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Unit-I Introduction to Product Design and 

Development 

1.1 Product Design 

• Product design deals with converting ideas into reality and aims to fulfill human needs as 

in other forms of human activity. 

• Product design is creating and developing a new product, focusing on its form, function, 

and user experience.  

• This multidisciplinary field involves a combination of creativity, technical knowledge, and 

an understanding of market needs to produce products that are both aesthetically pleasing 

and functional. 

• Broadly it is an efficient process of creation and development of ideas that deals with new 

products. 

• Product design is essential for creating products that not only fulfill their intended functions 

but also provide a positive user experience. 

 

1.2 Product Development 

• Product development is the comprehensive process of bringing a new product from concept 

to market.  

• It involves a series of steps including idea generation, design, engineering, prototyping, 

testing, production, and launch. This process requires collaboration across various 

disciplines to ensure that the product meets market demands, functions effectively, and can 

be manufactured cost-efficiently.  

• The ultimate goal of product development is to create products that provide value to 

customers and achieve commercial success. 

 

1.3 Objectives of Product Design and Development 

• The primary objectives of product design and development focus on creating user-centric, 

innovative, and functional products that are visually appealing and cost-effective.  

• These objectives aim to ensure the product not only meets user needs but also achieves 

market success and provides value to both the manufacturer and the consumer. 

1. Meeting User Needs: Prioritize creating products that address the specific needs, 

preferences, and pain points of the target audience. 

2. Innovation: Develop unique features and incorporate cutting-edge technologies to set the 

product apart from competitors. 

3. Functionality and Performance: Ensure the product performs reliably and efficiently 

under various conditions. 

4. Aesthetics and Design: Design products that are visually appealing and ergonomically 

practical. 

5. Cost-Effectiveness: Create products that can be manufactured and sold cost-effectively 

without compromising quality. 

 

1.4 Engineering Design Process 

• The engineering design process is a systematic approach used by engineers and designers 

to develop solutions to problems or create new products.  

• It involves a series of steps that guide the team from identifying the problem to 

implementing and improving a solution. 
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• The engineering design process is a seven-step process that begins with defining the 

problem. 
 

 
Figure 1.1 Steps in the engineering design process 

1. Define the Problem: 

➢ Identify the Need: Clearly articulate the problem or need that the engineering project aims 

to address. This involves understanding the requirements, goals, and constraints of the 

project. 

➢ Define Objectives: Establish specific objectives and criteria for success. These could 

include performance metrics, cost limitations, environmental factors, and user 

requirements. 

 

2. Research: 

➢ Gather Information: Conduct thorough research to gather relevant data and information. 

This includes studying similar projects, existing solutions, scientific principles, materials 

properties, and any regulatory or safety standards that may apply. 

➢ Analyze Constraints: Identify and analyze constraints such as budget, time, materials 

availability, and technical limitations. Understanding these constraints helps in developing 

feasible solutions. 

 

3. Brainstorming: 

➢ Generate Ideas: Encourage creativity and innovation to generate a wide range of ideas and 

potential solutions. This step involves collaboration among team members and stakeholders 

to explore different approaches and perspectives. 

➢ Evaluate Ideas: Evaluate each idea based on feasibility, practicality, alignment with 

project objectives, and potential impact. Narrow down the list to the most promising 

concepts for further development. 

 

4. Design: 

➢ Develop Detailed Designs: Create detailed designs or plans for the chosen solution. This 

may involve using sketches, drawings, computer-aided design (CAD) software, or 

simulation tools to visualize the concept. 
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➢ Consider Factors: Address factors such as functionality, performance requirements, 

ergonomics, manufacturability, and sustainability in the design process. Iteratively refine 

the design based on feedback and analysis. 

 

5. Prototype: 

➢ Build a Prototype: Construct a physical prototype or a scaled-down model of the design. 

Prototyping allows engineers to test the functionality, performance, and feasibility of the 

solution in a controlled environment. 

➢ Test and Evaluate: Conduct systematic testing and evaluation of the prototype. This 

includes performing tests to validate performance under different conditions, identifying 

potential flaws or weaknesses, and gathering feedback from users or stakeholders. 

 

6. Testing and Evaluation: 

➢ Rigorous Testing: Test the prototype under realistic conditions to assess its reliability, 

durability, safety, and overall performance. Use data and feedback to identify strengths and 

weaknesses of the design. 

➢ Iterate as Needed: Based on testing results, refine the design through iterations. Address 

any identified issues, make necessary adjustments, and optimize the design to meet project 

requirements and user needs. 

 

7. Iterate and Improve: 

➢ Refine the Design: Continuously iterate and improve the design based on testing, 

evaluation, and feedback. This iterative process may involve making incremental changes 

or significant revisions to enhance performance, efficiency, or user experience. 

➢ Finalize Solution: Once satisfied with the prototype's performance and functionality, 

finalize the design for implementation. Document the design specifications, manufacturing 

processes, and any maintenance requirements for the final solution. 

 

1.5 Engineering Development Process (Gateway System) 

• It is a process of converting inventions into some useful product, that can satisfy human 

needs.  

• Previously invented products by an organization after time reach at maturity stage. 

• The rate at which it attains maturity stage depends on culture, technology, customers' taste, 

and rate of obsolescence.  

• So it is important for an organization to continuously examine the market for upgradation 

of its product so that they can retain their market share.  

• The product development is nothing but upgradation of product which can be achieved by 

changing some parts to improve its operational characteristics. 

• It also involves a complete change in the technology used in the manufacturing process. 

Sometimes product development also involves reducing its price so that it can become 

competitive in the market. 

• It is premarket phase conclusively product development represent the process where the 

product is developed, conceived and tested. 

 

1.5.1 Steps in Product Development 

1. Generating a new product development plan: A new product strategy is outcome of the 

assessment of external opportunities and internal experience. 
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Figure 1.2 Steps in Product Development 

2. Creating Idea: Various ideas are created by using idea generation techniques which will 

help to satisfy needs and examine the evolving technologies. 

3. Evaluation and screening: It is a systematic criterion to evaluate the potential of the new 

product idea. 

4. Business analysis: It is the study of the estimated economic feasibility of a new product 

idea. 

5. Development: It involves upgradation to the characteristics concerning characteristics 

preferred by customers and associated further development of manufacturing, cost 

estimating, packaging, and distribution. 

6. Testing: It evaluates major market acceptance by using market research. 

7. Commercialization: It is the actual introduction of a product into the market with all 

related resources and decisions. 

 

1.6 Product Design Vs Product Development 

S. N. Product Design Product Development 

1 

It is a process which contains entire set of 

activities required to bring new concept 

to a state of market readiness. 

It is a process which contains technical 

activities within product development 

process that works to meet market and 

business requirements. 

2 

This set includes everything from initial 

inspiring new product vision to business 

case analysis, commercialization 

activities. 

This set includes refinement of product 

vision into technical specification. 

3 
It involves marketing efforts, technical 

engineering and design activities. 

It involves new concept development 

and embodiment engineering. 

4 

It includes business and financial 

activities along with extensive marketing 

and distribution. 

It does not include marketing and 

distribution activities along with 

manufacturing activities. 
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S. N. Product Design Product Development 

5 

It includes design for manufacture 

(DFM), Design for assembly (DFA), 

Design for Environment (DFE) as a part 

of product development. 

In product design the activities design 

for manufacture (DFM), Design for 

assembly (DFA), Design for 

Environment (DFE) are carried out 

simultaneously. 

6 
Product development is independent 

process than that of product design. 

Product design is a part of product 

development process. 

 

1.7 Features of Successful Product Design and Development 

• Successful product design and development involve a combination of creativity, 

practicality, and strategic planning. Here are the key features that contribute to successful 

product design and development: 

 

1. Development Team 

➢ The most important factor in successful product development is having the correct people 

on the development team.  

➢ Those people should have knowledge and experience in the various technologies involved 

and previous product development experience. They need to be very effective in working 

together as a team. 

➢ A strong and cohesive team is essential for successful product design and development. 

This includes: 

a) Role Definition: Clearly define roles and responsibilities for each team member, such 

as project manager, product designer, software developer, quality assurance tester, and 

marketing specialist. 

b) Skill Diversity: Assemble a team with diverse skills and expertise to cover all aspects 

of the project, from technical development to user experience and market strategy. 

c) Collaboration: Foster a collaborative environment where team members can freely 

share ideas, provide feedback, and support each other. 

d) Training and Development: Invest in continuous training and professional 

development to keep the team updated with the latest tools, technologies, and 

methodologies. 

 

2. Project Planning and Management 

➢ Every activity needs to have a well-defined timeline of activities to ensure that the project 

schedule will be met and that project costs are maintained within budget. 

➢ It should be clear to each member of the team which activities are their responsibility and 

when they need to be completed. 

➢ As events occur during a project that affects the original project plan, the project team must 

be flexible to adjust tasks to maintain the overall schedule. 

➢ In some cases, additional resources can be added to the project at critical times to overcome 

unexpected obstacles. 

➢ Effective project planning and management ensure that the project stays on track, within 

budget, and meets its deadlines. This includes: 

a) Project Scope: Define the scope, including the goals, deliverables, tasks, and 

milestones. 

b) Timeline and Scheduling: Develop a detailed project timeline with key milestones and 

deadlines using project management tools like Gantt charts. 

c) Resource Allocation: Allocate resources efficiently, including team members, budget, 

equipment, and materials. 
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d) Risk Management: Identify potential risks and develop mitigation strategies to address 

them proactively. 

e) Progress Tracking: Use project management software to track progress, manage tasks, 

and maintain transparency with stakeholders. 

 

3. Product Requirements 

➢ Before any product development proceeds, it is critical to create well-defined requirements 

for the product. 

