments fail.

7.2 Process and governance adjustments

Adopting hybrid management does not mean discarding governance. Instead,
organizations need to adapt governance mechanisms to support iterative delivery:

* Iterative planning: Instead of creating detailed plans spanning the entire
project, maintain a high-level roadmap and develop detailed plans for the next
iteration or phase. Use rolling wave planning to update estimates based on
actual progress.

+ Stage-gates with iterations: Continue to perform formal stage-gate reviews
at decisive points but leave Agile teams to provide increments within each
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stage. Stage-gate criteria could include functional completeness, risk
assessments, and compliance documents.

« Adaptive budgeting: Agile brings uncertainty in the scope and schedule.
Budget tracking is not as straight forward. Some design iterations will be low
effort, while other iterations tackle complex challenges and take considerable
effort. Measure performance by tracking indicators like velocity, burn-down
charts, and cost performance to make decisions. Involve team members in
estimating hours required to complete the work. More contingency is
recommended for agile.

*  Hybrid metrics: In a hybrid environment, the PM should monitor conventional
measures (e.g., earned value, schedule variance) and Agile measures (e.g.,
sprint velocity, work in progress). For example, allocation of resources should
be conducted through fixed Waterfall milestones and free Agile sprints.

+ Tools: Select the tools that will facilitate both linear planning and iterative
delivery. Teams can utilize both Gantt charts (linear) and Kanban boards
(iterative) to track tasks. Most project management software has both linear
and iterative tools, including MS Planner, Planisware, and Smartsheet.

7.3 Scenario: Medical Equipment Projects

Scenario: A medical equipment
manufacturing firm constructs sophisticated

machinery that takes extended lead times 1’

to obtain parts and stringent quality L?;’ | -

controls. Changes in the equipment are ) =

managed as engineering projects with strict A pe—
documentation and quality review B

processes.

The market is now requiring software
updates and new product features
regularly. The management of the
company desires to incorporate Agile
methods to bring more innovation, without

Source: commons.wikimedia.org/wiki/File:Visx_L%C3%

interfering with eXiSting processes. Alser_exc%C3%ADmer.jpg, Imexlabs, CC-BY-SA-3.0
Therefore, a hybrid management process is
proposed for equipment change projects.
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Implementation steps:

1. Pilot project: Select a non-critical product line with planned changes to pilot
hybrid methods. Form a cross-functional team with representatives from
mechanical, electrical, software, and quality engineering. Provide training in
Scrum and Kanban.

2. Define interfaces: Identify which parts of the product development process
can be iterative. For example, software features can be developed in sprints
while hardware design continues under waterfall. Define clear interfaces (e.g.,
API specifications) between hardware and software teams.

3. Establish hybrid governance: Maintain existing design reviews and quality
audits for hardware and introduce sprint reviews and retrospectives for
software. Use stage-gates to align hardware and software releases.

4. Measure and adjust: Collect metrics on cycle time, defect rates, and
customer satisfaction. Adjust team composition, sprint length, and
communication practices based on feedback.

Outcome: After several iterations, the pilot team delivers software updates more
frequently and improves customer satisfaction scores. Leadership expands the

hybrid model to other product lines, gradually increasing the proportion of Agile work.

The company preserves the rigor necessary for hardware safety and regulatory
compliance while gaining the flexibility to respond to market demands.

7.4 Questions

1. How can resource allocation be managed in a hybrid environment?
Managers should track both conventional and Agile metrics. Use a master
schedule to align overall milestones with sprint cycles. Monitor the allocation
of resources and use personnel according to the speed of sprints. Promote
communication between the project managers and the owners of the project.

2. What role does the Project Management Office (PMO) play?
The PMO can serve as a strategic center that can rollout hybrid management
processes and help solidify it into the organizational DNA. The PMO aligns
standards at the portfolio level, drives change, provides training, maintains
cross-team alignment, and can help decide which projects can benefit from a
hybrid approach.
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8. Organizational Agility and Portfolio Management
8.1 Defining portfolio management

A portfolio is a collection of projects and programs managed together to achieve an
organization's strategic objectives. In a large company, often each department or
division will have a portfolio of projects under common leadership. Portfolio
management is the oversight of a portfolio, including selecting, prioritizing, and
managing projects to align with an organization's overall strategic goals.

