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AAABSTRACTBSTRACTBSTRACT   

Lean product development is an important. It 

is used to improve product design and 

development processes. It has ability to 

reduce waste, improve quality and create 

value for customers. This paper presents a 

detailed review of lean product development 

used in the India. The basic concepts of lean 

product development and its key principles 

are explained in simple method. Further, 

important lean tools such as value stream 

mapping, 5S, kaizen, SMED and total 

productive maintenance are presented here. 

The paper discusses there tools applications 

in different Indian industries such as 

automotive, electronics, textiles and software. 

The challenges faced by Indian industries, 

specifically small and medium enterprises are 

also added here. These challenges are lack of 

resources, limited training and traditional 

management practices. The paper also 

discusses success factors such as employee 

involvement, training and organizational 

culture. Operation models like UNIDO-

ACMA are also explained which can be useful 

guides for industries. Further, future research 

areas such as readiness assessment, change 

management and integration with digital 

technologies are suggested.  

Keywords:— Lean Manufacturing, Machine 

Tool, Manufacturing 

   

I. II. II. INTRODUCTIONNTRODUCTIONNTRODUCTION   

Lean product development is a new way of 

developing products. It is different from 

traditional methods. This idea comes from 

Japanese manufacturing practices. It 

mainly focuses on reducing waste, 

improving processes and creating value for 

customers (Anand et al., 2009).This 

approach is based on the system developed 

by Toyota. Over time, it has been improved 

and used in many industries. It is now 

applied in product development also. Lean 

product development is not just a set of 

tools. It is a complete system. It includes 

processes, people and technology (Forno 

and Forcellini, 2012). 

The main goal is to give maximum value to 

the customer. At the same time, it tries to 

reduce waste at every stage. These stages 

include idea generat ion, design, 

development and final product launch. It 

reduces unnecessary work, saves time and 

improves use of resources. It also improves 

product quality. Today, industries face 

strong competition. Companies need to 

develop products faster. They must also 

reduce cost and improve quality. Because 

of these reasons, lean product development 

is becoming important (Forno and 

Forcellini, 2012). 
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1.1 Core Lean Principles and Waste 

Elimination 

Lean product development is based on 

removing waste. There are seven main 

types of waste. These are overproduction, 

defects, waiting, extra inventory, 

unnecessary movement, over-processing 

and poor information flow (Anand et al., 

2009).In product development, waste 

appears in different forms. It includes 

repeated design work, too much 

documentation, delay in communication 

and poor sharing of knowledge 

(Gurumurthy et al., 2014). These problems 

reduce efficiency. So, it is important to 

identify and remove them. 

Lean also focuses on quality from the 

beginning. It does not depend only on 

inspection at the end. If errors are reduced 

in early stages, cost is also reduced. Fixing 

design errors later is very expensive 

(Anand et al., 2009).Value Stream 

Mapping (VSM) is an important tool. It 

helps to study the process. It shows where 

waste is present. It also helps to find 

improvement areas (Saleeshya et al., 2012). 

1.2 Foundational Concepts and Principles 

Lean product development is based on 

some basic principles. First is continuous 

improvement. Small improvements are 

done regularly. This is called kaizen. Big 

changes are not always needed. Second is 

respect for people. Employees are 

encouraged to give ideas. Their 

involvement is important for success. Third 

is use of standard processes. Standard 

methods help to reduce variation. They also 

make improvement easier. 

Fourth is reduction of variation in work. 

Consistent processes give better quality and 

better results (Gupta andd Jain, 2014). 

These principles require change in 

thinking. It is not only about using tools. 

Organizations must change their culture. 

Management and employees must work 

together for improvement. 

II. III. III. INDIANNDIANNDIAN   MMMANUFACTURINGANUFACTURINGANUFACTURING   CCCONTEXTONTEXTONTEXT   ANDANDAND   

SSSTRATEGICTRATEGICTRATEGIC   IIIMPERATIVEMPERATIVEMPERATIVE   FORFORFOR   LLLEANEANEAN   

2.1 Indian Automotive Industry Growth and 

Competitive Dynamics 

The Indian automotive industry has grown 

very fast in the last two decades. It has 

shown strong growth in production and 

sales. India is now one of the leading 

countries in vehicle manufacturing. Many 

global companies have set up plants and 

research centers in India (Anand et al., 

2009). 

