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Abstract

India is emerging as a key destination for global automobile makers, prompting businesses to improve their abilities
in product design and development to grow within the technology-focused automobile sector. Managing new product
development (NPD) poses significant challenges within the dynamics to remain competitive. A well-defined and
proven NPD process in the automobile industry results in high-quality, cost-effective, and timely product delivery
to the market. Various frameworks have been proposed in the literature, and limitations highlight the need for a
more flexible, integrated, and adaptive NPD model. Utilizing Cooper’s highly efficient Stage-Gate framework, this
research proposes a new NPD process framework to enhance the performance of the automobile industry. Based on
the limitations of existing stages and gates used and a survey among the NPD professionals, detailed activities of the

stages and associated gates have been presented.
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1. Introduction

New product development (NPD) is the process
of transforming identified market opportunities into
a profitable product ready for sale, typically involving
a series of steps that companies can utilize to achieve
commercialization objectives (Khannan et al., 2021).
The literature offers various definitions and explanations
regarding the boundaries of NPD. To ensure the
effectiveness of NPD, it is crucial to establish seamless
coordination among various departments such as
manufacturing, engineering, research and development
(R&D), marketing, finance, and purchasing. The
marketing department takes the lead by conducting
an assessment of the new product, followed by the
formation of a cross-functional team dedicated to
the development of the said product (Gurbuz, 2018).
The development of new products is the basis of
manufacturing companies as it is the key to leading
the market (Rahim & Baksh, 2003). The survival and
growth of a company in today’s rapidly evolving market
heavily rely on the creation of novel and enhanced
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products (Zhu et al., 2019). Year by year, technological
advancements alter the market landscape, causing
fluctuating customer demands and increasing market
flexibility, which in turn makes NPD more complex
to manage. Functional teams are often deployed
to streamline the complex tasks involved in NPD,
from design to launch (Cano et al., 2021). The true
facts are that, out of every seven new product ideas,
approximately four undergo development, one and a
half are introduced to the market, and only one achieves
success (Agrawal & Bhuiyan, 2014). No company
likes to develop defective products or cancel the launch
because of them. The cancellation of projects in the
product development (PD) phase has a negative impact
on the industry; such cancellations result in the loss of
valuable resources, create a competitive disadvantage
by not introducing new or improved products to the
market, and lead to overall financial losses (Almeida
et al., 2020). Hence, having a systematic NPD process
framework is essential for reducing risks, optimizing
resources, improving collaboration, and increasing the
likelihood of developing successful products.
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Intense international competition, driven by rapid
technological progress and ever-changing consumer
demands, highlights the critical need for companies to
develop innovative and competitive new products to
succeed. NPD gives organizations an excellent chance
to maximize profits and enhance efficiency. To meet
the increasing demand for high-quality products that
address evolving customer needs, organizations must
deliver superior products quickly, leaving no room
for errors in the NPD process (Lapunka et al., 2023).
Studies consistently show that companies that align
their new products with shifting consumer demands
are more likely to succeed than those that neglect NPD
investments (Brown & Eisenhardt, 1995; Poolton &
Barclay, 1998; Yadav etal., 2007). In today’s fast-paced
business environment, where customer preferences
change rapidly, companies must be agile in adapting
to these shifts (Singh & Garg, 2015). To succeed,
organizations must strengthen their PD capabilities
and create products that reflect evolving consumer
demands. The NPD process is crucial, especially for
companies in markets where product changes happen
rapidly (Yadav etal., 2007). Traditional PD methods are
slow and prone to significant inefficiencies, with many
companies taking three to 4 years to bring a product
to market. A study by Anand & Kodali (2008) found
that nearly 50% of PD costs are wasted in the NPD
process. Furthermore, Rajeshwari (2017) revealed
that fewer than 15% of generated ideas succeed in the
market, although leading companies achieve an 82.2%
success rate, while others only reach 52.9%. These
inefficiencies lead to substantial costs, wasted effort,
and energy due to high failure rates. While formal
NPD processes are standard in most companies and
no longer provide a competitive edge (only 6% report
lacking such processes), organizations are increasingly
adopting flexible, customized approaches tailored
to the complexity and size of each project (Brem &
Kurzdorfer, 2016). In modern organizations, NPD
presents significant risks, but successful companies
attribute their success to strong, effective processes
that emphasize quality and efficiency.

A well-structured NPD process framework
is crucial for guiding functional teams through the
product design and development phases with clear,
logical, and sequential activities, often illustrated
using flowcharts (Yin & Zhang, 2021). When activities
are unclear, illogical, or disorganized, it leads to
wasted effort, misdirected work, frequent clarification
meetings, inaccurate resource and schedule estimates,
excessive task dependencies, and ongoing problem-
solving, all of which hinder the NPD process.
Therefore, it is vital to focus on systematic screening,
monitoring, and progression frameworks to address
these challenges effectively (Owens & Davies, 2000).
Companies continuously refine their frameworks,
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with a focus on time, cost, and quality, to meet market
demands efficiently and reduce the risk of failure.
Leading companies consistently leverage robust NPD
frameworks to maintain their competitive advantage.
Adopting the right framework enhances planning and
decision-making, optimizes technology use, allows for
evaluation at key milestones, improves cost-efficiency,
encourages creativity, strengthens market penetration,
boosts revenue, and drives quality improvements.
NPD frameworks come in various forms, tailored
to the specific needs of different organizations,
industries, and products. The choice of framework
depends on factors such as product characteristics,
market volatility, organizational culture, and the level
of innovation desired.

NPD in the automobile industry is a complex and
highly competitive process that must consider several
key factors due to the industry’s rapid technological
advancements, evolving consumer preferences, and
intense global competition. The nature of competition
in the automobile industry influences how companies
approach NPD and refine their strategies. According to
the 2017 Project Management National Conference in
India, the automobile PD process is complicated due to
factors such as simultaneous engineering, concurrent
activities in PD, the need to introduce the right
product to the right market, ensuring each product
contributes to overall organizational profitability, and
managing the risks associated with running multiple
projects or programs concurrently. All these factors
make it essential to have a robust process with a
continuous plan for improvement. The NPD process
must be flexible and adaptable to changing market
and customer demands. An efficient, simplified,
and flexible NPD process is crucial not only for the
survival of a company but also for distinguishing
successful firms from less successful ones. As a result,
top-performing companies are evolving their NPD
processes by incorporating elements of adaptability,
agility, and speed into the traditional framework, which
is considered rigid (Smolnik & Bergmann, 2020).

The expanding range of NPD frameworks
reflects a continuous drive to improve and streamline
the process of bringing innovative products to market.
The automobile industry has continually worked to
improve its PD processes, aiming to reduce failure
risks while enhancing efficiency and product quality.
The NPD process is essential to this effort, offering
a systematic approach to conceptualizing, designing,
and launching products. Despite the structured
approach, failure cases are not uncommon in the
industry, often arising from gaps in the utilization of
the NPD framework. The literature review explores
the industry scenarios, identifying challenges and
analyzing the role of the NPD process in addressing
these challenges.
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Scholars such as Cooper (2001) have highlighted
the Stage-Gate model as a common approach within
the industry, emphasizing iterative development
and decision-making checkpoints. Effective NPD
utilization has been linked to reduced time-to-market,
improved product quality, and enhanced customer
satisfaction (Clark & Fujimoto, 1991). Failure cases
in the automobile industry, such as technical failures,
market failures, regulatory failures, and supply chain
disruptions, reveal recurring themes of insufficient
risk management, inadequate stakeholder engagement,
and lack of iterative feedback loops within the NPD
process. Despite the popularity of the Stage-Gate
framework and efforts to improve NPD performance,
innovation failure rates remain high, ranging from 70%
to 98%. For an NPD team, Stage-Gate is not merely a
process but a series of decision points aimed at aligning
resource allocation with business potential. As a result,
NPD teams require a more dynamic environment
that emphasizes guidance, problem-solving, and
knowledge-based risk management, extending beyond
the constraints of the traditional Stage-Gate system
(Rigen & Welo, 2013). Implementing the Stage-Gate
NPD framework can be challenging. It is important
not only to modify the Stage-Gate process but also to
examine the company’s existing business model and
capabilities. Companies must take a dynamic approach,
continuously reassessing their business models and
capabilities, to effectively address challenges and
leverage external collaborations (Jaksic et al., 2014).

Stage-Gate is often misunderstood, with one
common misconception being that it is a linear and
inflexible process (Cooper, 2008). It focuses primarily
on internal organizational factors and follows a
linear process from exploration to commercialization
(Masyhuri, 2022). Common issues with Stage-Gate
include:

(1) Too many projects are driven by customer or
sales force demands, often leading to quick,
uncritical project initiation.

A lack of mechanisms to terminate projects once
they have started, resulting in them continuing
without clear Go/Kill decision points.
Insufficient criteria for Go/Kill and prioritization
decisions, with nearly 50% of firms admitting
weaknesses in this area.

Senior management not being sufficiently
engaged in the decision-making process, often
due to time constraints, lack of understanding, or
unpreparedness to make crucial decisions.

The difficulty in terminating projects that seem
promising is due to pressure to bring projects to
market (Cooper, 2002).

The traditional Stage-Gate process has proven to
be cumbersome and less effective in today’s complex,
unpredictable, non-linear, and interactive market
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environment (Wind & Mahajan, 1997). Traditional
gates are often overly rigid or focused on financial
metrics, making the system excessively controlling,
bureaucratic, and burdened with unnecessary
paperwork, checklists, and tasks that add little
value. Consequently, many leading companies are
re-evaluating and redesigning their gating systems
(Cooper, 2014). Since its introduction 40 years ago,
leading firms have refined the model, incorporating
techniques like value stream mapping to eliminate
bureaucracy and adopting concurrent and parallel
processes (Cooper, 2022). Automobile companies
that have modified their Stage-Gate processes tend to
report various enhancements, including:
(1) The utilization of virtual teams.
(2) The integration of collaborative and virtual tools
for NPD.
(3) The establishment of formal strategies dedicated
to NPD.
(4) The adoption of structured procedures to guide
the NPD process (Ettlie & Elsenbach, 2007).

By addressing the gaps in NPD utilization and
drawing lessons from past failure cases, the automobile
industry can enhance its resilience and drive
sustainable growth. Both management and engineers
view the current process as lacking the flexibility
and scalability needed to handle the diverse range
of projects undertaken by an automobile company.
Consequently, there is a need to study the stages and
activities of the NPD process and their alignment with
various project types. This analysis aims to pinpoint
critical challenges and gather the necessary insights
to develop a framework for process improvement.
Therefore, the objective of this study is to optimize the
existing Stage-Gate NPD process within an automobile
company while incorporating cutting-edge practices in
automobile PD. To achieve this, the study will focus
on the following goals:

(1) Identify best practices in automobile NPD
through an in-depth literature review and analysis
of industry applications.

(2) Conduct a performance measurement survey to
uncover areas for improvement in the current
NPD process framework.

(3) Propose an improved NPD process framework
that addresses the key areas of improvement
identified.

