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ABSTRACT:

Purpose: For each step of the new product development (NPD) process, a framework of crucial success criteria, metrics, and tools and procedures for putting those
metrics into practise is proposed in this study.

Design/methodology/approach: In order to accomplish this goal, a survey of the literature on NPD success and methods for achieving it was conducted. These
studies were examined for similar elements among businesses that experienced commercial success with new goods.

Findings: The elements that contribute to NPD success are outlined in the article, along with metrics that should be used to measure them and suggested tools and
methods for doing so. This was carried out at each stage of the NPD process and combined into a framework that the authors recommend should be used for complex
NPD projects.

Research implications: Additional helpful information might come from a number of different study avenues, which would benefit academics conducting this
type of research as well as businesses looking for key success factors (CSF) and assessing product development performance. The key area for study involves
putting the suggested framework to use or testing it.

Practical implications: Managers of intricate NPD projects can use the framework to guarantee success.

Originality: Even though there have been several research on the crucial NPD success criteria, most of these studies have been fragmented and have only focused
on one or a few stages of the NPD process. This is the first framework that combines these investigations into one, as far as the authors are aware.

Keywords: creation of new products, crucial success elements, measurements, tools, and methods

Introduction

The literature on new product development (NPD) highlights how crucial it is to continually release new items to the market in order to maintain economic
success. Its contribution to corporate expansion, impact on profitability, and significance in strategic planning have all been well-documented.
Employment, economic expansion, technical advancement, and high quality of life are all results of new goods. Therefore, it is crucial to investigate NPD
and the mechanisms through which they develop.

As the industry became increasingly conscious of the significance of new goods to company over the previous few decades, the frequency of new product
releases rose considerably. As a result, managing the NPD process has become difficult for businesses since it calls for a lot of time, money, and human
resources. The unfortunate truth is that few innovative items reach the market, and those that do have a failure rate of between 28 and 48 percent (Crawford,
2018; Cooper, 2020). About four new product concepts for every seven get into development, one and a half are released, and just one is a success .
Despite substantial studies on how to succeed in NPD, businesses continue to produce goods. NPD therefore rates as one of the riskiest and most
perplexing activities for the majority of businesses. The demand to optimise the return on those investments grows along with the amount of money
invested in NPD. It gets worse since an estimated 48% of the funds designated for NPD are used on projects that are shelved or don't generate enough
revenue.

In this article, we provide a framework that defines the key success factors (CSF) at each stage of the NPD process, as well as the metrics that can be
used to quantify them and the tools and methods that can be used to assess each criterion Our findings is supported by a thorough analysis of the NPD
literature. This is how the document is laid out. The subsequent section We talk about the NPD process, then we talk about important success elements
and indicators. We continue with a discussion of our work after providing a detailed description of our framework.

Obijective of Study

1. To fulfill the shift in shopper demand
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2. To boost the business revenue and earning
3. To retaliate against measure made by revals who just introduced a new product
4. To spread out the risk throughout by operating a multi-product company

New Product Development

The actions taken by businesses to create and introduce new goods make up the NPD process. A new product's development takes place across a series
of phases, starting with a preliminary product concept or idea that is then assessed, developed, tested, and released to the market (Booz, Allen & Hamilton,
2017). This set of tasks can also be seen as a series of steps for acquiring and analysing data. As a result, management may evaluate and reevaluate its
initial choice to embark on development or launch as the new product develops and as management becomes increasingly aware (or less unsure) about
the product. By reducing the amount of risk and allocating less resources to ultimately unsuccessful goods, following this process of information collecting
and evaluation may help businesses make better judgments about new products. The NPD process varies from sector to sector and from company to
company. In order to accommodate unique corporate resources and demands, it should in fact be customised for each organisation (Booz, Allen &
Hamilton, 2017).

Numerous academics have attempted to create a model that covers the crucial phases of the NPD process The Booz, Allen and Hamilton model, often
known as the BAH model, is the most well-known of the several in-depth NPD models that have been created over the years. The BAH model serves as
the foundation for the majority of other NPD systems that have been proposed. This well-known model seems to include all of the fundamental stages of
models described in the literature. It is based on significant research, in-depth interviews, and case studies and, as a result, seems to be a reasonably
accurate depiction of current industry practises.

New Product Strategy

Idea Generation

Screcning and
Evaluation

Business Analysis

Design and Development

Testing

Commercialization

The stages of the model are as follows:

New Product Strategy: Establishes a connection between the NPD process and business goals, as well as offering guidance for idea/concept generation
and selection criteria.