This growth has created both opportunities 

and challenges. Indian companies must 

now compete with global firms. They need 

better design, faster development and high 

quality products. Suppliers must meet strict 

requirements of cost, quality and delivery. 

Because of this, companies are adopting 

lean practices to improve their performance 

(Jadhav et al., 2014). 

2.2 Sector-Wide Adoption Patterns and 

Industry Diversity 

Lean manufacturing is not limited to the 

automotive sector. It is also used in 

electronics, textiles, pharmaceuticals and 

consumer goods industries in India (Devi et 

al., 2013). These industries face problems 

like high competition, changing customer 

demand and rising costs. 

The electronics industry is growing fast but 

faces many challenges. These include 

demand changes, infrastructure issues and 

quality expectations. Similarly, the textile 

industry has used lean tools like VSM, 5S 

and kaizen to improve performance. Many 

small industries have also started using 
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lean methods because they are low-cost and 

effective (Saleeshya et al., 2012). 

2.3 Strategic Importance for Indian MSMEs 

Small and medium enterprises (SMEs and 

MSMEs) play an important role in Indian 

manufacturing. They supply parts to large 

companies. To survive in the market, they 

must improve quality and reduce cost. 

Lean product development helps these 

companies to improve their processes. It 

does not require heavy investment. It 

focuses on better use of existing resources. 

This makes it suitable for small industries. 

By using lean methods, MSMEs can 

become more competitive and grow in the 

global market (Saboo et al., 2014). 

III. KIII. KIII. KEYEYEY   LLLEANEANEAN   TTTOOLSOOLSOOLS   ANDANDAND   

MMMETHODOLOGIESETHODOLOGIESETHODOLOGIES   AAAPPLIEDPPLIEDPPLIED   INININ   IIINDIANNDIANNDIAN   

IIINDUSTRYNDUSTRYNDUSTRY   

3.1 Value Stream Mapping and Process 

Visualization 

Value Stream Mapping (VSM) as shown by 

Fig. 1, is one of the most important lean 

tools used in manufacturing. It helps to 

study the complete process of production in 

a visual form. VSM shows all the activities 

involved in a process. These activities 

include material flow, information flow and 

process steps. It helps to identify which 

activities add value and which do not add 

value (Stadnicka&Antonelli, 2015). 

Because of this clear view of the process, 

companies can understand where delays 

and inefficiencies exist. 

In the Indian manufacturing sector, VSM 

has been widely used to improve process 

performance. It has been applied in 

industries such as automotive component 

manufacturing and machine production. By 

using VSM, companies have identified 

unnecessary activities and removed them. 

This helps to reduce process time and 

improve productivity.  The visual 

representation also helps employees to 

understand the process better. 

Many case studies in India show that VSM 

helps companies to improve operational 

efficiency. For example, the use of VSM in 

Robert Bosch India Limited in Bangalore 

helped in identifying non-value-added 

activities and opportunities for reducing 

setup time (Baishya et al., 2012). Such 

studies show that VSM is not only a 

diagnostic tool but also a planning tool for 

im pro v ement  a c t iv i t i e s  i n  l ean 

implementation. 

 
Figure 1 : Value Stream Mapping and Process 

Visualization 

3.2 5S Methodology and Workplace 

Organization 

The 5S method is a simple but powerful 

lean tool. It focuses on improving 

workplace organization and discipline. The 

five steps of 5S are Sort, Set in Order, 

Shine, Standardize and Sustain (Gupta and 

Jain, 2014). These steps help in organizing 

the workplace and removing unnecessary 

items. They also improve cleanliness and 

order in the work area. 

In many Indian industries, 5S has been 

used as the starting point of lean 

implementation. When the workplace 

becomes organized, employees can work 

more efficiently. Search time for tools and 
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materials becomes less. Safety conditions 

also improve. A clean and organized 

workplace creates a positive environment 

for employees. 