1.1. Challenges of NPD

With the evolution of technology and the
growing need for flexibility in response to market
demands, products and processes are becoming
increasingly intricate. This increased complexity
introduces additional risks to the NPD process. The
ever-increasing customer demands can be viewed
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as a challenge. Another hurdle is related to gaining
knowledge and efficiently handling uncertainty
to reduce the chances of failure in the PD process
(Cooper & Scott, 2003). The focus of the organization
has now turned to short-term objectives, leveraging
technological advancements such as rapid prototypes,
virtual-reality prototypes, digital twins, artificial
intelligence, computer animations and simulations,
product lifecycle management, product data
management, and other tools. This shift has led to a
notable rise in the quantity of “small projects” and
improvements in NPD methodologies within the
development process (Cooper, 2022). Ensuring the
transfer of knowledge between different functional
areas and during smaller exchanges between
individual team members is a fundamental and
recurring challenge in NPD (Ringen & Welo, 2013).
The current NPD process includes many time-wasting
activities with bureaucratic procedures, a lack of focus,
and limited learning opportunities (Gronlund et al.,
2010). The PD process, when executed in sequence,
frequently leads to extended lead times and increased
product costs (Kazimierska & Grebosz-Krawcezyk,
2017). The current NPD process is typically outlined
in phases and documented in brochures or procedure
manuals. However, these documents are often created
by central staff not involved in actual development,
leading to their perception as mere management
procedures. Consequently, project managers and
engineers may ignore them, and they quickly become
outdated as new practices evolve (Tennant & Roberts,
2003). The existing NPD process also suffers from a
lack of various management procedures, well-defined
feedback loops for transferring information, and data
metrics for assessing and evaluating performance
(Ranjan, 2014). Chirumalla (2017) has identified
nine significant hurdles in the management of the
NPD process. These challenges pertain to resources,
time-readiness, and schedule, gated administration,
ways of working, communication and time-sharing,
learning, business case, coordination and alignment,
and competencies. Engineer-to-order companies
encounter difficulties in introducing new products
due to their customized manufacturing process. These
difficulties encompass shorter design cycles, quicker
market entry, enhanced product quality, and ongoing
cost reductions to maintain competitiveness (Kumar &
Wellbrock, 2009). As a result, managing the process
of NPD has become increasingly challenging for
businesses due to the significant investment of time,
finances, and human resources it demands. As per
Yang (2016), process complexity is one of the issues
in NPD. The NPD process presents a unique set of
challenges in comparison to other processes. It requires
careful navigation and effective management (Wynn &
Clarkson, 2018).
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1.2. NPD Process

The NPD process is essential for the success
of businesses, especially in today’s competitive
global market driven by rapid technological progress
and evolving consumer preferences. According to
Phillips et al. (1999), the product’s quality (product
performance) is greatly influenced by the quality of the
NPD process. To meet the increasing need for high-
quality products that meet the changing requirements
of customers, organizations must ensure the delivery
of improved products within tighter deadlines,
allowing no margin for error in the process of NPD.
The NPD processes require the participation of
essential functional departments within the company,
which encompass strategic planning, marketing,
product design and development, manufacturing,
maintenance, quality, sales, and financial planning.
It is organized in a manner that involves engagement
with both internal and external stakeholders, including
customers and suppliers (Ulrich et al., 2009). The NPD
process encompasses all activities involved in bringing
a new product to the marketplace, including idea
generation, screening, testing, and obtaining customer
approval (Wijewardhana et al., 2021). In general,
NPD requires eight stages. At the conclusion of every
phase, a company must decide whether to proceed to
the subsequent phase, abandon PD, or seek additional
information. Fig. 1 illustrates the eight stages of the
NPD process and is explained below.

(1) Generation of new product ideas: This is the
first stage of the NPD process. Various ideas
are created using idea-generation techniques,
which will help to satisfy needs and examine
the evolving technologies. Internal sources,
that is, internal departmental members; external
sources, that is, customers and competitors; and
other sources such as seminars, universities,
and investors, are the main sources for idea
generation. The survey, which involved 750
interviews with Chief Executive Officers (CEOs)
of global businesses, revealed that employees
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Fig. 1. New product development process
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were responsible for generating 41% of new
product ideas, customers contributed 36% of
ideas, and the R&D department generated only
14% of ideas (Gurbuz, 2018).

Screening and evaluation of ideas: It is a
systematic criterion to evaluate the potential of
the new product idea. Differentiation between
useful and less useful ideas based on various
types of feasibility criteria decides the selection
of the best ideas.

Concept development and testing: Once the
best ideas are selected, product concepts are
developed wusing specific concept selection
techniques.

Marketing strategy: At this stage, marketing
strategies are determined, including market
identification, pricing for the new product, and
long-term strategic planning.

Business analysis: It involves studying the
estimated economic feasibility of a new product
idea, including finalizing the capital and revenue
budget based on a make-or-buy decision.

PD: This involves upgrading the product’s
characteristics to align with  customer
preferences, along with further development in
manufacturing, cost estimation, packaging, and
distribution. Prototype development and testing
activities are completed, and facilities, tooling,
and gauges are designed and developed.

Test marketing: It evaluates major market
acceptance through market research, assessing
all marketing elements such as the new product
concept’s target market, market position,
advertising, distribution, packaging, and costs.
Commercialization: It involves the actual
introduction of the product into the market,
including all related resources and decisions. The
product launch and associated plans are finalized
and executed.
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1.3. Review of NPD in The Automobile Industry

The automobile industry’s PD process is
inherently complex, with varying levels of difficulty
depending on the project. Even in the simplest cases,
teams must design and develop hundreds, if not
thousands, of components. This process must also
incorporate customer requirements, design feasibility,
performance and safety standards, product quality
and reliability, and real-world usage conditions,
resulting in an extensive list of factors to consider.
Several key factors make this process even more
critical: the integration of simultaneous engineering
and concurrent activities in vehicle development, the
necessity of launching a flawless product in the right
market on the first attempt, ensuring that every product
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contributes to the organization’s overall profitability,
and effectively managing the risks associated with
running multiple projects or programs simultaneously
(Koranne & Shende, 2017). PD in automobile NPD
differs from other industries due to its complexity,
long development cycles, and high regulatory
requirements (Ulrich & Eppinger, 2020). Unlike
consumer electronics or software, where products can
be developed and launched within months, automobile
NPD often takes several years due to extensive research,
engineering, prototyping, and rigorous safety testing
(Thomke & Feinberg, 2006). The process involves
collaboration across multiple disciplines, including
mechanical, electrical, and software engineering, as
modern vehicles integrate advanced technologies
such as autonomous driving, electric powertrains, and
connectivity features (Nieuwenhuis & Wells, 2015).
In addition, automotive NPD must comply with strict
government regulations and safety standards across
different markets, making testing and validation
more intensive than in many other industries. The
high costs associated with tooling, manufacturing,
and supply chain coordination further differentiate
it from industries with lower capital investment
requirements (Clark & Fujimoto, 1991). Furthermore,
customer expectations for durability, performance,
and reliability in automobiles necessitate extensive
real-world testing, unlike industries where updates
and patches can be released post-launch. These factors
make automobile NPD more resource-intensive, risk-
prone, and time-consuming compared to many other
industries.

An effective NPD process framework, coupled
with robust communication, data management, and
knowledge handling, stands as a basis for success in
NPD projects. Within the dynamic landscape of India’s
manufacturing industry, particularly in the automobile
sector, managing NPD poses a significant challenge.
India’s automobile market was valued at Rs. 10,000
crore in 2021 and is expected to reach Rs. 16,000
crore in 2027, registering a compound annual growth
rate of 8.1% over the forecast period 2022 — 2027.
As per the Ministry of External Affairs declaration
in August 2023, India’s auto industry is expected
to rank 3" in the world by 2030. Due to the rise in
middle-class income and the rising young population,
the Indian automobile market is expected to witness
strong growth. In addition, due to the rising demand
for automobiles, exports from the country have also
seen a significant increase. The automobile sector
accounts for 7.1% of India’s gross domestic product
and 49% of the manufacturing gross domestic product.
This industry provides direct and indirect employment
to 1.9 crore people in India. As India emerges as a hub
for international car manufacturers, businesses are
looking to enhance their capabilities in product design


https://dx.doi.org/10.6977/IJoSI.202506_9(3).0006

DOI: 10.6977/1J0S1.202506_9(3).0004

B.G. Shinde, S.B. Sanap, et al./Int. J. Systematic Innovation, 9(3), 31-74 (2025)

and development within the country to expand their
presence in the knowledge-driven automobile industry.

Developing a new product in the automobile
industry is a highly complex process. It involves
designing and manufacturing hundreds of components,
coordinating communication across multiple functions,
and ensuring the seamless synchronization of various
functional deliverables, each triggering a series of
dependent tasks. With this complexity comes inherent
risks. These challenges, along with many others, make
it crucial to have a well-structured process in place,
supported by a continuous improvement plan (Koranne
& Shende, 2017). Numerous researchers have previously
focused on developing NPD processes tailored to the
automobile industry. For instance, the self-assessment
NPD process was modified and implemented by
Tennant & Roberts (2003) at Land Rover. This led to
a notable enhancement in the performance measures of
the Freelander compact sport utility vehicle program.
Sumantran (2004) conducted a study on Tata Motors’
new product introduction process, focusing on the
development of a new Sedan Indigo within a span of
approximately 20 months. The study highlighted the
effectiveness of Tata Motors’ approach, which involved
a formal vehicle development process, concurrent
engineering, math-based simulations, and disciplined
manufacturing planning. The implementation of this
approach has resulted in significant benefits for the
company. A review was conducted on the application
of process models, such as the Stage-Gate NPD
process framework, to effectively structure and guide
the NPD process in the automobile industry. The
review concluded with lessons from a benchmarking
study on implementing these process models and
offered suggestions for future research to enhance
their implementation and effectiveness (Chao & Ishii,
2005). An investigative study aimed at enhancing the
NPD process in an automobile company, supported by a
comprehensive literature review and both qualitative and
quantitative research, identified areas for improvement
and facilitated the successful implementation, adoption,
and adaptation of the process by key drivers (Williams,
2008). The findings of a qualitative meta-analysis
involving 16 empirical studies on the success of
NPD in the automobile industry reveal a gap between
knowledge about the practical relevance of NPD
dimensions such as the development process, resources,
and strategy and their systematic assessment in practice
(Gerhard et al., 2008). A comprehensive PD process
(PDP) for the automobile industry was presented,
encompassing all stages from market research to sales.
This includes customer input, conceptual design,
detailed design and engineering, manufacturing process
and production, and sales and distribution. The essential
features of these five stages were outlined, and specific
techniques for their implementation were detailed from
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a macro perspective with real-life examples (Liang,
2010). A thorough analysis of the six-stage Stage-Gate
approach to PD across six different companies found
that organizations structured around cross-functional
teams tend to favor a low-phased approach, whereas
those with a strong functional structure tend to adopt a
higher number of phases and gates, indicating a high-
phase approach (Phillips et al., 1999). A case study of the
Indian automobile industry investigated the impact of
original equipment manufacturer collaborations on the
convergence of PD processes. It mapped the relationships
between automobile companies and other auto original
equipment manufacturers in India, concluding that a
standardized PD process helps in reducing development
cycle time, minimizing platforms, involving suppliers
throughout the development stage, promoting cross-
functional collaboration, implementing concurrent
engineering, and standardizing work practices
(Loganathan & Jayakrishnan, 2014). Lean PD was
adopted to transform the process of developing Indian
automobile products, leveraging foundational lean
principles, waste reduction strategies, and a fundamental
framework for applying lean practices within the PD
process in the Indian automotive industry (Anand et
al., 2009). A framework known as Automotive-PDP,
developed to oversee the PD process in the automotive
industry, was validated through a literature review and
a study involving three global automakers from Asia,
Europe, and America (Silva & Kaminski, 2017). A study
of a small automaker in Malaysia highlighted that its
approach to NPD, although aligned with generic NPD
processes, integrates concurrent engineering practices.
This emphasizes the importance of a structured NPD
framework for frequent new product introductions
and effective management of risks and uncertainties
(Boejang et al., 2017). The following section explores
the literature, highlighting the need to redesign NPD
process frameworks in the automobile industry.