For example, a portfolio director leads and manages a portfolio with dozens of active
engineering and manufacturing projects. A PMO provides support with project
management standards, procedures, and training that applies to most projects. The
portfolio director has more day-to-day management of the portfolio.

8.2 Defining organizational agility

Organizational agility is the ability to re-energize, quickly make workflow changes,
and be effective in a turbulent environment. Organizational ability extends beyond
project-level agility as there are adaptive capabilities integrated across all the levels
of the enterprise: strategy, governance, culture, people and technology.
Organizational agility helps bring about success in portfolios and individual
engineering projects.

One of the most important things that the COVID-19 crisis showed is that
organizations that move with agility are quicker and more efficient than non-agile
counterparts. In emergency situations, teams can make decisions without lengthy
approval processes. Adaptive governance makes it possible to re-prioritize and solve
problems in a short period of time. Using the latest tools and technology can help
achieve organizational ability8.3 Quantitative benefits of agility

Agility provides verifiable value improvement in terms of employee engagement,
customer satisfaction, operations performance, meeting deadlines, and often even
financial performance. Project surveys have shown agile transformations deliver the
following results, on average:

e 20 to 30% improvement in employee engagement,
e 10 to 30% improvement in customer satisfaction,
e 30 to 50% improvement in operational performance, and

e 20 to 30% improvement in financial performance.

The above results indicate that agility is not a buzzword, but a strategic investment.

Engineering Project Management - Hybrid Management Approaches | www.pdhlibrary.com




8.4 Foundational practices for organizational agility

There are three recognized foundational practices that enable organizations to
embed agility across portfolios:

1.

Structured change management — Teams that have appropriate change
management abilities have recorded increased benefits, both to the bottom-
line and employee morale. Structured change management integrates change
preparedness into project life cycles, impact mapping, and stakeholder
interactions. Impact analysis matrices can measure the impact of changes on
various systems and stakeholders.

Proactive risk management — Conventional risk management employs fixed
risk registers, which are reviewed and revised periodically. Risk management
in hybrid and Agile environments needs to be more proactive and dynamic.
Portfolio-level risk review enables the identification of new opportunities and
threats that impact multiple projects. Sprint planning and stage-gate reviews
should include risk assessments and assignments to take ownership of
mitigation plans.

Portfolio-level standards and governance — Misalignment between teams
may result in slow decision making and wasteful resource allocation.
Flexibility coupled with standardization provides a basis of scaling agility.
PMOs must specify templates, workflows, and cadences that allow
consistency, and teams to adjust to the level of complexity in its projects. Flow
efficiency, work-in-progress (WIP) limits, and value stream mapping (see
Figure 6) can assist in optimization of delivery within the organization.
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Figure 6: Example value stream map for a production process.
Source: commons.wikimedia.org/wiki/File:Value_Stream_Mapping_map_015.jpg, Adrian Grycuk, CC-BY-SA-3.0-PL

8.5 Scenario: Aligning a portfolio for hybrid management

Scenario: A technology company has a portfolio of 50 active projects managed by a
portfolio director. Some of these projects include incremental improvements and
some are complete redesigns of the platform. Executives find it hard to prioritize the
projects and teams complain of constant firefighting.

Approach: The portfolio director decides to make a Kanban of their portfolio. The
projects are symbolized on a board which is kept up year-round. For each project,
WIP limits are allocated to each stage (e.g., concept, active development, ready to
launch). To assess the progress, the portfolio director arranges monthly portfolio
reviews where bottlenecks are detected, and resources are redistributed to address
them.

Each project team embraces the idea of rolling risk reviews and updating risk
registers on a per-sprint basis. Project managers have a change management center
that assists them in analyzing impacts and communicating changes with
stakeholders. In the long run, decision making becomes quicker, the resource
struggle is reduced, and fewer postponements are made in offering products.
According to team feedback, there is increased engagement and lower burnout.
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8.6 Questions

1. Why is organizational agility important for market responsiveness?
Agility allows organizations to detect and react to the changes in the market in
a timely fashion. Rapid decision-making and delivery is possible through
empowered teams, adaptive governance, and flexible decision-making.