 

 
Figure 2 : 5S Methodology 

Studies in Indian manufacturing industries 

show that the 5S method improves 

productivity and process efficiency. It also 

improves worker morale and participation. 

Because the results are visible and easy to 

understand, many companies adopt 5S as 

the first step in their lean journey. It also 

creates a foundation for implementing 

other lean tools and practices (Saleeshya et 

al., 2012). 

3.3 Kaizen and Continuous Improvement 

Culture 

Kaizen is a Japanese concept that means 

continuous improvement. It focuses on 

making small improvements regularly 

rather than making large changes at once. 

In the kaizen approach, all employees 

participate in improvement activities. 

Workers, supervisors and managers work 

together to solve problems (Gupta and Jain, 

2014). 

In Indian manufacturing industries, kaizen 

helps to build a culture of improvement. 

Employees are encouraged to identify 

problems in their work area. They also 

suggest simple and practical solutions. This 

causes increase in employee involvement 

and  respons ib i l i t y .  Man y smal l 

improvements when combined gives 

significant benefits for the organization. 

The success of this technique is depending 

on management support and appropriate 

training. Companies which support open 

communication and teamwork can give 

better results with these techniques. In 

many textile and manufacturing industries 

in India, kaizen and quality circles have 

helped in improving productivity, quality 

and work efficiency (Saleeshya et al., 

2012). 

3.4 Single Minute Exchange of Dies and 

Setup Reduction 

Single Minute Exchange of Dies (SMED) 

is a lean technique used to reduce machine 

setup time. Setup time is the time required 

to change of one product to another on a 

machine. In many manufacturing 

industries, long setup time reduces machine 

productivity and increases production 

delays. 

 
Figure 3: Single Minute Exchange of Dies 

The SMED method studies each step of the 

setup process. It separates internal setup 

activities from external setup activities. 

Machines are stopped during internal 

activities and external activities can be 

conducted when the machine is running. 
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So, by converting internal activities to 

external activities, it is possible to reduce 

machine downtime. 

In Indian automotive component 

manufacturing industries, SMED is found 

as important. Use of SMED at Robert 

Bosch India Limited reduced setup time by 

about 15 %. This improvement was 

achieved because of better planning, 

improved work methods and removal of 

unnecessary steps (Baishya et al., 2012). 

3.5 Total Productive Maintenance and 

Equipment Effectiveness 

Total Productive Maintenance (TPM) is 

another important lean practice. It focuses 

on improving the reliability and efficiency 

of machines. In TPM, maintenance is not 

limited to the maintenance department. 

Machine operators also take responsibility 

for routine maintenance and inspection. 

The main aim of TPM is to prevent 

machine breakdowns and reduce 

production losses. It encourages preventive 

maintenance and early detection of 

machine problems. This improves machine 

availability and reduces unexpected 

stoppages. 

 
Figure 4 : Total Productive Maintenance 

In Indian manufacturing industries, TPM 

has been successfully used along with other 

lean tools. It helps in improving Overall 

Equipment Effectiveness (OEE). When 

machines run smoothly and breakdowns are 

reduced, production output increases. TPM 

also increases machine life and improves 

overall plant performance (Pophaley and 

Vyas, 2015). 

3.6 Six Sigma Integration with Lean 

Six Sigma is a method used to improve 

quality and reduce defects. In this method 

statistical tools and data analysis are used 

to study process variation. The DMAIC 

approach—Define, Measure, Analyze, 

Improve and Control-is commonly used in 

Six Sigma projects. 

In many industries, Lean and Six Sigma are 

used together. Lean focuses on removing 

waste and improving process flow. Six 

Sigma plays important role in reducing 

defects and variation. When Six Sigma and 

Lean methods are combined, it is possible 

to improve both efficiency and quality. 

In the Indian manufacturing sector, the 

integration of Lean and Six Sigma has 

become more common. Companies use this 

combined approach to achieve better 

productivity, improved quality and lower 

operational costs. This integrated method 

also supports continuous improvement and 

long-term organizational performance 

(Okhovat et al., 2012). 