Idea generation: Looks for product concepts that satisfy business goals.

Screening is doing an initial examination to identify the concepts that are important and call for further investigation.

Business analysis: A further assessment of the concepts based on numerical elements like earnings, Return on Investment (ROI), and sales volume.
Development: Creating a tangible, producible version of a concept that only exists on paper.

Testing: Conducting business experiments required to support prior business conclusions.

Commercialization: The introduction of goods.

According to Booz, Allen and Hamilton , businesses that have successfully introduced new goods are more likely to have a formal NPD process in place
and to have gone through all of the aforementioned stages. Our framework is based on the BAH model, but we do not include the commercialization
stage since the per-commercialization stages of the NPD process are the focus of our study, even if the commercialization stage is an essential area of
concern.
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Critical Success Factors

Numerous studies that looked at the drivers of NPD performance over the past 22 years have shown a variety of elements that separate successful goods
from failed ones. Critical success factors (CSFs) are elements that are essential and ensure commercial success; it is crucial to consider how to take
advantage of each and incorporate it into a practical part of the NPD process. Organizations should identify the variables that are essential to their success,
according to Daniel and Rock art , who also claimed that failing to meet goals connected to these factors would lead to organizational failure.Even the
idea that NPD itself serves as a CSF for many organization has been floated. Given that this is already common knowledge, the goal is to identify the
elements of NPD that are crucial for success and how to gauge the degree of this accomplishment. Designing a process that allows new product ideas to
go swiftly and successfully from the idea stage through a successful launch and beyond is the challenge.

Metrics

An organization may track performance and gauge the effects of process improvement over time by using metrics. Metrics are significant for at least
three reasons and may help businesses improve their NPD initiatives. First, measurements prove the worth of NPD and support financial investments in
this crucial, hazardous business. Second, efficient resource allocation requires chief executive officers and chief technical officers to analyse people,
goals, program mes, and projects. Metrics influence behaviour, third.Scientists, engineers, managers, and other NPD personnel frequently make choices,
take actions, and otherwise modify their behaviour when they are assessed on certain criteria. Correct metrics integrate employee aspirations with
corporate objectives; incorrect metrics are unproductive and encourage risk-averse, short-term, focused choices and activities.

Any metric that may be used to measure NPD will frequently concentrate on either one function or the entire NPD process. However, no one activity is
the only one that contributes to the process of creating new items. For instance, a statistic for the R&D organization's productivity may show continuous
growth. Despite this improvement, it's possible that the pace at which new items enter the market won't change The efficiency of the NPD process's stages
as they relate to one another is crucial to gauge. The success rate of NPD has probably not increased significantly over the previous 42 years for a number
of reasons, one of which is the absence of appropriate measurements Crawford Companies might address particular issues and managers might observe
the same progress in their NPD efforts as they have come to anticipate from their quantitative total quality management programmes if they had reliable
metrics to measure performance

1. Critical success factors and metrics for stages of the NPD process

The stages of the NPD process and the associated CSFs, metrics, tools, and methodologies for tracking progress are described in depth in the sections
that follow.

New Product Strategy

Companies must define goals and have a clear new product strategy (NPS) to achieve them before starting an NPD initiative (Wind, 2017). This phase's
goal is to offer direction for the new product initiative. It outlines the strategic business demands that the new product must meet, which are drawn from
the corporate goals and overall business strategy of the company. The new goods are given responsibilities according to these business requirements,
which are in turn impacted by market demands (Booz, Allen & Hamilton, 2017). The stages of the NPD process and the associated CSFs, metrics, tools,
and methodologies for tracking progress are described in depth in the sections that follow.

CSFs for NPS

A company's strategy should outline its new product program's aims and objectives clearly, as well as the projected return on investment (ROI), so that
everyone is aware of how new products fit into the overall corporate objectives. Additionally, to offer direction to the company's whole new product
programme, clearly defined arenas, i.e., designated areas of strategic concentration, are required.

At this point, the challenge lies not only in creating a clear plan but also in putting it into practise, that is, in putting the strategy into words that all
members of the organization can comprehend and in conveying it to them. According to prior study, businesses who understand the value of international
coordination and successfully communicating an NPS across departments would produce new products that are more successful (Cooper, 2018).Every
employee in such organization received a detailed explanation of the new goods' role in accomplishing business objectives. Consequently, after a precise
NPS is established, the linked complicating issue is effectively conveying the needs, demands, resources, and plans for a new product endeavour, or
internalize the strategy. Multiple formats of communication are required, but the basis must be a well-documented plan and specification. In conclusion,
establishing and sharing a precise plan and strategy for an NPD project is a crucial requirement for success. Businesses that have a well-articulated NPS
perform far better than those who don't, and they have 34% higher NPD success rates, 44% more sales goals are met, and 40% more profit goals are met.

