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Agile-Stage-Gate Approach:
Exploratory Research on the Structure, Roles, and
Responsibilities
By Ali Eljayar* & Jeff S Busch±
One of the most prominent methodologies gaining recognition in recent years is the
Agile-Stage-Gate approach. The relatively new hybrid model is a combination of the
Stage-Gate and the Agile-Scrum models. Several companies already using the StageGate process have recently adopted the Agile-Stage-Gate approach to improve product
development and project management. However, each of these companies has added
their adjustments and modifications to the new approach in order to accommodate their
specialized needs and to achieve the goals that are unique to their company. Therefore,
no fixed structure or standardized features have been explicitly assigned to this hybrid
approach. Instead, each company has added on different features and manipulated the
new approach to fit whatever needs arise from moment to moment. This ambiguity leads
to the question of whether the structure, roles, and responsibilities of this new approach
can be defined and if so, how these clear and consistent definitions can improve
productivity, efficiency, communication and market response time. The purpose of this
study is to explore the structure, roles, and responsibilities within this new approach and
to identify patterns that emerge during the product development and project
management processes. The research questions presented were administered and
examined through a qualitative survey. Fifty-two complete responses were collected
from experienced individuals who have varying degrees of experience with the AgileStage-Gate approach. These findings revealed many similarities and differences between
the structure, roles, and responsibilities of this approach, which were also dependent on
the product and project type being considered. The most apparent similarities between
roles and responsibilities were found in the case of software products and new product
development projects. The Agile-Stage-Gate approach has also had a significant and
undeniable impact on team communication and performance and was shown to improve
overall quality and productivity.
Keywords: agile, stage-gate, customer, scrum, sprint, hybrid, ideation, combination
products, backlog, retrospective

Introduction
Background of the Agile-Stage-Gate Approach Research
The nature of new product development is characterized by complexity and
uncertainty in most cases. Companies are racing to be the most innovative and to
react quickly to market changes. The unpredictable nature of this process places
manufacturers under highly-competitive pressure. Organizations are required to
keep their product development systems up to date and maintain a level of
innovation in order to retain high customer satisfaction. Each organization must
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also determine how to introduce their new product to the market in a relatively
short time while staying within their predetermined budget and scope. The
complexity and uncertainty associated with product development make it difficult
for companies to deliver the product on schedule and within budget, all while
maintaining high levels of quality. Therefore, companies must prioritize creativity
in order to continuously adapt to the rapidly changing industry environment by
both modifying and transforming their way of thinking and doing things. This
openness to transformation will allow companies to remain adaptive, instead of
solely predictive.
One of the most noticeable methodologies that has gained recognition in
recent years is the Agile-Stage-Gate hybrid approach. Some companies have
adopted this hybrid approach to reduce time-to-market and to respond to changing
customer requirements more quickly. The Agile-Stage-Gate approach is a
combination of the Stage-Gate model and the Agile-Scrum model, which will be
discussed in detail later. The framework of the Stage-Gate model is used to
manage New Product Development by following a sequence process and a plandriven focus, whereas agile models (such as Scrum, used widely in the software
industry) focus more on customer feedback and short-term outcomes that require
immediate attention.
Statement of the Problem
Several companies that already use the Stage-Gate process have recently
adopted the Agile-Stage-Gate approach for new product development. However,
each of these companies has also added adjustments and modifications to the
hybrid model in order to accommodate their system needs and to achieve their
ultimate goals. Therefore, there are no fixed structures or standardized features
explicitly assigned to this hybrid approach. Instead, each company adds on
different features and manipulates the hybrid model to fit their immediate needs.
This research therefore focuses on defining the structures and features of this new
approach as well as identifying the roles and responsibilities associated with it in
order to discover consistent definitions that lead to improved productivity,
efficiency, communication and market response time.
Purpose of the Study
Many authors have already discussed different aspects of the Agile-StageGate approach. However, few have outlined the fluid changes in roles,
responsibilities, and structure associated with the hybrid model and the patterns
that emerge when applied to different products and projects. This paper aims to
explore the current version of the Agile-Stage-Gate approach when developing
different products (such as software, hardware, and combination products), as well
as different project types (such as New Product Development, R&D, and projects
that provide a service to customers). This study will focus on companies that
implement Stage-Gate first and then adopt the new approach. This research will
also identify the recurring structures, roles, and responsibilities that define this
hybrid approach.
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Research Questions
This project will address five research questions (listed below) to outline
exactly what will be covered in the research and how the purpose of this study will be
fulfilled.

RQ1: What is the structure of the Agile-Stage-Gate approach when applied to
the different products (software, hardware, and a combination of both) and
within different projects (New Product Development, R&D, and a project that
provide a service to customers)?
RQ2: What team roles are instituted by companies that use the Agile-StageGate approach?
RQ3: What are the responsibilities of each team role when the Agile-StageGate approach is in use?
RQ4: What effect does the Agile-Stage-Gate model have on project team
quality, specifically pertaining to 1) communication and 2) coordination?
RQ5: What is the long-term strategy and vision of each company that applies
the Agile-Stage-Gate approach?
Assumptions and Limitations
Although this paper will provide a brief overview of both Agile and StageGate models separately (including the structure, roles, and responsibilities of
each), the main focus will remain on the structure, roles, and responsibilities
associated with the Agile-Stage-Gate hybrid approach. In addition, the associated
benefits and improvements produced by adopting the hybrid model will remain a
focal point. The aim is not to focus on the details of each separate model, nor how
each stage or sprint is functioning individually. Instead, the organization and
communication of team dynamics will be examined, along with how each
different type of team operates within the project team as a whole and within the
rest of the organization.
Literature Review
In this section, established information from current and previous research
will be presented regarding the Stage-Gate, Agile-Scrum and Agile-Stage-Gate
project management methods, which is the main focus of this paper. This section
also will provide extensive information from different industry papers about what
has already been examined regarding the Agile-Stage-Gate approach in terms of
the structures, roles, and responsibilities of this approach, along with project team
organization and resources for each implemented method.
Stage-Gate Models
The Structure and Principle of Stage-Gate Models
The Stage-Gate approach was adopted by industries world-wide around 1990.
Since then, it has become a well-known model used to manage New Product
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Development. The model is designed to move a new product from idea to launch
(Cooper 1990). It aims to drive new product projects to the market, both quickly
and effectively. The model’s structure is made up of stages and gates, with each
stage composed of a set of prescribed cross-functional and parallel activities
(following a typical 5-stage/5-gate process, as shown in Figure 1).
In each stage, the project team members execute tasks and take action to
move the project forward. The necessary pieces of information related to each
stage are compiled and monitored closely in order to reduce risk and uncertainty
(Cooper 2006). A gate follows each stage, at which time a Go/Kill decision is
made. Each of these gates also serves as a checkpoint and a function of quality
control to ensure that the project is executed correctly. Over the past few decades,
Stage-Gate models have evolved from a simple linear process to a more dynamic
and integrated process that can quickly respond to market changes and customer
needs (White 2008).
Figure 1. Flow of a Typical Stage-Gate Model

Source: Cooper 2010.