➢ Well-defined requirements will ensure that all critical features of the product will be 

implemented. In the early phase of product development can lead to rework and schedule 

delays later. 

➢ Generally, the development team will need to work on requirements from the customer, 

since they may not be explicitly stated. 

➢ Clearly defined product requirements serve as the foundation for successful product 

development. This includes: 

a) User Requirements: Gather and document user needs and expectations through 

research methods such as surveys, interviews, and focus groups. 

b) Functional Requirements: Specify the functionalities that the product must have, 

detailing what the product should do. 

c) Non-Functional Requirements: Define performance criteria such as reliability, 

usability, scalability, and security. 

d) Regulatory Requirements: Ensure compliance with industry standards, legal 

regulations, and safety guidelines. 

 

4. Architecture 

➢ The electrical, mechanical, and software architecture becomes the foundation for the 

product design, much like the foundation of a building supports the entire building. 

➢ Choosing the major components of the architecture (e.g. microcontroller, software 

operating system, transducers, displays, etc.) will set the direction of future design 

activities. 

➢ If a component has been selected that is not yet proven (e.g. bleeding edge technology), the 

entire product development can be at risk. 

➢ For new technologies that are proven (e.g. leading-edge technologies), it is important to 

enlist the support of the component vendor that provides that technology. 

➢ A well-planned architecture is critical for the product’s technical foundation. This includes: 

a) System Architecture: Outline the high-level structure of the product, including 

hardware and software components, data flow, and interactions. 

b) Modularity: Design the system to be modular, allowing for easy updates, maintenance, 

and scalability. 

c) Integration: Plan for seamless integration with existing systems, platforms, or devices. 

d) Scalability and Flexibility: Ensure the architecture can accommodate future growth 

and changes in user requirements or technology advancements. 

 

5. Prototype Testing 

➢ As prototypes are designed and built, comprehensive testing of this prototype is needed to 

verify the design performance and testing. 

➢ The development engineers (electrical, mechanical, software) can do their design 

verification and validation should be performed by an independent, internal system test 

team. This team can be viewed as the first customer for the product. 
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➢ Prototyping and testing are essential to validate the design and functionality of the product 

before full-scale production. 

a) Prototype Development: Create physical or digital prototypes of the product for 

testing purposes. 

b) Testing Plan: Develop a comprehensive testing plan that includes various testing 

methods such as usability testing, performance testing, stress testing, and user 

acceptance testing. 

c) Feedback Collection: Gather feedback from testers and end-users to identify issues 

and areas for improvement. 

d) Iteration: Make iterative improvements based on testing results to refine the product 

design and functionality. 

 

6. Factory Focus 

➢ It is important to have a good realization of the processes of the factory and its capabilities 

when creating a production design.  

➢ This will allow the PCB design and mechanical design to be adjusted to meet the 

capabilities and limitations of the factory. 

➢ Without having good knowledge of the factory that will manufacture the product, it may 

not be possible to optimize the production cost for the device. 

➢ Ensuring the product can be efficiently manufactured at scale is vital for its success in the 

market. This includes: 

a) Manufacturing Planning: Develop a detailed manufacturing plan, including 

production processes, equipment, and timelines. 

b) Quality Control: Implement strict quality control measures to ensure the product meets 

high standards and specifications. 

c) Supply Chain Management: Manage the supply chain to ensure timely delivery of 

materials and components, while minimizing costs. 

d) Scalability: Design the manufacturing process to be scalable, allowing for increased 

production as demand grows. 

 

7. Communications 

➢ It is the last item on the list, this is the most important factor of all is communication 

between all parties is critical to the success of the project. 

➢ This is communication within the development team, with the client, with the factory, with 

vendors, and with other key stakeholders. 

➢ Regular project team meetings are important to keep everyone aligned and to resolve any 

obstacles. If the client has engineering resources to support the product development, 

encouraging direct communication between the client’s resources and the development 

team’s engineering resources is critical. 

➢ Effective communication is crucial throughout the product development process. 

a) Internal Communication: Foster open and transparent communication within the 

team through regular meetings, updates, and collaboration tools. 

b) Stakeholder Communication: Keep stakeholders informed about project progress, 

milestones, and any issues that arise. 

c) Documentation: Maintain thorough documentation of all aspects of the project, 

including requirements, designs, testing results, and decisions made. 

d) Marketing and Launch Communication: Develop a communication plan for the 

product launch, including marketing strategies, promotional materials, and public 

relations efforts. 
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1.7.1 Example Case: Development of a New Smart Home Device 

1. Development of Team: Assemble a cross-functional team including hardware engineers, 

software developers, UI/UX designers, quality assurance testers, and marketing 

professionals. 

2. Project Planning and Management: Define the project scope to develop a smart 

thermostat, create a project timeline with key milestones, allocate resources efficiently, and 

manage risks through a comprehensive risk management plan. 

3. Product Requirements: Document user requirements (e.g., easy-to-use interface, 

compatibility with home automation systems), functional requirements (e.g., remote 

control via mobile app, temperature sensors), non-functional requirements (e.g., secure data 

transmission, high reliability), and regulatory requirements (e.g., compliance with safety 

standards). 

4. Architecture: Design the system architecture to include hardware components 

(temperature sensors, control unit), software components (mobile app, cloud services), and 

data flow between devices. Ensure modularity for future updates and scalability to support 

more devices. 

5. Prototype Testing: Develop a prototype of the smart thermostat, conduct usability testing 

with real users, gather feedback on performance and functionality, and make iterative 

improvements based on testing results. 

6. Factory Focus: Plan the manufacturing process to produce the thermostat at scale, 

implement quality control measures to ensure high-quality production, manage the supply 

chain for timely delivery of components, and ensure scalability to meet market demand. 

7. Communications: Maintain open communication within the team through regular 

meetings and updates, keep stakeholders informed about project progress, document all 

aspects of the project, and develop a marketing communication plan for the product launch, 

including promotional materials and public relations efforts. 

➢ By focusing on these aspects, the development of a new smart home device can be 

efficiently managed, resulting in a successful product that meets user needs, is well-

designed, and is ready for market launch.  

 

1.8 Essential Factors for Product Design 

• We know that necessity is the mother of invention. Conventionally, we would start with a 

list of customer needs and requirements to create the final product.  

• For example, we had landline phones before the invention of mobile phones. Different 

needs came together to create the final product of the mobile phone. 

• Hence different factors are considered during product design: 

1. Need 

a) Identification: Understand the specific need or problem the product aims to address. This 

could stem from user demands, market gaps, or technological advancements. 

b) Validation: Confirm that the identified need is genuine and significant enough to warrant 

the development of a new product. 

 

2. Physical Realizability 

a) Technical Feasibility: Assess whether the product can be physically created using existing 

or reasonably developed technologies. 

b) Material Availability: Ensure that the necessary materials and components are available 

and suitable for the product’s design and functionality. 

c) Manufacturing Capability: Verify that the product can be manufactured using current 

manufacturing processes and facilities. 
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Figure 1.3 Essential factors for product design 

3. Economic Worthwhileness 

a) Cost-Benefit Analysis: Evaluate the economic benefits of the product compared to its 

development and production costs. 

b) Market Demand: Estimate the potential market size and revenue generation to ensure the 

product is worth the investment. 

c) Competitive Advantage: Determine if the product offers a significant advantage over 

existing solutions, making it economically worthwhile. 

 

4. Financial Feasibility 

a) Funding: Assess the availability of financial resources to support the product development 

from conception to market launch. 

b) Budget Management: Create a detailed budget to manage costs effectively throughout the 

project lifecycle. 

c) Return on Investment (ROI): Project the expected ROI to ensure that the product will be 

financially sustainable and profitable. 

 

5. Optimality 

a) Performance Optimization: Ensure the product performs at its best in terms of efficiency, 

durability, and user satisfaction. 

b) Resource Efficiency: Optimize the use of resources, including materials, energy, and labor, 

to achieve the best possible outcome with minimal waste. 

c) Design Trade-offs: Balance conflicting requirements and constraints to find the most 

optimal design solution. 

6. Design Criteria 

a) Functionality: Define the essential functions and features the product must possess to meet 

user needs. 
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b) Aesthetics: Establish criteria for the product’s appearance to ensure it is visually appealing 

and aligns with brand identity. 

c) Ergonomics: Ensure the product is designed for comfort and ease of use, taking into 

account human factors and interaction. 

 

7. Morphology 

a) Conceptual Design: Develop the overall form and structure of the product, including its 

shape, layout, and physical configuration. 

b) Modularity: Design the product in a modular way to facilitate easy assembly, maintenance, 

and future upgrades. 

c) Integration: Ensure seamless integration of all components and subsystems to create a 

cohesive and functional product. 

 

8. Design Process 

a) Structured Approach: Follow a systematic and structured design process that includes 

phases like ideation, prototyping, testing, and refinement. 

b) Iteration: Emphasize iterative development, allowing for continuous improvement based 

on feedback and testing results. 

c) Documentation: Maintain thorough documentation of the design process, decisions, and 

changes to ensure transparency and traceability. 

 

9. Sub Problems 

a) Decomposition: Break down the overall design problem into smaller, manageable sub-

problems to tackle specific aspects of the product. 

b) Focus Areas: Assign specific sub-problems to specialized teams or individuals to leverage 

expertise and improve efficiency. 

c) Integration: Ensure that solutions to sub-problems integrate seamlessly into the overall 

product design. 

 

10. Reduction of Uncertainty 

a) Research and Analysis: Conduct thorough research and analysis to reduce uncertainties 

related to technology, market, and user needs. 

b) Prototyping and Testing: Use prototypes and testing to validate design assumptions and 

identify potential issues early. 

c) Feedback Loops: Establish continuous feedback loops with users and stakeholders to 

gather insights and reduce uncertainties. 