Metrics for NPS
The company's annual revenue is contrasted with the investment made in the asset to determine the return on investment (ROI). Although calculating the

ROl is not very difficult, managers should be aware of how it was done in order to make meaningful comparisons for the project that is being assessed.
Setting the objectives for a new product might benefit from knowing a company's ROI. This indicator will assist in determining if the expense to create
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a new product surpasses the value that results or whether the payback has an impact on the bottom line of the company. Here, comparing the project's
anticipated return to a per-established criterion is the goal. The NPS should be connected to this long-term metric established by the business objectives.

Tools and techniques for NPS

The company has the tool it needs to navigate to future competitive success with the Balanced Scorecard (BSC), which The framework for a strategic
measurement and management system is provided by BSC, which converts an organization's plan into a complete set of performance measurements. The
four viewpoints that make up its framework—financial, customers, internal business processes, and learning and growth—are used to measure the
organisational performance drivers. The collection of financial and non-financial performance measurements are the BSC's goals and metrics; they result
from a top-down procedure guided by the business unit's strategy. The measurements strike a balance between those that reflect the outcomes of previous
efforts and those that influence future performance. Both objective, readily quantifiable result measurements and subjective performance indicators for
the outcome measures are equally weighted on the scorecard. Organizations should utilise the scorecard as a strategic management system to manage
their long-term plan. They should also use the scorecard's measurement emphasis to carry out essential management tasks, such as communicating and
connecting strategic goals and metrics.

The BSC strategic objectives and measurements are disseminated inside an organisation via groupware, networked personal computers, business
newsletters, bulletin boards, and films. All employees are informed of the crucial goals that must be met if an organization's strategy is to be successful
through the communication. Once every employee is aware of the high-level goals and metrics, they may set regional goals that complement the overall
plan of the business unit.

Not only should the corporate communication and education programme be thorough, but it should also be ongoing. The BSC programme may be
introduced via a variety of communication vehicles, including executive announcements, films, meetings, brochures, and newsletters. Following the
original announcement, a scorecard and results should be reported regularly on bulletin boards, newsletters, groupware, and electronic networks. Such a
program's design should start by responding to the following key inquiries:

»  What goals does the communication plan want to achieve?
Who are the intended customers?
What is the main point aimed at each audience?

What media are suitable for each audience?

vV V VYV V

How long will each phase of the communication plan last?
»  How would senior management find out if the message been received?

The BSC connects business strategy with financial goals. All other scorecard views' aims and metrics are centred on the financial goals. The goal of every
action should be to boost financial performance. In order to achieve the required long-term economic performance, the scorecard ties long-term financial
objectives to the sequential steps that must be performed with regard to financial processes, customers, internal processes, workers, and systems. However,
many businesses set the same financial goals for each of their divisions and business units. Since all business unit managers will be using this standard
technique, it is definitely practical, consistent, and fair.The primary goal of this stage is to generate a variety of concepts from which the company may
choose the most workable and promising one (s). The quantity of ideas developed influences the chance of success. Businesses that are successful at idea
creation don't just concentrate on the first source of ideas, i.e., ideas that are assessed by the same criteria, but rather allow separate business divisions to
pursue quite distinct strategies.

Idea Generation

The idea generation stage, when the search for new ideas is undertaken to match organisational objectives, starts after creating a clearly defined NPS for
NPD. The idea generation process involves the emergence, growth, and evolution of a specific concept. The company must advance and foster ideas
wherever they arise to take advantage of the opportunities found after establishing the markets and segments based on the NPS it desires to target.
According to a research done by Booz, Allen, and Hamilton in 2017, a company must come up with at least seven concepts before one of them is
successful. According to Griffin it takes an average of 101concepts to produce 15.5 success create within the company, but that focus on all potential idea
sources (Crawford, 2018. There are many various ways to come up with ideas, as well as many different sources. The company can get new ideas from
a variety of sources, including its management, workers, and customers as well as rivals, distributors, and suppliers. It can also get new ideas by doing
formal research and development. The most often used techniques for coming up with ideas are brainstorming, morphological analysis, gap analysis, and
categorization (Crawford, 2018). Customers may be a particularly useful area to look for fresh product ideas. The marketing team and customers had a
comparatively high success rate for product ideas