The phase of Discovery is designed to discover business opportunities and
provide new ideas.
1. Scoping: The primary purpose of this stage is to build a robust
understanding of the project and define the general scope of the product
(Cooper 2015, 2010).
2. Building a business case: The selected ideas are tested and developed in
regards to technical, financial, market and operational aspects. This phase
aims to ensure that the product is feasible and corresponds to the market
requirements. A more detailed and in-depth investigation takes place,
justifying the project and planning a robust business case (Cooper 2015,
2010).
3. Development: At this point, a specific criterion for the new product must
be met in order to move into this stage. The project team develops a
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detailed design of the new product and the result of this stage is a labtested product (Cooper 2015, 2010).
4. Testing and validating: A complete paradigm is tested and validated in
this phase to determine if there are any required changes before moving
on to the last stage. Marketing and branding validation is also checked
and tested (Cooper 2015, 2010).
5. Launch: In this stage, the commercialization process begins with a full
operation of production. The market and distribution plans are executed
and the project team is now ready to launch the product (Cooper 2015,
2010).
6. Gates: Before each stage, there is a gate where a Go/Kill and prioritization
decision is made. These gates serve as quality control checkpoints to
ensure that the product has successfully met the six proven criteria, which
include 1) Strategic Fit, 2) Product and Competitive advantage, 3) Market
Attractiveness, 4) Technical Feasibility, 5) Synergies/Core Competencies
and 6) Financial Reward. By applying these criteria, any mediocre
projects are culled out at each gate. These gates are usually monitored and
controlled by senior managers from different functions. They are called
the gatekeepers and they own the resources required by the project leader
and team for the next stage (Cooper 2015, 2010).
Stage-Gate Roles and Responsibilities
Project team members in all organizations and projects need to thoroughly
understand their roles and responsibilities in order to complete their specific tasks
and participate effectively in the project development. Roles and responsibilities
are an imperative component of the Stage-Gate model and are considered to be
one of the five primary artifacts of the Stage-Gate approach. In his book "Winning
at new products", Dr. Cooper, who introduced the Stage-Gate model for the first
time in 1986, outlines the specific roles that are vital to the success of the StageGate model. These include Project Team Members, a Project Leader, a Project
Manager (optional), Gatekeepers, a Process Manager, and an Executive Sponsor
(Cooper 2011).
Project Team is made of members from different departments (such as
technical, marketing, operations, and sales) who come together to create a
cross-functional team. Usually, the team starts the project and is accountable
for accomplishing their individual tasks, and the project deliverables within
the designated time frame.
Project Leader is a member of the Project Team and plays a critical part in
terms of leading by promoting the project, managing resources, and handling
the external interfaces of the project with senior management.
Project Manager is an optional role for the smaller project because the
Project Leader is also able to act as Manager. The responsibility of the Project
Manager is to ensure that the project functions well, and the project team
utilizes the project management tools and methods appropriately.
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Gatekeepers form a cross-functional group that is usually made up of senior
management. This group owns the resources for the project and makes the
Go/Kill and prioritization decisions.
Process Manager is assigned by 72.2% of manufacturing companies to
supervise the gating system and to ensure that the Project Teams understand
and maintain the process and its practices (Cooper 2011). The Process
Manager may also facilitate gate meetings, coach teams, and provide training.
Executive Sponsor role is activated for large projects and is usually a
member of the senior management. This role serves to mentor and guide the
Project Team and advise the Project Leader. The Executive Sponsor can also
overlap roles by simultaneously acting as a Gatekeeper.
Project Team Organization and Resources
Providing the Project Team with sufficient resources and the right
organizational structure will strongly influence project outcomes. Having
dedicated resources that are available for full-time use is one of the most critical
factors for producing practical product innovation, as seen in Figure 2, 58.6% of
the best innovators have dedicated resources for product development, while
48.3% have a focused cross-functional group (made up of marketing, operations,
and R&D departments). Overall, a focused Project Team that makes use of
available resources has been proven to have a strong positive impact on
performance (Cooper 2011).
Figure 2. Impact of Project Team Focus and Dedicated Resources on Performance

Source: Cooper 2011.

The organizational structure and composition of the Project Team dramatically
determine the success of product innovation, which includes the identification of
roles, responsibilities, and assigned tasks. The product innovation process is not
the mission of only one division; it is multidisciplinary, cross-functional work. As
shown in Figure 3, more than 79% of the best innovators have a cross-functional
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team with clearly assigned individuals and an identifiable Project Leader (Cooper
2011).
Figure 3. Impact of New Product Development on Innovation and Performance in
Project Teams

Source: Cooper 2011.

Agile Project Management
New management techniques have emerged in the latter part of the 20th
century as a response to the internet revolution and its associated technologies.
This evolution raised the criteria for successful projects. Companies are now
required to not only produce high-quality products but to produce them rapidly.
This evolving global economy is characterized by 1) a high degree of uncertainty
in business projects, 2) an increase in customer desire for speed, and 3) a quick
response to market changes (White 2008).
Organizations and project managers must be equipped with persuasive
techniques (such as Agile project management) in order to have the ability to
adjust quickly and respond to business needs. Agile project management is based
on the twelve principles from The Agile Manifesto that was first introduced in
2001. Agile project development relies heavily on the concept of self-organized
teams, who work closely with customers and collaborate between multiple
functions throughout many iterations. The focus is on the adaption of changes as
the project progresses (Sliger 2011). Agile project management aims to help
companies maneuver the reality of continuous change by allowing the project
team to work closely with customers, define their requirements, and incorporate
changes throughout the project life cycle (Sliger 2011). Agile project management
is also considered to be a better way to oversee the older problems associated with
traditional project management techniques (such as Waterfall) when managing
large IT projects (Cooper and Sommer 2016a).
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Applying Agile Methods through Scrum
In 1981, Ikujiro Nonaka and Hirotaka Takeuchi first identified the Scrum
approach in the Harvard Business Review in a piece titled, "The New New
Product Development Game" (Cooper and Sommer 2016a). The authors utilized
the sport of rugby as a metaphor to show the effectiveness of self-organized teams
in innovative product development and delivery. Jeff Sutherland, Ken Schwaber,
and Mike Beedle applied this method to their field of software development at
Easel Corporation in 1993, which became the Scrum framework (Sliger 2011).
Scrum is a dominant agile methodology and is intended to guide teams in the
form of iterative and incremental delivery of a product. 42% of organizations use
Scrum, while another 54% of companies combine it with other techniques (Scrum
Alliance 2015). The Scrum approach focuses on the use of an experimental
process that allows the team to respond rapidly, effectively, and efficiently to
market changes and customer needs. The Scrum framework is based on the idea
that fixed timeframes and costs will best control project requirements. In contrast,
traditional project management methods use fixed requirements to control time
and cost. The Scrum framework consists of Sprints, Product backlog, Sprint
Backlog, Sprint Planning meeting, Backlog Tasks, and Daily Scrum Meeting, as
shown in Figure 4 (Vedsmand et al. 2016).
Figure 4. Important Elements of the Agile-Scrum Method for IT Projects

Source: Vedsmand et al. 2016.