 

11. Economic Worth of Evidence 

a) Data-Driven Decisions: Base design decisions on solid evidence and data, such as market 

research, user feedback, and testing results. 

b) Cost of Evidence: Evaluate the cost of obtaining evidence and ensure it is justified by the 

potential benefits and risk reduction it provides. 

c) Validation: Use evidence to validate key design choices and reduce the likelihood of costly 

errors. 

 

12. Base for Decision 

a) Decision Framework: Develop a clear framework for making design decisions, including 

criteria, processes, and responsible parties. 

b) Risk Assessment: Consider the risks and uncertainties associated with each decision and 

choose the options that offer the best balance of benefits and risks. 
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c) Stakeholder Input: Incorporate input from all relevant stakeholders to ensure decisions 

are well-informed and aligned with overall goals. 

 

13. Minimum Commitment 

a) Flexibility: Design the product to allow for flexibility and adaptability, minimizing 

commitment to specific technologies or materials that might change. 

b) Scalability: Ensure the design can be scaled up or down based on demand without 

requiring significant changes or investments. 

c) Iterative Investment: Make incremental investments in development and production to 

reduce financial risk and allow for adjustments based on feedback and market conditions. 

 

14. Communication 

a) Internal Communication: Foster open and transparent communication within the design 

and development team to ensure alignment and collaboration. 

b) Stakeholder Engagement: Maintain regular communication with stakeholders to keep 

them informed of progress, gather feedback, and manage expectations. 

c) Documentation and Reporting: Create clear and concise documentation and reports to 

communicate key information, decisions, and changes throughout the project lifecycle. 

 

1.8.1 Example Case: Development of an Electric Bicycle 

1. Need: Identify the need for an eco-friendly, efficient, and affordable mode of transportation 

for urban commuters. 

2. Physical Realizability: Ensure that the bicycle can be designed with available electric 

motor and battery technologies, and can be manufactured with existing facilities and 

materials. 

3. Economic Worthwhileness: Conduct a cost-benefit analysis to ensure the bicycle offers 

significant benefits (e.g., reduced commuting costs, environmental impact) compared to its 

development and production costs. 

4. Financial Feasibility: Secure funding for development, create a budget to manage costs, 

and project the expected ROI to ensure financial sustainability. 

5. Optimality: Optimize the bicycle's design for performance (e.g., battery life, motor 

efficiency), resource efficiency, and balance design trade-offs (e.g., weight vs. durability). 

6. Design Criteria: Define the bicycle's functionality (e.g., range, speed, charging time), 

aesthetics (e.g., modern, sleek design), and ergonomics (e.g., comfortable seating, easy 

handling). 

7. Morphology: Develop the overall form and structure of the bicycle, design it modularly 

for easy assembly and maintenance, and ensure seamless integration of components. 

8. Design Process: Follow a structured design process with phases like ideation, prototyping, 

testing, and refinement, emphasizing iterative development and thorough documentation. 

9. Sub Problems: Break down the design problem into sub-problems like battery integration, 

motor placement, and user interface design, assigning specific tasks to specialized teams. 

10. Reduction of Uncertainty: Conduct research and analysis, use prototypes and testing to 

validate design assumptions, and establish continuous feedback loops with users and 

stakeholders. 

11. Economic Worth of Evidence: Base decisions on solid evidence and data (e.g., market 

research, user feedback, testing results), evaluating the cost of obtaining evidence and 

validating key design choices. 

12. Base for Decision: Develop a decision framework, consider risks and uncertainties, and 

incorporate stakeholder input to make well-informed decisions. 
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13. Minimum Commitment: Design the bicycle to allow for flexibility and adaptability, 

ensure scalability, and make incremental investments to reduce financial risk. 

14. Communication: Foster open communication within the team, maintain regular 

communication with stakeholders, and create clear documentation and reports throughout 

the project lifecycle. 

• By focusing on these essential factors, the development of an electric bicycle can lead to a 

successful product that meets user needs, is feasible to manufacture, and is financially and 

economically viable. 

 

1.9 The Challenges of Product Development 

• Creating a new product poses significant challenges, and only a few companies achieve 

success. Development teams face various obstacles that make the process challenging. 

• Following are the challenges of product development. 

 
Figure 1.4 Challenges of Product Development 

1. Trade-Offs 

➢ Trade-off means that a balance is obtained between two essential features. This is the most 

difficult part of the product development. 

➢ Recognizing and understanding the trade-offs will maximize the success of the product. 

➢ Product development often involves making trade-offs between competing priorities and 

constraints. 

a) Quality vs. Cost: Higher quality materials and features often increase costs. Balancing 

the desire for high-quality output with budget constraints is a common challenge. 

b) Features vs. Simplicity: Adding more features can make a product more attractive but 

also more complex. Striking the right balance between feature richness and ease of use 

is critical. 

c) Speed vs. Thoroughness: Rushing to market can result in skipped steps or lower 

quality while taking too much time to perfect the product can delay market entry and 

reduce competitiveness. 

 

2. Dynamics 

➢ To get success in the market is not only the end but sustaining the competition in the market 

is also important and even more challenging. 

➢ As the technologies improve, customer preferences change, and the introduction of new 

products in the markets. 
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➢ Decision-making in this kind of environment is a challenging task. 

➢ Product development is influenced by various dynamic factors that can change over time. 

a) Market Dynamics: Consumer preferences, competitor actions, and market conditions 

can change rapidly, requiring flexibility and adaptability in product development 

strategies. 

b) Technological Changes: Advancements in technology can render current designs 

obsolete or open up new opportunities that need to be integrated into the product. 

c) Internal Dynamics: Team composition, organizational priorities, and available 

resources can change, impacting the development process. 

 

3. Time Pressure 

➢ The product development decisions should be made under time pressure even though there 

is incomplete information. 

➢ Developers often face significant pressure to bring a product to market quickly. 

a) Time-to-Market: Speed is crucial in staying ahead of competitors and capturing 

market share. Delays can lead to missed opportunities and reduced relevance. 

b) Deadline Management: Meeting project deadlines while maintaining product quality 

and functionality can be stressful and challenging. 

c) Innovation Cycles: Rapid innovation cycles in certain industries mean that products 

can become outdated quickly, increasing the urgency to launch new versions or updates. 

 

4. Economics 

➢ Companies invest in product development; the firm will expect a reasonable return on 

investment with this product. 

➢ The product should have a reasonable price so that the customers are willing to pay and 

should be inexpensive to produce. 

➢ These are the challenges that can make product development more challenging for a 

company and the enterprise level. 

➢ There are a few other challenges for the individual people and the development teams. 

➢ Economic factors play a significant role in product development. 

a) Budget Constraints: Limited financial resources can restrict the project's scope, 

affecting design choices, materials, and the extent of testing. 

b) Cost Management: Effectively managing costs throughout development to ensure the 

product remains economically viable. 

c) Market Viability: Ensuring that the product is priced appropriately for its target market 

and offers good value for money to consumers. 

 

5. Creation 

➢ As the idea takes shape and comes to reality as a physical component or product, every 

creative action performed by the individual in the development team will contribute to the 

product's success. 

➢ The creation phase involves the actual development and realization of the product concept. 

a) Design and Prototyping: Developing and iterating on designs to create functional 

prototypes that accurately represent the final product. 

b) Testing and Validation: Rigorous testing to validate the product’s performance, safety, 

and reliability. 

c) Iterative Development: Continuously refining the product based on testing results, 

feedback, and changing requirements. 
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6. Team Diversity and Team Spirit 

➢ Successful product development requires skills and talents. As a result, the product 

development teams involve people with a wide range of experiences, personalities, and 

perspectives put together for success. 

➢ For this, they need to be motivated and cooperative together as a team to bring up the energy 

in everyone in creating the product. 

➢ These are the different challenges of product development. 

➢ Diverse teams bring various perspectives and skills, which can enhance the product 

development process. 

a) Cross-Functional Teams: Involving team members from different disciplines (e.g., 

engineering, design, marketing) to leverage their unique expertise. 

b) Cultural Diversity: Incorporating diverse cultural perspectives to better understand 

and meet the needs of a global market. 

c) Innovative Thinking: Diversity fosters creativity and innovative problem-solving by 

combining different viewpoints and experiences. 

➢ A strong team spirit is essential for successful product development. 

d) Collaboration: Encouraging open communication, trust, and collaboration among 

team members to ensure alignment and effective teamwork. 

e) Motivation: Keeping the team motivated and focused on common goals, especially 

during challenging phases of the project. 

f) Conflict Resolution: Addressing conflicts promptly and constructively to maintain a 

positive and productive team environment. 

 

1.9.1 Example Case: Development of a New Smartphone 

1. Trade-offs: Balancing high-end features with affordability, ensuring the device is feature-

rich yet user-friendly. 

2. Dynamics: Adapting to rapid changes in consumer preferences and technological 

advancements in mobile technology. 

3. Time Pressure: Rushing to release the smartphone ahead of major competitors while 

ensuring it meets quality standards. 

4. Economics: Managing the budget to keep costs within limits while offering competitive 

pricing and ensuring profitability. 

5. Creation: Designing, prototyping, and rigorously testing the smartphone to ensure 

functionality, performance, and user satisfaction. 

6. Team Diversity: Leveraging a cross-functional team including hardware engineers, 

software developers, designers, and marketing experts to bring diverse skills and 

perspectives to the project. 

7. Team Spirit: Fostering a collaborative and motivated team environment to drive the project 

to successful completion. 

➢ By addressing these factors effectively, the product development process can be managed 

more efficiently, leading to the successful launch of a new and competitive smartphone in 

the market. 

 

1.10 ASIMOW Model/ Morphology of Product Design  

➢ The ASIMOW Model, created by Morris Asimow, offers a systematic approach to 

engineering design, focusing on a structured and methodical process.  

