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Syllabus 

Unit 1: Introduction to Product Design 

Product life-cycle, product policy of an organization. Selection of a profitable product, Product design 

process, Product analysis. 

Unit 2: Value engineering in Product Design 

Advantages, applications in product design, problem identification and selection, Analysis of functions, 

Anatomy of function. Primary versus secondary versus tertiary/unnecessary functions, functional 

analysis: Functional Analysis System Technique (FAST), Case studies. 

Unit 3: Introduction to Product design tools 

QFD, Computer Aided Design, Robust design, DFX, DFM. DFA, Ergonomics in product design. 

Unit 4: DFMA guidelines 

Product design for manual assembly, Design guidelines for metallic and non-metallic products to be 

manufactured by different processes such as casting, machining, injection molding etc. 

Unit-5: Rapid Prototyping 

Needs of rapid prototyping, needs, and advantages, working principles of SLA, LOM and SLS. 

 

Prescribed Text Books: 

1. Value Engineering: Concepts, Techniques and Applications by A.K. Mukhopadhaya 

2. Rapid Prototyping: Principles and Applications by C.K. Chua 

3. Engineering Design by Linda D. Schmidt 
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Unit 1: Introduction to Product Design 

• Product life-cycle 

• product policy of an organization 

• Selection of a profitable product 

• Product design process 

• Product analysis 

 

Product design deals with conversion of ideas into reality.  

Every business organisation has to design, develop and introduce new products as a survival and growth strategy.  

The purpose of any organisation is to provide products or services to its customers.  

An organisation can gain a competitive edge through designs that bring new ideas to the market quickly, can satisfy 

customer needs in a better way or are easier to manufacture, use and repair than existing products. 

 

 

Engineering 

Latin root, ingeniere, means to design or to devise. Engineering is design under constraint.  

• Engineers apply the principles of science and mathematics to develop solutions to problems.  

What is Design? 

• The word “design” is often used as a generic term that refers to anything that was made by a conscious 
human effort. 

• Design is also a process that is used to systematically solve problems. 

What Is the Product Life Cycle? 

• The product life cycle is the process a product goes through from when it is first introduced into the market 

until it declines or is removed from the market. The life cycle has four stages - introduction, growth, maturity 

and decline.  

• While some products may stay in a prolonged maturity state, all products eventually phase out of the market 

due to several factors including saturation, increased competition, decreased demand and dropping sales. 
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• Additionally, companies use PLC analysis (examining their product's life cycle) to create strategies to sustain 

their product's longevity or change it to meet with market demand or developing technologies.  

4 Stages of the Product Life Cycle 

Generally, there are four stages to the product life cycle, from the product's development to its decline in value and 

eventual retirement from the market 

 

1. Introduction 

Once a product has been developed, the first stage is its introduction stage. In this stage, the product is being released 

into the market. When a new product is released, it is often a high-stakes time in the product's life cycle - although it 

does not necessarily make or break the product's eventual success.  

During the introduction stage, marketing and promotion are at a high - and the company often invests the most in 

promoting the product and getting it into the hands of consumers. This is perhaps best showcased in 

Apple's (AAPL)-  famous launch presentations, which highlight the new features of their newly (or soon to be released) 

products.  

It is in this stage that the company is first able to get a sense of how consumers respond to the product, if they like it 

and how successful it may be. However, it is also often a heavy-spending period for the company with no guarantee that 

the product will pay for itself through sales.  

Costs are generally very high and there is typically little competition. The principle goals of the introduction stage are to 

build demand for the product and get it into the hands of consumers, hoping to later cash in on its growing popularity.  

2. Growth 

By the growth stage, consumers are already taking to the product and increasingly buying it. The product concept is 

proven and is becoming more popular - and sales are increasing.  