Sprints are the basic units of Scrum methodology. Each is a time-box of
continuous development and test iteration, usually lasting 1–4 weeks. The
Sprint can be seen as a container for other Scrum activities, such as the Daily
Scrum daily meeting, Sprint Review, Sprint Planning, and Sprint
Retrospective. In the case of a big project and a larger team, many sprints can
be run simultaneously or consecutively (Schwaber and Sutherland 2017,
Sliger 2011, Schwaber 2004).
Product Backlog acts as the overall vision and map for product production.
The Product Backlog lists all the product features, functions, and requirements
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necessary to create a finished product. It is managed by the product owner and
continuously updated based on product progress and customer needs. The
Product Backlog is prioritized based on the development strategy with the
essential items listed first (Schwaber and Sutherland 2017, Sliger 2011,
Schwaber 2004).
Sprint Backlog is a list of chosen items from the Product Backlog that are
developed in each Sprint. The development team agrees on how they will
deliver the requirements for the current Sprint during the Sprint Planning
Meeting. The Sprint Backlog provides a thorough overview of the work that
has been done, along with the remaining work required for completion
(Schwaber and Sutherland 2017, Sliger 2011, Schwaber 2004).
Sprint Planning Meeting is an event where the Scrum team determines how
the team will accomplish the Sprint Backlog tasks. In this meeting, the Scrum
team selects items from the Product Backlog that will be achieved in the
subsequent Sprint. The team will also agree upon the definition of "done" and
define the Sprint goal (Schwaber and Sutherland 2017, Sliger 2011, Cooper
and Sommer 2016a).
Daily Scrum Meeting is a daily 15-minute meeting facilitated by the Scrum
Master. At this meeting, the development team discusses what they
accomplished in the last 24 hours, what they will do today, and what
challenges they are facing. The daily Scrum meeting is meant to improve
communication, remove obstacles, share knowledge, and make sound
decisions (Schwaber and Sutherland 2017, Sliger 2011, Cooper and Sommer
2016a).
Sprint Review is conducted at the end of every Sprint when the delivered
product increment is presented to management and customers. The outcome
of the Sprint Review is a working increment, such as a prototype or a piece of
functioning software. The Product Backlog is also revised, and the team
provides their input for the following Sprint (Schwaber and Sutherland 2017,
Sliger 2011, Cooper and Sommer 2016a).
Sprint Retrospective is often a three-hour meeting for a one-month Sprint.
The goal of the Sprint Retrospective is to evaluate the process and implement
the lessons learned into the next Sprint. The Scrum Master is responsible for
facilitating the meeting and ensures that the Sprint process is adequately
adhered to (Schwaber and Sutherland 2017, Sliger 2011, Cooper and Sommer
2016a).
Roles and Responsibilities of the Agile-Scrum Method
The Scrum team is a multi-functional and self-organized team. The team
should have all the competencies needed to achieve all tasks for the product
increment. The Agile-Scrum framework has only three roles: Scrum Master,
Product Owner, and Development Team (Sliger 2011, Schwaber and Sutherland
2017).
Product Owner owns the Product Backlog and is responsible for
communicating the project vision to the team. The Owner focuses on
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maximizing the product value and ensures everything is completed during the
Sprint. The Product Owner is also responsible for prioritizing and managing
the Product Backlog (Sliger 2011, Schwaber and Sutherland 2017).
Scrum Master is the keeper of the Scrum’s rules and process. The Scrum
Master usually facilitates team communication and ensures that the team
operates according to the Scrum rules. The Scrum Master also assists the team
in removing any external obstacles and negotiates with stakeholders who are
external to the team (Sliger 2011, Schwaber and Sutherland 2017).
Development Team typically consists of 3–9 people who are responsible for
delivering the product requirements that were agreed upon beforehand at the
end of each Sprint. The team is self-organized and co-located, meaning that
they work in the same physical environment. The whole team is accountable
for the Sprint, meaning that they collaborate and help each other to solve
problems (Sliger 2011, Schwaber and Sutherland 2017).
Integration of the Agile Method into the Stage-Gate Process
The Drive to Adopt the Agile-Stage-Gate Model
As a result of the internal and external challenges faced by the manufacturers
in new product development, the Agile-Stage-Gate has become a practical solution
to overcome these challenges. The high demand from the customers to shorten the
time-to-market, respond faster, and increase the flexibility during product
development also revealed the need for this new approach. Manufacturers have
recognized that the traditional methods are no longer feasible to deal with
challenges evolving from new complexity. Thus, a new approach and mindset are
needed to overcome these challenges (Cooper and Sommer 2016a, Sommer et al.
2015). In recent years, various manufacturing companies (especially Business-ToBusiness organizations) have adopted the Agile-Stage-Gate hybrid method in
order to respond to market changes in the industry quickly (Cooper and Sommer
2016a, Sommer et al. 2015).
Combining the Agile-Scrum Approach with Traditional Gating Processes
The discussion on whether or not the Stage-Gate and Agile methods can be
successfully combined has already begun. Since identifying successful examples
of this combination is imperative for the future of the hybrid model, a few IT
companies have begun to implement the agile methods into their existing StageGate process. For example, Karlström and Runeson (2005, 2006) studied three
large scale European technology companies, namely Vodafone, Ericsson, and
ABB (Karlström and Runeson 2005, 2006). These three firms each integrated the
Agile approach into the Stage-Gate process for their IT projects. The results of this
study revealed that the two approaches integrated seamlessly. Also, the new
approach improved the internal team communication, planning, and customer
feedback on the early stages, thus proving that the two models were compatible
(Karlström and Runeson 2005, 2006).
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Applying the Agile–Stage-Gate Approach to Physical Products
Although there is a shortage of research that examines the application of the
Agile-Stage-Gate approach for the development of physical products, one Danish
study chose to focus on five manufacturing companies that integrated Agile into
their Stage-Gate system (Cooper and Sommer 2016a, 2016b, Sommer et al. 2015).
The results of this study positively indicated that the Agile-Stage-Gate method
could be successfully implemented for physical products from an operational
standpoint. The study specifically revealed that the hybrid approach improved
efficiency, and reduced work effort by 25% per project and reduced rework by
nearly 20% (Cooper and Sommer 2016b). These five firms also reported that the
new approach increases the visibility of the processes overall, improves team
ownership, and increases motivation. In addition, they noted a significant
improvement in the communication within the team and in the coordination across
the entire organization (Cooper and Sommer 2016b).
Previous Instances of Main Research Questions Addressed by Other Researchers
This section examines what research has been conducted previously regarding
the five main research questions outlined in this paper. The previous research
available is somewhat limited, hence the purpose of the in-depth analysis
presented in this project. However, all available information found in the literature
has been gathered and outlined below.
RQ1 - What is the structure of the Agile-Stage-Gate approach when managing
different products (e.g., software, hardware, or a combination of both) and
different projects (e.g., new product development, R&D, or customer service)?
Combining Agile and Stage-Gate methods does not necessarily mean
abandoning the individualized nature of the Stage-Gate approach. Instead, the
Agile-Scrum features can be integrated into the Stage-Gate model to maximize the
benefits of both (Sommer et al. 2015). The Agile-Stage-Gate is most often
implemented during the Development and Testing stages. However, it has been
found that Agile-Stage-Gate functions effectively in all stages of the project, as
shown in Figure 5 (Vedsmand et al. 2016).
For instance, one case study conducted by Dr. Robert Cooper on a global
company called Thermo-Valves (a disguised name) revealed that the Agile-StageGate approach should be applied across every stage in order to achieve the
maximum benefit (Cooper and Sommer 2016a). Another example comes from a
GEMBA Innovation company in Denmark that applied the Agile-Stage-Gate
approach to their version of the ideation and concept stages to great success
(Cooper and Sommer 2016a). Other early adopters of the Agile-Stage-Gate
approach reported that it could be used in the early stages, but that some
adjustment and modification is still needed (Cooper and Sommer 2016a). Figure 6
outlines the structure required to effectively integrate the Agile-Scrum model into
the earlier stages of development (Vedsmand et al. 2016).
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Figure 5. Flow of an Integrated Agile-Stage-Gate Hybrid Model

Source: https://innovationmanagement.se/2016/08/09/integrating-agile-with-stage-gate/.

Figure 6. Example of the Agile-Stage-Gate Approach using Scrum (Including
Early-Stage Sprints)

Source: https://innovationmanagement.se/2016/08/09/integrating-agile-with-stage-gate/.