IV. SIV. SIV. SYSTEMICYSTEMICYSTEMIC   CCCHALLENGESHALLENGESHALLENGES   INININ   ANANAN   IIINDIANNDIANNDIAN   

CCCONTEXTONTEXTONTEXT   

4.1 SME-Specific Implementation Challenges 

Small and medium enterprises (SMEs) in 

India face many chal lenges in 

implementing lean practices. These 

companies usually have limited resources. 

They do not have separate teams for quality 
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improvement or process development. 

Many SMEs also lack proper training 

programs and technical support. Because of 

this, lean implementation becomes difficult 

and slow. 

Another challenge is associated with 

management style. In many SMEs, 

decisions are taken by owners or a few 

managers. These decisions are generally 

depending on personal experience and not 

on standard methods. Because of this it 

becomes difficult to apply structured 

systems like lean. It also creates issues to 

maintain consistency and continuous 

improvement (Wee and Chua, 2013). 

In addition, many SMEs do not have proper 

frameworks to assess their readiness for 

lean implementation. They start using tools 

without proper planning. This leads to poor 

results and loss of interest. Because of 

these issues, SMEs often struggle to 

achieve full benefits of lean practices. 

4.2 Management Practice Variations and 

Institutional Factors 

Management practices are not the same in 

all Indian industries. Some companies 

follow modern systems, while others still 

follow traditional methods. Differences in 

management practices lead to differences 

in productivity and performance. Many 

organizations do not have proper systems 

for performance measurement and 

monitoring (Bloom and Reenen, 2010). 

Target setting and employee motivation are 

also weak in some companies. Employees 

may not clearly understand goals and 

expectations. Reward systems are not 

always linked with performance. Because 

of this, employees may not feel encouraged 

to participate in improvement activities. 

This affects lean implementation. 

Institutional factors also play an important 

role. Many companies are family-owned. 

Decisions are influenced by personal 

beliefs and traditions. Regulatory issues 

and lack of information also create barriers. 

However, these challenges also provide an 

opportunity. Companies that improve their 

management practices can achieve better 

performance and competitive advantage. 

V. SV. SV. SUCCESSUCCESSUCCESS   FFFACTORSACTORSACTORS   ANDANDAND   

IIIMPLEMENTATIONMPLEMENTATIONMPLEMENTATION   MMMODELSODELSODELS   

5 . 1  T h e  U N I D O - A C M A  L e a n 

Implementation Roadmap 

T h e  U n i t e d  N a t i o n s  In d u s t r i a l 

Development Organization (UNIDO), 

along with the Automotive Component 

Manufacturers Association (ACMA) and 

the Government of India, has supported 

lean implementation in Indian industries. 

Since 1999, many programs have been 

conducted to help SMEs improve their 

performance and become globally 

competitive (Jadhav et al., 2014). 

The UNIDO-ACMA model provides a 

s t r u c t u r e d  a p p r o a c h  f o r  l e a n 

implementation. It includes different stages 

that guide companies step by step. These 

stages help organizations to understand 

lean concepts, identify problems and 

implement solutions. Another model based 

on Interpretive Structural Modeling (ISM) 

also gives a detailed approach with 

multiple phases. Both models help 

companies to plan and execute lean 

practices in a systematic way. 

These models are useful for Indian 

industries because they are developed 

based on real industrial experience. They 

consider the common problems faced by 

SMEs. They provide practical guidance 

instead of only theory. Because of this, 

many companies have successfully used 

Lean Product Development in the Indian Context: A Comprehensive Literature Review 

Author(s): B. A. Patil 



 

International Journal of Modern Engineering and Research Technology 

Volume 3 | Issue 2 | April 2016 
47  

these models to improve their processes 

and performance. 

5.2 Employee Involvement and Capability 

Development 

Employee involvement is very important 

for successful lean implementation. Lean is 

not only about tools. It requires active 

participation from all employees. Workers, 

supervisors and managers must work 

together for improvement (Gupta and Jain, 

2014). 