➢ This model is especially valuable for comprehending the morphology of product design, 

encompassing the shape, structure, and organization of a product.  

➢ Below, you will find an overview of the ASIMOW Model and its application in the 

morphology of product design. 
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Figure 1.5 Phases of Product Design 

Phase I Feasibility Design 

➢ A design project always consists of a feasibility study. The purpose of this type of study is 

to achieve a set of effective solutions to the design problems. 

➢ A design group is working with an assigned project for which the design concept is already 

fixed then there exist three possibilities: 

1. Previously feasibility study was done, 

2. The design department has excellent experience with particular designs so further study 

is only a waste of time and cost. 

3. Cancellation of feasibility study unsupported intuition. 

➢ The first step is to check whether the basic need that was presumed to be valid has current 

existence or not. 

➢ Secondly one should explore the design problem which is created by need, and it is essential 

to detect its various elements, parameters, and constraints. 

➢ The third step is to search for available numbers of feasible solutions for the problem. 

Finally, useful solutions are separated from the feasible set of solutions. 

a) Goal: Assess whether the project is viable and worth pursuing. 

1. Market Analysis: Study current market trends, competitor products, and potential 

customer needs to identify opportunities. 

• Evaluate target market size and potential customer segments. 

• Assess existing solutions and identify gaps your product can fill. 

2. Technical Feasibility: Determine if the required technology exists and if it can be 

implemented within the given constraints. 

• Assess available technologies and their maturity. 
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• Determine if the team has the necessary skills and resources. 

3. Cost Estimation: Roughly estimate the development, production, and marketing costs 

to see if the project is financially viable. 

• Calculate initial development costs, including R&D, prototyping, and testing. 

• Estimate production and distribution costs. 

4. Risk Assessment: Identify potential risks, including technological, financial, and 

market risks, and consider how to mitigate them. 

• List potential risks and their impact on the project. 

• Develop mitigation strategies for each identified risk. 

b) Outcome: A go/no-go decision based on the feasibility of the project. 

 

Phase II Preliminary Design 

➢ It gets initiated with useful solutions that were finalized and developed in the feasibility 

study, the main purpose of preliminary designs is to choose the best design concept among 

available preferred alternatives. 

➢ Quantitative analysis is performed with available alternative solutions unless a superior 

alternative is achieved among availability. 

a) Goal: Develop initial concepts and select the most promising ones. 

1. Brainstorming Sessions: Generate a wide range of ideas without constraints to 

encourage creativity. 

• Facilitate sessions with cross-functional teams to generate diverse ideas. 

• Encourage out-of-the-box thinking and record all ideas. 

2. Concept Sketches: Create rough sketches of various ideas to visualize them. 

• Develop multiple sketches to explore different design directions. 

• Include basic shapes, forms, and functional elements. 

3. Rough Prototypes: Build simple prototypes to test basic functionality and gather 

preliminary feedback. 

• Use inexpensive materials to quickly build functional models. 

• Test key features and gather initial user feedback. 

4. Concept Evaluation: Assess each concept against criteria such as feasibility, cost, and 

alignment with market needs. 

• Develop criteria for evaluating concepts (e.g., cost, feasibility, user appeal). 

• Score each concept against the criteria and select the best ones for further development. 

b) Outcome: Selection of one or more promising concepts for further development. 

 

Phase III Detailed Design 

➢ The concept chosen from the preliminary design is the base for the detailed design phase. 

Up to this point design team handles the project with greater flexibility. 

➢ We can implement major changes without great financial loss in the concept. It is a master 

layout with the design concept and preliminary synthesis. 

➢ It has provisional status because time to time changes made are accommodated with it. 

Further experimental design gets initiated as the paper design proceeds further. 

a) Goal: Refine the selected concept into a complete design. 

1. Detailed Drawings and Specifications: Use CAD tools to create precise drawings and 

detailed specifications for each component. 

• Create 3D models of each component and the entire assembly. 

• Include detailed measurements, materials, and finishes. 

2. Engineering Analysis: Conduct stress analysis, thermal analysis, and other 

engineering assessments to ensure the design meets performance requirements. 
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• Perform simulations to predict how the product will perform under various conditions. 

• Adjust the design based on analysis results. 

3. Material Selection: Choose materials based on performance, cost, and manufacturing 

considerations. 

• Evaluate material properties such as strength, durability, and cost. 

• Select materials that meet design requirements and are readily available. 

4. Design for Manufacturability: Ensure the design can be efficiently produced using 

available manufacturing processes. 

• Consider manufacturing constraints and optimize the production design. 

• Simplify complex features to reduce production costs. 

b) Outcome: A complete set of detailed designs and specifications ready for prototyping and 

testing. 

 

Phase IV Planning for Production Process 

➢ This phase involves tool design and production engineering parameters. In this phase: 

1. Detail process planning is required for every part. 

2. Design for tools and fixtures 

3. Designing new production and plant facilities 

4. Planning the quality control 

5. Planning for human resources required for production 

6. Planning for transmission of information within the system 

7. Planning for capital or financial planning 

a) Goal: Prepare for the production of the product. 

1. Process Planning: Develop detailed plans for each step of the manufacturing process. 

• Outline each production step, from material procurement to final assembly. 

• Identify necessary equipment and tooling. 

2. Tooling Design: Design and produce the necessary tools, molds, and fixtures for 

manufacturing. 

• Develop detailed designs for any custom tools or molds needed. 

• Manufacture or procure the tools and ensure they meet specifications. 

3. Supply Chain Management: Identify and establish relationships with suppliers for 

materials and components. 

• Source reliable suppliers for raw materials and components. 

• Negotiate contracts and establish supply agreements. 

4. Production Scheduling: Plan the production schedule to ensure timely delivery of the 

product. 

• Develop a timeline for production, including lead times for materials and components. 

• Coordinate with suppliers and production teams to meet deadlines. 

b) Outcome: A comprehensive manufacturing plan that ensures efficient and cost-effective 

production. 

 

Phase V Planning for Distribution 

➢ The first process of the production-consumption cycle is “production”. It is the second 

process of the production-consumption cycle. Problems of distribution always affect on 

original design of a product. 

➢ The objective of this phase is to plan a flexible and effective system of distribution of 

designed goods. It includes – 

➢ Design the packaging of the product: Special, attractive, secure packaging to ensure proper 

transportation. 
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➢ Warehouse system planning: Choice of economically favorable locations. 

➢ Promotional activity planning: Distribution of technical broachers. Designing the product 

according to conditions arising in distribution. 

a) Goal: Deliver the product to the end users. 

1. Logistics and Distribution: Plan and execute the logistics of getting the product to 

retailers or directly to consumers. 

• Develop a distribution strategy, including warehousing and shipping. 

• Coordinate with logistics providers to ensure timely delivery. 

2. Marketing and Sales: Develop and implement marketing strategies to promote the 

product and drive sales. 

• Create marketing materials and campaigns to generate interest. 

• Develop sales strategies and train sales teams. 

3. Customer Support: Provide support to customers to address any issues and gather 

feedback. 

• Set up customer service channels, including phone, email, and online support. 

• Collect and analyze customer feedback to identify areas for improvement. 

b) Outcome: The product reaches the market and performs as intended. 

 

Phase VI Planning for Consumption 

➢ It is the third process in the product consumption cycle. It involves parameters of 

consumption during the manufacturing of the product. These factors are (Design for X 

factors): 

1. Design for maintenance 

2. Design for reliability 

3. Design for safety 

4. Design for convenience in use 

5. Design for aesthetic features 

6. Design for operational economy 

7. Design for the proper duration of service 

a) Goal: Ensure the product meets user needs and performs effectively. 

1. User Feedback: Collect and analyze feedback from users to identify strengths and 

areas for improvement. 

• Conduct surveys, focus groups, and interviews with users. 

• Analyze feedback to identify common issues and areas for enhancement. 

2. Performance Testing: Conduct further testing to evaluate long-term performance, 

reliability, and durability. 

• Perform extended testing under various conditions to ensure reliability. 

• Monitor product performance over time. 

3. Market Analysis: Monitor market trends and competitor products to identify 

opportunities for future improvements or new products. 

• Track market developments and competitor activities. 

• Identify new trends and opportunities for innovation. 

b) Outcome: Insights for future product iterations or new product developments. 

 

Phase VII Planning for Retirement 

➢ It is the final process of disposal of a used product, when the product becomes technically 

obsolete at that time it does not provide adequate service hence it should be retired. It 

includes the following factors: 

1. Design for reducing the rate of becoming technical obsolescence. 
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2. Designing physical life to match desired service life. 

3. Design for recycling. 

4. Examining retired products in the laboratory to get proper useful design data. 

a) Goal: Plan for the end of the product’s lifecycle. 

1. Disposal and Recycling: Develop plans for the disposal or recycling of the product. 

• Ensure the product can be disassembled and its components recycled or disposed of 

responsibly. 

• Collaborate with recycling facilities and waste management services. 

2. Documentation and Support: Provide documentation and support for the end of the 

product's lifecycle. 

• Create user manuals and support documents to guide users in disposing of or recycling 

the product. 

• Offer customer support for end-of-life inquiries and issues. 

3. Product Phase-Out: Plan the phase-out of the product and transition to newer models. 

• Develop strategies for discontinuing production and clearing remaining inventory. 

• Communicate phase-out plans to customers and stakeholders. 

b) Outcome: Responsible management of the product’s end-of-life, minimizing 

environmental impact and ensuring customer satisfaction. 

 

1.10.1 Example: Design of a New Electric Kettle 

Phase I: Feasibility Study 

a) Goal: Assess whether the project is viable and worth pursuing. 

1. Market Analysis: 

• Study current market trends and competitor products to identify opportunities for a new 

electric kettle. 

• Evaluate the target market size and potential customer segments, such as home users 

and office environments. 