Although manufacturing companies still tend to modify the Agile-Stage-Gate
hybrid to fit their needs and maximize their values, most of the Agile-Scrum
features that are used in the IT industry (such as the Sprint, Product Backlog,
Sprint Review and Daily Scrum meeting) are still applied when using the AgileStage-Gate model. The Agile-Stage-Gate approach introduces a brand new way of
thinking and planning for manufacturing organizations. For instance, when using
the hybrid model, the project team can implement a plan-on-the-fly approach so
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that they only need to expend energy on what is mandatory in the current Sprint or
Stage (Cooper and Sommer 2016a).
Unlike the planning process involved in traditional project management
methods, the Agile-Stage-Gate approach allows the Project Team to plan on the
fly for each Sprint in real-time and respond more dynamically to product
improvement. The hybrid model also enables the team to work more closely with
the customer and receive their feedback on the incremental release of the designs
and prototypes. This increased access to the customer is crucial since the
customer’s voice acts as the primary driver for improvement, allowing the team to
move product development in the right direction. In the Agile-Stage-Gate model,
time-boxed Sprints are still applied and last from 2 to 4 weeks, although they may
last longer for big or more complex projects. The Project Team is still required to
produce something physical for the customer and stakeholders at the end of each
Sprint. The Sprint Review occurs at the end of each Sprint with the aim to present
the Sprint result to the customer and management. As a result of this Sprint, the
Scrum team presents a concept, prototype, or even a Voice of Customer study –
"something tangible" (Cooper and Sommer 2016a).
The Daily Scrum Meeting is one of the Agile-Scrum tools that quickly
integrated into the Agile-Stage-Gate approach. This is a short meeting, where the
project team meets every day for 10–15 minutes to review the work progress. The
Scrum Master gives every member of the team the opportunity to provide the
status of what they achieved yesterday, what they expect to do today and to
discuss any future problems they may foresee. During this meeting, the team
collaborates and shares their collective knowledge in order to solve the problem of
the day.
The purpose of the Retrospect Meeting is to improve the standard way of
doing things. The team members discuss their successes and failures from the
previous Sprint and try to solve the key issues that prevented them from reaching
peak performance. In this meeting, each team member shares their concerns and
suggestions on how to self-improve for the next Sprint.
The Agile-Stage-Gate approach adopts most of the Agile-Scrum tools. The
Product Backlog is an agile tool that has also been adopted by Agile-Stage-Gate.
The Product Backlog is equivalent to the product definition (or requirements
specification) in traditional project management. Unlike standard product
definition, however, the Product Backlog does not contain a detailed specification
of the product but rather highlights the customers’ needs and requirements. The
Product Backlog is a dynamic document in which items are prioritized, and the
most crucial obstacle is tackled first.
The Sprint Planning Meeting occurs at the beginning of each Sprint. The
Project Team takes the top priority items from the Product Backlog (which is
maintained by the Product Owner) and creates the Sprint Backlog, a list of the
most critical items to be implemented in the current Sprint. The Product Owner
decides what moves to the top of the list, while the team translates these items into
clearly defined actions and estimates the time needed to accomplish each task.
Gates and Stages are still applied in the Agile-Stage-Gate hybrid approach.
Each Gate acts as a door where the Go/Kill decision is made, which allows a
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project to either move on to the next stage, or be rejected and thus discontinued.
The Stages provide a high-level overview of the main phases of the project. Stages
and Gates provide the senior management with the ability to micromanage the
process and also obtain any necessary information about the actions being
implemented and the expected deliverables for each Stage.
The use of Gates is critical in the Agile-Stage-Gate approach, but the question
of whether or not separate Gates should be used for products with hardware
components versus products with software components still remains. Most AgileStage-Gate users find that having multiple Gates for different deliverables within
the same project is troublesome and not beneficial. It is more efficient to have one
Gate and one Gatekeeper to control each Stage and make the Kill/Go decisions.
Because of the high level of uncertainty in the early Stages, Gates in the AgileStage-Gate approach are more flexible and focus more on what is delivered, not on
the Kill/Go decision structure.
RQ2/RQ3 - Roles and responsibilities instituted by companies using the AgileStage-Gate model
In 2016, Cooper and Sommer presented the results of their Agile-Stage-Gate
hybrid model case study, which examined two global manufacturing companies
(Cooper and Sommer 2016a). The case study highlighted how these companies
did not adopt all Agile-Scrum roles but continued to use one or more of the
familiar roles and traditional responsibilities (including Project Leader, Project
Manager, and Team Members). For instance, the companies used the title "Project
Leader" instead of "Product Owner" for the individual who was responsible for
leading the project. In the case of more complex, large scale projects, the
companies sometimes had a "Process Manager", whose role is similar to that of
the traditional "Project Manager". Although the responsibilities associated with the
roles’ terms were similar to those in the Agile-Stage-Gate approach, the titles used
were markedly different (Cooper and Sommer 2016a).
In the Agile-Stage-Gate model, the Project Leader is one of the project team
members and is responsible for pushing the project forward to its ultimate goal.
The Leader is responsible for managing the resources and handling the external
interfaces of the project with senior management, as well as generating a clear
value proposition and ensuring stakeholder commitment.
The Product Owner owns the Product Backlog and is responsible for
communicating the project vision to the team. The aim of this role is to focus on
maximizing the product value and ensure that all necessary steps are completed
within the Sprint. The Product Owner is also responsible for prioritizing and
managing the Product Backlog and works closely with the development team to
ensure they are moving in the right direction. The Product Owner shares some of
the same responsibilities as the Project Leader in traditional product development.
Some companies prefer to label the role of Project Leader as Product Owner in
order to avoid confusion. In contrast, the responsibility of the Project Manager is
to verify that the project is functioning well and that all project management tools
and methods are being employed.
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Many Agile-Stage-Gate users implement the Gatekeeper Role at the
leadership level, which stems from the Stage-Gate system. This role allows senior
management to review the project periodically, kill weak projects, and make
resource commitment decisions so that the project team can secure the funding and
personnel needed to accomplish the project. The resource commitment is
imperative in terms of accelerating the work and reducing the time-to-market
(Cooper and Sommer 2016a). In addition, the Gatekeeper Role allows senior
management to track the project’s progress and performance in each Gate.
The Project/Process Manager and the Project Leader are highly valuable
and essential roles in the Agile-Stage-Gate approach. The roles are best split
between two different people, preferably a Product Owner or Project Leader and a
Scrum Master. The Project Manager or Scrum Master can often support
multiple projects at once, depending on the size and complexity of each project.
When managing smaller projects, the team leader will sometimes take on each role
and act as both a leader and project manager (Cooper and Sommer 2016a). Based
on the research results outlined in this paper, the roles and responsibilities in the
Agile-Stage-Gate approach are noticeably different from company to company
and depend primarily on the size and complexity of each project. Since each
company tailors this new hybrid approach to fit their specific needs, the
terminology for these roles and responsibilities are inconsistently applied from
company to company and project to project, leaving room for ambiguity and
miscommunication.
RQ4 - What effect does the Agile-Stage-Gate model have on project team
quality, including 1) communication and 2) coordination?
Team communication, coordination, and performance are essential
components to measure when operating under the Agile-Stage-Gate approach. The
project team is co-located and dedicated to one project with designated project
rooms. The team uses visual, physical scrum boards to produce efficient
developments and better communication. Scrum meetings are conducted daily
within the teams at their Scrum boards and are facilitated by the Scrum Master.
When operating from the Agile-Stage-Gate approach, the project team remains
intact for the lifespan of the project to ensure ownership and accountability.
Isolation from other parts of the organization is the main challenge that arises from
having a dedicated team.
In the Agile-Stage-Gate approach, the Sprint board is still used to outline the
Sprint Backlog, which lists all the activities and tasks that must be completed
during the Sprint. There are many ways to utilize the Sprint board, but the most
common format is to use three columns: "To-do", "Doing", and "Done". The
Sprint board is a useful tool to track Sprint tasks and to monitor team activities
(Cooper and Sommer 2016a).
The Danish study revealed that employing the Agile-Stage-Gate approach
reduced work effort by 25% per project, reduced repeated work by nearly 20% and
improved efficiency overall (Cooper and Sommer 2016b). The five organizations
that were studied also observed an increase in the visibility of processes, improved
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team ownership, and overall motivation. Additionally, the manufacturing firms
noticed a significant improvement in the communication within the team and in
the coordination across the whole organization.
In order to measure performance, the Danish researchers created their own
consistent metrics across all five of these companies. These metrics, as presented
in Figure 7, outlines the results of the Danish study and reveal significant
improvements, including faster response time to product changes and customer
requirements. The results also reveal an improvement in team communication,
ownership and project productivity.
Figure 7. Benefits from Implementing the Agile-Stage-Gate Approach (Mean
Scores of 10 Respondents across 5 Firms)

Source: Cooper and Sommer 2016.

The results from the Danish study also align with the Agile-Stage-Gate case
studies that Dr. Robert Cooper conducted in the United States in 2016. The
American companies Dr. Cooper studied were early adopters of the Agile-StageGate hybrid approach. Each of the five organizations reported an improvement in
product requirement modifications, better team communication and a reduction in
time-to-market response. Although Dr. Cooper's studies are somewhat limited in
scope, when his results are combined with the previous results of the Danish study,
the research strongly suggests that the Agile-Scrum method can be seamlessly
integrated into the Stage-Gate system and that the two methods are remarkably
compatible (Cooper and Sommer 2016a).
Several manufacturing firms have adapted the Agile-Scrum approach at the
operational level (Sommer et al. 2015). Applying Agile-Scrum at this level allows
the project team to benefit from the broad range of communication paths provided
by the Agile-Scrum model versus the limited communication styles found in
traditional models, as seen in Figure 8.
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Figure 8. Communication Paths Provided by the Agile-Scrum Model vs. Traditional
Communication Styles

Source: Cooper and Sommer 2016b.

As seen in Figure 8, a spider communication flow is used in the traditional
methods where the Project Manager remains the focal point for all
communications. This structure strictly limits the amount of communication that
takes place between project members. In contrast, adapting the Agile-Scrum
method within the hybrid approach opens up more communication pathways
between team members, which increases the sharing of knowledge and
collaboration within the project team (Cooper and Sommer 2016b).
RQ5 - What is the long-term company strategy and vision when applying the
Agile-Stage-Gate model?
Most Agile-Stage-Gate users keep the Stage-Gage unchanged at the
management level and implement Agile-Scrum at the operational level (Cooper
and Sommer 2016a, Sommer et al. 2015). This strategy allows the organization to
manage its portfolio and allows the Portfolio Manager to clearly see the progress
of the project and status of the product backlog (Cooper and Sommer 2016a).
Using a virtual software tool that creates visual boards further enables companies
to not only manage individual projects but to monitor and control the full project
portfolio in real-time. In addition, these visual boards allow managers to run
analytics across the portfolio of all projects in order to see the actions and types of
tasks being implemented by specific people and departments. Managers are also
able to monitor and control the resource capacity in order to improve project
planning within the portfolio.
In traditional methods, the Portfolio Manager receives periodical reports on
the project’s status, which may delay the necessary intervention by weeks at a
time. In contrast, the enhanced capability inherent in the Agile-Stage-Gate model
allows potential problems to be immediately identified so that the required actions
can take place without delay (Cooper and Sommer 2016a). Although there is still a
limited amount of research that focuses on the performance results achieved when
implementing the Agile-Stage-Gate approach for physical products, the available
research still provides positive evidence that this new hybrid approach reduces
time-to-market and increases the success rate of projects (Cooper and Sommer
2016b).
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Learning how to maneuver the uncertainty involved in new product
development is crucial to the ultimate success of a product. For innovative
products that use new technology and are new to the market, staying attuned to the
voice of the customer and performing technical assessments or market analyses
does not reduce all risk when dealing with the uncertainties that exist prior to the
development stage. Understanding customer needs and values on a deeper level
can technically only be learned through experimentation. The sprint-iterations
process in the Agile-Stage-Gate model provides an excellent environment in
which to experiment and test the prototype. The Project Team can begin by first
understanding the product requirements and then envision a technical solution
during the Development and Testing stages of the project. The Agile-Stage-Gate
approach also allows the Project Team and the customer to learn more about the
product during the Development and Testing stages, especially for more innovative
products.
Ever-changing product requirements pose a significant challenge when it
comes to new product development. Traditional gating models often struggle to
respond and adapt to these changing requirements, especially by the time they
enter the late stages. In contrast, the Agile-Stage-Gate approach rapidly builds a
prototype via the Sprints, which allows the customer and the Project Team to
implement any necessary modifications in the product design during the
development stage at a much lower cost.