1.4. The Need for Redesigning The NPD Process
Frameworks

Research consistently shows that companies that
adapt their new product offerings to meet evolving
consumer demands are more likely to succeed than
those who fail to invest in NPD initiatives (Brown
& Eisenhardt, 1995; Fernandes et al., 2017; Poolton
& Barclay, 1998). In every automobile industry, the
NPD process has significant value because it greatly
influences the whole value chain and decisions
on fundamental aspects such as quality, cost, and
time. Thus, it is essential to customize the NPD
process according to the specific industrial sector.
Manufacturing firms within the automobile industry
face the challenges of improving their NPD procedure,
particularly when operating in markets that demand


https://dx.doi.org/10.6977/IJoSI.202506_9(3).0006

DOI: 10.6977/1J0S1.202506_9(3).0004

B.G. Shinde, S.B. Sanap, etc./Int. J. Systematic Innovation, 9(3), 31-74 (2025)

innovation, reduced time-to-market, an extensive
product portfolio, and superior quality (Fernandes
et al, 2017). Today, many automobile companies
are redesigning their NPD process to be more agile
through better governance and portfolio management
practices. Some organizations have also created open
innovation modifications to their stage procedures or
have shifted toward fully automated systems for NPD.
Creating new products presents a more significant
obstacle than simply extending product lines.
Therefore, it requires a more efficient risk management
strategy in the NPD process. By improving their
grasp of risks and critical factors that may hinder the
success of the NPD process, companies can boost their
operational effectiveness and improve their ability
to predict potential challenges that may affect NPD
process results (Salavati et al., 2016). Hence, it is
essential to consider redesigning your NPD process if
it has been in place for over 5 years or if your idea-
to-launch system does not incorporate current best
practices (Cooper, 2008). Many reasons discussed
in the literature define the need for redesigning NPD
process frameworks. The arrival of multiple foreign
companies in the Indian automobile sector has brought
about a diverse mix of domestic and international
firms through foreign direct investment through
greenfield investments, mergers and acquisitions,
joint ventures, or contract manufacturing. This has
made it necessary to incorporate innovative process
improvement techniques in the PD frameworks of
these companies (Anand et al., 2009). The expansion
of regional and global customer and resource markets
due to globalization has increased international
competition, leading to significant changes in the
competitive landscape and practices across various
industries. The collaborations between Indian home-
grown automobile companies and major American,
European, and Japanese players have brought about
significant transformations in the PD processes
within the Indian automobile industry (Loganathan &
Jayakrishnan, 2014). Manufacturers are in competition
to enhance performance by reengineering their
processes for NPD to accelerate speed, lower costs,
and better meet customer demands (Arnold & Floyd,
1997). The implementation of business strategies
such as downsizing, outsourcing, and reengineering
has resulted in the creation of more streamlined,
cross-functional organizations and has fundamentally
changed the relationship between companies,
employees, customers, and other stakeholders. This
has had a significant impact on all aspects of life
and business operations, requiring a reevaluation of
NPD process frameworks to adapt to these evolving
changes (Wind & Mahajan, 1997). In the current fast-
moving environment, upper management demands
a shortened NPD cycle, necessitating the immediate
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delivery of new product projects to the market.
However, as highlighted in a Forbes article, speeding
up innovation carries risks, it may hinder creativity.
Hence, the process must be redesigned instead of just
condensing the conventional process (Mayer, 2020).
In the automobile industry, NPD is a highly complex
process involving numerous part developments,
managing  communication  across  functions,
synchronizing deliverables, and addressing associated
risks, necessitating a robust process with continuous
improvement plans (Cooper et al., 2003). Hence, top-
performing companies are transforming their NPD
processes by incorporating adaptability, flexibility, and
speed into the traditional Stage-Gate model, known for
its inflexible structure (Smolnik & Bergmann, 2020).
The next section focuses on a discussion of the five
most used NPD process frameworks, out of which the
Stage-Gate process offers several advantages.

2. NPD Process Frameworks

Yin & Zhang (2021) defined the NPD process
framework, which represents unambiguous, logical,
and clearly defined stages in the form of flow charts
that describe the design and development activities
of the product to be performed by functional teams.
Framework translates theory into practice through
systematic means and clearly depicts the leadership
goal for the organization (Wang & Kourouklis,
2012). Numerous studies have been undertaken and
published about the NPD process frameworks. The
crucial task for any organization is to have a proper
NPD process framework to guide the NPD team so
that quality products are successfully introduced into
the market with a reduction in cost and development
time. According to Shepherd & Ahmed (2000), a
robust NPD framework not only sustains product
advantage but also enhances new product success,
improves company health, and serves as a significant
source of competitive advantage, offering benefits
such as reduced PD costs, accelerated time to market
for first-mover advantages and new product benefits.
The five most used NPD process frameworks are
selected for discussion in this section, highlighting the
importance of the Stage-Gate NPD process framework
as compared to Booz, Allen, and Hamilton (BAH),
Lean startup, IDEO, and exploratory PD model (Ex-
PD) frameworks.

Table 1 compares these five NPD process
frameworks across various aspects, including
applicability, implementation process, decision-making,
objectives, management, and costs, all of which are
critical for the successful execution of NPD. These
factors vary depending on the industry, company,
product type, and market conditions. The information
discussed about each of the five frameworks serves


https://dx.doi.org/10.6977/IJoSI.202506_9(3).0006

DOI: 10.6977/1J0S1.202506_9(3).0004

B.G. Shinde, S.B. Sanap, et al./Int. J. Systematic Innovation, 9(3), 31-74 (2025)

(p.uo))

saxmbar ey yoeordde swoisAs pojerdajur

SI1UIJ Jey) JIomawel)

S3UI0OW SOUOAUO0D A[Ie[n3al

ou pim ‘s1oSeuew 3o9foxd

Ul JSOIOIUT POISIA B [JIM

‘pasno0j-1enp e Se pazLIdorIeYd ST d-XH JUQISISUO09 € Junudwordwy wed) jo9foxd OFAI YL Se 9[qnop A[rensn soumQ Juoowos ‘Jodooyoied v | juswodeuey
'$90IN0SaI
‘suonoNponuUI "100(01d o1} Jo suonoas Teardeo pue own y30q Jo
jonpoid mau y3noayy [[BWS SNOLIBA UO JUISNOOJ 98eisem o) dZIwiuIw pue
'$10J0B} UMOUUN Annqelgord [emuoad pue ‘sod£y0301d oonpoid [0eqPa9) SuIsn 31 duyal Jonpoid
Ay Surziwurw Aq S pue Ajurepoun 1M0I3 wId)-3uo] paInsse A[pider 03 s1oou1dud pue ‘suondwnsse oA ajepijea [euy paysijod & youne|
ysturwip o3 st 2A103[qo urewr s, dd-xq 0} ped] ueod ysu Juronpay | s1ousisop saFernodus O] 0130npoid & youne| | AJOAIIOLIQ pue A[JUSIOYJH [eoD
‘suonnjos uizijeuy
pue Sunerouds ur wed) ‘Sunoard se 03 par1ojax
100(o1d a3 JsISSE SUOISSAS SI )J1ys SIY) — A39)e1)S A}
"A1ud josjrew 10 syonpoxd Surwiojsurerg ssoooxd | 1931k ‘pojoafor JT “sasoylodAy (II31/0D)
“[SLI pue AJure}rooun 1oy a1edaxd o3 aoueyd juowdoraaap jonpoid oy pauyau 3s9) pue 309foxd oy | 300foxd oy 3By 10 posvord
01 SUNNQLIIUOD SI0J0kJ Y} JO SSOUATEME IO [eUOn}IPPE UB SOAIINIIXD ur soyoeoxdde [eronio uo 9JeId) oo1100ur 9A01d | 10U}I0 0) UOISIOIP [ejoAld
o3pajmouy| Judtoygns syoe] wed} jonpoid oy | jgorduou s193j0 Furyso) woy Se puejs SuruLojsurelq sasaypodAy ayp pinoys € Oyew SI9ZeUBW JOIUS
yey) uondwmnsse oy} 1opun sojerodo qd-xq Ppaure)qo oeqpady Ay L, pue 3urd£y0301g 0A1d 10 3s1510d 03 9500y 03e)s yord FUIMO[[0] SUOISINAQ
"uosrel] Sunmoeynue
/sunuswadur orqpad) JowoIsno | dojs yoes Je Juowauyal pue
“UOIJRZI[BIOIWIIOD pue ‘Suriodurduo paqreldp | ApIes pue juonboiy uo paseq Judwdo[oaap aarssardoid
pue ‘Sunso) /sunuawaduwr SUONEIYIPOW [ENUHUOD s2031opun jonpoid ay ],
9uowdojorop ‘Furuyax seoZ1opun jonpoid oy, “youne| pue uononpoid
‘sisATeue ssouisnq /3unen[ead ‘Surzijear ‘sasopodAy Jo suondunsse ‘uonepIfeA pue Sunsa}
ilERIAN /3UIZI[ensIA ‘SUIAISSQO | [BJUSWUEPUNY 1S3} 0} PIOBIQUID quotdopoasp
‘uoryeaId pue uonerordxo ‘uonBIdUST BIPI /3urpuejsiopun st yoeoidde ureoT-oInsesaN ‘uoneuIwEex Y3noioy
PUE ‘UOI}09[9S PUB UONEBIIUIS BOpI ‘A391enSs ‘A3o1e1S8 :sdoys Aoy oAy -piing oy, ey jo deop e ‘Aambur renur
:$50001d $31 UIYIIM SJUSWSIS PAJOAUUOIIUL jonpoid mau :sdoys uoAds ojur $s2001d Juowdoroadp | Sumnye) ‘uoisia s, maudrdonuo -sage)s
sa1y sesudwoos yoeordde qg-xg oyl | ur spjojun [opowr Hyd 2y, | 3onpoid ayi parmonns Q] oyl Y surdaq 3y oAy AJeard&) oyur papial(q $S90014
‘surewop
eand pue o1qnd yjoq
Ul SALSNPUI 9ATJOWOINE
pue ‘pooy ‘[reja1 ‘1ndwod SOSSUISNg | "SUOIIPUOD JONIBW J[qeIS
“sjox IR 'SNO0J puE UONUINL ‘[eorpaw Suruueds ‘s10309s SurdIouwd pue ‘sa1poq ur oALIY} saur| 1onpord
o1qeyorpaidun pue 9[iye[0A U JUOWdO[oAdp |  dABOUNSIP S}LIOW ‘Te[nonied OSIOAIP SSOIOE SJUQIO 0} | [LIUSWIUIIAO0S ‘sinoudidernjur 9SIOAIP ypm sorueduwod
jonpouid 10 payns 10139q St Qd-XH ur ‘Ansnpur Amxn[ oy ] | S9OIAIOS UFISIP SI9JJ0 OAA] ‘sanouardonuyg PoysI[qeIsd ‘popuny-1opn | Aiqeorddy
(ST107) LassLLIO Ayjey pue aejou(q A1ey (T861)
(@d-xd) | uojIwey pue WAV ‘Zoog (1661) A31P) piaeq (I10?7) sory (0661) 12doo)
Ppow yudwdopaadp jonpoad L1oyerordxyy HVYL oAdI dn-jaeyg uedry WI)SAS dJen)-Ige)§ 19adsy

sypomatuesy JuatdoaAdp Jonpord mau Jo s911050)e0-010BW 9AY JO uostiedwo)) | d[qeL,