2. How can portfolio directors and PMOs foster organizational agility?
PMOs and portfolio directors can adopt systematic change management,
proactive risk management, and flexible project standards. Leaders need to
balance standardization and flexibility, as well as team training and alignment.
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9. Challenges and Solutions

9.1 Common challenges

The following are common challenges to embracing hybrid management methods:

1. Team alignment and resistance: Agile practice combined with conventional
practice can lead to confusion regarding roles and responsibilities.
Conventional-oriented teams can be reluctant to establish new rituals like
stand-up meetings every day and backlog grooming. Team resistance can
take the form of low-attendance, low participation, and not carrying out agreed
actions.

2. Cultural adaptation: Conventional organizations often have hierarchical
decision structures. Agile encourages flat structures and self-organizing
teams, which can clash with existing norms. Aligning incentive systems,
performance evaluations, and leadership behaviors with agile values is
essential.

3. Tool integration: Many organizations use separate tools for waterfall
planning (e.g., MS Project, Primavera) and Agile tracking (e.g., Jira, Trello).
Synchronizing data across tools is challenging and can lead to inconsistent
reporting.

4. Documentation and compliance: Agile emphasizes working solutions over
comprehensive documentation, which may conflict with regulatory
requirements. Teams must find a balance between agility and compliance.

5. Scaling: Agile works well for small, cross-functional teams on specific
projects or programs. Scaling to large programs with hundreds or thousands
of members introduces complexity. Without clear coordination mechanisms,
scaling efforts can be chaotic.

6. Scope creep: Open brainstorming, making regular changes, and a flat
structure can lead to out of scope work such as gold plating without going
through a formal change process.

9.2 Mitigation strategies

« Change management plan: Develop a change management strategy that
includes awareness, desire, knowledge, ability and reinforcement (ADKAR)
elements. Communicate the why behind the change, involve teams in
designing the hybrid process, and celebrate early wins. Ensure the team
knows the scope boundaries so a change can be identified and resolved.
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+ Tailored training: Provide targeted agile training. Executives need
governance and portfolio impacts, PMs need to plan and direct the iterative
processes, and team members need hands-on practice with Scrum or
Kanban.

* Integrated toolchain: Use integration platforms or select tools that support
both predictive and iterative planning, such as MS Planner. Many modern
tools offer APIs or connectors to synchronize data, so it doesn’t have to be
entered twice.

+ Lightweight documentation: Create “just enough” documentation. Use living
documents such as wikis and user stories to capture essential knowledge. For
compliance, identify which artifacts are mandatory and incorporate their
creation into sprints.

+ Scaling frameworks: Adopt a scaling framework such as SAFe, Large Scale
Scrum (LeSS) or Disciplined Agile Delivery (DAD) to coordinate multiple Agile
teams. These frameworks provide roles, ceremonies, and artifacts for
program and portfolio levels. See Figure 7 for a chart of popular agile scaling
approaches.

Internally created methods

Scrum of Scrums Disciplined Agile Delivery (DAD)

8%
16%

Spotify Model
3% Large Scale Scrum (LeSS)

3% Enterprise Scrum

Don't Know
1 9% 3% Lean Management

3% Agile Portfolio Management (APM)

2% Nexus

1 % Recipes for Agile Governance in the Enterprise (RAGE)

30%

Scaled Agile Framework® (SAFe®)

Figure 7: Popularity of common agile scaling approaches to coordinate
iterative processes across multiple teams.

Source: commons.wikimedia.org/wiki/File:Scaling_agile_methods_comparison.png, Stateofagile.com, CC-BY-SA-4.0
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+ Continuous improvement: Hold regular retrospective meetings at both team
and program levels to identify what works and what needs adjustment. Use
metrics to guide improvements rather than blame.

9.3 Scenario: Medical device projects

Scenario: A medical device manufacturing company must
comply with stringent FDA regulations. Documentation and
traceability are non-negotiable. However, the company
faces pressure to innovate faster and incorporate feedback N
from doctors, hospitals, and patients. The time from starting

engineering to selling devices needs to be shortened.

Solution: The company decides to implement a hybrid V-
model, as shown in Figure 8. Systems engineering
develops a concept and defines requirements with input
from medical staff (operations). An initial engineering
design is developed which is modeled, prototyped, and
tested. Feedback is provided to engineering which refines
the design and tested again in a number of iterations until
quality requirements are satisfied. The final product is
submitted for regulatory approval and then sold through
medical distributers. Within two years, the company
reduces the time from concept to distribution by 25%.