Methodology
Research Method
Since the Agile-Stage-Gate model is a relatively new approach that has only
recently been adopted by the manufacturing industry, the structure, roles, and
responsibilities have not been clearly defined or standardized. Instead, each firm
adopts and modifies its own version of this hybrid approach. In order to examine
the similarities and differences among companies who have adopted this model in
more depth, a survey was created and conducted in order to investigate the
recurring patterns that emerge when the Agile-Stage-Gate approach is
implemented.
Survey Design
The survey questions were developed by first reviewing the available
literature on the Stage-Gate method, Agile-Scrum, and the Agile-Stage-Gate
approach, along with a round table discussion with Subject Matter Experts (SME).
to establish result expectations. As a result, the survey covers seven main
categories of research questions. This specific survey approach was selected
because obtaining data from participants who have varied experience with
multiple projects and products helped to define the structure of the Agile-Stage-
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Gate model, as well as the roles and responsibilities involved. The survey has 71
questions divided into seven groups:
1.
2.
3.
4.
5.

Participant experience and knowledge
Structure and features in the Agile-Stage-Gate approach
Project team roles in the Agile-Stage-Gate approach
Responsibilities in the Agile-Stage-Gate approach
Communication and teamwork performance in the Agile-Stage-Gate
approach
6. Company strategy for adapting the Agile-Stage-Gate approach
7. Agile-Stage-Gate approach performance rate
Respondents were asked to answer each question by selecting an agree/
disagree statement that ranged from 1 to 5 (1-Strongly disagree, 2-Disagree, 3Neutral, 4-Agree, 5-Strongly agree). For each research question, multiple answers
were presented based on different Product and Project Types to understand the
similarities and differences that exist within the Agile-Stage-Gate approach.
Data Collection and Visualization
The survey was launched online using the Qualtrics tool and distributed on
multiple social media platforms and on several Project Management websites and
was redistributed every three days for one month. The target population was
experts who already had experience with the Agile-Stage-Gate approach in the
manufacturing industry. Following a one month posting, 144 responses were
collected with incomplete responses not considered for the research process.
Using Tableau Desktop Software multiple factors were applied to create specific
charts, such as product and project type. The application of these factors and
variables helped to clearly highlight the elements that affect the implementation of
the Agile-Stage-Gate approach within different products and projects.
Respondents
A final 52 qualified respondents became the final pool from which the
research results were based upon. Overall, 97% of the respondents were in strong
agreement with all the survey questions as shown in Figure 9.
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Figure 9. Total Percentage of Responses

The demographics reflecting the respondents’ experience, educational
background, participant’s organization, project types, geographic location, and
those that are using a form of Agile–Stage Gate have been removed to conserve
publishing print space (Figures 10–15 were removed).
Results and Analysis
Figure 16. Percentage of Companies that Implemented the Stage-Gate Model
First