Training plays a key role in building 

employee capability. Employees must 

understand lean concepts, tools and 

problem-solving methods. Training 

programs should be simple and practical. 

Methods like Training Within Industry 

(TWI) help employees to learn and apply 

lean practices effectively (Misiurek& 

Koch, 2014). 

When employees are properly trained and 

involved, they feel more responsible for 

their work. They also give useful ideas for 

improvement. This leads to better 

teamwork and better results. Without 

employee support, lean implementation 

cannot succeed. 

5.3 Organizational Culture Development and 

Trust 

Organizational culture has a strong impact 

on lean success. A positive culture supports 

teamwork, learning and improvement. 

Employees should feel safe to share their 

ideas and report problems. They should not 

fear punishment for mistakes (Wee and 

Chua, 2013). 

In many Indian organizations, traditional 

culture is hierarchical. Employees may 

hesitate to speak openly. This creates a 

barr i er  to  l ean  implementa t ion . 

Management must work to build trust and 

open communication. Leaders should 

encourage participation and support new 

ideas. 

Developing such a culture takes time. It 

requires  cont inuous ef fort  f rom 

management. When trust is built, 

employees become more active in 

improvement activities. This helps the 

organization to achieve long-term success 

in lean implementation. 

VII. IVII. IVII. INDUSTRYNDUSTRYNDUSTRY---SSSPECIFICPECIFICPECIFIC   AAAPPLICATIONSPPLICATIONSPPLICATIONS   

ANDANDAND   SSSECTORALECTORALECTORAL   EEEXPERIENCESXPERIENCESXPERIENCES   

6.1 Automotive Sector Leadership and Best 

Practices 

The automotive sector in India is one of the 

leading sectors in lean product 

development. Many global companies and 

suppliers operate in this sector. Because of 

strong competition, companies focus on 

improving design, quality and delivery 

performance (Anand et al., 2009). 

Lean product development is applied in 

different stages such as product design, 

CAD modeling and engineering analysis. 

Many companies have identified waste in 

design activities. These wastes are similar 

to manufacturing waste, such as delays, 

rework and unnecessary steps. By 

removing these wastes, companies have 

reduced development time and improved 

quality. 

Case studies in India show that automotive 

companies have achieved good results 

using lean practices. They have improved 

design efficiency, reduced errors and used 

resources better. These improvements help 

companies to meet global standards and 

remain competitive in the market. 

6.2 Electronics Industry Transformation 

The electronics industry in India is growing 

very fast. However, lean implementation in 
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this sector is still at an early stage. Many 

companies understand the importance of 

lean, but full implementation is not yet 

achieved (Devi et al., 2013). 

The industry faces many challenges. These 

include changing customer demand, high 

competition and need for better quality. 

Companies also face issues like limited 

infrastructure and lack of skilled 

manpower. Because of these challenges, 

adoption of lean practices is slow. 

It is observed that, some companies are 

using lean tools to improve performance. 

Their objectives are to reduce cost, 

improve quality and increase delivery 

speed. With right support and planning, the 

electronics sector has potential of 

successful lean applications. 

6.3 Textile Sector Application and SME 

Success 

Many textile industries in southern 

Indiahave used lean and observed better 

results. They used different tools like 

VSM, 5S, kaizen andpoka-yoke to improve 

their processes (Saleeshya et al., 2012). 

Textile production has some different 

required characteristics. They need large 

volume production with limited flexibility. 

In spite of these challenges, lean methods 

application have reduced waste and 

improved efficiency. Also, many 

companies have improved process flow and 

reduced changeover time. 

Success in this sector is mainly observed 

because of proper use of lean tools and 

em p l o yee  i n v o l v em en t .  W o r k e rs 

participated in improvement activities. 

They attended quality circles and kaizen 

programs. So companies got better 

productivity and quality. 

6.4 Software Development and Service Sector 

Applications 

Lean concepts are not only limited to 

manufacturing. But, they are also found 

useful in software development and service 

sectors. In India, many software units have 

started using lean thinking to get better 

outputs. (Gurumurthy et al., 2014). 