Concept of Opera;ion
) . an
Operations Verlglsgtlon Maintenance
. Validation
Project Requirements System
Definition and Verification
Architecture and Validation

. Integration,
Detailed Test, and
Design Verification

Project
Test and
Integration

Irnplemeantation

M Iterations

Figure 8: Hybrid V-model with waterfall and Agile elements.

Source: commons.wikimedia.org/wiki/File:Systems_Engineering_Process_ll.svg, p.d.
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9.4 Questions

1. What are the most common cultural barriers to hybrid and Agile?
Existing hierarchical decision-making, fear of failure, and misaligned
incentives can impede the adoption of Agile practices. Addressing these
requires leadership commitment, training, and changes to performance
management.

2. How can documentation be balanced with Agile values?
Create minimal, actionable documentation that provides value. Incorporate
documentation tasks into sprint backlogs. Use automation tools to generate
documentation from code and test artifacts. Utilize Al tools for meeting
transcripts, summaries, and action item lists.
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10. Case Studies and Lessons Learned

10.1 Case study: Telecom Company accelerating product releases

A global telecommunications provider historically released
new network equipment once every year. Competitors
began releasing updates more frequently, threatening the
company’s market share. Historically, all engineering
projects utilized stage gate waterfall methods. The
company decides to reduce engineering time by integrating
Agile processes on software while keeping stage gate
processes for hardware. A product is selected to be trail the hybrid approach.

To integrate Agile methods, key actions involved the formation of the Scrum team,
the introduction of continuous integration/continuous deployment (CI/CD) pipelines,
and training team members on how to iterate during design. A key focus is to
prioritize new features basing on recent customer responses and market surveys.

The hardware engineering lead attends the weekly Scrum meetings to learn how
software requirements may impact the hardware design. The lead schedules
meetings with the software team as needed for detailed collaboration.

Within a year, the company reduced the network equipment release time to 6
months. Also, customer satisfaction scores went up and compliance was maintained.
This success encouraged the company to roll-out hybrid practices in other product
lines.
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10.2 Case study: Permit Portal

A government agency is in charge of reviewing
and granting environmental permits. They have
experienced an growing backlog and are
unable to hire more permit reviewers. The
agency processes permits by filing hardcopy
documents, scanning documents to the
network, checking provided information is
complete, identifying relevant regulations,
performing calculations, logging review
comments, and responding to applicants.

To reduce the backlog, the agency identified creating a self-service permit portal and
having Al software do an initial check for completeness. To develop the portal, a
hybrid approach is utilized with iterative design and stage gate reviews by
management. The agency creates a cross departmental team comprised of a legal
specialist, IT manager, customer service manager, environmental engineer, and
public policy specialist. The team developed user personas and journey mapping to
understand the needs of permit applicants and permit reviewers.

The work was done in two-week sprints. Every sprint is followed by demonstrations
with stakeholder feedback. As a stage gate, the draft portal is presented to the
governance board to obtain feedback and to ensure that the new portal is in line with
agency policy and strategy. The portal is launched in less than six months and
results in reducing the average permit processing time from eight weeks to four
weeks. Agile and user-centered design techniques were widely adapted throughout
the agency as a result of its success.
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10.3 Case study: Automotive supplier embracing digital transformation

An automotive supplier producing braking systems
wanted to infuse sensors and software technologies
into its products. Traditionally, the company adhered
to a strict stage-gate process which had design,
tooling, and production stages. The final
development to add software was delaying part
completion and distribution.

In order to become more responsive, the company
created product teams with agile capabilities that
consisted of mechanical, software, and electrical
engineers. Digital twin simulation allowed the
company to test its designs without costly

prototyping.

The product owner ranked features according to customer value. A release train
engineer coordinated mechanical and software releases across teams. Development
time was reduced by 30%, defects were detected earlier, and the new system
allowed the company to get ahead of the competition more quickly with new,
advanced brake features.
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10.4 Lessons Learned in Adopting Hybrid Models

1.

Tailor the approach: One hybrid model does not fit all. Every organization
should come up with processes that are relevant to its business needs, the
complexity of the projects, and cultural preparedness.

Invest in people: Training, coaching, and leadership support are key to
integration. Teams take time to get used to new modes of operation as well as
to develop trust.