To analyze the results of the six groups of survey questions, specific filters
were applied firstly to respondents who selected "Strongly Agree" to the survey
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questions (see Figure 9), followed by specific factors pertaining the differences
between the structures, roles, and responsibilities and additionally to each group
based on the product and project type that companies manage. A third filter was
applied to the type of project such as New Product Development (NPD), Research
&Development (R&D), and Services. Figure 16 indicates the Percentage of
companies that implemented the Stage-Gate model first, prior to the application of
Agile. All of the figures referenced below are provided in the Appendix.
Common Structures and Features in the Agile-Stage-Gate Approach
The results (Figure 17) show that the integration of the Agile-Scrum model is
not limited to a specific stage. Instead, manufacturing firms apply this model
throughout different stages of the Stage-Gate model. This finding reveals that the
integrated approach can be implemented throughout every stage. Dr. Robert
Cooper obtained the same results from his Agile-Stage-Gate case studies, which
revealed there is not only a possibility of using the Agile-Stage-Gate model during
Development and Testing but during the earlier stages as well (Vedsmand et al.
2016).
Common Structures and Features of the Agile-Stage-Gate based on Product Type
The results related to this section were filtered based on the product and
project types (Software, Hardware and Combination) in order to learn more
about the Agile-Stage-Gate structure. The survey’s findings revealed that the
structure of the Agile-Stage-Gate approach varies slightly depending on the
participant’s opinion. For example, in the case of software products (Figure 18)
respondents strongly agreed that companies integrate all the features of AgileScrum into the Stage-Gate model. This means that the Agile-Stage-Gate approach
combines all Agile-Scrum and Stage-Gate structures and features under one
model.
In contrast, the results that were in agreement for hardware and combination
products have a lower percentage overall than for software products (Figures 19
and 20). It would appear that companies are still determining how to best combine
both models when working with hardware and combination products. Regarding
the implementation of the Agile-Scrum into different stages, the results based on
the product type show that the implementation of the Agile-Scrum model is not
limited to the Development and Testing stages and can effectively be applied to all
stages.
Common Structures and Features based on Project Type
Results filtered by project type, (NPD, R&D, and Services) all the
established structures and features are still applied in the hybrid model, but with
different levels of agreement (Figures 21 and 22). Participants 33% of the time
indicated more familiarity integrating the Agile-Stage-Gate model when managing
NPD projects.
Regarding service projects, none of the respondents (Figure 23) strongly
agreed that the Agile-Scrum model is implemented throughout all the stages of the
project. Overall, the results in this section indicate that the early adopters are still
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attempting to find the best combination of both the Stage-Gate and Agile-Scrum
models. This result also highlights the room for improvement when it comes to
companies adjusting and modifying the hybrid approach during implementation.
Project Team Composition and Roles within the Agile-Stage-Gate Approach
Figure 24 showed that the Project Team consists of a Product Owner, Scrum
Master and the Development team according to 47% of respondents. 50% of
participants reported that there is also a steering committee and that the project
team is co-located and dedicated to one project.
The project team’s roles, indicated in Figure 25 show that the titles of Product
Manager, Product Owner, Project Manager, Scrum Master and Business Analyst
are all recurring roles within the Agile-Stage-Gate approach.
Project Team Roles in the Agile-Stage-Gate Approach based on Product Type
100% of the respondents strongly agreed (Figure 26) that there is always a
Gatekeeper, Product Manager, Product Owner, Project Manager and a Scrum
Master during software development and 50% of the strongly agreed on the team
roles associated with Hardware products, (Figure 27).
For products that have a combination of software and hardware components,
71% strongly agreed that there is always a Product Manager role (Figure 28) and
64% introduced the Business Analyst as a hybrid role, who takes on the role of the
Project Manager and/or the Product Owner.
Based on the results of the survey, companies appear to adjust the project
team roles based on different product types. Therefore, an extensive analysis of the
survey’s results was conducted based solely on the product type being considered.
By comparing the results through the filter of product type, it was found that all
the roles have been integrated into the Agile-Stage-Gate approach for software and
combination products. The only exception is the Business Analysis role, which
does not get a high level of agreement as seen in Figures 26 and 28. Although the
participants strongly agreed that all these roles existed in the case of software
products, this could potentially create future conflict if the responsibilities are not
identified clearly, leading to impeded efficiency and productivity.
Project Team Roles in the Agile-Stage-Gate Approach based on Project Type
In New Product Development Projects (Figure 29), 71% of respondents
strongly agreed that there are always Product Owner and Scrum Master roles,
while 57% strongly agreed that there are always Project Manager and Business
Analyst roles. For R&D Projects, only 17% of respondents strongly agreed that
there are always Gatekeeper, Product Owner, Scrum Master and Business Analyst
roles in the Agile-Stage-Gate approach (Figure 30). In contrast, 0% of the
respondents strongly agreed that these roles exist for projects that provide services
to customers (Figure 31).
It was found that the Agile-Stage-Gate approach integrates the team roles
based on the project type normally associated with NPD projects, while in contrast,
roles associated with R&D projects received a very low percentage of agreement
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and there was no agreement at all in the case of service projects. Thus it would
appear that the normal roles do not transfer over into services projects and R&D
projects.
Adjusted Project Team Roles after Adopting the Agile-Stage-Gate Approach
(based on Product Type)
Findings indicate that implementing the Agile-Stage-Gate hybrid model
requires organizations to modify aspects of roles and responsibilities to ensure that
individuals achieve their tasks and maximize all the benefits available within this
combination of models. Even more important, organizations must remove any
conflict between roles and ensure there is no interference between the
responsibilities of the project team. Findings indicate (Figure 32) that some of the
roles have been adjusted when companies adopted the Agile-Stage-Gate approach.
For example, 100% of participants strongly agree that the Project Manager takes
on most of the Scrum Master role for Software product development while in
contrast (Figure 33) shows that only 25% strongly agree that the Project Manager
takes on most of the Product Owner role for Hardware products.
Adjustments are made to the existing roles in the team roles when adopting
the new approach developing combination products. For example (Figure 34) 43%
strongly agreed that the Product Manager takes on most of the Product Owner
role, 29% strongly agreed that the Project Manager takes on most of the Product
Owner role and 36% agreed the Project Manager takes on most of the Scrum
Master role, indicating that the roles in the hybrid approach can be slotted into
existing roles.
Adjusted Project Team Roles after Adopting the Agile-Stage-Gate Approach
(based on Project Type)
For NPD projects, 57% strongly agreed (Figure 35) that the Product Manager
takes on most of the Product Owner role. 50% strongly agreed that the Project
Manager takes on most of the Product Owner role. In the case of R&D projects,
Figure 36 shows that 17% strongly agreed that the Product Manager both takes on
most of the Product Owner role, and that the Project Manager takes on most of
the Scrum Master role. For projects providing Services, again 0% strongly agreed
on the adjusted roles (Figure 37).
Results of this section show that most of the roles can be easily adjusted for
NPD, which differ from the roles applied to R&D and Services projects, indicating
that defining roles is often dependent on the type of project.
Project Team Responsibilities in the Agile-Stage-Gate Approach
Respondents 63% of the time (Figure 38) strongly agreed that the
responsibilities of the Project Manager are to manage the project in terms of
scope, cost and time using a project plan with defined deliverables, detailed
budgets and a milestone plan and 53% strongly agreed that the Product Manager
is responsible for providing a clear, prioritized Product Backlog, keeping track of
feedback and incorporating it as needed into the Product Backlog. Meanwhile,
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55% strongly agreed that the Scrum Master is responsible for facilitating the
Scrum process and communication, as well as tracking team performance.
Project Team Responsibilities in the Agile-Stage-Gate Approach (based on Product
Type)
Participants strongly agreed that all responsibilities of the project team were
identifiable in the Agile-Stage Gate approach and understanding the similarities
and differences of these responsibilities was important. 100% of respondents
(Figure 39) strongly agreed that the responsibilities of the Project Manager
include managing the project in terms of scope, cost, and time using a project plan
with defined deliverables, detailed budgets and milestones and that 100% strongly
agreed that the Product Owner is responsible for providing a clear, prioritized
Product Backlog, keeping track of feedback and incorporating the feedback as
needed into the Product Backlog.
The distribution of responsibilities for Hardware products produced different
results as only 25% (Figure 40) strongly agreed that the responsibilities of the
Project Manager include managing the project in terms of scope, cost and time
using a project plan with defined deliverables, detailed budgets, and milestones.
However, 100% strongly agreed that the Scrum Master is responsible for
facilitating the Scrum process and communication, as well as tracking team
performance.
For combination products (Figure 41) 57% strongly agreed that the
responsibilities of the Project Manager include managing the project in terms of
scope, cost and time using a project plan and 50% of participants strongly agreed
that the Product Owner is responsible for providing a clear, prioritized Product
Backlog, keeping track of feedback. There were 43% that strongly agreed that the
Scrum Master is responsible for facilitating the Scrum process and
communication, as well as tracking team performance.
The hardware product questions had less overall agreement regarding these
responsibilities. However, the participants were in 100% strong agreement on
most responsibilities applied to software products. This leads to the conclusion that
project teams working on software products specifically have more defined and
clear responsibilities when operating within the Agile-Stage-Gate approach.
Project Team Responsibilities in the Agile-Stage-Gate Approach (based on Project
Type)
For NPD projects, 64% of respondents strongly agreed that the
responsibilities of the Project Manager are to manage the project in terms of
scope, cost and time using a project plan with defined deliverables, detailed
budgets and milestones (Figure 42), while 57% strongly agreed that the Product
Manager is responsible for providing a clear, prioritized Product Backlog,
keeping track of feedback, and incorporating it as needed into the Product Backlog
and 50% strongly agreed that the Product Owner is responsible for the same
tasks as the Product Manager.
For R&D projects, (Figure 43) 33% of respondents strongly agreed that the
responsibilities of the Project Manager include managing the project in terms of
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scope, cost and time with defined deliverables, detailed budgets and scheduled
milestones, while 50% strongly agreed that the Product Owner is responsible for
the same tasks as the Product Manager, and 50% strongly agreed that the Scrum
Master is responsible for facilitating the Scrum process and communication, as
well as tracking team performance.
When analyzing designated responsibilities for Service projects, 100% of
respondents strongly agreed that the Scrum Master is responsible for facilitating
the Scrum process and communication, as well as tracking team performance
(Figure 44). The results relating to responsibilities in regards to NPD and R&D
projects are robust and it is clear that the responsibilities are well-defined and
decisively assigned.
Communication and Coordination in the Agile-Stage-Gate Approach
Regarding project team communication, shared values and team coordination
when implementing the Agile-Stage-Gate approach, 55% of respondents (Figure
45) strongly agreed that the approach allows the team to share their values and
lessons with the rest of the organization and 61% were in strong agreement that
the approach creates effective communication among project team members.
Project Team Communication and Coordination (based on Product Type)
Overall, there was a substantial level of agreement in regards to
communication and coordination. In the case of software products, 100% of
respondents (Figure 46) strongly agreed that the Agile-Stage-Gate approach
encourages the team to share their values and lessons with the rest of the
organization and 100% of participants were in strong agreement that the approach
creates and improves more effective communication and coordination and
improves team ownership and motivation. In contrast, only 25% strongly agreed
that the approach allows the team to better share their values and lessons with the