38


https://dx.doi.org/10.6977/IJoSI.202506_9(3).0006

Table 1. (Continued)

DOI: 10.6977/1J0S1.202506_9(3).0004

B.G. Shinde, S.B. Sanap, etc./Int. J. Systematic Innovation, 9(3), 31-74 (2025)

Exploratory product development model

(Ex-PD)

Mary Drotar and Kathy Morrissey (2015)

holistic management, integrating vital

elements: strategy, portfolio management,

organization/teams/

culture, metrics, market/customer

understanding, and process.

Costs escalate with each stage. Generally,

revenue is not generated during the product’s

development phase.
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as the basis for comparing them against each of
these aspects. The comparison reveals that these five
NPD process frameworks are well-suited for NPD in
Indian industries, and the Stage-Gate NPD process
framework proves to be more potent as compared to
others. Although other frameworks are effective and
useful under certain conditions, the Stage-Gate process
offers several advantages.

(M

2

3)

“)

Performance and operations: The Stage-Gate
process provides a highly structured, risk-averse,
and systematic approach to NPD, offering
clear decision points, quality control, and
predictability, making it well-suited for complex
projects and large organizations. While BAH,
Ex-PD, Lean Startup, and IDEO offer flexibility
and rapid iteration, they may lack the formal
structure and control that Stage-Gate provides,
making them less suitable for projects requiring
rigorous oversight and detailed planning.
Documentation and traceability of decisions and
progress: The Stage-Gate process stands out in
NPD for its rigorous documentation practices
that ensure thorough traceability of decisions,
progress, and project history. This structured
approach supports accountability, auditing,
learning from past experiences, and effective
communication across teams and stakeholders.
In contrast, BAH, Ex-PD, Lean Startup, and
IDEO, while offering flexibility and innovation,
may not prioritize or achieve the same level of
comprehensive documentation and traceability
in NPD processes.

Cross-functional collaboration: Stage-Gate excels
in fostering structured and formalized cross-
functional collaboration through defined stages
and gates, clear roles and responsibilities, and
formal communication channels. This structured
approach helps integrate diverse perspectives and
expertise across functions, ensuring alignment
and informed decision-making throughout
the NPD process. In contrast, while BAH,
Ex-PD, Lean Startup, and IDEO also promote
collaboration, they may prioritize other aspects
such as financial analysis, technical development,
customer feedback, or creative design, potentially
at the expense of comprehensive cross-functional
integration in NPD.

Documentation and regulatory compliance:
The Stage-Gate process stands out for its
comprehensive documentation and structured
approach to regulatory compliance. Its formalized
stages and gates ensure that all necessary
documentation is in place, making it easier to meet
regulatory requirements and maintain a clear
audit trail. In contrast, while BAH, Ex-PD, Lean
Startup, and IDEO offer valuable approaches to
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Table 2. New product development process framework specifications and requirements

Framework specifications

Framework requirements

New product development (NPD) framework stages involve lots of
technical activities that play an important role in the successful conversion
of product ideas into product function

Technical capabilities

Each activity in each stage is completed within the stipulated period

Product production at an appropriate time and
cost

Smooth flow of stages, reduced reverse flow, easy to follow

A clear and common understanding of the NPD
process

Framework stages emphasize up-front homework

Up-front homework

All new product development framework stages meet consumer needs by
the exploitation of new, unique technology

Use of unique technology

Framework stages successfully converted product ideas into product
functions quickly and on time

NPD process speed

Deliverables of framework stages include a clear definition of the
functions of the product developed

Clear definition of the functions of the product

NPD activities in the framework stages followed all necessary quality
standards

Implementation of quality standards

NPD activities in the framework stages followed all necessary regulatory
practices

Regulatory practice

Deliverables of framework stages include a clear definition of the
functions of the product developed

Clear definition of the functions of the product

NPD activities in the framework stages followed all necessary quality
standards

Implementation of quality standards

NPD activities in the framework stages followed all necessary regulatory
practices

Regulatory practic

Framework stages emphasize market research and customer involvement

Market research and customer involvement

Deliverables of framework stages include a clear definition of the target
market

Clear definition of the target market

Each activity in the framework included a focus on the customer

Focus on the customer

Objectives and deliverables of the NPD framework based on appropriate
marketing strategy

Appropriate marketing strategy

Market size defines the objectives of the framework stages

Market size

Senior management provides internal legitimacy and momentum for the
new idea and concept

Senior management commitment and
involvement

The framework involved cross-functional teams, i.e., marketing,
purchasing, sales, after-sales service, design, and manufacturing

Involvement of cross-functional teams

The framework stages used structured new product development activities

Use of structured NPD process

Human factors such as Experience and a dedicated team are used for the
successful conversion of product ideas into product function

Dedicated team members with relevant
experience in the NPD process and activities

The framework perceives NPD as a strategy for the long term

Long-term vision and strategy

NPD goals that are clearly outlined and visible across the company

Presence of clear goals and milestone
measurement

The framework process included effective internal communication with
team members and management by properly linking activities

Effective internal communication among team
members and management

NPD activities defined in the framework stages support an entrepreneurial
culture in the organization

Entrepreneurial culture in the organization

Framework stages aligned with strategy

Alignment of NPD process activities with
strategy

Human factors such as teamwork, cooperation, support, and guidance used
for the successful conversion of product ideas into product function

Cooperation, support, and guidance within the
team

40
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Table 2. (Continued)

Framework specifications

Framework requirements

Framework stages support teamwork by maintaining the proper
organizational environment

Organizational environment to support teamwork

Each stage of the framework is passed with Go/Kill decision points in the
process

Go/Kill decision points in the process

Framework stages considered the time of replacement of the product,
considering the product life cycle

The time of replacement, considering the product
life cycle

Framework stages utilized the research and development budget for NPD
activities

Research and development budget for NPD
activities

Project scheduling and monitoring activities are considered as NPD
activities in the framework stages

Project scheduling and monitoring

Framework stages support teamwork by maintaining an innovative climate
and culture

An innovative climate and culture

Framework stages ensured the availability of project/NPD resources and
their management

Auvailability of project/NPD resources and their
management

Framework stages involved innovating ideas in their activities

Innovate idea generation by expert groups

Developing and launching a product within the proper time frame

The right time to launch

The framework stage declared product scoring through the competitor
benchmarking tool

Product scoring through benchmarking
(competitor)

The framework stage declared product scoring through the internal
benchmarking tool

Product scoring through benchmarking (internal)

NPD framework stages require financial resources that play an important
role in the successful conversion of product ideas into a product function

Availability of financial resources

NPD framework stages involve lessons learned from past projects that
play an important role in the successful conversion of product ideas into

Applying lessons learned from past projects

product function

The framework filtered the activities after launch, and lessons learned

were captured

Refining a product after launch and having a
long-term view

Development of a product within the proper time frame

Time to market

NPD framework stage activities are defined considering social

responsibility

Social responsibility

NPD framework stage activities involved statutory and environmental

compliance

Statutory and environmental compliance

NPD framework stage activities defined considering Cultural competence

Cultural competence

NPD, they may lack the detailed documentation
and formal compliance framework that Stage-
Gate  provides, potentially  complicating
regulatory compliance and audit processes.

Specific needs and characteristics of the industry:
The Stage-Gate process offers a structured and
adaptable framework that can be tailored to meet
specific industry needs in NPD, particularly
in regulated sectors requiring rigorous risk
management, quality assurance, documentation,
and cross-functional collaboration. While
BAH, Ex-PD, Lean Startup, and IDEO offer
innovative approaches to NPD, they may not
inherently address the complex requirements
and challenges unique to specialized industries
without additional customization and integration
of industry-specific practices and standards.

(6]
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A total of 60% of all investigated NPD functions
implemented some form of the Stage-Gate process to
enhance product innovation (Adams-Bigelow, 2005;
Griffin, 1997; Kahnetal.,2012). The implementation of
Stage-Gate frameworks provides a top-level overview
to facilitate decision-making at key review points,
dividing the overall process into more manageable
stages to direct information-generating tasks (Phillips
et al., 1999). The Stage-Gate process is characterized
by low risk, immediate rewards, and a focus on
incremental projects (McDermott & O’Connor, 2002).
According to Harmancioglu et al. (2007), the level of
competition in the industry is directly correlated with
the implementation of formal stage gate processes,
and Hamidizadeh et al. (2018) highlighted that the
Stage-Gate model is the most famous model of NPD.
The research findings, especially concerning the
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Indian automobile sector, support existing literature,
confirming the Stage-Gate framework’s suitability
for industries that prioritize meticulous planning and
control. Consequently, the next section investigates
identifying the crucial framework requirements and
specifications essential for developing the NPD
process framework as outlined in this study.

2.1. NPD Process Framework Specifications and
Requirements

The NPD process has gradually developed from
the implementation of productdesignand development
activities. Hence, the design of the NPD process is
greatly impacted by various elements, including
technology, maturity, —management strategies,
business objectives, policies, culture, beliefs, and
more. Manufacturing companies typically adjust or
utilize current PD procedures based on the operational
environment, regulations, and policies in the real
world (Yin & Zhang, 2021). Successful companies
demonstrate increased awareness of customer needs,
prioritize marketing and advertising efforts, excel in
PD, actively seek external expertise, and place trust in
responsible and experienced employees. Integration
of technical, commercial, organizational, marketing,
and social factors can be deemed as an important
multifunctional management mechanism that boosts
the accumulated knowledge exchange, in the success
of NPD in all aspects (Kadwe et al., 2017). Effective
and repeatable NPD demands a balance between
strategic effectiveness, functional excellence, and
operational competence (Connell et al., 2001). The
framework specifications and requirements, shown
in Table 2, are derived from the literature based on
seven dimensions delineating NPD success, such as
strategy, research, commercialization, NPD process,
project climate, company culture, and metrics
and performance measurement. These dimensions
are shaped by benchmarking studies, aiming to
identify the best NPD process framework, expecting
companies to adopt and sustain them (Adams-
Bigelow, 2005; Barczak et al., 2009; Cooper et al.,
2002; Cooper et al., 2004a; 2004b; 2004c).