CSF for Idea Generation
According to studies conducted by several researchers, a solid grasp of customers' requirements and wants is essential for new product success, hence

customer-focused idea generation is a CSF for this stage The voice of the client is a priority for winning companies and teams who develop new products.
Starting with the concept generating phase, a significant client interaction is required. Souder came to the conclusion that internally produced ideas had
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lower success rates than externally generated ideas after reviewing the determinants of NPD success and failure. Compared to ideas originating from
R&D, suppliers, and management, project ideas that came from marketing and customers had a comparatively high success rate.

Metrics for Idea Generation

The number of ideas created by customers, the number of ideas retrieved and improved from an idea portfolio, the number of ideas generated over time,
and the worth of ideas in the idea bank are among the metrics to measure idea creation and enrichment. The quantity of ideas created by the client has the
strongest correlation with the CSF of the idea creation stage of all these indicators. Companies need to invest more resources in consumer-based idea
generating initiatives, including customer focus groups; the conduct of in-depth, one-on-one customer interviews; site visits by customers, particularly
by technical personnel; active customer idea solicitation by the sales force; and the establishment of a connection with lead users .

Tools and techniques for Idea Generation

In research by Song and Parry and Cooper, understanding consumer and market demands is a recurrent issue for effective product creation There are
several methods for stimulating creativity and brainstorming. Lead user methodology and ethnographic techniques are effective ways to improve the
customer-based idea stream.

In contrast to conventional methodologies, where ideas are developed based on consumer feedback, the lead user methodology adopts a different strategy
and typically gathers information on new product needs from a random or typical sample of customers.The target

market's leading edges as well as markets with more severe versions of identical challenges are where the lead user process gathers data on demands and
solutions. The wealth of information gathered throughout this procedure is still helpful during the next stages of product development and marketing A
descriptive, qualitative market research methodology known as an ethnographic approach is used to examine the consumer in connection to their
surroundings To gain a thorough insight of consumers' lives or cultures as a foundation for better understanding their demands and challenges, researchers
spend time in the field watching customers and their environment. In this method, traces that people leave behind as they go about their daily lives are
investigated through observation, interviews, and recording. It always reveals more and offers deeper insight because it facilitates the utilization of many
convergent perspectives—what people say, do, and use. In order to develop ideas based on the needs of the consumer, a greater degree of knowledge is
obtained.

Screening and Business Analysis

Although the BAH model proposes the screening and business analysis as two distinct steps, we combine the two for the sake of the suggested framework's
simplicity. Initial analysis is performed based on NPS, resources, and competition during the screening step, whereas concepts are assessed using
quantitative performance criteria during the business analysis stage. The decision of which ideas to follow will be made based on the commercial value
they provide once a sufficient number of new product ideas have been gathered from diverse sources during the idea creation stage. The future health and
profitability of the company depend on making a wise choice. The key fact is that as the NPD process progresses through each stage, product development
expenses significantly increase (Booz, Allen & Hamilton ). The concepts that have been designated as "Go" ideas must go through additional screening
utilizing standards established by high management These concepts must be laid down on a common form that a new product committee may access.
The committee then evaluates each suggestion in light of a set of standards that confirm the suggestion's appeal and visibility as well as its compatibility
with the strategy, goals, and resources of the organization. The final outcome of screening and assessment is a ranking of NPD ideas, allowing resources
to be given to the projects that appear to have the best chance of success .

Following screening, the business analysis stage is a thorough inquiry where the product is precisely defined and the project's desirability is confirmed
before significant expenditures are made. Studies on new products conducted by Cooper's NewProd have demonstrated that poor upfront planning
severely impairs project success. The common themes in product failures include inadequate market analysis and a lack of market research, going from
a concept to a full-fledged development effort right away, and failing to invest time and money in the early stages. The effectiveness of the per-
development processes is continuously monitored.

Companies should continue undertaking financial evaluation throughout the NPD process, but at this point it is crucial, since estimations get more precise
and polished with each passing stage. It is decided whether these elements suit the company's goals by reviewing the expenses, prospective sales, and
profit estimates of the new product. The new product concept can go to the development stage if the outcome of this stage demonstrates that the product
achieves the goals. Griffin reported that 76.7% of the participating organization in the research had defined financial objectives against which
performance was evaluated. The action plan is the last part of the business analysis step.For the following stage, a thorough action plan is produced, and
preliminary plans are created for each step that follows. The CSF and its indicators recommended for this stage are based on financial analysis, which
opens the door to a major resource commitment and a full-fledged development programme.