Other companies become aware of the product and its space in the market, which is beginning to draw attention and 

increasingly pull in revenue. If competition for the product is especially high, the company may still heavily invest in 

advertising and promotion of the product to beat out competitors. As a result of the product growing, the market itself 

tends to expand. The product in the growth stage is typically tweaked to improve functions and features. 

As the market expands, more competition often drives prices down to make the specific products competitive. However, 

sales are usually increasing in volume and generating revenue. Marketing in this stage is aimed at increasing the 

product's market share.  
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3. Maturity 

When a product reaches maturity, its sales tend to slow or even stop - signaling a largely saturated market. At this point, 

sales can even start to drop. Pricing at this stage can tend to get competitive, signaling margin shrinking as prices begin 

falling due to the weight of outside pressures like competition or lower demand. Marketing at this point is targeted 

at fending off competition, and companies will often develop new or altered products to reach different market 

segments. 

Given the highly saturated market, it is typically in the maturity stage of a product that less successful competitors are 

pushed out of competition - often called the "shake-out point."  

In this stage, saturation is reached and sales volume is maxed out. Companies often begin innovating to maintain or 

increase their market share, changing or developing their product to meet with new demographics or developing 

technologies.  

The maturity stage may last a long time or a short time depending on the product. For some brands, the maturity stage 

is very drawn out, like Coca-Cola. 

4. Decline 

Although companies will generally attempt to keep the product alive in the maturity stage as long as possible, decline 

for every product is inevitable. 

In the decline stage, product sales drop significantly and consumer behavior changes as there is less demand for the 

product. The company's product loses more and more market share, and competition tends to cause sales to 

deteriorate.  

Marketing in the decline stage is often minimal or targeted at already loyal customers, and prices are reduced.  

Eventually, the product will be retired out of the market unless it is able to redesign itself to remain relevant or in-

demand. For example, products like typewriters, telegrams and muskets are deep in their decline stages (and in fact are 

almost or completely retired from the market).  

Examples of the Product Life Cycle 

The life cycle of any product always carries it from its introduction to an inevitable decline, but what does this cycle 

practically look like, and what are some examples?  

Typewriter 

A classic example of the scope of the product life cycle is the typewriter. 

When first introduced in the late 19th century, typewriters grew in popularity as a technology that improved the ease 

and efficiency of writing. However, new electronic technology like computers, laptops and even smartphones have 

quickly replaced typewriters - causing their revenues and demand to drop off.  

Overtaken by the likes of companies like Microsoft, typewriters could be considered at the very tail end of their decline 

phase - with minimal (if existent) sales and drastically decreased demand. Now, the modern world almost exclusively 

uses desktop computers, laptops or smartphones to type - which in turn are experiencing a growth or maturity phase 

of the product life cycle.  

VCR 

Many of us probably grew up watching or using VCRs (videocassette recorders for any Gen Z readers), but you would 

likely be hard pressed to find one in anyone's home these days.  

With the rise of streaming services like Netflix and Amazon (not to mention the interlude phase of DVDs), VCRs have 

been effectively phased out and are deep in their decline stage. 

Once groundbreaking technology, VCRs are now in very low demand (if any) and are assuredly not bringing in the sales 

they once did.  
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Electric Vehicles 

The rise of electric vehicles shows more of a growth stage of the product life cycle. Companies like Tesla have been 

capitalizing on the growing product for years, although recent challenges may signal changes for the particular company. 

Still, while the electric car isn't necessarily new, the innovations that companies like Tesla have made in recent years are 

consistently adapting to new changes in the electric car market, signaling its growth phase. 

Uses of PLC Analysis  

Conducting PLC analysis can help companies determine if their products are servicing the market they target efficiently, 

and when they might need to shift focus.  

By examining their product in relation to the market on the whole, their competitors, sales and expenses, companies 

can better decide how to pivot and develop their product for longevity in the marketplace.  

Examining their product's life cycle, specifically paying attention to where their products are in the cycle, can help 

companies determine if they need to develop new products to continue generating sales - especially if the majority of 

their products are in the maturity or decline stages of the product life cycle. 