Focus on flow: It is imperative to visualize work, to limit WIP, and do away
with bottlenecks. Kanban boards and value stream mapping assist to define
key processes, identify bottlenecks, make workflow changes, and prioritize
tasks.

Iterate and learn: Hybrid approaches must develop with time. Chose an initial
set of projects for integration. Periodic perspective meetings at team and
portfolio levels foster continuous improvement for hybrid integration. Schedule
training.

Balance governance and flexibility: It is important to maintain compliance,
high quality deliverables, and management of risks. Strong governance helps
maintain high standards. Nevertheless, agility shouldn’t be inhibited by overly
rigid governance. Quick simple approval processes help keep iterative
methods in motion. Incorporation of mini stage-gates in each cycle and
adaptive budgeting are also good strategies. So, there should be a balance of
governance and flexibility.
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11. Course Summary

At a glance, Agile and conventional waterfall project management appear as two
contrasting paradigms. However, it is common and simple to integrate them as a
hybrid approach.

Agile iteration approaches can provide rapid responses due to the emphasis on
collaboration, the ability to deliver in iterative periods, and responsiveness to change.
The conventional approach provides structure, predictability, and sound risk control.
The integration of Agile and conventional practices is a way for engineering projects
to benefit from the best of both worlds.

The acceptance of hybrid project management is growing rapidly in most industries,
including consulting and engineering. Companies that adopt agility at scale report
significant gains in employee contentment, consumer satisfaction, operational
efficiencies, and monetary outcomes. Successful hybrid structures are based on
communication, cross-functional working teams, responsive governance, and
continuous learning. Two important ingredients for success are cultural change and
commitment of leadership.

Project managers and design manager are leading the current hybrid transformation
in the engineering realm. A project manager can set their projects up for success by
utilizing hybrid approaches that ensure faster service delivery, adjustability to
evolving markets, and the discipline required to deliver quality and compliance
promises. A project manager should be able to identify the strengths and limitations
of Agile and conventional methods. For a team without Agile experience, it is often
best to start small with hybrid integration, while providing oversight and training.

Agile options to integrate include Scrum, Kanban, value stream mapping, stage-
gates with iterations, Extreme Programming (XP), Lean, Crystal, and Long Lead
Planning (LLP). For engineering projects, common hybrid approaches are stage-
gates with iterations and Long Lead Planning.

Intentionally integrating Agile and waterfall approaches allows organizations to be
resilient and responsive enough to be sustainably successful in the ever-evolving
world.
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Project Management - Hybrid Management Approaches - Quiz

Updated: 3/30/2026

1. Agile is a single methodology.
. True
. False

o L

. When was the Manifesto for Agile Software Development published?
. 1995
. 2001
.2011
.2012

o 0 T O N

. Which is NOT true of Agile methods?
. Waterfall

. Breaks work into small increments

. lterative

. Static

o 0 T o W

. Which framework includes sprints?
. Waterfall

. Scrum

. Kanban

. Front-end planning

o 0 T o b

. Which approach is known for discrete phases?
. Agile

. Scrum

. Waterfall

. Spotify Model

o 0 T o un

. Which is being introduced at a rapid pace?
. Digital technologies

. Authoritarian styles

. College degree requirements

. Fixed roadmap

o 0 T oo O

. What can a Kanban board help do?
. Identify changes

. List stakeholders

. Prioritize risks

. Visualize work

o 0 T O N
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8. Which two are combined in hybrid approaches?
a. Kanban and Scrum

b. Stage-gate and waterfall

c. Agile and waterfall

d. Operations and engineering

9. Which is a benefit to a hybrid approach?
a. Quality management

b. Preventing scope creep

c. Lower design fee

d. Adapting to change

10. Which is NOT a hybrid approach?
a. Stage-gates with sprints

b. V-model with iterations

c. Long-lead planning

d. Front-end planning

11. In a hybrid environment, the PM should monitor conventional and Agile measures.
a. True
b. False

12. Which is an Agile option for small tasks?
a. Crystal

b. Lean

c. Stage-gate

d. Long-lead planning

13. Cultural adaptation is a main challenge for integrating Agile.
a. True
b. False

14. When is long-lead planning helpful?
a. Lack of funding

b. Multiple regulatory approvals

c. Equipment delivery on critical path

d. Regular client changes
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15. What situation is best for a value stream map?
a. Go/No-go meeting

b. Permit application

c. Production facility

d. Design-build
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