CSF for Screening and Business Analysis

A CSF for the screening and business analysis stage is up-front homework since too many new product ventures skip the early planning phase and jump
straight into development . This strategy typically has terrible effects. Initial homework assignments often involve tasks like financial analysis, in-depth
market and competitive analysis, consumer requirements and desires research, idea testing, and technical and operational feasibility evaluations. Strong
per-development effort considerably increases the success rates of new products and is positively connected with financial performance. Before
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commencing any real development effort, all of these procedures result in a sound business analysis. According to the New-prod research, firms spend
just an average of 8% of a project's financing and 17% of the person-days on these crucial up-front homework tasks, which is insufficient to produce a
successful product. The implication is that the actions that take place before the product's design and development require greater time and money.

A financial technique, followed by strategic methods and scoring models, is utilized by 40.4 percent of organization to measure performance results,
according to a research by Cooper Profitability, return, payback, or economic value of the project are assessed using financial methods, and projects are
judged and ranked according to these criteria.

Metrics for Screening and Business Analysis

Evaluation of the project is treated similarly to making a traditional investment choice in financial or economic models. It is recommended that the metrics
anticipated commercial value (ECV), net present value (NPV), internal rate of return (IRR), and profitability index (PI) be used to assess the effectiveness
of the screening and business analysis stages. These measures should be evaluated, ranked, and finally choose projects. Each statistic has benefits and
drawbacks of its own. For instance, the NPV technique assumes that financial estimates are reliable and that financial objectives are significant while
ignoring probability and risk. Numerous financial and other quantitative data are essential to the ECV. Together, these measures provide more precise
information about the project's financial performance, which may be used to choose the top project out of the group.

Tools and techniques for Screening and Business Analysis

The recommended measures' financial evaluation processes and how they gauge each project's financial performance are described below

Subject to specific financial restrictions, the Expected Commercial Value (ECV) technique tries to maximise the project's value or commercial worth
while introducing the concepts of risks and probabilities. The commercial worth of each project to the corporation is assessed using the ECV approach.
The ECV is calculated using a decision tree analysis and takes into account the projected revenues from the project, the chances of both technical and
commercial success, as well as the expenses of both commercialization and development. In light of this, the ECV evaluates the project's worth in terms
of predicted financial returns from the viewpoint of. The ECV of each project is established, and projects are ranked in accordance with that information
to create a prioritised list of initiatives.

The net present value (NPV) criteria adds the present values of the cash expenditures needed to sustain an investment with the present values of the cash
inflows deriving from project operations to evaluate proposed capital investments. The firm's necessary rate of return for the project is used to discount
the inflows and outflows to their current value. If the NPV is positive, the project is anticipated to generate a return more than the needed rate; if the NPV
is zero, the expected return is the same as the required rate; and if the NPV is negative, the anticipated return is less than the required rate.

The internal rate of return (IRR) is the rate at which the current values of the anticipated after-tax cash inflows and outflows are precisely equal. Once a
project's IRR has been established, determining whether or not the project is acceptable simply requires comparing it to the needed rate of return. The
project is approved if the IRR is equal to or higher than the necessary rate. The projects may be ranked easily as well. IRRs are used to rank projects; the
project with the greatest IRR comes in first, and so on.The ratio of the present value of after-tax cash inflows to outflows is known as the profitability
index (PI). If the ratio is one or higher, the predicted yield for the project in issue is either equal to or larger than the discount rate. The profitability index
calculates the return on investment for a project. As a consequence, it is used to order projects' profitability based on their expenses and predicted economic
lifetimes. In order to create the desired portfolio, projects are ranked according to this productivity index, with the projects at the bottom of the list being
put on hold. These steps must be taken to make sure that project ideas are properly evaluated and that the business analysis is meticulously completed.

Development

The new product team can proceed to the development stage, which consists of tasks like prototype creation, volume ramp up, and test marketing, after
the outcomes of the business case for the new product meet corporate objectives. The engagement between the programme and project manager is now
about getting the product to market on schedule, on budget, and in accordance with the necessary requirements rather than about selling or purchasing
the concept.