• Identify gaps in existing solutions, such as energy efficiency, speed of boiling, and ease 

of use. 

2. Technical Feasibility: 

• Assess available technologies for heating elements, temperature controls, and safety 

features. 

• Determine if the team has the necessary skills and resources to develop the product, 

such as expertise in electronics and materials engineering. 

3. Cost Estimation: 

• Calculate initial development costs, including research and development, prototyping, 

and testing. 

• Estimate production costs, including materials, manufacturing, and distribution. 

4. Risk Assessment: 

• Identify potential risks, such as technological challenges, cost overruns, and market 

acceptance. 

• Develop mitigation strategies, such as contingency plans for technical issues and budget 

reserves for unexpected expenses. 

b) Outcome: Decision to proceed with the project based on positive market potential, 

technical feasibility, and manageable risks. 

 

Phase II: Preliminary Design 

a) Goal: Develop initial concepts and select the most promising ones. 

1. Brainstorming Sessions: 
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• Generate a wide range of ideas, such as different shapes, sizes, and additional features 

like temperature settings and keep-warm functions. 

• Facilitate sessions with cross-functional teams, including designers, engineers, and 

marketing specialists, to explore diverse ideas. 

2. Concept Sketches: 

• Create rough sketches of various ideas to visualize different design directions. 

• Include basic shapes, forms, and functional elements, such as ergonomic handles and 

spouts. 

3. Rough Prototypes: 

• Build simple prototypes using inexpensive materials to test basic functionality and 

gather preliminary feedback. 

• Test key features, such as boiling time and ease of use. 

4. Concept Evaluation: 

• Assess each concept against criteria such as feasibility, cost, user appeal, and alignment 

with market needs. 

• Score each concept and select the best ones for further development. 

b) Outcome: Selection of one or more promising concepts for further development. 

 

Phase III: Detailed Design 

a) Goal: Refine the selected concept into a complete design. 

1. Detailed Drawings and Specifications: 

• Use CAD tools to create precise drawings and detailed specifications for each 

component of the electric kettle. 

• Include detailed measurements, materials, and finishes, such as stainless steel for the 

body and plastic for the handle. 

2. Engineering Analysis: 

• Conduct stress analysis, thermal analysis, and other engineering assessments to ensure 

the design meets performance requirements. 

• Perform simulations to predict how the kettle will perform under various conditions, 

such as repeated boiling cycles. 

3. Material Selection: 

• Choose materials based on performance, cost, and manufacturing considerations. 

• Evaluate properties such as heat resistance, durability, and safety. 

4. Design for Manufacturability: 

• Ensure the design can be efficiently produced using available manufacturing processes. 

• Simplify complex features to reduce production costs and ensure quality. 

b) Outcome: A complete set of detailed designs and specifications ready for prototyping and 

testing. 

 

Phase IV: Planning for Production Process 

a) Goal: Prepare for the production of the electric kettle. 

1. Process Planning: 

• Develop detailed plans for each step of the manufacturing process, from material 

procurement to final assembly. 

• Identify necessary equipment and tooling. 

2. Tooling Design: 

• Design and produce the necessary tools, molds, and fixtures for manufacturing. 

• Ensure tools and molds meet specifications and are ready for production. 

3. Supply Chain Management: 
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• Identify and establish relationships with suppliers for materials and components. 

• Negotiate contracts and establish supply agreements. 

4. Production Scheduling: 

• Plan the production schedule to ensure timely delivery of the electric kettle. 

• Develop a timeline for production, including lead times for materials and components. 

b) Outcome: A comprehensive manufacturing plan that ensures efficient and cost-effective 

production. 

 

Phase V: Planning for Distribution 

a) Goal: Deliver the electric kettle to the end users. 

1. Logistics and Distribution: 

• Plan and execute the logistics of getting the electric kettle to retailers or directly to 

consumers. 

• Develop a distribution strategy, including warehousing and shipping. 

2. Marketing and Sales: 

• Develop and implement marketing strategies to promote the electric kettle and drive 

sales. 

• Create marketing materials and campaigns to generate interest and awareness. 

3. Customer Support: 

• Provide support to customers to address any issues and gather feedback. 

• Set up customer service channels, including phone, email, and online support. 

b) Outcome: The electric kettle reaches the market and performs as intended. 

 

Phase VI: Planning for Consumption 

a) Goal: Ensure the electric kettle meets user needs and performs effectively. 

1. User Feedback: 

• Collect and analyze feedback from users to identify strengths and areas for 

improvement. 

• Conduct surveys, focus groups, and interviews with users. 

2. Performance Testing: 

• Conduct further testing to evaluate long-term performance, reliability, and durability. 

• Perform extended testing under various conditions to ensure reliability. 

3. Market Analysis: 

• Monitor market trends and competitor products to identify opportunities for future 

improvements or new products. 

• Track market developments and competitor activities. 

b) Outcome: Insights for future product iterations or new product developments. 

 

Phase VII: Planning for Retirement 

a) Goal: Plan for the end of the electric kettle’s lifecycle. 

1. Disposal and Recycling: 

 

• Develop plans for the disposal or recycling of the electric kettle. 

• Ensure the kettle can be disassembled and its components recycled or disposed of 

responsibly. 

2. Documentation and Support: 

• Provide documentation and support for the end of the kettle's lifecycle. 

• Create user manuals and support documents to guide users in disposing of or recycling 

the kettle. 
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3. Product Phase-Out: 

• Plan the phase-out of the electric kettle and transition to newer models. 

• Develop strategies for discontinuing production and clearing remaining inventory. 

b) Outcome: Responsible management of the electric kettle’s end-of-life, minimizing 

environmental impact and ensuring customer satisfaction. 

 

1.11 Who Designs and Develops Products? 

• Designing and developing products is typically a collaborative effort involving multiple 

roles and teams. Here are the key contributors: 

 

1. Product Managers 

Responsibilities: 

➢ Market Research: Identify customer needs and gaps in the market for mechanical 

products. 

➢ Requirement Specification: Define the functional and performance requirements for the 

product. 

➢ Project Planning: Develop a project roadmap and timeline. 

➢ Coordination: Ensure communication between design, engineering, manufacturing, and 

marketing teams. 

➢ Performance Monitoring: Track product development progress and make adjustments as 

necessary. 

 

2. Mechanical Engineers 

Responsibilities: 

➢ Concept Development: Create initial design concepts and feasibility studies. 

➢ Detailed Design: Develop detailed engineering drawings and CAD models. 

➢ Material Selection: Choose appropriate materials based on strength, cost, and 

manufacturability. 

➢ Analysis and Simulation: Perform simulations (e.g., FEA, CFD) to validate the design 

under expected operating conditions. 

➢ Prototyping: Build and test prototypes to ensure they meet design specifications. 

Skills: 

➢ Proficiency in CAD software (e.g., SolidWorks, AutoCAD). 

➢ Strong understanding of material properties and mechanical principles. 

➢ Ability to perform engineering analysis and simulations. 

➢ Problem-solving and innovation in design. 

 

3. Industrial Designers 

Responsibilities: 

➢ User-Centered Design: Focus on the aesthetics and ergonomics of the product. 

➢ Visualization: Create sketches, renderings, and 3D models to visualize the product. 

➢ Prototyping: Develop physical models and mockups to refine the design. 

➢ Collaboration: Work closely with mechanical engineers to ensure the design is 

manufacturable. 

Skills: 

➢ Expertise in design software (e.g., Rhino, KeyShot). 

➢ Strong sense of aesthetics and user experience. 

➢ Knowledge of manufacturing processes and materials. 

➢ Creative problem-solving abilities. 
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4. Manufacturing Engineers 

Responsibilities: 

➢ Process Design: Develop manufacturing processes and assembly lines for the product. 

➢ Tooling Design: Design jigs, fixtures, and molds required for production. 

➢ Production Planning: Plan and optimize the production workflow. 

➢ Quality Control: Implement quality assurance procedures to ensure product reliability. 

➢ Cost Estimation: Estimate manufacturing costs and work to reduce them. 

Skills: 

➢ Proficiency in CAM software and CNC programming. 

➢ Knowledge of manufacturing processes (e.g., machining, injection molding, casting). 

➢ Ability to design and optimize production systems. 

➢ Strong understanding of quality control and lean manufacturing principles. 

 

5. Quality Assurance (QA) Engineers 

Responsibilities: 

➢ Testing and Validation: Conduct tests to ensure the product meets all specifications and 

standards. 

➢ Inspection: Perform inspections at various stages of manufacturing to detect defects. 

➢ Documentation: Maintain detailed records of test results and inspections. 

➢ Continuous Improvement: Analyze data to identify areas for improvement in the design 

and manufacturing processes. 

Skills: 

➢ Knowledge of testing and measurement equipment. 

➢ Understanding of quality standards (e.g., ISO, ASME). 

➢ Strong analytical and problem-solving skills. 

➢ Ability to write clear and concise test reports. 

 

6. Project Managers 

Responsibilities: 

➢ Project Planning: Develop detailed project plans, including timelines and budgets. 

➢ Resource Management: Allocate resources and manage the project team. 

➢ Risk Management: Identify and mitigate risks throughout the project lifecycle. 

➢ Communication: Keep all stakeholders informed of project status and progress. 

➢ Timeline Management: Ensure the project stays on schedule and within budget. 

Skills: 

➢ Proficiency in project management tools (e.g., MS Project, Gantt charts). 

➢ Strong organizational and time management skills. 

➢ Excellent communication and leadership abilities. 

➢ Ability to handle and resolve conflicts. 

 

7. Operations and Support Teams 

Responsibilities: 

➢ Production Support: Provide technical support during the production phase. 

➢ Maintenance: Develop maintenance schedules and procedures for the product. 

➢ Customer Support: Address customer issues and provide after-sales service. 