PLC Strategies 

For companies in an introduction stage with their product, there are several pricing models available to begin generating 

sales - either price skimming, which sets the price of the product initially high and lowers it to "skim" groups as the 

market expands, or price penetration, which sets the initial price low to penetrate the market more quickly and 

eventually increases it once demand grows.  

Companies often run into trouble when they don't understand the introduction stage of their product's life cycle - 

especially when customers do not respond well to the initial product (either because of pricing or the inherent value 

and usefulness of the product).  

It is important to examine product advertising and packaging in addition to pricing.  

Is the product meeting the demands and needs of its target market? If sales are stale, many companies consider shifting 

their marketing strategy and focus on marketing to new demographics to help introduce their product to a potential 

new revenue stream. 

Conducting a PLC analysis can help companies learn when they need to reinvent or pivot their product in a new direction. 

For example, online streaming service Netflix pivoted their product by going from a DVD-delivering service to primarily 

an online streaming service - which was met with great success. 

By examining where their product is in the product life cycle, companies can continue innovating alongside new 

technology to diversify their product, keep up with competition and potentially elongate their product's life in the 

market.  
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Product Policy of an Organisation 

Product policy is the top management (Strategic) decision. Every organisation has their own product strategies 

or policies, which form the basis of competing in the market. They become the unique selling proposition 

(USP) of the company. As per the requirements of the company, it may choose product policies. The same 

company can opt for different policies for the different products. 

The various product policies are: 

Lowest Price 

The Company will be the price leader and the company is going to offer the product at the cheapest price than 

its competitors. Price becomes the criteria used to compete in the market. Though the profit per unit is less, 

the company is going to make the substantial profit by the large volume. 

Highest Quality 

Some organizations offer highest quality products irrespective of the cost. They are catering to the needs of 

special class of customers who value quality as the only criteria to purchase the product. 

Compromise between Cost and Quality 

Some Organizations in order to capture the larger sections of the customers, offer products with the optimum 

blend of quality and cost. The products are reasonably of good quality in proportion to its price. These 

organisation try to give good value to the customers for his money. 

Safety 

Some Organizations give maximum importance to safety. Safety is the criteria on which they compete in the 

market, ex – All home appliances, electrical gadgets etc. Thus Organizations have to choose the policies 

suitable for them. This policy is going to influence the design to the large extent. 

Selection of a profitable product 

Before selecting a product organizations have to carry out the SWOT Analysis in order to know their strength 

weaknesses limitations and opportunities and the perceived threats. 

The challenge in Selection is basically you can see an ever increasing variety of products are now available 

each having its own Characteristics, Applications, Advantages, Limitation. 
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Product design process 

The six steps involved in the process of new 

product design are- 

1. Idea Generation 

2. Screening Ideas 

3. Feasibility Study 

4. Preliminary Design 

5. Pilot Runs and Testing 

6. New Product Launch 

 

1. Idea Generation: 

The design process begins with understanding the 

customers and their needs. Ideas for new products 

can come from a variety of sources both within and 

outside the firm. Internal sources include 

employees, research and development, market 

research sales force and reverse engineering. 

The external sources include customers, 

legislation, environment, technology and strategic 

position of the organisation. Competitors are also 

the source of ideas for new products or services. 

Perceptual maps, bench marking and reverse 

engineering can help companies learn from their 

competitors. 

Perceptual maps helps to compare customer perceptions of a company’s products with competitor’s products. It is a 
visual method of comparing customer perceptions of different product or services: 

1. Bench marking refers to finding the best in class product or process, measuring the performance of your product or 

process against it and making recommendations for improvement based on the results. 

2. Reverse engineering refers to carefully dismantling and inspecting competitors products to look for design features 

that can be incorporated to improve one’s own products. 

Each of these sources gives a different emphasis on the requirements and importance of idea generation. 