This stage typically accounts for one-third of all NPD expenses and forty percent of all NPD time. Business case plans are transformed into tangible
deliverable throughout the development stage. The fastest possible development to launch is essential for success at this stage, as is ensuring that the
product prototype or final design does, in fact, match consumer expectations. To achieve this, it is necessary to solicit client input and feedback throughout
the whole development period.Gaining a competitive edge and taking use of a product's revenues as soon as feasible are crucial, and doing so also helps
to lessen the effects of a changing environment. In order to enhance the likelihood of producing a successful product, the new product team should
evaluate the market, position, product, and technology as the product moves from one stage of the development stage to the next Collaboration between
the marketing and R&D sectors is especially important because, although marketing can communicate client wants, R&D can transform a new concept
into a real-world product. As a result, they ought to collaborate to make sure the product satisfies client demands. Multidisciplinary teams are commonly
used in businesses to aid in the effective identification and resolution of problems through the coordination of resources and concepts. Customer
involvement and comments are essential throughout the development process in order to both guarantee that the product is perfect and to hasten progress
toward a clearly defined aim.
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CSFs for Development

New product development frequently takes years, and a lot might happen unexpectedly during this period. The market might alter mid-development,
invalidating the initial projections of the market's size and product adoption. It's possible for customer needs to change, making the initial set of product
specs outdated. In the interim, rivals may release comparable goods, which would make the market less favourable. The original product definition and
rationale are no longer valid as a result of these and other external modifications.

Minimizing development Time is a crucial competitive weapon that produces competitive advantage; it reduces the possibility that the market or the
competitive environment will have altered by the time the product enters the market and hastens the recreational of profits. Cooper Companies that create
goods fast have various advantages over their rivals, including premium prices, useful market data, a strong customer reputation, cheaper development
costs, and quick learning Therefore, it is crucial to achieve the aim of cutting the development time. Fast growth, most critically, lessens the effects of a
changing environment. The possibilities of things altering are similarly drastically decreased if the development period can be cut from eighteen to nine
months, necessitating a shorter development period. Over the last five years, most businesses have shortened the time it takes to develop a new product,
on average by roughly one-third. In other words, the issue is to reduce the amount of time spent on development in order to reduce the likelihood that the
development aim has altered.

To guarantee that the product design is appropriate and to hasten progress toward a well defined objective, getting client input is an essential activity
throughout the development cycle. It may not be possible to fix all the design issues throughout development with the initial voice-of-customer research
that was conducted before Perhaps the most reliable method of obtaining ongoing, sincere client input during the development stage is through customer
feedback. To expedite and successfully complete the development stage, the design team should start asking for consumer input on a regular basis.

Metrics for Development

Development time is the amount of time it takes to develop a new product from the point at which the business case stage is complete to the point at
which it is first sold on the market. The exact definitions of the start and end points vary from business to business and occasionally even from

one project within a business to another. For the reasons already mentioned, how quickly the team
completes this stage is crucial, thus it is essential that they track their progress over time.

Development time is the amount of time it takes to develop a new product from the point at which the business case stage is complete to the point at
which it is first sold on the market. The exact definitions of the start and end points vary from business to business and occasionally even from one project
within a business to another. For the reasons already mentioned, how quickly the team completes this stage is crucial, thus it is essential that they track
their progress over time.

Co-location considerably enhances the frequent communication required by this paradigm between the roles represented on the team. Cross-functional
teams are crucial for reducing development costs, enhancing design quality, and completing projects on schedule. When individual design engineers
collaborate with individual marketers or process engineers to address shared development issues, this is when cross-functional integration truly counts.
At the working level, true cross-functional integration takes place. It is supported by intimate ties in communication and time between individuals and
organisations tackling closely connected issues. The degree and efficacy of integration in the product's design and development is dependent on how well
various organisations collaborate .

The level of team members' dedication to the project is related to the aforementioned. Team members frequently switch between development projects
since their time commitments are generally split across many projects at once due to departmental supervisors competing for their attention. As a result,
there is a break in the development process. Having a team with committed people is essential at this phase. a committed, responsible team leader who
isn't working on too many other projects or responsibilities at once and is held responsible for the outcome.

Since more tasks are completed in a given amount of time thanks to parallel processing, which incorporates concurrent rather than sequential tasks, The
goal is to provide product designs as quickly as possible that take into account both client preferences and production capabilities. However, not all
activities or phases in the NPD process may be overlapped with a low risk due to the requirement for necessary knowledge. To guarantee lowest
downstream danger, the level of parallelism must thus be assessed.