3. Review on The Importance of The Stage-Gate
Approach For NPD in Manufacturing Industries

The Stage-Gate development framework is
applied within companies to streamline their PD
processes, facilitating the efficient transition of new
products from conception to market launch. This
integrated approach combines project management
principles with necessary processes for product
realization, serving as a conceptual model increasingly
adopted by organizations to mitigate challenges such

42

as performance issues, rising development costs, and
delays, thus minimizing risks associated with NPD.
Literature is available on the importance of the Stage-
Gate approach for NPD as a best practice in different
manufacturing industries. Top-performing companies
excel in NPD with an average success rate of 60.2%,
while those in the bottom 20% struggle with over
3.5 times the failure rate, highlighting the importance
of effective NPD management, leading many
firms to adopt Stage-Gate processes as blueprints
(Cooper, 1990; Smolnik & Bergmann, 2020). Several
organizations have adopted phased-review workflow
procedures that cover multiple functions to improve
the development of new products. One widely accepted
method in this regard is referred to as the “Stage-Gate”
process (O’Connor, 1994). Griffin (1997) discovered
that a majority of the NPD functions examined utilized
a Stage-Gate process to enhance product innovation
in manufacturing industries. Barringer & Gresock
(2008) found that the acceptance rate of the stage-
gate model in the United States industrial sector,
currently at 73 percent, emphasizes the valuable
advantages of utilizing a solid conceptual model for
industrial NPD processes. According to Pietzsch
et al. (2009), the primary development model utilized
in the medical device industry is the stage-gate
process. When the Stage-Gate process was initially
introduced, numerous companies such as Procter
and Gamble, Polaroid, The Royal Bank of Canada,
Lego, and Shell adopted either certain components
or the entire process (Broum et al., 2011). Without
a Stage-Gate model, managing cross-functional
communication, stability, and the efficient handling
of NPD processes for a company as large as Ericsson
while maintaining synergy between Stage-Gate, lean,
and agile processes would be extremely challenging
(Davoodi & Aslanzadeh, 2014). According to the
findings by Wuest et al. (2014), implementing the
Stage-Gate model for manufacturing and assembly
processes in industry suggests that an adapted version
of this model can significantly support product and
process quality improvement. It has been determined
that the Stage-Gate model is utilized by 70 — 85%
of the prominent companies in the United States to
oversee the complete journey of developing and
introducing new products or services to the market
(Stosic & Milutinovic, 2014). The Stage-Gate system
is widely recognized as an efficient tool utilized often
by leading companies and is currently regarded as
the norm for a structured NPD process in the present
market (Kazimierska & Grgbosz-Krawczyk, 2017).
To address market fluctuations and uncertainty, some
companies have adopted a hybrid approach using
Stage-Gate and Agile Scrum to reduce time-to-market
and respond more swiftly to changing customer
requirements (Eljayar & Busch, 2021).
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4. Usage of The Stage-Gate Approach in
Manufacturing Industries

According to the literature, the Stage-Gate
approach is very important for NPD in various
manufacturing industries as it enhances efficiency
and minimizes the risk of failure, whether it is for
launching new products or technologies that can
reshape competitive positioning, introducing new
products to boost company revenue, or defending
market share with significantly improved products.
The Stage-Gate model provides a strategic and
practical guide for the process of developing new
products, starting from the initial idea to the final
launch, acting as a blueprint for managing the
innovation process to improve productivity and
performance. Cooper’s Stage-Gate model, the
primary focus of this study, can be considered an
essential example of this era. The Stage-Gate method
divides the innovation process into stages that involve
coordinated, cross-functional, and simultaneous
tasks, with each stage commencing at a checkpoint
accountable for ensuring quality and making Go/
Kill/Hold/Recycle decisions (Stosic & Milutinovic,
2014). A typical Stage-Gate model is illustrated in
Fig. 2 (Cooper, 1990).

Each stage of the diagram represents a component
of the PD process, encompassing a group of activities,
while each gate serves as a review point for the
preceding stage, where decisions are made based on
the information generated. This framework enables
the organization to enhance output quality by focusing
on the process itself, eliminating non-value-added
activities, and reducing risks associated with PD.
Many organizations use a type of Stage-Gate process
to guide their PD. Table 3 summarizes the Stage-
Gate approach implemented in different industries for
developing new products. Although similar, each has
its own uniqueness in its implementation.

The NPD models of different organizations,
as shown in Table 3, show both similarities and
differences. The number of stages ranges from four to
11, and the number of gates ranges from 4 to 10. The
quantity and titles of the stages might differ among
organizations, but they all share a common underlying
goal. Based on the number of stages and gates, the
process is classified into high Stage-Gate and low
Stage-Gate approaches. In most of the processes, the
stage numbers are exactly the same or more or less
equal to the number of gates. Most of the stages and
gates are common for all the models. In some models,
the number of activities from idea generation to launch

Fig. 2. The Stage-Gate approach

Stagel Staged V eate N Staged Staged

)
e
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of the product is divided into sub-activities to make the
NPD simpler and more effective, which increases the
number of stages and gates in the process. Each of the
NPD process models mentioned above is unique and is
implemented in its own distinct way by companies. All
these various NPD process models provide a structured
framework with standardized principles and methods
for PD, ensuring timely and cost-effective market entry
while meeting customer needs. Implementing a model
promotes uniformity across an organization, supported
by sound management decisions and effective risk
management.

5. The Need to Develop A NPD Process
Framework

Observed limitations of this benchmarked NPD
process framework are: (i) very rigid and bureaucratic,
(il) stage-wise lead roles are not defined, (iii) all
activities from the first stage to the last stage and
their one-to-one proper integration is not shown, (iv)
lack of functional integration between departments,
(v) inadequate flexibility for IT Integration, (vi) lack
of feedback process, (vii) lack of involvement of
appropriate stakeholders, (viii) lack of generational
learning, (ix) lack of organized and structured data,
(x) missing management processes, (xi) not designed
for rapidly growing and uncertain conditions of the
market, (xii) not designed for higher risk initiatives,
(xiil) required inputs for each stage are not clearly
defined, (xiv) stage-wise deliverables are not clearly
defined, (xv) most of the models are based on the
traditional Stage-Gate process, and (xvi) coordination
complexity.

Launching new and innovative products into the
market quickly, cost-effectively, and with minimal
risk is essential to meet the targeted demands;
companies are consistently upgrading from existing
PD models to newer ones that are characterized by
increased agility, flexibility, and alignment with
their company’s structure and operations (Munoli,
2017). Shorter life cycles, changing portfolios of
new product opportunities, and associated risks
continue to pressure the NPD teams to produce
a wider range of products. Shepherd & Ahmed
(2000) observed that in many companies, primarily
small and medium-sized, the way products are
developed is completely unstructured. There is
no steady terminology; each company uniquely
defines its NPD process framework, even though
many are similar. An inconsistent NPD process
framework leads to wasted effort, misdirected work,
more clarification meetings, failure in estimating
resource requirements and schedules, excessive
task interdependence, and fire-fighting. To navigate
these challenges successfully and efficiently, it is


https://dx.doi.org/10.6977/IJoSI.202506_9(3).0006

DOI: 10.6977/1J0S1.202506_9(3).0004

B.G. Shinde, S.B. Sanap, et al./Int. J. Systematic Innovation, 9(3), 31-74 (2025)

Table 3. Benchmarking of new product development process frameworks followed by industries (Chao & Ishii,
2005; Phillips et al., 1999; Williams, 2008; Loganathan & Jayakrishnan, 2014)

Company name Process title High/low Number of Number of
stages stages gates
General motor Product development process Low 4 | -
Tata motor New product introduction High 7 8
Ashok leyland Genmod High 6 | -
Daimler’s Commercial vehicle development High 8 7
system
Mitsubishi fuso Product creation process High 8 7
Volvo’ Global development process Low 5
Malaysian small-sized Product development process Low 4 8
automaker
Mahindra and Mahindra Mahindra product development system | Low 5 13
Renishaw Renishaw new product development High 10 10
process
ABB ABB gate model High 6 7
GE New product introduction High 9 10
Lucent New product introduction Low 4 8
Rover Project management guidelines High I
BMW Gateway in new product development High 7
Chrysler New product development strategy Low 4 | -
Ford Global product development system High m -
Honda Programmed milestone philosophy High L
BM |- Low S
Xerox |- Low 3 -
Lucas Product introduction management Low I
Motorola | - Low 6 | -
Renault Project management system High 6 | -
Toyota Generic development process High 9 | -
NASA Technical design review process Low I
Whirlpool Corporation C2C product creation process Low 4 4

crucial to focus on systematic screening, monitoring,
and progression frameworks. The structured and
documented approach provides a clear roadmap for
successful NPD (Owens & Cooper, 2001). To remain
competitive, best-in-class companies carefully select
and use the basic attributes of an effective NPD
framework and try for continuous improvements
on multiple fronts to retain the leadership position
(Griffin, 1997). Implementation of an effective
NPD framework improves planning and decision,
technology usage, evaluation at key milestones,
overhead and labor costs, quality of goods and
services, creativity and innovation, need for
engineering and design changes, ability to penetrate
new markets, revenue and margins, inventory cost,
and so on (Shepherd & Ahmed, 2000). Managers
managing the introduction of new products within
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the manufacturing engineering department, as well as
other tasks or stages in NPD, face growing pressure
to enhance the efficiency of the process. The nature
of progress required differs between organizations.
The most common and widely cited improvement
objectives are as follows: reduced costs and cycle
time and increased market share and product quality.
In the next section, a structured form is developed
to gather the inputs of industrial experts to address
the highlighted limitations of existing NPD models
and to meet the needs of NPD experts. The initial
section gathers fundamental background details
regarding the industry and participants (Table 5),
while the subsequent section gathers feedback from
the participants against the questionnaire (Table 6)
based on the scale matrix (Table 4), highlighting the
important measures of NPD process frameworks.
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5.1. Empirical Investigation to Identify The
Need to Address The Modifications of A NPD
Framework

Interviews were performed to verify the
acceptability and practical use of the NPD process
framework specifications and requirements. The
interviews were structured as follows: Specific
questionnaires for best NPD practice, selection of
participants, collection of data, organization of data
collected, and presentation and discussion of the results.
A set of 37 questions was formed as the foundation
for modifications of a PD framework. After answering
each of the questions, the average is calculated.
High score points are considered as acceptance of
framework requirements by industrial experts and are
an input in design and development activities for the
proposed new theoretical NPD process framework for
the automobile Industry.