2. Screening Ideas: 

The purpose of screening ideas is to eliminate those ideas that do not appear to have high potential and so avoid the 

costs incurred at subsequent stages. Using group of people, proposals would be supported by graphics, models and an 

outline specification and judged against a set of criteria such as necessity to the firms survival, role in filling out an 

existing product/service, degree of overlap with existing products and services, utilizing existing processes and 

capabilities, impact on overall sales and profits of the company. 
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To have a better evaluation of ideas, each of the dimensions of the ideas is scored on a 0-10 scale and each dimension 

is attached weights as per these dimensions. The resulting aggregate score helps in deciding which idea to progress and 

which idea should be dropped. 

3. Feasibility Study: 

Initial screening of the ideas is designed to stop the ideas, which are unsuitable for further considerations. Feasibility 

study consists of a market analysis, an economic analysis, and technical and strategic analysis.                                                                

Marketing takes the ideas that are generated and the customer needs that are identified from the first stage of the 

design process and develops alternative product concepts. The market analysis through customer analysis and market 

survey assesses whether there is an enough demand for the proposed product to invest in developing further.  

If the sufficient demand exists, then there is an economic analysis that aims at establishing the production and 

development costs and compares them with estimated sales volume. The profit potential of the product can be studied 

using quantitative techniques such as cost benefit analysis, decision theory, net present value (NPV) or internal rate of 

return (IRR). 

The risk analysis is also carried out. Finally, technical and strategic analysis is concerned with technical viability of the 

product with respect to technology, process of manufacture, availability of materials etc. Performance specifications 

are written for product concepts that pass the feasibility study and are approved for development. The details of 

feasibility are given in fig.  
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4. Preliminary Design: 

Design engineers take general performance specifications and translate them in to technical specifications. The process 

of preliminary design involves building a prototype, testing the prototype, revising the design, retesting and so on until 

a viable design is determined. Design incorporates both form and function. 

Form design refers to the physical appearance of a product, its shape, size, color, styling etc. Aesthetics aspects such as 

image, market appeal, special identification, finish etc. will also form a part of the form design.  

Production design is concerned with how the product will be made. Design, which are difficult to make result in poor 

quality products. During the design stage itself the manufacturing aspects should be considered. The production design 

or design for production include simplification, standardization and modularity. 

Design simplification attempts to reduce the number of parts, subassemblies and options into a product. Standardization 

refers to use of commonly available and interchangeable parts and subassemblies. Modular design consist of combining 

standardized building blocks or modules in a variety of ways to create a unique finished product. Modular design is 

common in electronics and automobile industry. 

5. Pilot Runs and Testing: 

In the preliminary design stage, prototypes are built and tested after several iterations, pilot run of the manufacturing 

process is conducted. Adjustments are made as needed before finalizing the design. Apart from continuously testing the 

product for performance, market testing is also carried out to check the acceptability of the product in the defined 

market and customer group. This helps to know in advance, whether customer will accept and buy this product on 

launching in the market. Thus, test marketing is a powerful tool. 

6. Final Design and Process Plans: 

The final design consists of detailed drawings and specifications for the new product. The accompanying process plans 

are workable instructions for manufacture including necessary equipment’s and tooling, component sources job 
descriptions, work instructions and Programs for computer-assisted machines. 

7. New Product Launch: 

Launching a new product or service involves ramp up production. The process has been refined and debugged, but it 

has yet to operate at a sustained level of production. In ramp up, production starts at a relatively low level of volume as 

the organization develops confidence in its abilities to execute production consistently and marketing’s abilities to sell 

the product, the volume increases. Launching the new product or service involves co-coordinating the supply chain and 

rolling out marketing plans. Marketing and production will work in a co-coordinated way during this phase. 
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Product analysis  

Product analysis involves examining product features, costs, availability, quality and other aspects. Product analysis is 

conducted by potential buyers, by product managers attempting to understand competitors and by third party 

reviewers. 