A qualitative in-process metric that makes every attempt to guarantee that the final design satisfies client requirements is the degree to which design work
is focused on actual customer demands. In order to solve technological issues that occur and that force modifications to product designs during the
development stage, this necessitates soliciting input and feedback from the consumer throughout the whole development cycle. In order to guarantee that
the product is developed properly and to hasten development toward a clearly defined objective, it is essential and continuing to review customer needs
and wants throughout the development process.

Tools and techniques for Development

The research of the literature revealed a variety of methods for shortening development time frames that are in line with good management practices.

A technology called dynamic time to market may be used to both follow a project's development and anticipate when it will be completed. When a
schedule prediction is created, the prediction date is plotted against the prediction date. This is how it operates. The team may generally take the necessary
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measures to ensure schedule integrity after receiving an early warning of a potential late delivery from the dynamic time to market assessment. In order
to ensure timely product development, projects are therefore kept on schedule.

The amount of time a team has worked together on a previous or current project determines the degree of team cohesion, which measures the progress of
the team as a working group The degree to which team members are drawn to the group and inspired to stick with it.

When two or more actions overlap, they are carried out concurrently rather than sequentially. The cycle time, or the entire amount of time needed to
produce a product from concept to market release, may be significantly shortened by overlapping tasks. Activities that overlap save time because they
are:

1. More accurate and timely activity processing,
2. Better and earlier design problem detection, and
3. Improved Team Communication. This metric acts as a gauge for the process' level of concurrency.

4. In general, the degree of concurrency and the length of the development time increase with the number of overlapping activities. Lower
concurrency in the process is indicated by fewer overlapping operations, which may also point to chances to enhance the process to meet
goals.

Testing

This stage's goal is to completely and finally validate the project as a whole, including the product's economic feasibility, production, and marketing .
Design and testing work together seamlessly, with testing taking place at every step of development. The product is developed using the data collected
during testing. This stage is crucial because it has the potential to uncover problems that might lead to market failure, which could significantly reduce
the likelihood of launch failure (Urban & Hauser,). Studies by Cooper demonstrate that the success of a new product is highly connected with the
customer-focused test phase, which is the crucial component.At this point, many sorts of testing should be carried out, including idea testing,
prototype/development testing, and test marketing Cooper However, it should be highlighted that testing should be carried out at all stages of the NPD
process, not only at this one (Ulrich & Eppinger,).

CSF for Testing

Product functionality is crucial for the testing stage since it determines whether a product has been built with the desired features. Both the existence of
asserted characteristics and the reasons why some attributes are absent must be established.

To determine whether the product is acceptable to the customer, to measure the customer's level of interest, liking, preferences, and intent to purchase, as
well as to identify the benefits, attributes, and features of the product that the customer responds to, it is crucial to assess customer acceptance at this
stage. More significantly, the product must function well when used by the client in addition to functioning properly in the lab or research department.
The item must enthral and truly gratify the buyer, whoit superior to what he or she is already purchasing. In other words, for purchase intent to be
established, the client response must be sufficiently favourable.

Metrics for Testing

How effectively a product fulfils the required functionality is considered its performance. Testing physical aspects, perceptual features, functional modes,
and perceived advantages are common techniques to assess a product's performance. The features of an offering are those elements that produce the
advantages; they are often the focus of NPD. Because perceived benefits represent customer-oriented perceptions while remaining near enough to
supplier-oriented features to allow that relationship to be established by the product developer, they are the optimal location on the demands continuum
to concentrate interactions with consumers. Data collection techniques such as user testing and validation are employed to assess product performance.
Results from these fundamental research methods are quantitative. These are the kinds of NPDs that are currently being developed.

To ascertain if the consumer is willing to buy the tested product or not and to assess whether the product is acceptable to the customer, customer-perceived
value is measured. Perceived relative performance, customer satisfaction (Like/Dislike), and the preference score to ascertain the nature of the competitive
environment are crucial measures for this stage. Even though they are qualitative measures, they are crucial for early consumer loves and dislikes tracking
before the product is released onto the market. Managers might make improvements to the product based on the qualitative data.