➢ Supply Chain Management: Ensure timely delivery of materials and components. 

Skills: 

➢ Strong technical understanding of the product. 

➢ Ability to diagnose and resolve production and operational issues. 

➢ Excellent customer service skills. 
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➢ Knowledge of supply chain and logistics management. 

 

1.12 Concurrent Engineering Approach 

• Concurrent Engineering (CE) is an approach used in product development where different 

phases of a project are carried out simultaneously rather than sequentially.  

• This method aims to shorten the development cycle, improve quality, and enhance 

communication among various teams. 

 

1.12.1 Key Principles of Concurrent Engineering 

• Cross-Functional Teams: Forming multidisciplinary teams that include members from 

different departments such as design, manufacturing, marketing, and quality assurance. 

• Early Involvement: Involving all relevant stakeholders early in the product development 

process to identify potential issues and requirements upfront. 

• Parallel Processes: Conducting different phases of the product development process 

concurrently rather than sequentially. 

• Integrated Design and Manufacturing: Ensuring that design and manufacturing 

processes are integrated to facilitate manufacturability and reduce time to market. 

• Continuous Communication and Collaboration: Maintaining continuous 

communication and collaboration among all team members to ensure alignment and quick 

decision-making. 

 

1.12.2 Steps in the Concurrent Engineering 

1. Project Planning and Initiation 

• Define the project scope, objectives, and timelines. 

• Assemble a cross-functional team including product managers, mechanical engineers, 

industrial designers, manufacturing engineers, quality assurance, and marketing. 

• Develop a high-level project plan with milestones and deliverables. 

 

2. Concept Development and Feasibility Study 

• Generate and evaluate multiple design concepts. 

• Conduct feasibility studies to assess technical, economic, and manufacturing viability. 

• Involve manufacturing and quality teams early to get their input on design concepts. 

 

3. Detailed Design and Analysis 

• Develop detailed engineering drawings and CAD models. 

• Perform simulations and analysis (e.g., FEA, CFD) concurrently with design activities. 

• Ensure design reviews involve representatives from all functions to provide feedback and 

identify potential issues. 

 

4. Prototyping and Testing 

• Create prototypes using rapid prototyping techniques. 

• Conduct testing and validation concurrently with prototype development. 

• Use feedback from testing to iterate and improve the design. 

 

5. Manufacturing Planning and Tooling Design 

• Design manufacturing processes and tools concurrently with product design. 

• Develop production plans, including process flowcharts, assembly instructions, and quality 

control measures. 
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• Ensure manufacturability is considered throughout the design process to minimize redesign 

and rework. 

 

6. Production and Quality Assurance 

• Implement production processes and begin pilot production runs. 

• Conduct quality assurance testing concurrently with production to identify and resolve 

issues early. 

• Use statistical process control (SPC) and other quality tools to ensure product quality. 

 

7. Market Launch and Feedback 

• Develop marketing and sales strategies concurrently with final product development. 

• Launch the product to the market and gather customer feedback. 

• Use feedback to make continuous improvements to the product and processes. 

 

1.12.3 Benefits of Concurrent Engineering 

1. Reduced Time to Market: By overlapping phases of the product development process, 

products can be brought to market faster. 

2. Improved Product Quality: Early involvement of all stakeholders helps identify and 

resolve issues early, leading to better quality products. 

3. Cost Savings: Reducing the need for redesign and rework saves time and resources. 

4. Enhanced Collaboration: Continuous communication and collaboration among cross-

functional teams improve overall project efficiency. 

5. Customer Satisfaction: Faster development cycles and improved product quality lead to 

higher customer satisfaction. 

 

1.12.4 Challenges of Concurrent Engineering 

1. Complex Coordination: Managing multiple overlapping activities requires effective 

coordination and communication. 

2. Resource Allocation: Ensuring that all teams have the necessary resources and are working 

efficiently can be challenging. 

3. Change Management: Handling changes and iterations quickly without disrupting the 

overall process. 

4. Risk Management: Identifying and mitigating risks early is critical to prevent delays and 

issues later in the project. 

 

1.13 Cross-Functional Team (CFT) Approach 

• A cross-functional team approach involves assembling a group of individuals from different 

functional areas within an organization to work together toward a common goal.  

• This approach is particularly beneficial in complex projects, such as product development, 

requiring diverse expertise. 

 

1.13.1 Key Characteristics of Cross-Functional Teams 

• Diversity of Expertise: Members from various departments (e.g., engineering, design, 

manufacturing, marketing, quality assurance). 

• Shared Goals: The team works towards a common objective, such as developing a new 

product or improving a process. 

• Collaborative Decision-Making: Decisions are made collectively, leveraging team 

members' diverse perspectives and expertise. 
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• Mutual Accountability: Team members share responsibility for the project’s success and 

are accountable to each other. 

 

1.13.2 Steps to Implement Cross-Functional Team Approach 

1. Define the Project Scope and Objectives 

• Clearly articulate the project’s goals, deliverables, and timelines. 

• Ensure the objectives are understood and agreed upon by all team members. 

 

2. Assemble the Team 

• Select members from different functional areas based on their expertise and the project’s 

needs. 

• Ensure a balance of skills and perspectives, including product managers, mechanical 

engineers, industrial designers, manufacturing engineers, quality assurance specialists, and 

marketing professionals. 

 

3. Establish Team Roles and Responsibilities 

• Define the specific roles and responsibilities of each team member. 

• Ensure everyone understands their role and how it contributes to the project’s success. 

 

4. Create a Collaborative Environment 

• Use collaborative tools and platforms (e.g., project management software, and 

communication tools) to facilitate information sharing and coordination. 

• Foster a culture of open communication, where team members feel comfortable sharing 

ideas and feedback. 

 

5. Develop a Project Plan 

• Create a detailed project plan with milestones, timelines, and resource allocations. 

• Identify dependencies and critical paths to ensure smooth coordination among different 

activities. 

 

6. Conduct Regular Meetings and Reviews 

• Hold regular team meetings to discuss progress, address issues, and make decisions. 

• Conduct design reviews, progress reviews, and other formal checkpoints to ensure 

alignment and track milestones. 

 

7. Promote Continuous Communication and Feedback 

• Encourage ongoing communication among team members to address issues promptly and 

keep everyone informed. 

• Use feedback loops to gather input from team members and stakeholders, making necessary 

adjustments to the project plan. 

 

8. Implement and Monitor the Project 

• Execute the project plan, ensuring that all team members contribute effectively. 

• Monitor progress against the plan, addressing any deviations or challenges. 

 

9. Evaluate and Improve 

• After project completion, conduct a post-mortem analysis to evaluate what worked well 

and what could be improved. 

• Document lessons learned and best practices for future projects. 
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1.13.3 Benefits of Cross-Functional Teams 

1. Holistic Perspective: Combining diverse expertise leads to more comprehensive and 

innovative solutions. 

2. Enhanced Communication: Regular interaction among team members improves 

communication and reduces misunderstandings. 

3. Faster Problem-Solving: Diverse perspectives facilitate quicker identification and 

resolution of issues. 

4. Improved Quality: Input from different functions ensures that all aspects of the project 

are considered, leading to higher-quality outcomes. 

5. Increased Employee Engagement: Involving employees in cross-functional teams 

enhances their engagement and sense of ownership. 

 

1.13.4 Challenges of Cross-Functional Teams 

1. Coordination Complexity: Managing a diverse team with different priorities and 

schedules can be challenging. 

2. Conflicting Priorities: Team members may have different goals based on their functional 

areas, requiring effective conflict resolution. 

3. Communication Barriers: Differences in terminology and perspectives can lead to 

communication challenges. 

4. Resource Allocation: Ensuring that team members have the time and resources to 

contribute effectively to the project. 

 

1.14 Reasons for New Product Failure 

• New product failures can occur for a variety of reasons, often stemming from a combination 

of internal and external factors.  

• Here are some of the common reasons for new product failure: 

 

1. Lack of Market Research 

➢ Poor Understanding of Customer Needs: Failing to accurately identify and understand 

customer needs and preferences can lead to developing products that do not resonate with 

the target audience. 

➢ Market Size Overestimation: Overestimating the size of the market can result in 

unrealistic sales projections and financial losses. 

 

2. Inadequate Market Segmentation 

➢ Wrong Target Market: Marketing the product to the wrong segment can lead to poor 

adoption and sales. 

➢ Lack of Differentiation: Failing to identify and communicate what makes the product 

unique can result in it getting lost among competitors. 

 

3. Poor Product Design and Quality 

➢ Technical Issues: Design flaws or technical issues can result in a product that does not 

perform as expected. 

➢ Quality Problems: Low-quality materials or poor manufacturing processes can lead to 

product failures, recalls, and customer dissatisfaction. 

 

4. Incorrect Pricing Strategy 

➢ Overpricing: Setting the price too high can deter potential customers, especially if the 

perceived value does not match the cost. 
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➢ Underpricing: Setting the price too low can erode profit margins and may lead to 

perceptions of low quality. 

 

5. Ineffective Marketing and Promotion 

➢ Poor Marketing Campaigns: Ineffective or poorly executed marketing campaigns can fail 

to generate interest and awareness. 

➢ Lack of Marketing Effort: Insufficient marketing efforts can result in low visibility and 

poor market penetration. 

 

6. Misaligned Product Launch Timing 

➢ Too Early: Launching a product before the market is ready or before it is fully developed 

can lead to failure. 

➢ Too Late: Entering the market too late, after competitors have established dominance, can 

make it difficult to gain traction. 

 

7. Insufficient Testing and Validation 

➢ Lack of Testing: Failing to thoroughly test the product before launch can result in 

unforeseen issues and customer dissatisfaction. 

➢ Inadequate User Feedback: Not gathering and incorporating feedback from potential 

users during the development phase can lead to a product that does not meet user needs. 