The selected respondents (Table 5) went through
the defined questions (Table 6) and were assigned a
scale referring to Table 4.

On reviewing the data presented in Table 6,
it is apparent that all survey participants agreed
that the NPD process framework for automobile
companies should include identified specifications and
requirements in design and development activities. In
light of this, the proposed NPD process framework
effectively addresses the concerns expressed by the
participants, as detailed in the following section.

Table 4. Scale matrix

6. Proposed NPD Process Framework for The
Automobile Industry

Fig. 3 depicts the proposed NPD process
framework model, distinguishing between the stages
and the gates for the automobile industry. The
proposed NPD process framework consists of eleven
Stages and Gates across the NPD. The development
routines vary from one stage to another. In each stage,
there are significant, related main activities that are
progressing in parallel with the process as described
in Tables 7-17. For each stage, there are gateway(s)
indicating activities of monitoring and controlling the
ongoing development process. Tables 7-17 show the
descriptions of the activities involved in each of the
Stages, while Fig. 4 to Fig. 14 shows Stage-Gate NPD
activities integration in the form of frameworks.

Each of these eleven stages and gates, as shown
in Tables 7-17, is explained as follows;

(1) Stage one, named market research and concept
inception, includes the lead role of the marketing
department, supported by other departments
such as product planning, finance and budgeting,
design and development, human resources,
launch planning, and the core team. In this
stage, an idea is generated after the study and
compilation of customer data or customer
requirements. The objective of stage one is to
complete twenty-one activities. The deliverables
of stage one are reviewed in gate one, named
idea review, where targets are proposed, and an
assessment of affordable alternatives is weighed,

5 Strongly agree (2) Stage two, named concept verification, includes

4 Agree the lead role of the design department, supported

3 Neutral by other departments such as marketing, product

5 Disagree pl?nning, developm§nt, and the core team.' In
- this stage, the design team develops design

! Strongly disagree features and characteristics after reviewing

Table 5. Profile of respondents
No. Designation of Type of company The sector of the company Product type
respondent

1 Retired manager Multinational Automobile/Ancillaries Highly standardized

2 Vice president Domestic private Electrical and Electronics Standard with custom options

3 Manager Domestic private Automobile/Ancillaries Highly standardized

4 Manager Domestic private Automobile/Ancillaries Standard with custom options

5 CEO Domestic private Others Highly customized

6 GM plant head Domestic private Automobile/Ancillaries Highly standardized

7 Plant head Domestic private Automobile/Ancillaries Highly standardized

8 Director Multinational Others Standard with custom options

9 Manager Multinational Automobile/Ancillaries Highly standardized

10 Manager Domestic private Automobile/Ancillaries Standard with custom options
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Table 6. New product development process survey result analysis

Question How important
is the question?
average score
There should be a process for undertaking portfolio management 4.6
New product development (NPD) goals should be clearly defined and visible within the company 4.9
The company should consider NPD as a long-term strategy 4.6
The mission and strategic plan should help to define strategic arenas for new opportunities 4.8
NPD goals should clearly align with the company’s mission and strategic plan 4.8
Projects in a portfolio that should be aligned with the NPD strategy 4.6
NPD projects and programs should be reviewed on a regular basis in the company 4.8
Shall Opportunity identification be an ongoing process? and can redirect the strategic plan in real-time 4.5
to respond to market forces and new technologies
There should be a ranking or prioritization of NPD projects 4.6
There should be a consideration for balancing the number of projects and available resources 4.7
Concept, product, and market testing should be consistently undertaken and expected with all NPD 4.6
projects
Research should be high if any market research is undertaken 4.6
Customer/user should be an integral part of the NPD process 4.7
Studies of customers and users should be focused on both current and future customer needs and 4.7
problems
The company should avoid changing marketing budget decisions dramatically and up to the point of 4.0
launch
The launch team should be cross-functional in nature 4.7
Cross-functional teams should make decisions concerning manufacturing, logistics, marketing, and 4.6
sales
A project post-mortem meeting should be held after the new product is launched 4.3
Commercialization should be a formal part of the NPD process 4.3
Go/No-Go criteria should be clear and pre-defined for each review gate 4.6
The NPD process should be flexible and adaptable to meet the needs, size, and risk of individual 4.6
projects
The NPD process should be visible and well-documented 4.8
Information technology (IT) infrastructure with appropriate hardware, software, and technical support 4.7
should be available to all NPD personnel
A clear NPD process should exist 4.7
The company should review projects at the point of completion 4.9
The core project team should work on the NPD project from beginning to end 4.8
Each project should have a clearly identifiable stage-wise project leader 4.7
There should be enough formal communication to properly coordinate NPD activities 4.6
The company should appear to have the right number of projects individually assigned to NPD personnel 4.5
NPD should be a Top priority of management 4.4
The company should actively work with customers to identify new product opportunities 4.8
All NPD ideas should welcome those that come from within and outside of the company 4.6
Management should not primarily be focused on operational efficiency and cost savings 4.0
There should be standard criteria for evaluating individual NPD projects 4.6
There should be standard criteria for evaluating individual NPD efforts 4.6
All NPD project evaluations should be stage-wise and by the CFT team 4.3
NPD projects should be killed before they reach launch if they fail to achieve the stage-wise target 3.3
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Fig. 3. The proposed new product development process framework model distinguishes between the gates and the
stages for the automobile industry

3

“

engineering requirements and assessing potential
manufacturing problems. The objective of stage
two requires completing 20 activities. The
deliverables of stage two are reviewed in gate
two, named concept review, after gate one (Idea
Review) approval, where overall targets are set
(Performance, Functional, and Financial), the
preliminary project plan is prepared, R&D funds
get approved, manufacturing and purchasing
opportunities and capacity are reviewed and
confirmed, make versus buy decision and
manufacturing location confirmed, and project
feasibility is confirmed. If found not feasible, the
closing report is preserved in the knowledge of
the management repository.

Stage three, named concept exploration, includes
the lead role of the design department, supported
by other departments such as marketing,
product planning, development, core team,
supplier, launch planning, finance and budget,
and manufacturing engineering. In this stage,
concept selection and concept analysis activities
are completed by the design team. The objective
of stage three requires completing 21 activities.
The deliverables of stage three are reviewed in
gate three, named concept and program approval
review, after gate two (concept review) approval,
where product specification and styling are
frozen, program cost target is frozen, and project
budget code is created, and quality and reliability
targets are signed off.

Stage four, named concept validation, includes
the lead role of the design and development
department, supported by other departments
such as product planning, HR, supplier, launch
planning, finance and budget, and manufacturing
engineering. In this stage, design features and
characteristics are finalized after reviewing
engineering requirements and assessing potential

47

)

(6)

manufacturing problems, and comprehensive and
effective manufacturing systems are developed,
ensuring that the manufacturing system meets
customer requirements. The objective of stage
four requires completing 20 activities. The
deliverables of stage four are reviewed in gate
four, named prototype review after gate three
(concept and program approval review) approval,
where based on the voice of the customer and
customer requirements, technical specifications
are developed in the form of PDB, safety data
sheet and design input, and customer input
requirements and preliminary drawings under
PPRF number are released.

Stage five, named design readiness, includes the
lead role of the design department, supported
by other departments such as product planning,
HR, supplier, development, launch planning,
and manufacturing engineering. In this stage, a
detailed design is ready. The objective of stage
five requires completing 15 activities. The
deliverables of stage five are reviewed in gate
five, named as design verification review, after
gate four (Prototype Review) approval, where
based on the EP build and test experience,
drawings are released for procurement of new
parts under PPRF number and final BOM is
prepared thus confirming the designs for further
activity of facility and process planning.

Stage six, named design confirmation, includes
the lead role of the design and development
department, supported by other departments
such as product planning, HR, supplier, launch
planning, and manufacturing engineering.
The objective of this stage is design analysis,
simulation, and manufacturing planning (FTG
planning). The objective of stage six requires
completing 14 activities. The deliverables
of stage six are reviewed in gate six, named
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(6) CAE updated based on Production

Validation Test results
(7) Customer Survey Process initiated

[1QS]
(8) Project inventory disposed off

(9) CFT disbanded, PVT takes over

(6) Packaging Evaluation

(7) Production Control Plan

(8) Quality Planning sign-off

and management support

Stage-Gate NPD Activities

(8) Durability tracking study completed

(9) Monitor NOVA-C

(10) PVT owns the responsibility for the model

(11) Capture and collate Lessons Learnt, Update knowledge base

(12) Project Closing Report

(13) Final Project closing review meeting

(14) Evaluate team performance

Abbreviations: APQP: Advance product quality planning; CAE: Computer-aided engineering; CFT: Cross-functional team; Q, C, F, T: Quality, cost, function, time; IQS: Initial

quality study; J1: Job 1; MM: Materials management; NOVA C: New overall vehicle audit — complete; PSW: Part submission warrant; PVT: Plant vehicle team; SDS: System design

specification; USVR: User security verification routine.
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™)

®)

)

(10)

Program confirmation review, after gate five
(Design Verification Review) approval, where
the final design is released and long lead tooling
is signed off.

Stage seven, named design validation, includes
the lead role of the design and development
department, supported by other departments such
as product planning, HR, supplier, marketing,
launch planning, and manufacturing engineering.
The objective of this stage is a trial for tooled-up
parts, crash tests, aggregate tests, and detailed
costing. The objective of stage seven requires
completing 20 activities. The deliverables of
stage seven are reviewed in gate seven, named
as design release review, after gate six (Program
Confirmation Review) approval, where the final
design is released, long lead tooling is signed off,
the component reliability plan is ready, and the
business case is validated.

Stage eight, named transition to production,
includes the lead role of the design, development,
and manufacturing department, supported by
other departments such as product planning, HR,
supplier, launch planning, finance, budgeting,
and manufacturing engineering. The objective
of this stage is to validate the manufacturing
process and to ensure that customer requirements
will be met. The objective of stage eight requires
completing 47 activities. The deliverables of
stage eight are reviewed in gate eight, named
Sign-off review, after gate seven (Design
Release Review) approval, where formal
acknowledgment is made that all aspects of
product design are completed as per intent and
verified.

Stage nine, named the start of production, includes
the lead role of the manufacturing department
supported by other departments such as product
planning, design and development, HR, supplier,
launch planning, marketing, and manufacturing
engineering. The objective of this stage is to validate
the manufacturing process and to ensure that
customer requirements will be met. The objective
of stage nine requires completing 29 activities. The
deliverables of stage nine are reviewed in gate nine,
named launch readiness review, after gate eight
(Sign Off Review) approval, where production
of the new vehicle starts at the manufacturing
location at the total activity completion time by the
production operators.