Tools and techniques for Testing

System testing, often referred to as validation testing, is typically conducted internally and involves testing a product model that closely mimics the final
product that will be made and sold. The goal of the testing procedure is to confirm that all design and performance requirements have been satisfied. In
order to make sure that all of the objectives for the product design have been achieved, the validation test is often performed late in the development
phase. Usability, performance, and robustness are all included in this. Activities should be completed in their entirety since validation tests often try to
evaluate genuine functionality and performance, as expected in the production version. It's likely that the validation test is the first chance to assess all of
the product's component parts.depicting the manufacturing procedures, packaging, and finished product as accurately as feasible. Any formal examination
necessary for certification, safety, or legal objectives will also be a part of the validation testing.
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Data from a validation test is probably quantitative and based on performance measurement. This is often done in comparison to a benchmark of
anticipated performance or previously established criteria. Usability concerns should always be measured, regardless of how they are graded in terms of
speed, accuracy, or rate of usage. Measurements of issues like desirability can be made using user rankings or preferences. Additionally, data should be
officially recorded, with any deviations from planned performance being noted and the necessary corrective action being decided.

Real consumers or users do user and field testing, and in certain situations, this testing is required prior to the distribution of the product. This should not
be confused with marketing customer testing, which examines various sales and marketing tactics for the product. Understanding how the product operates
in the end-user environment is the goal of testing. Customer-based testing is in fact complicated, and it is impossible to duplicate it in a lab environment
where users are shielded from errors made by other users, rival companies ridiculing the idea, and family members objecting to the change because it
would interrupt their lives or their job. Beta testing should be done on products that are brand-new to the market because there is no existing data.

The firm creates test methods, which might be either stringent or nonexistent. In the first scenario, the developer uses internal workers or hired personnel
from a specialised testing firm to closely monitor and follow up on the beta test. For feedback on the product in the second scenario, the developer may
simply call the consumer or speak with a group or individual contact. The test findings aim to verify that the user's perception of the prototype is the same
as their perception of the verbal notion that was previously discussed at the NPD stage. Testing is a crucial stage to take into account in the development
process since the findings either highlight where the product is inadequate or validate that it satisfies its requirements.

3.1 CSF framework, metrics, and tools and methodologies for NPD

The CSFs, metrics, tools and techniques proposed for successful NPD discussed in the previous sections are all summarized in the framework proposed
in Table 1.

Stage Critical Success Factor Metrics Techniques and Tools
New Product | Unmistakable Plan Profit from Investment Analyzing finances
Approach

A communication tool is a
balanced scorecard.

Strategic Communication Communication Level

Idea Generation That s

Customer-Focused

Creation of Ideas How many customer-focused ideas

were produced?

Lead User Techniques

Ethnographic Method

Financial Evaluation Techniques

Case-making and | Front-loaded homework

screening

Commercial Value Assumed (ECV)

Value Net Present (NPV)
Rate of Return Internal (IRR)
Index of Productivity (PI)

Development

Speed

Development time

Cohesion of the team

Customer feedback

Degree of integration of the functions

A Flexible Time to Market

Level of devotion to the group

Degree of Parallelism

Concurrency of activities

Effort level in designing for actual
consumer priorities

Testing Product Functionality Product Performance Validation Testing

Customer Acceptance customer satisfaction Field and User Testing

Table 1. Critical Success Factors and Metrics for NPD Process Stages

The framework offers information on the components that are critical at each stage of the NPD process, metrics that may be used to analyse how effectively
those aspects are working, and tools and techniques for implementing those metrics. We believe that utilising this framework as a starting point will help
any sophisticated NPD project succeed.

Conclusions
Businesses continue to struggle with new product success. The significance of new products in a company's future and desire for riches is generally
acknowledged, and as a consequence, many firms are always seeking ways to enhance their NPD policies and procedures.

This concept implies that for NPD businesses to be successful, their new product strategy should be explicit and well-communicated. These companies
should have well-defined new product markets, strong long-term partnerships, and well-defined goals. Consumer input is important to successful
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organisations and NPD teams. To be able to design and develop profitable new products, the firm must collect as many ideas as possible, many of which
should come from its employees. The success of a company is shown to be highly impacted by preliminary research conducted prior to the commencement
of product design and development. Predevelopment steps such as first screening, preliminary market and technical research, and business analysis have
a direct impact on the financial performance of the final product. Companies should strive to accelerate development in order to lessen the possibility that
the product's development and consumer desires will have altered by the time it gets the market. It is vital to check and validate a product's performance
requirements, design standards, and consumer acceptance through validation and user field testing before releasing it to the market. This study analysed
and studied the NPD process in order to identify ways that firms might improve their performance when developing new products, mostly by focusing
on components that are critical to success. These factors were uncovered via a thorough examination of the operations and outcomes of successful
organisations as reported in the NPD literature. Instead of addressing each stage individually, CSFs identified in the literature are frequently stated for
the whole development process. To avoid this problem, this article checked for CSFs at each phase of the method. Presumably,
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