 

8. Internal Organizational Issues 

➢ Poor Cross-Functional Collaboration: Lack of coordination and communication between 

different departments (e.g., R&D, marketing, sales, manufacturing) can lead to misaligned 

objectives and execution failures. 

➢ Resource Constraints: Insufficient resources, whether financial, human, or technological, 

can impede the product development and launch process. 

 

9. External Environmental Factors 

➢ Economic Downturns: Economic challenges can reduce consumer spending and impact 

product sales. 

➢ Regulatory Changes: New regulations or compliance requirements can create unexpected 

barriers to market entry or increase costs. 

 

10. Competitive Actions 

➢ Strong Competitor Response: Aggressive actions by competitors, such as price cuts, 

enhanced marketing efforts, or improved products, can undermine a new product’s success. 

➢ Better Alternatives: If competitors offer superior products, customers may choose those 

over the new product. 

 

11. Poor Strategic Fit 

➢ Misalignment with Company Strategy: If the new product does not align with the 

company’s overall strategy, resources and support may be lacking. 

➢ Cannibalization: The new product may cannibalize sales of existing products without 

attracting new customers, leading to a net loss. 

 

12. Supply Chain and Distribution Issues 

➢ Distribution Challenges: Difficulties in getting the product to market, such as issues with 

distribution channels or logistics, can hinder product availability and sales. 
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➢ Supply Chain Disruptions: Problems with suppliers or manufacturing can delay 

production and lead to stock shortages. 

 

13. Technological Changes 

➢ Rapid Technological Advancements: Technological changes can make a new product 

obsolete quickly if it does not keep pace with advancements. 

➢ Integration Issues: Failure to integrate with existing technologies or platforms can limit 

the product’s usability and appeal. 

 

14. Inadequate Post-Launch Support 

➢ Poor Customer Support: Lack of effective customer support and service can lead to 

dissatisfaction and negative reviews. 

➢ Failure to Address Issues: Not addressing post-launch issues promptly can lead to a loss 

of customer trust and a sales decline. 

 

1.14.1 Measures to Prevent Product Failure 

• To prevent product failure, organizations can implement several measures throughout the 

product development lifecycle.  

• Here’s a comprehensive list of strategies to help minimize the risk of product failure: 

 

1. Conduct Thorough Market Research 

➢ Identify Customer Needs: Engage in detailed market research to understand customer 

preferences, pain points, and requirements. 

➢ Analyze Competitors: Study competitors to identify gaps in their offerings and 

opportunities for differentiation. 

➢ Validate Market Size: Accurately estimate the market size and potential demand for the 

product. 

 

2. Develop a Clear Product Vision and Strategy 

➢ Define Objectives: Set clear, achievable goals and objectives for the product. 

➢ Create a Product Roadmap: Develop a roadmap outlining key milestones, timelines, and 

deliverables. 

➢ Align with Business Strategy: Ensure the product aligns with the company's overall 

strategic goals. 

 

3. Assemble a Cross-Functional Team 

➢ Diverse Expertise: Include members from various departments such as design, 

engineering, marketing, manufacturing, and quality assurance. 

➢ Effective Communication: Foster open communication and collaboration among team 

members to ensure alignment and address issues promptly. 

 

4. Implement Concurrent Engineering 

➢ Parallel Processes: Conduct different phases of development concurrently to reduce time 

to market. 

➢ Early Involvement: Involve all relevant stakeholders early in the process to address 

potential issues and requirements. 

 

5. Perform Rigorous Design and Testing 

➢ Detailed Design: Develop detailed design specifications and engineering drawings. 
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➢ Prototyping: Create prototypes and conduct iterative testing to validate design and 

functionality. 

➢ User Testing: Gather feedback from potential users and incorporate their input into the 

design. 

 

6. Develop a Robust Marketing and Launch Plan 

➢ Target Market: Identify and define the target market segments and tailor marketing 

strategies accordingly. 

➢ Promotional Campaigns: Plan and execute effective marketing and promotional 

campaigns to generate interest and awareness. 

➢ Launch Strategy: Develop a comprehensive product launch plan, including timing, 

distribution, and support. 

 

7. Set an Effective Pricing Strategy 

➢ Competitive Analysis: Analyze competitors’ pricing and market positioning to set a 

competitive price point. 

➢ Value Proposition: Ensure the price reflects the value provided to customers and aligns 

with their willingness to pay. 

 

8. Ensure High Product Quality 

➢ Quality Standards: Adhere to quality standards and specifications throughout the design 

and manufacturing processes. 

➢ Quality Control: Implement quality control measures and regular inspections to identify 

and address defects early. 

 

9. Optimize Supply Chain and Manufacturing 

➢ Supplier Management: Work closely with suppliers to ensure timely delivery and quality 

of materials. 

➢ Manufacturing Processes: Design efficient and scalable manufacturing processes to meet 

production demands. 

 

10. Monitor and Manage Risks 

➢ Risk Assessment: Identify potential risks and develop mitigation strategies. 

➢ Contingency Planning: Prepare contingency plans for potential issues that may arise 

during development or after launch. 

 

11. Gather and Analyze Feedback 

➢ Customer Feedback: Collect and analyze feedback from customers and stakeholders to 

identify areas for improvement. 

➢ Market Response: Monitor market response and sales performance to assess product 

success and make necessary adjustments. 

 

12. Provide Strong Post-Launch Support 

➢ Customer Service: Offer excellent customer support to address any issues and enhance 

customer satisfaction. 

➢ Product Updates: Continuously improve the product based on user feedback and emerging 

needs. 
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13. Adopt Agile and Lean Practices 

➢ Agile Methodology: Use agile practices to enable iterative development and quick 

adjustments based on feedback. 

➢ Lean Principles: Apply lean principles to eliminate waste, optimize processes, and 

enhance efficiency. 

 

14. Evaluate and Learn from Each Project 

➢ Post-Mortem Analysis: Conduct a post-mortem analysis after project completion to 

evaluate what worked well and what could be improved. 

➢ Document Lessons Learned: Document lessons learned and best practices to apply to 

future projects. 

 

15. Stay Informed of Market Trends and Technological Advances 

➢ Industry Trends: Keep abreast of industry trends and emerging technologies to ensure the 

product remains relevant and competitive. 

➢ Adaptability: Be prepared to adapt the product and strategy in response to changing market 

conditions and technological advancements. 

 

1.15 Product Life Cycle 

• The Product Life Cycle (PLC) is a concept that describes the stages a product goes through 

from its introduction to its eventual decline and withdrawal from the market.  

• Understanding the PLC helps businesses manage the product effectively, optimize 

strategies for each stage, and make informed decisions about product development, 

marketing, and discontinuation.  

• The typical stages of the Product Life Cycle are: 

 
Figure 1.6 Product Life Cycle 

1. Introduction Stage 

a) Characteristics 

➢ Market Entry: The product is launched into the market. Awareness is minimal, and 

consumer adoption is slow. 

➢ Sales: Sales grow slowly as the market becomes aware of the product. 
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➢ Costs: High costs related to development, production, marketing, and distribution. Profit 

margins are often negative or low. 

➢ Competition: Typically low at this stage, but can increase as the product gains traction. 

 

c) Strategies 

➢ Market Research and Analysis: Conduct thorough market research to understand target 

customers, their needs, and market dynamics. Use this data to refine product features and 

positioning. 

➢ Marketing and Promotion: Implement aggressive marketing and promotional campaigns 

to build awareness and generate interest. Utilize advertising, public relations, and online 

marketing strategies. 

➢ Distribution Channels: Establish distribution channels and ensure the product is available 

to early adopters. Consider exclusive or limited distribution to create a sense of scarcity or 

premium positioning. 

➢ Customer Support: Provide excellent customer support to address early issues and gather 

feedback. Offer trials, samples, or introductory offers to encourage adoption. 

 

c) Considerations 

➢ Product Education: Educate potential customers about the product’s benefits and uses. 

Provide clear and persuasive messaging. 

➢ Feedback Mechanisms: Set up mechanisms to collect feedback from initial users to 

identify and address any issues promptly. 

➢ Investment and Risk: Be prepared for high investment and risk. Ensure sufficient funding 

and resources to support the introduction phase. 

 

2. Growth Stage 

a) Characteristics 

➢ Sales Growth: Rapid increase in sales as the product gains market acceptance and brand 

recognition. 

➢ Profitability: Improved profitability due to increased sales volume and economies of scale. 

However, margins may still be pressured by competition. 

➢ Market Expansion: Expansion into new markets or segments as the product gains traction. 

➢ Competition: Competitors begin to enter the market, potentially offering similar or 

improved products. 

 

b) Strategies 

➢ Market Expansion: Explore opportunities to enter new geographical areas or market 

segments. Increase distribution and availability. 

➢ Product Enhancement: Continuously improve the product based on user feedback and 

competitive analysis. Introduce new features or variations to differentiate from competitors. 

➢ Brand Building: Strengthen brand positioning and awareness through targeted marketing 

and customer engagement activities. Highlight unique selling points (USPs) and value 

propositions. 

➢ Distribution Optimization: Optimize distribution channels to ensure efficient delivery 

and reach. Consider partnerships or alliances to expand market presence. 

 

c) Considerations 

➢ Customer Retention: Focus on retaining existing customers through loyalty programs, 

excellent service, and consistent product quality. 
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➢ Competitive Monitoring: Continuously monitor competitors and market trends to adapt 

strategies and stay ahead. 

➢ Resource Management: Manage resources effectively to support growth, including 

scaling up production and marketing efforts. 

 

3. Maturity Stage 

a) Characteristics 

➢ Sales Plateau: Sales growth slows and stabilizes as the market becomes saturated. The 

product reaches peak market penetration. 