In software development, waste is observed 

in various different forms. They may be 

delays, unnecessary work and poor 

communication. Lean tools such as value 

stream mapping can be useful to identify 

these delays. After that, companies can 

then improve process flow and reduce 

development time. 

Lean thinking has ability to also improve 

service quality and customer satisfaction. 

Because of this it is possible to give faster 

delivery and better resources application.  

Hence, it is seen that lean principles are 

very flexible and can be easily applied in 

different types of manufacturing industries 

and services. 

VII. SVII. SVII. SYNTHESISYNTHESISYNTHESIS   ANDANDAND   FFFUTUREUTUREUTURE   DDDIRECTIONSIRECTIONSIRECTIONS   

7.1 Key Learnings from Indian Lean 

Implementation Experience 

The study of lean implementation in Indian 

industries shows some important learnings. 

Companies that understand lean as a 

complete system achieve better results. 

They do not treat lean as only a set of tools. 

They focus on waste reduction, continuous 

improvement and value creation (Kumar 

and Kumar, 2015). 

Many organizations try to implement lean 

t o o l s  d i r e c t l y  w i t h o u t  p r o p e r 

understanding. This leads to limited 

success. Lean requires long-term 

commitment from management and 
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employees. It is not a one-time activity. It 

is a continuous journey of improvement. 

Studies also show that companies that 

involve employees and build a strong 

culture achieve better results. Continuous 

training and proper planning are important. 

Organizations must stay committed to 

improvement to get long-term benefits 

from lean practices. 

7.2 Sector-Specific Roadmaps and 

Implementation Guidance 

Different industries in India have different 

needs. So, lean implementation should be 

planned according to the sector. A single 

approach may not work for all industries. 

Sector-specific models help companies to 

apply lean practices in a better way (Jadhav 

et al., 2014). 

The UNIDO-ACMA model is a good 

example for the automotive sector. It 

provides step-by-step guidance for 

implementation. Other sectors like 

electronics and textiles also need similar 

models based on their specific conditions. 

These models help in reducing confusion 

and improving success rate. 

Proper guidance and planning make lean 

implementation easier. Companies can 

avoid common mistakes and achieve better 

results. Sector-specific roadmaps help 

industries to use lean practices more 

effectively and efficiently. 

7.3 Emerging Research Priorities 

There is a need for more research in lean 

product development in India. One 

important area is to study how ready 

organizations are for lean implementation. 

Proper assessment tools can help 

companies to prepare before starting lean 

practices. 

Another important area is change 

management. Indian organizations need 

methods that suit their culture and 

structure. Research is also needed to study 

long-term sustainabi l i t y of  l ean 

improvements. It is important to understand 

how companies can maintain improvements 

over time. 

Future research can also focus on new 

areas like digital technologies and Industry 

4.0. Integration of lean with sustainability 

is also important. These areas will help 

Indian industries to improve performance 

and remain competitive in the future. 

VIII. CVIII. CVIII. CONCLUSIONONCLUSIONONCLUSION   

Lean product development is a helpful 

approach for  improving product 

development activities. It helps to reduce 

waste, save time and improve quality. 

Many Indian industries have started using 

lean practices in different sectors. 

Lean tools like VSM, 5S, kaizen, SMED 

and TPM are useful for improving 

performance. But only using tools is not 

enough. Companies must understand lean 

properly. They must follow it as a complete 

system. 

Indian industries, especially small and 

medium industries, face many challenges. 

These include lack of resources, less 

training and old management practices. 

These problems make implementation 

difficult. Still, lean gives a good chance to 

improve without heavy investment. 

Employee participation is very important. 

Training and support from management are 

also needed. A positive work culture helps 

in better implementation. Structured 

models like UNIDO-ACMA are useful for 

proper guidance. 

In future, industries should focus on 

continuous improvement. They should also 
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use new technologies with lean practices. If 

used correctly, lean product development 

can help Indian industries to grow and 

compete at global level.  
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