Stage 10, named launch and implementation,
includes the lead role of the launch planning
and marketing department, supported by other
departments such as product planning, design and
development, HR, supplier, and manufacturing
engineering. The objective of this stage is the
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Lead Role Stagel- Market Research and Concept Inception Go/Kill Decision
Main Activity
Frodect Direction Project charter
l]’:::;‘:g from Top Qrepared and
Management Management signed off by
project leader
y T Regulatory
Market Product request Signed off PRF information on sl\i:a?:g:;
Marketing Tdeatihed fi form (PdRF)d with directional proposed markets [ o ereeging
: | prepared an product content available for J1+ -
proposed vehicle approved 3. competition
Gate 1 - Idea
Review
3
Eluncean] Seed money
Eacehe available
Closure
Apprqved FNo
A4
Core Finalize 100 days study- Yes
Team for »  initiated VOC  [—
market survey collected
Project Initiation/kick-off
(Assign sponsor, project
Design and Benchmarking leader, team)
development ?
HR Limited CFT
Circular released
Launch planning/ Warranty targets input Service input on
Service from service for busi quired component
and training case preparation life.

Fig. 4. Proposed new product development process framework for Stage 1 and Gate 1 new product development
activities

(11)

introduction of the product into the market.
The objective of stage ten requires completing
13 activities. The deliverables of stage 10 are
reviewed in gate 10, named manufacturing and
market review, after gate nine (Launch Readiness
Review) approval, where the product is launched.
Stage 11, named ramp-up, includes the lead role of
manufacturing, launch planning, and marketing
department, supported by other departments such
as product planning, design and development,
supplier, and manufacturing engineering. The
objective of this stage is to ramp up production
as per the marketing schedule. The objective of
Stage 11 requires completing 14 activities. The
deliverables of stage eleven are reviewed in Gate
11, named final project review, after gate 10
(Manufacturing and Market Review) approval,
where the formal closing of the project and team
is disbanded.

The proposed NPD framework has the following

63

hallmarks as compared to the existing frameworks:

()

@
A3)

4)
©)

(6)

The common stages across all available
frameworks  include  marketing,  design,
development, manufacturing, and product

launch. To simplify and enhance the effectiveness
of this framework, each main stage of the NPD
process is further divided into sub-stages.

The number and titles of stages and gates are modified
to align with specific objectives and deliverables.
Each activity is defined in a structured format,
specifying the lead role and its integration within
the framework.

This framework is applicable to projects that are
new to design and development.

Each stage emphasizes the involvement of both
external and internal customers, enhancing
cross-functional interaction.

A more disciplined approach to cross-functional
meetings and communication in NPD activities
involves clear agendas that focus on specific
deliverables and criteria, keeping discussions on
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Lead Role Stage2- Concept verification Go/Kill Decision
Main Activity
Multiple theme
concept / Styling brief
100 days study- r—»| competitive signed off
initiated VOC product I
collected laddering
(Idea review Major
gateway) ag‘gregates
Cor strategy
T:al:: finalized
Top level — _
PALS manufacturing > Gﬂteﬁevi(;:],mept
> Finalized strategy PCF signed
y finalized off
Benchmarking DRO c@
(Idea review
gateway)
| Apprqved |’N09| Rework
Inputs for YVes
Marketing PALS
prepared
Move to Next Phase
Design and Environmental/ Project specific
development Recyclability P IPR infringem@ts
requirements captured |[< and opportunity
and targets listed < identified
Requirement Project code Besqurcs
1;rod3lc;/ forconsiltait | creatjed inTCE |—p) Tequirements Risk identified and
annin; B IR
ll)’rogrnm identified and identified and documented
Management proposed approved

Fig. 5. Proposed new product development process framework for Stage 2 and Gate 2 new product
development activities

Lead Role Stage3- Concept exploration Go/Kill Decision
Main Activity
PALS Finalized Designinputs Finalize commonality
(Concept eview gateway) ingl snilible strtegy andew
e technology
posiioning 0§ development PDB signoff
Syttt |_ msig::}»ilhcmsa —— | i
(Concepreview tevay) Eelopepackingfor Siyling gy 2200V by managenent Projectpecfc development
i aproved SDS and CDS
Core aggregates completed
Team N Concept data
i SelectedP&H | | forengineering
Major aggregatesshortisted e
(Conceptreview gateway) :::;;"; Finalized reessed Gate 3 - Concept
development — il mﬁmtmnandp_mgtam
i P M approval Review
o song feasibilty sgnoft
i — by project leader SOR of HIHR
aﬁ""‘é\m“{m) 1 fromtargeed b pats for RFQ
e marke/segnent IPR vahuation input to completed
Supplier Sourcingstrtegy for [—— R}E}%‘mﬂ Suplier APQP sais
nteraction bought out parts suplsidenifie. | besedon SOR report available
Inpus for N Apprpved Rework
Iredt RIO0Tugesor | Tagetssion | ] psinesscase | )] Proketseore || Commuicaion ||| RSk PRckase o il No
Planning/ allsystems of availible approved " approved stuctwe L leamt
Program availble planready craedin TCF [ | Prepared
Management *
Yes
RI000 Targets for - .
Launch - Usefullife Targets 3
planning) Service *“fxﬁ;;“‘ forallsystems SA:E:EI Service must and
and training availible awailble a wants available
Wamanty policy Move to Next Phase
Marketing prepared and sign off.
Puojectteam declared and |
HR ‘manning chart prepare
Program budget, product
Finance and budgetand Business case
budget aproved
CPBuild
Design and requirement
Development identified
Manufacturing Development Manufactuing Longleadinhouse Mfgmust Tnhouse APQP
Engineering/ stalegyoninbouse [ —p|  sitegyfor | FIGidenifiedwith |_—pf andwats § Sttt
Facilty Creation and bought out arts inhouse parts probable suppliers aviilable available

Fig. 6. Proposed new product development process framework for Stage 3 and Gate 3 new product development activities
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Lead Role Staged- Concept validation Go/Kill Decision
Main Activity
Approved project Resource equirement Projectplan
Product scope reviewed eviewed and udated racking and
planning/ and pdated uping
Program
Management
Integrated change control ‘
HR Tornext gateway
‘Program budget, product cost & WBS Code l
Finance and business case approved, by top created in SAP
Budgeting management (C&P approval gteway) Gate 4-Prolotype
Final Technical wrte | Revi¢
Siugle the Clay model Clay model Concept seecton Listof s
ingle heme digital car digital car class A surface application submission DRI
concept/Competitive for PR
produt positioning competed
(C&P approval ateway)
Prlininary Pl (ol Systeny o
Selcted PRH Finalized pkagigand [ G e Component i bl
teway i Ha A o
(CP approval atevay S imtion DFMEA oo App Noal Rework
Design and T l
Envelg -
development @ &P":P';’ml Vehicle system VPO build Yes
and component drawing
DVP [ andBOM
Projet specifc SDS and CDS SOR of MIMR parts for CP build p elase
completed (C&P approval RFQ conpleted assessment Bulldsik
assessment Build ¥ Move to Next Phase
— DVP VPO Proto
CPbuild requirement ‘Bl conoemn build fcility
identiied (C&P Bl o plan
approval atenay ul rcking avalable
Launch planning/
Service
and training
[rp—— ‘Sourcing decsi Supplers Supplir
RFQsent toall sentto urcang decision > P status
Supplier foodl | ol \iRpowil | mifrdR |y CRSmollin idenified for nf. A Ll
Interaction Lh li d HIHR suppl MMRandHIER [0 house prto
supplies suppliers and HIHR suppliers supplies porl availible
: Long lead inhouse: L Inhouse APQP
ideniied with [y MAS Preliminary Floor layout plan status report
Engineering Mifg. FIG preliminary processflow || supportng process flow % avilble
[Facility Cration ‘parts ready charts ready chart ready

Fig. 7. Proposed new product development process framework for Stage 4 and Gate 4 new product

development activities

Lead Role StageS- Design readiness Go/Kill Decision
Main Activity
Approved project Reaffim the . . uts for - —
Product scopereviewed || varantsand Pﬁm b\{:ﬁess case Project Review Commuication Lessons
planning/ and updated features as per dupdited given based on plan risk plan planreviewed | o e
Program PDB an eised [P tacking and updated
Mansgement sopeicanges wdstng
Integrated change control where applicable
Vacant filled
HR for next gateway
Sourcing decision l
and CIR sign off Development P———
upplier. o
and receive 5{:" '“]'_‘G tatus report Gate 5 - Design
. . VPO compliances = compliances ! o 8
Supplier VPO build drawing of VPO parts aheet ok available Verification Review
interaction and BOM release
Tooling kick T
‘Tooling kick off completed
offstarted for all parts
\ System and
$|  Component level A ed
System and IQVe
wny;:::n DVP DVP & R completed ’ PP No>t Rework
YSand YCs from DFMEA
VPO buikd veobuild | | || VPO build conrol Yes
content freeze process flow plan ready (proto
I trol pl
Design and finalized control plan)
development
VPO build placed Development and
assessed or readiness ot of VPOpars Move to Next Phase
CP build
Build assessment
CPhuild CPbuild -i Buikdrepot | | Build risk tracking completed
start conplete assessment T I
d Inhouse APQP
Launch planning/ Long L‘:::m ”‘i E‘;“'g status report
Service o wailble |
and training DR2
S ] PEMEA Compleed
Interaction Preliminary M. process N
Completed
process BOM in sheets
SAP initiated
Product cost estimates
phutcinay Revilidationof [ avilablein TCE s per _
Kapsering busines case EBOM
[Facility Cration

Fig. 8. Proposed new product development process framework for Stage 5 and Gate 5 new product

development activities
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Lead Role Stage6- Design Confirmation Go/Kill Decision
Main Activity
Approved project Project 3 —
iewed manning chart Project plan Review risk Lessons leamt
Froduct it [ wienetud [ tckigand plan
pasuiag) updated updating
Program

Management
Integrated change control
‘Vacant positions filled
HR for next gateway

eV DEMEA updted VP bild ool pln
DVP&R vailable Wil DVP&R ready (Prto control plan) | —l

Gate 6 - Program

e——3 ) VP desian ] confirmation Review
VPO bild VPO biild fozeand |}
contol plan completed [7] | VOassessment CP&VR VP design Sowingrelamee
completed concem resohtion I, freeze and
— drawing release
Design and bildrk | F T ‘
development smal
I — Build concem
evaluation kg Apprdved N Rework
Build concem congleied °
tracking
Itemmal and =
vendor Aﬁlﬁ.ﬁn& Yes
homologati Application for aggregate/part Aggregate/part vehicle C\
rrapetl] I Mg dnd  — jonstat [ cetfication ready
completed i d Supplier
APQPstatus
VP parts
VRopars developnent | ) n!:o:k Move to Next Phase
i iee e siwe —
Preliminary process
BOM in SAP finaized [ Obsolescence Listof hazardous AIAG nhouse APQP
trckingin  le ) material content 44—  compliance statusreport  f———
place available sheetlnk available

Validation of equipment
FTG procurement i inery
ey m =
M Assessment of launch budget for
farketing adequacy of meeting financial objective |

Launch Planning iceabl identified and inputs.
Service & hared to Design for Servi
Training creation

Fig. 9. Proposed new product development process framework for Stage 6 and Gate 6 new product
development activities