Product analysis enables an understanding of the significance of materials, processing, economics, and esthetics 

before any product can be manufactured. 

Product analysis can also be used as part of product design to convert a high-level product description into project 

deliverables and requirements. It involves all facts of the product, its purpose, its operation, and its characteristics. 

Related techniques include product breakdown, systems analysis, systems engineering, value engineering, value 

analysis and functional analysis.  

 Product breakdown: Recursively divide the product into components and subcomponents. 

 Systems engineering: Ensure that the product satisfies customer needs, cost requirements, and quality demands. 

 Value engineering: Consider alternative designs and construction techniques to reduce cost/increase profit. 

 Value analysis: Assess the cost/quality ratio to ensure that the product is cost effective. 

 Function analysis: Ensure that the product has features appropriate to customer requirements. 

How to Write a Product Analysis 

As new consumer products are developed, product analysis helps you and others understand how- and how well - a 

product works given the price, competition and context. Designers, industrial engineers, industry specialists and 

consumer advocates, such as journalists and bloggers, conduct product analysis. Writing product analysis entails 

assessing the product's function, conducting background research on the product and industry, and making an 

informed assessment and recommendation about the product's value and future in a well-organized report format. 

Analyze 

Choose a product to analyze. Either purchase a new product you already know will interest you or request a product 

from a distributor or the company for assessment; some companies give samples. 

Gather the messages delivered with the product, such as the marketing and promotional materials as well as any 

information that a salesperson or website offers. Aim to grasp what the product claims to do through these messages 

and write them down. 

Use the product as it is intended for use. Decide whether or not it does, what it claims to do. Use it in multiple settings 

and ways. Test further by giving the product to someone else and asking them to interact with it. Pay particular 

attention to the materials used, how they are shaped, formed and finished on the product. Record impressions and 

judgments about materials, durability, function and form on a notepad. 

Take notes on the product's aesthetic, anthropometric and ergonomic functions of the product. Analyze the way the 

product looks, how it fits with people's bodies and how it integrates with existing objects in a given situation. For 

instance, a desk chair design may not be useful despite being comfortable or made from high quality materials if it 

fails to meet the average desk height. 

Summarize your experience using the product and your judgment on how well the product fulfills its intended design 

in a sentence. 

Research 

Conduct background research on the industry segment. Go to a library or conduct an online search to gather details 

about the product including, but not limited to, the total number of households or companies using a product like 
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this, competing products, industries producing this product, cost change or material change over time, ways that the 

product has been modified or migrated into other categories since its introduction to the market. 

Research further competing products. Read reviews and product analyses written about these products and their 

benefits and deficiencies. Compare this to the noted benefits and deficiencies you assessed in the product you are 

reviewing. Consider documenting this information using a spreadsheet or chart. 

Decide how the product fits in to the existing market, and grapple with whether or not the variation or newness 

factors make it a worthy or valuable addition. Summarize your main recommendation about the product in a 

sentence. 

Write 

Open a new document in a word processor. Write out the four major sections that will make up the paper: 

introduction, background, analysis and conclusion. Save the document. Begin the introduction by writing what the 

product is and summarizing your main argument and assessment, and why it is relevant to the intended audience. 

Write the background section. List specific, objective features of the product you reviewed, such as price, materials 

and aesthetic qualities. Go on to include information about the industry and history of products such as this product. 

This section should give readers a broad understanding of this industry segment and how well the product you are 

reviewing fits into it. 

Write the analysis section, include two to three vivid examples from the testing period to illustrate your argument 

about your recommendation on the product. 

Summarize your recommendation on the product with the conclusion. Reiterate your main argument about the 

product by echoing the introduction. Add additional recommendations, such as what you would like to see this 

product do further or what price the product should be for you to want to buy it. 

Proofread the product analysis and make any necessary grammatical changes. Distribute the final draft as an email 

submission to a publication or consumer trade magazine or post on a blog or website for others to review. 
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