rest of the organization during hardware product development (Figure 47).
When developing a product that has a combination of components 57%
(Figure 48) strongly agreed that the Agile-Stage-Gate approach encourages the
team to share their values and lessons with the rest of the organization, while 64%
were in strong agreement that the approach creates more effective communication.
Findings indicate that adopting the Agile-Stage-Gate approach has different
results based on how the model is applied, whether in software, hardware, or
combination products. It would appear that the approach has a positive impact on
communication, coordination and ownership for software products and improves
each of these areas respectively. In contrast, the approach has less impact when it
comes to improving communication, coordination and ownership for combination
products.
Project Team Communication and Coordination (based on Project Type)
In the case of NPD, 50% of respondents (Figure 49) strongly agreed that the
Agile-Stage-Gate approach encourages the team to share their values and lessons
with the rest of the organization, while only 57% were in strong agreement that the
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approach creates effective communication within the project team. For R&D
projects, only 17% of respondents (Figure 50) strongly agreed that the AgileStage-Gate approach encourages the team to share their values and lessons with
the rest of the organization and 33% of participants were in strong agreement that
the approach creates effective communication within the project team, improves
overall communication and coordination and enhances team ownership and
motivation.
For services projects, 100% of respondents strongly agreed that the AgileStage-Gate approach encourages the team to share their values and lessons with
the rest of the organization (Figure 51). The project type filter revealed that NPD
projects have the best impact on team communication and coordination when
integrated with the approach. We can thus conclude that companies are more
familiar with the approach when managing NPD Projects.
Agile-Stage-Gate Tools
Respondents 61% (Figure 52) of the time strongly agreed that if the crossfunctional teams cannot be present in one place, a virtual meeting tool can be
used in lieu of daily in-person stand-ups and 45% of participants strongly agreed
that the project team has a daily scrum meeting, 53% strongly agreed that the
Scrum Task Board is still used and 42% strongly agreed that the Sprint Review
meeting is still implemented so that the team can demonstrate the completed
features and receive stakeholder feedback.
Agile-Stage-Gate Tools (based on Product Type)
When developing software products, 100% of respondents (Figure 53)
strongly agreed that a virtual meeting tool can be used in place of daily in-person
stand-ups if the cross-functional teams cannot be present in one place, while just
50% strongly agreed that the project team has a daily scrum meeting and that the
Sprint Review meeting is still applied. For hardware products, 50% of
respondents (Figure 54) strongly agreed that a virtual meeting tool can be used
instead of holding daily in-person stand-ups if the cross-functional teams are not
present and 50% strongly agreed that the Scrum Task Board is still applied in the
Agile-Stage-Gate approach. For combination products, 50% of respondents
(Figure 55) strongly agreed that if the cross-functional teams cannot be present in
one place, a virtual meeting tool can be used instead.
Most of the Agile-Scrum tools, such as the Sprint Review meeting and Daily
Scrum Meeting, are still applied in the Agile-Stage-Gate approach. However,
some modifications do take place, like the possibility of holding a virtual meeting
instead of an in-person meeting. It seems that these tools are more applicable when
developing software and combination products with respondents indicating a
very strong agreement that the project team is not isolated from the rest of the
organization during software product development. In contrast, the results show
that the project team is somewhat more isolated from the rest of the organization
for other types of product development. Isolation may therefore decrease if
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companies dedicate more focus and attention to the project team when using the
approach for hardware and combination products.
Agile-Stage-Gate Tools (based on Project Type)
In the case of NPD projects, 71% of respondents (Figure 56) strongly agreed
that a virtual meeting tool can be used instead of holding daily in-person stand-ups
and 64% of participants strongly agreed that the project team has a daily scrum
meeting.
For R&D projects, 17% (Figure 57) strongly agreed that a virtual meeting
tool can be used in lieu of daily in-person stand-ups if the cross-functional teams
are not present in one place and 50% strongly agreed that the Scrum Task Board is
still used in the Agile-Stage-Gate approach. When analyzing services projects,
0% (Figure 58) strongly agreed that a virtual meeting tool can be used instead of
daily in-person stand-ups as well as 0% strongly agreed that the project team has a
daily scrum meeting. When managing different projects, it is essential to identify
what kind of communication tools are most effective within the Agile-Stage-Gate
approach. The survey results revealed that Agile-Stage-Gate tools (such as the
virtual meeting, daily scrum meeting, Scrum Task Board, and Sprint Review
meeting) were used extensively for new product development projects.
Organizational Strategy when Adapting the Agile-Stage-Gate Approach
The fifth research question (RQ5) aimed to identify factors that encourage
companies to adopt this relatively new Agile-Stage-Gate approach and how this
adoption integrates into their overall company strategy. 53% (Figure 59) strongly
agreed that the approach allows the company to better deal with uncertain
situations and effectively manage complex projects and 58% strongly agreed that
this approach allows senior management to be more involved with all stakeholders.
Organizational Strategy in the Agile-Stage-Gate Approach (based on Product
Type)
In the case of software products, 100% (Figure 60) strongly agreed that the
Agile-Stage-Gate approach allows the company to better deal with uncertain
situations and effectively manage complex projects, 50% strongly agreed that this
approach allows senior management to be more involved with all stakeholders and
100% strongly agreed that this approach more effectively integrates the voice and
needs of the customer throughout every step of the process.
In the case of hardware products, only 25% (Figure 61) strongly agreed
with most of the statements in this section while 75% strongly agreed that AgileStage-Gate is an efficient approach that allows companies to more quickly respond
to the increasing demand for new and innovative products. In contrast, 57%
(Figure 62) strongly agreed that the approach allows the company to deal with
uncertain situations and effectively manage complex projects for products with a
combination component and 43% strongly agreed that this model allows senior
management to be more involved with all stakeholders.
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It can be concluded that the Agile-Stage-Gate approach is markedly beneficial
in terms of allowing senior management to be more involved with all stakeholders
and helping companies to retain control over projects on both the strategic and
executive levels. The hybrid model also seems to enable companies to respond
quickly to market changes and align the projects with the company strategy.
Most participants strongly agreed that companies can achieve excellent results
on very critical goals using the hybrid approach, such as handling uncertain
situations and managing complex projects effectively. In the case of software and
combination products, participants also strongly agreed that this new approach
enables companies to respond quickly to market changes and gives them the
ability to align projects with the company strategy. It can therefore be concluded
that companies managing software products have an excellent chance to achieve
results in line with their long-term strategy by adopting the Agile-Stage-Gate
approach.
Organizational Strategy in the Agile-Stage-Gate Approach (based on Project Type)
In the case of NPD, 50% of respondents (Figure 63) strongly agreed that the
Agile-Stage-Gate approach allows the company to better handle uncertain
situations, effectively manage complex projects and allows the senior management
group to be more involved with all stakeholders. 57% strongly agreed it helps
companies overcome the challenges of developing smart and connected products
at a lower price point and 71% strongly agreed that this approach provides the
company with the ability to align the projects with the company’s strategy.
For R&D projects findings reveal that the level of agreement on each
question related to organizational strategy is less extreme and most responses were
at or under 50% (Figure 64) when compared to the results of the NPD section. For
example, 50% of participants strongly agreed that the Agile-Stage-Gate approach
allows senior management to be more involved with all stakeholders.
When it comes to Services projects, it was strongly agreed (Figure 65) that
the new approach is more efficient and allows companies to respond more quickly
to the increasing demand for new and innovative products. Based on the project
type analysis, the Agile-Stage-Gate approach has promising results when it comes
to improving the company’s strategic goals with 71% of the participants citing the
goals of aligning projects with the company's strategy during new product
development projects.
Agile-Stage-Gate Performance Rate
To measure the overall achievement when implementing the Agile-StageGate approach, criteria such as productivity, prioritization and reduced time-tomarket were used to measure the effectiveness of this approach based on
participant's experience. 63% of respondents (Figure 66) strongly agreed that the
approach enables companies to reduce time-to-market and improve the
prioritization process and 71% strongly agreed the approach improves product
quality and productivity, with 58% agreeing that profitability increases.
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Agile-Stage-Gate Performance Rate (based on Product Type)
In the case of Software products, 100% (Figure 67) strongly agreed that the
Agile-Stage-Gate approach enables companies to reduce time-to-market, improve
the prioritization process and productivity as seen in. In addition, 50% strongly
agreed that product quality improves and profitability increases. For the hardware
products, 50% of the respondents (Figure 68) strongly agreed that the approach
enables companies to reduce time-to-market and 50% strongly agreed the approach
improves product quality and overall productivity. In the case of combination
products, 50% (Figure 69) strongly agreed that the Agile-Stage-Gate approach
enables companies to reduce time-to-market, while 71% agreed the model
improves product quality and productivity.
The survey results reveal that the Agile-Stage-Gate approach has beneficial
results when it comes to improving the prioritization process, product quality and
overall productivity. However, these results are more substantial when the hybrid
model is applied to software and combination product development, rather than
hardware products when comparing Figures 67 and 69 to Figure 68. It is obvious
from the survey findings that the approach has a positive influence on the
IT/Software industry and may be a result of this industry implementing the hybrid
approach first (before combination and hardware products) and therefore has had
more time to test the effectiveness of the hybrid model. These promising results
will likely encourage companies to apply the hybrid approach on the hardware
products in the future (Kempeneers 2019).
Agile-Stage-Gate Performance Rate (based on Project Type)
In the case of NPD, 64% of participants (Figure 70) strongly agreed that the
Agile-Stage-Gate approach enables companies to reduce time-to-market and 86%
agreed it improves product quality, while 71% agreed the model improves
productivity and 79% agreed the approach increases profitability.
In the case of R&D projects, 67% of respondents (Figure 71) strongly
agreed that the Agile-Stage-Gate approach enables companies to reduce time-tomarket, improve product quality and productivity while 50% of participants
agreed the model improves the prioritization process and increases profitability. In
stark contrast, 0% of participants (Figure 72) strongly agreed on the items listed
when evaluating service projects.
After examining the results of the Agile-Stage-Gate, it is clear that the
approach has a significant impact on improving product quality, productivity, and
increasing profitability when firms adopt the approach to manage NPD and R&D
projects as seen in Figures 70 and 71. In contrast, the new approach has a lower
percentage when it comes to services projects.
Conclusions
An overview of the standard structure, roles, and responsibilities in the AgileStage-Gate approach in which most participants strongly agreed, patterns emerged
from the study results and that those consistent patterns improve productivity and
efficiency within the team. Table 1 presents all the structures, roles, and
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responsibilities of the Agile-Stage-Gate approach that emerge for each product and
project type and also provides the total percentage for each category that the
participants strongly agreed on. The percentages greater than 50% were highlighted
to identify the most common features when implementing the Agile-Stage-Gate
approach. The purpose of this table is to identify the differences and similarities of
the Agile-Stage-Gate approach when it is implemented to manage different
product and project types. By studying these results, manufacturing firms can learn
how this approach is performing in each category, what problems it best solves
and what areas of the hybrid approach still need to be improved.
Table 1. Total Percentage of the Main Survey’s Areas
Product type - % Strongly agree
Task group
Software