Lead Role Stage7- Design validation Go/Kill Decision
Main Activity
| Approved project Reaffim the y ) s f - —
Product sopereiewed || varsand Poiect naming e Pt Review Commisin | ["Lass
features as lan risk plan Jan reviewt
el it i andpdied dvbeddon Ly ing [ 0 X Cwdgi 7]
Management T scopeicanges upditing
Integrated change control [

Vacan posiions filled
HR for next gateway
VPassessment Build concem
completed to tracking
‘meet f -
VP bild e
VP juy evaaive off change
completed

Vehicle
VRObuild Homologaton
conplted e

Preliminary PP design N N | J B
; freezeand PP drawing DR3 Gate 7 Design
el relese compeed. | 1 releaseReview

Design and
Development

Apprgved }No% Rework

Yes
Supplier parts Supplier
Supplier VP, pricing ApQP ||
interaction Ve o finalized and status
derekpuen all PO released available

Move to Next Phase

Validation of equipment at
supplier e Validation of MSA completed and
—  equpnentin ‘matrix plan supporting Supplier
control plan ready > APQP
Englneering PP bui FEU build status
Facility creation plan ready available
PEMEA and Equipment buyoff nitated
- control plan
Production ramp up plan ready updated
Assessment of launch budget for Tdentify suitable
Marketing adequacyof meeting il aeive e orvehicle
Dealer infrastructure ready l_4 Alllong lead items ordered | J 4 i luati
Launch | p Special tools
wowaidead | || ||
and training Deder H L /Servie evalaton of VP vehicles |_‘ slition identified

Fig. 10. Proposed new product development process framework for Stage 7 and Gate 7 new product
development activities
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Lead Role Stage8- Transition to production Go/Kill Decision
Main Activity
Approved project Project A
Product scopereviewed  (—p|  mamingchart {— Project plan L Review risk Lessons leamt T
plauning/ and updated reviewed and tracking and plan — ]
m updated updating

Progra
Management
Integrated change control
R Vacant positonsflld for next gateway

N PPbuild i
cvhaton assesment Velicle type Final T ;
complted — apoed [N agiig | ko GBICRSB;I.S‘@O“
Design and Signoft initiated iew
development Configuraton
BOM updted Build sk assessment
Special tools Project
- - desiy > [PRstatus
Velice cnmpl[:m verfied
Homologation compleed
started
Assessment of ;
Fitad nih concem | Vot readiess e et | | iy qaiiy | b |‘N09{ Roni
PP build Resolution tosuppartJ 1 date targetreport | |
completed generated
Engineering/ & N - Establish Yes
- PP build- PR2 bild-
[RCNCatiod L F&T try out & Initial process. TAKT ’
Miglne  [q{ capabiitstudy — o APQ? ||
ness & & ‘enoff completed status report
FIR cleaance comectons fany signoffconplet ek aailible Miove t Next Pl
logistics ove to Next e
; " W eed
Supplier - | PO of s comple Suppler APQP
ethn aailabe forFEU bild sasreport [
m avilable
— Waranty policy
Launch Preliminary )
Extemal juy volune  |—— productprice [——  viewedand
Marketing evaluation of PP build fnalized available finalized
— F
i SAM confimation Launch plaming  Daaler  Trining Trining or
pivdgand on PP velicle and Service evahation infasrcture |l infstmctue FEUbd | |
i final SAM signoff of pp vehicle ready completed service fean
Training completed

Finance and Final pml:l;fl cost
Budgeting available

Fig. 11. Proposed new product development process framework for Stage 8§ and Gate 8 new product
development activities

Lead Role Stage9- Start of production Go/Kill Decision
Main Activity
Product s 8
2 Project Project plan — .
planning/ ‘manning chart trackingand Review risk Communication Lessons leamt
‘m:::m reviewed and N g plan plan ready
L updated
HR Vacant positions filled
for next gateway
IPR: Freedom to operate
Design and PVT handover PVT handover i
development activity nitated activity in progress
Gate 9~ Launch
readiness Review
Parts procurement Supplier APQP
Allspare parts for SOP stats as status report
Supplier Interaction PSWof parts prce finalized per schedule available

. Final 1 1 conrol planready
Takttime T (Production control plan) &Standard Eqpipaeat DR]:I 5
estabishnent Operating Procedre in place ] Gl
| Apprdved |'N 9| Rework
\
Operator ini
: Rap up plan or

jguration BOM Taunch volume Yes
lable in metaphase Final Process BOMinSAP || available
Manufacturing finalized Inhouse APQP
i 'ﬁ il status report
creation — i
. FEUtestsincluding startof || availsble
[ FEU Build ong uraon s | Move to Next Phase
Manufacturing
ANOVA Cor quility urgets MIS
FEU buildand FEU assssments opce pirend
assessment (PSW parts) to meet targets
Customer icing deisi e checked for

evaluation of FEU any market or competition related changes. |

Marketing

Vehicle homologation Moﬂf’l"kf““"“
completed .
Training to extended value -
Launch planning, Vehicles/ Aggregates chain member and for Specialtooks eady
service and training for training available service team for SOP

Fig. 12. Proposed new product development process framework for Stage 9 and Gate 9 new product
development activities
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Lead Role Stage10- Launch and impl i Go/Kill Decision
Main Activity
Product [
planning/ ; b N - —
Program reviewed and updated Review risk plan Lessons leamt
Management
HR Vacant positions filled
for next gateway
Supplier APQP status
report available
Supplier Interaction PSW ofparts Spn:op:f:' ;s::ched
|
— Gate 10 - Mfg. and
Marketing Review
Manufacturing and Initiate launch Stabilization of Quality targets Mfg Lg(;alily
quality sign off sampling plan production line achieved | lﬂp;'m':pon
Engineering/Facility
- Inhouse
Obsolescence buyofF initiated
e e APQP status
trackingin |9 trackingin )
place place | report available Am ved No Rework
Yes
Generic design
Do pradn =3
development updated e
SDS-CDS
[
[ Training infrastructure completed ]—'I Completion of sales training | p—— Arn m my
" jor
ol e BTN i
Marketing - Approval for:;lf of vehicle stdealer’s place published published
MOST application filed ¥
Advertisement and exhibitions
PSWofparts planned and material available
-
i S ial tools.
JLaunchplamning/ i ining Servce Owner's monsl il it avalble P Syen | | Specaliods
2| | completed manual ready printing completed with dealers calogueready [F 0o paivin

Fig. 13. Proposed new product development process framework for Stage 10 and Gate 10 new product
development activities

Re ek Stage1- Ramp up Go/Kill Decision
Main Activity
Product
yhnni':y Product CFTi Lessons leamt Projectclosue report s
= documentation L3 disbamliid M uploaded in knowledge pl  preparedand sign off
Management handover to PVT management with project owner
Gate 11 - Final
Project Review

owner

Approved |-Nop Rework

Component ownership i
. . PSWofpats with MM tanserred Stpple '-,"’3" s
Supplier Interaction to respective module e

Open issues from plant Y
)!:nut'ntturing' sign-off and training Inhouse APQP report o
Engineering/Facility 11 build are addressed as post available
Creation Il action
'
Project Closure
. Project status Durability study
Track customer .
: ; changed from Customer Scrap project onlong rin
Dl:/\ml? and ::uw“ hﬂud:;:d Pc\‘# }:::‘l:r |— laumchto |—f suveyplans [—Pr inventoriesas |y \%hjtlﬁ\‘tﬁng —
elopment y Ongoing after tabulated Becessary 1 lakh Km
PVT takeover

Fig. 14. Proposed new product development process framework for Stage 11 and Gate 11 new product
development activities

track and efficient. diverse perspectives and expertise, promoting
(7) Cross-functional teams frequently incorporate proper teamwork and active participation from

68


https://dx.doi.org/10.6977/IJoSI.202506_9(3).0006

®)

)

(10)

(11)
(12)

(13)

(14)

(15)

(16)

amn

(18)

DOI: 10.6977/1J0S1.202506_9(3).0004

B.G. Shinde, S.B. Sanap, etc./Int. J. Systematic Innovation, 9(3), 31-74 (2025)

all stakeholders throughout the project.

A proper feedback mechanism is maintained by
clear communication, making the framework
efficient and a straightforward change control
procedure. This structured framework ensures that
changes are evaluated, approved, and implemented

systematically, —minimizing disruptions and
maintaining NPD activities’ alignment with
objectives.

The framework includes robust cost control
mechanisms, such as periodic review activities,
which enhance cost planning, tracking, and control.
This framework allows for incremental
progress and avoids overwhelming the team
with unrealistic expectations. Criteria-based
evaluation, cross-functional inputs, continuous
feedback, adequate resources, and a realistic
timeframe make the milestones achievable and
realistic.

Customized to meet automobile needs.
Cross-functional team collaboration enhances
interdepartmental communication and knowledge
sharing.

It is highly effective in data management for input
and delivery processes due to its structured and
systematic approach. It ensures comprehensive
data collection through meticulous requirements
gathering, integrates data from various functional
areas, and maintains high data quality and
consistency through standardization and validation.
Checks such as the use of standardized
templates and guidelines, training for data
collection and documentation, and regular audits
are incorporated for data compatibility and
consistency.

Structured review and performance metrics of
the framework. Improve system feedback on
deliverables (met/not met).

Standardization across frameworks is achieved
through the use of consistent processes, ensuring
uniformity and efficiency. This standardization
helps in aligning main activities and deliverables
with the objectives, facilitating clear planning
and execution.

Non-value-added activities are minimized,
which shifts the work culture from reactive to
proactive mode.

This framework is notably flexible in handling
various projects due to its iterative and adaptable
nature. The framework’s cross-functional
collaboration encourages diverse perspectives
and expertise, enhancing its ability to address
unique challenges across different projects. In
addition, the process often includes stages for
regular review and adjustment, which supports
its adaptability to various project demands and
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uncertainties.

7. Conclusion

The literature study has identified several
common challenges in NPD, including market
uncertainty, resource allocation, time management,
technical challenges, regulatory compliance, cross-
functional collaboration, risk management, innovation
management, customer feedback, supply chain
coordination, cost control, quality assurance, and post-
launch issues. The review of the NPD process in the
automobile industry emphasized its critical role in
overcoming these challenges and concluded that there
is a need to redesign the NPD process framework. In
alignmentwithexistingliterature, particularly regarding
the Indian automobile sector, it has been confirmed
that the Stage-Gate framework is the most suitable
for industries that prioritize meticulous planning and
control. The identified limitations of benchmarked
NPD process frameworks, followed by the Stage-Gate
approach implemented by automobile and supporting
companies, and specifications and requirements by a
survey among the NPD professionals, were considered
in the design and development of the proposed NPD
process framework, followed by some hallmarks as
compared to the existing frameworks.

8. Future Scope

Itis advisable to verify the proposed NPD process
framework by conducting case studies to evaluate
its NPD performance. With the imminent industrial
revolution and the rise of new technologies and digital
transformations, the mapping and integration of the
proposed NPD process framework with emerging
technologies such as AI/DS, PDM, PLM, IoT,
Machine Learning, and TRIZ has the potential to boost
innovation, shorten development cycles, and enhance
product quality.
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