➢ Profit Margins: Margins may decline due to increased competition and price pressures. 

Cost management becomes crucial. 

➢ Competition: Intense competition with many similar products in the market. 

Differentiation becomes key. 

 

b) Strategies 

➢ Market Segmentation: Identify and target niche segments or emerging customer needs. 

Tailor marketing efforts to specific groups to maintain interest. 

➢ Product Differentiation: Differentiate the product through features, quality, branding, or 

customer experience. Consider product line extensions or variations. 

➢ Cost Management: Implement cost-control measures to maintain profitability. Streamline 

production and operational processes to reduce costs. 

➢ Promotions and Loyalty: Use promotions, discounts, and loyalty programs to attract and 

retain customers. Focus on maintaining customer satisfaction and loyalty. 

 

c) Considerations 

➢ Innovation: Explore opportunities for innovation or improvement to sustain interest and 

competitiveness. 

➢ Market Trends: Stay informed about market trends and consumer preferences to adapt 

strategies as needed. 

➢ Operational Efficiency: Enhance operational efficiency to manage costs and maintain 

profitability. 

 

4. Decline Stage 

a) Characteristics 

➢ Sales Decline: Sales and profitability decline as consumer demand decreases. The product 

may become obsolete due to new technologies or changing preferences. 

➢ Market Saturation: The market becomes saturated with competing products or 

alternatives. 

➢ Competitor Actions: Competitors may shift focus or discontinue similar products. 

 

b) Strategies 

➢ Product Review: Evaluate the product’s performance and determine whether to revamp, 

discontinue, or phase out. Consider if the product still aligns with company objectives and 

market opportunities. 

➢ Cost Reduction: Reduce costs associated with the product, such as manufacturing, 

marketing, and distribution expenses. 

➢ Harvest Strategy: Focus on maximizing short-term profits from remaining sales while 

minimizing investment. Reduce marketing efforts and production volumes. 

➢ Customer Transition: Communicate with existing customers about the product’s decline 

and offer alternatives or replacements. 
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c) Considerations 

➢ Inventory Management: Manage remaining inventory effectively to avoid excess stock 

and financial losses. 

➢ Customer Communication: Inform customers about the discontinuation and provide 

support or alternatives to mitigate dissatisfaction. 

➢ Strategic Decisions: Make informed decisions about the future of the product, considering 

potential impacts on brand reputation and customer relationships. 

 

5. Withdrawal Stage (Optional) 

a) Characteristics 

➢ Market Withdrawal: The product is officially removed from the market. Sales activities 

and support have ceased. 

➢ Inventory Clearance: Final inventory is sold off or disposed of. Efforts are made to clear 

the remaining stock. 

➢ Customer Communication: Notify customers about the withdrawal and provide support 

or guidance on alternative products or services. 

 

b) Strategies 

➢ Clearance Sales: Conduct clearance sales or discounts to sell off remaining inventory and 

recover costs. 

➢ Transition Support: Provide support to customers transitioning from the product, 

including recommendations for alternatives or replacements. 

➢ End-of-Life Management: Develop a plan for managing the end-of-life phase, including 

handling returns, warranties, and customer service. 

 

c) Considerations 

➢ Brand Impact: Assess the impact of the withdrawal on the brand and customer perception. 

Ensure that the withdrawal is handled professionally and transparently. 

➢ Lessons Learned: Document lessons learned from the product lifecycle to inform future 

product development and management strategies. 

 

1.15.1 Example of Product Life Cycle 

• To illustrate the Product Life Cycle (PLC) with a real-world example, let’s use the digital 

camera industry.  

• This example demonstrates how a product can move through the various stages of the PLC, 

including development, introduction, growth, maturity, and decline. 

 

1. Development Phase 

Example: Digital Camera Concepts in the 1990s 

• Concept Development: In the early 1990s, companies such as Kodak and Sony began 

developing digital cameras. This phase involved researching and developing the technology 

needed to capture and store images digitally, as opposed to using film. 

• Design and Engineering: Prototypes were created with early digital sensors and 

rudimentary digital storage. Initial models were bulky and had limited resolution compared 

to today’s standards. 

• Market Research: Companies researched consumer interest in digital photography and 

evaluated the technological feasibility of digital image capture. 
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• Cost Analysis: They assessed the costs associated with developing digital sensors, 

manufacturing cameras, and establishing distribution channels. 

 

2. Introduction Phase 

Example: Kodak DC40 (1995) 

• Market Launch: Kodak launched the DC40, one of the early consumer digital cameras, in 

1995. 

• Slow Sales Growth: Initial sales were modest as digital photography was new to 

consumers, and the technology was relatively expensive. 

• High Costs: High costs were incurred for marketing the new technology and educating 

consumers. Production costs were also high due to the new technology. 

• Limited Competition: Early competition was limited, with only a few companies offering 

digital cameras. 

 

Strategies 

• Aggressive Marketing: Kodak used marketing to educate consumers about the benefits of 

digital photography, such as the ability to view images instantly and avoid film processing. 

• Introductory Pricing: The DC40 was priced at a premium compared to film cameras. 

• Customer Education: Kodak provided educational materials and support to help 

consumers understand how to use digital cameras. 

 

3. Growth Phase 

Example: Canon PowerShot Series (Early 2000s) 

• Rapid Sales Increase: The Canon PowerShot series gained popularity as digital cameras 

became more affordable and accessible. Sales grew rapidly as technology improved and 

consumer interest surged. 

• Improved Profitability: Profit margins improved due to economies of scale and decreased 

production costs. More consumers adopted digital photography. 

• Rising Competition: Competitors such as Nikon, Sony, and Panasonic entered the market 

with their digital cameras, increasing competition. 

• Market Expansion: Digital cameras expanded into various segments, including compact 

cameras, high-end models, and professional DSLRs. 

 

Strategies 

• Market Expansion: Canon expanded its product line to include a range of models catering 

to different market segments, from casual users to professional photographers. 

• Product Enhancements: New models featured higher resolutions, better image quality, 

and additional features like video recording. 

• Brand Building: Canon invested in marketing and sponsorships to build its brand and 

maintain a competitive edge. 

 

4. Maturity Phase 

Example: Canon EOS Rebel Series (Mid-2010s) 

• Sales Plateau: Sales of digital cameras, particularly entry-level DSLRs like the Canon EOS 

Rebel series, plateaued as the market reached saturation. Most consumers who wanted 

digital cameras had already purchased one. 

• High Competition: Intense competition from other brands and the introduction of 

smartphones with high-quality cameras pressured margins and market share. 
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• Stable Market: The digital camera market became stable, with established brands 

competing to maintain their positions. 

 

Strategies 

• Product Differentiation: Canon continued to differentiate its products with incremental 

improvements, such as better sensors, enhanced autofocus, and improved connectivity 

features. 

• Cost Management: Efforts were made to streamline production and reduce costs to 

maintain profitability in a competitive market. 

• Promotions and Loyalty: Canon used promotions, trade-in programs, and loyalty 

incentives to attract and retain customers. 

 

5. Decline Phase 

Example: Point-and-Shoot Cameras (Late 2010s) 

• Sales Decline: Sales of point-and-shoot digital cameras began to decline significantly as 

smartphones with advanced camera features became more popular. Many consumers 

preferred the convenience of smartphones over carrying a separate camera. 

• Market Saturation: The market became saturated with a wide range of cameras, and the 

demand for dedicated digital cameras decreased. 

• Product Obsolescence: As smartphone cameras improved, point-and-shoot cameras 

became less relevant for many consumers. 

 

Strategies 

• Harvesting: Manufacturers reduced production and marketing efforts for point-and-shoot 

cameras while focusing on higher-end models or niche markets. 

• Product Discontinuation: Many companies phased out their point-and-shoot camera lines 

or discontinued lower-end models. 

• Customer Transition: Some companies encouraged existing customers to upgrade to 

higher-end models or transition to other product categories, such as mirrorless cameras or 

action cameras. 

 

Summary 

The digital camera industry illustrates how products move through the Product Life Cycle: 

1. Development: Innovation and technology development in digital imaging. 

2. Introduction: Early adoption and market education with initial high costs and limited 

competition. 

3. Growth: Rapid sales growth and market expansion as technology becomes more affordable 

and popular. 

4. Maturity: Stabilized sales and high competition, requiring differentiation and cost 

management. 

5. Decline: Declining sales and obsolescence due to advancements in alternative 

technologies, such as smartphones. 

 

EXERCISE 

1. What is the definition of product design and development? 

2. How does product design differ from product development? 

3. What are the primary objectives of product design? 

4. How do the objectives of product development align with business goals? 

5. What are the key stages of the engineering design process? 
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6. How does the engineering design process ensure product feasibility and functionality? 

7. What is the Gateway System in engineering development? 

8. How does the Gateway System help in managing the product development process? 

9. What are the main differences between product design and product development? 

10. How do product design and product development complement each other? 

11. What are the features of a successful product design? 

12. What factors contribute to successful product development? 

13. What are the essential factors to consider during product design? 

14. How do user needs influence product design? 

15. What are common challenges faced in product development? 

16. How can these challenges be mitigated? 

17. What is the ASIMOW Model in product design? 

18. How does the morphology of product design help in structuring the design process? 

19. What is the concurrent engineering approach in product design? 

20. How does the cross-functional team (CFT) approach benefit product development? 

21. What are common reasons for the failure of new products? 

22. How can companies avoid these pitfalls? 

23. What are the different stages of the product life cycle? 

24. How does understanding the PLC help in managing a product’s market strategy? 

25. What are the characteristics of the introduction stage of the PLC? 

26. What strategies are effective during the growth stage of the PLC? 

27. How should companies manage products in the maturity stage? 

28. What considerations are important during the decline stage of the PLC? 

29. What steps should be taken during the withdrawal stage? 
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