Q7- For what type of projects does
your company use the Agile-StageGate approach?
Q8- For what type of products does
your company use the Agile-StageGate approach?
B. Common Structure and Features
of the Agile-Stage-Gate Model
C. Project team roles within the
Agile-Stage-Gate model
D. Responsibilities in the AgileStage-Gate model
E. Communication and teamwork
performance in the Agile-Stage-Gate
model
F. Organization strategy of adapting
Agile-Stage-Gate model and
changes
G. Agile-Stage-Gate rate
Q67-The Agile-Stage-Gate approach
improves product quality.
Q68-The Agile-Stage-Gate approach
improves productivity.
Q69-The Agile-Stage-Gate approach
improves the prioritization process.
Q70-The Agile-Stage-Gate approach
increases profitability.
Q71-The Agile-Stage-Gate approach
enables companies to reduce timeto-market.

Hardware

Combination

Project type % Strongly agree
New Product
Development

R&D

Services

70%

25%

5%

10%

20%

70%

83%

25%

42%

48%

31%

0%

60%

17%

47%

56%

19%

7%

64%

43%

49%

56%

40%

14%

75%

22%

44%

51%

25%

0%

77%

20%

44%

50%

29%

18%

80%

40%

61%

70%

60%

0%

50%

50%

71%

86%

67%

0%

100%

50%

71%

71%

67%

0%

100%

25%

57%

50%

50%

0%

50%

25%

57%

79%

50%

0%

100%

50%

50%

64%

67%

0%

The result of this research provides strong evidence that the hybrid approach
is a promising model when it comes to managing combination products. These
findings support most of the research outcomes that were outlined in the literature
review. The study also reveals that the hybrid approach can improve the
management of Product Development projects as well. This is a very promising
result for manufacturing firms that are willing to adopt this hybrid approach for
combination products and Product Development projects.
One of the most important findings that has emerged from this study is that
highest benefit that comes from integrating of the Agile-Scrum model is not
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limited to a specific stage, from initiation to the final stage. Instead, manufacturing
firms can apply this model throughout all different stages of the Stage-Gate model.
In addition, the study shows that most of the Agile-Scrum features and Stage-Gate
processes are not only effectively applied when the Agile and Stage-Gate models
are combined, but also improve overall performance. Although some companies
prefer to keep some of the traditional roles like Project Manager when they adopt
the new approach, the study reveals that the roles in the hybrid approach can be
slotted into existing roles as needed and that companies do not need to hire new
employees for these positions.
My initial assumption nine months ago before diving deeply into this research
was that the hybrid approach would have the greatest impact when managing
products that have a combination component (software and hardware). However,
the study has revealed that the Agile-Stage-Gate approach also greatly improves
the efficiency and productivity of software products as well, even though the
benefits of applying this approach are clear based on the survey results,
surprisingly only 10% of manufacturing companies use the hybrid approach to
manage software products. Perhaps in the future, there will be a higher percentage
of companies that apply the hybrid approach as they will see the direct benefits to
their team communication and market response time.
The hybrid approach has also been proven to positively impact many aspects
of the management process, such as increasing productivity and reducing time-tomarket (specifically in the case of software products). Companies currently use
this approach most often for combination products and new product development
projects, according to 70% of participants, as seen in Table 1. There is also a
positive impact on product quality, productivity and profitability when dealing
with combination products and managing new product development projects when
operating within this hybrid model. Overall, the study’s results indicate that the
early adopters are still attempting to find the best combination of both the StageGate and Agile-Scrum models. This result also highlights how much room there is
for improvement and clarification when it comes to companies adjusting and
modifying the hybrid approach during implementation. The maturity of the hybrid
model has not yet been reached; therefore its full potential is still unknown. It is
clear from the results of this research that the Agile-Stage-Gate approach does not
work for every kind of products and projects. More detailed studies should be
conducted to examine the application of the new approach on each type of product
and project that is mentioned in this study.
The focus of this study was on the participants who strongly agree on the
survey questions to best identify patterns that emerge. However, there were still a
significant number of respondents selected "somewhat agree" and these answers
should be considered in future studies as well. In the future, more studies should
be conducted to investigate why the hybrid approach does not work for projects
that provide service to customers and what should be adjusted in this hybrid
approach in order for it to be the most effective option for companies to manage
services projects.
The Agile-Stage-Gate approach was initially created to find a better solution
for complex combination products. This study confirms that the hybrid approach is

69

Vol. 8, No. 1

Eljayar & Busch: Agile-Stage-Gate Approach: Exploratory…

in fact the best option for combination products, but that there is also much
improvement to be gained when applied to software products as well. In
conclusion, defining the consistent structure, roles, and responsibilities of this new
approach is what led to these findings, and the results provide a roadmap for future
companies that want improved productivity, efficiency and communication within
manufacturing production.
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Appendix
Figures 10-15 were not used.

Figure 17. Agile-Stage-Gate Structure within Companies that have Implemented
Stage-Gate First

Figure 18. Participants Describe the Agile-Stage-Gate Structure for a Software
Product

Figure 19. Agile-Stage-Gate Structure for Hardware Products
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Figure 20. Agile-Stage-Gate Structure for Combination Products

Figure 21. The Agile-Stage-Gate Structure is Filtered by Project Type

Figure 22. Agile-Stage-Gate Structure for R&D Projects
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Figure 23. Agile-Stage-Gate Structure for Service Projects

Figure 24. Project Team Composition and Characteristics in the Agile-StageGate Model

Figure 25. Project Team Roles in the Agile-Stage-Gate Approach
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Figure 26. Project Team Roles in the Agile-Stage-Gate Model for a Software
Product

Figure 27. Project Team Roles in the Agile-Stage-Gate Model when Developing
Hardware Products

Figure 28. Project Team Roles in the Agile-Stage-Gate Model when Developing
Combination Products
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Figure 29. Project Team Roles for New Product Development

Figure 30. Project Team Roles in the Agile-Stage-Gate Model for R&D Projects

Figure 31. Project Team Roles in the Agile-Stage-Gate Model for Services
Projects

75

Vol. 8, No. 1

Eljayar & Busch: Agile-Stage-Gate Approach: Exploratory…

Figure 32. Project Team Roles for Software Products

Figure 33. Project Team Roles after Adopting the Agile-Stage-Gate Model for
Hardware Products

Figure 34. Project Team Roles after Adopting the Agile-Stage-Gate Model for
Combination Products
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Figure 35. Adjusted Project Team Roles for New Product Development

Figure 36. Project Team Roles after Adopting the Agile-Stage-Gate Model for
R&D Projects

Figure 37. Project Team Roles after Adopting the Agile-Stage-Gate Model for
Services Projects
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Figure 38. Project Team Responsibilities within the Agile-Stage-Gate Approach

Figure 39. Project Team Responsibilities for Software Products

Figure 40. Project Team Responsibilities in the Agile-Stage-Gate Approach for
Hardware Products
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Figure 41. Project Team Responsibilities in the Agile-Stage-Gate Approach for
Combination Products

Figure 42. Project Team Responsibilities for New Product Development

Figure 43. Project Team Responsibilities in the Agile-Stage-Gate Approach for
R&D Projects
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Figure 44. Project Team Responsibilities in the Agile-Stage-Gate Approach for
Services Projects

Figure 45. Project Team Communication and Coordination

Figure 46. Project Team Communication and Coordination for Software Products
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Figure 47. Project Team Communication and Coordination in the Agile-StageGate Approach for Hardware Products

Figure 48. Project Team Communication and Coordination in the Agile-StageGate Approach for Combination Products

Figure 49. Project Team Communication and Coordination for New Development
Products
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Figure 50. Project Team Communication and Coordination in the Agile-StageGate Approach for R&D Projects

Figure 51. Project Team Communication and Coordination in the Agile-StageGate Model for Services Projects

Figure 52. Implemented Tools in the Agile-Stage-Gate Approach
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Figure 53. Agile-Stage-Gate Tools for Software Products

Figure 54. Agile-Stage-Gate Tools for Hardware Products

Figure 55. Agile-Stage-Gate Tools for Combination Products
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Figure 56. Agile-Stage-Gate Tools for New Product Development

Figure 57. Agile-Stage-Gate Tools for R&D Projects

Figure 58. Agile-Stage-Gate Tools for Service Projects
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Figure 59. Organizational Strategy when Adopting the Agile-Stage-Gate Approach

Figure 60. Organizational Strategy Using the Agile-Stage-Gate Approach for
Software Products

Figure 61. Company Strategy for Agile-Stage-Gate Approach for Hardware
Products
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Figure 62. Company Strategy for Agile-Stage-Gate Approach for Combination
Products

Figure 63. Organizational Strategy Using the Agile-Stage-Gate Approach for
New Product Development

Figure 64. Company Strategy for Agile-Stage-Gate Approach for R&D Projects
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Figure 65. Company Strategy for Agile-Stage-Gate Approach for Services Projects

Figure 66. Agile-Stage-Gate Performance Rate

Figure 67. Agile-Stage-Gate Performance rate for Software Products
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Figure 68. Agile-Stage-Gate Performance Rate for Hardware Products

Figure 69. Agile-Stage-Gate Performance Rate for Combination Products

Figure 70. Agile-Stage-Gate Performance Rate for New Product Development

88

Athens Journal of Technology & Engineering

Figure 71. Agile-Stage-Gate Performance Rate for R&D Projects

Figure 72. Agile-Stage-Gate Performance Rate for Services Projects
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