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Abstract This study provides experience in applying VSM to the product development process. This research 

was conducted in a wire and nail industry in Indonesia. The company develops products that have never been 

made before. During the product development process, the organization does not identify in detail the potential 

for waste at each stage of product development. This is reinforced by the results of the questionnaire distributed 

to employees at all levels. So, the process of developing new products becomes less efficient. The application 

of lean concepts to the product development process will help identify potential waste that exists. The results 

showed the existence of Non-Value-Added (NVA) activities at the concept development stage, the testing & 

refinement stage, design details, system level design and planning. The application of product development 

value stream mapping can identify VA (Value Added) of 53% and NVA 47%. There is potential to shorten time 

to market by 18% or 47 days. From the initial 262 days to 215 days. 
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1. Introduction 
PT. SW, a wire and nail factory, seeks to 

innovate through the development of new 
products. Product development is carried out 
through several stages and involves several 
departments. Product development starts from 
exploring ideas. The customer needs survey is 
carried out at the planning stage. After that 
proceed to the concept development stage, the 
system level design stage, the detailed design 
stage, the testing and refinement stage, then to 
the production ramp-up stage [1]. In the process 
of developing this product, the organization does 
not identify in detail about waste at each stage. 
So the development time becomes less effective. 
Using lean concepts in the product development 
process will help in identifying existing waste 
potential. 

Lean concept is an approach to eliminate waste 
in production, increase the added value of a 
product and provide value to customers which is 
done continuously. In the product development 
process found some waste. Among others; 
waiting, transportation, movement, unnecessary 
processes, stock, overproduction, defects, 
reinvention, lack of discipline in the process and  
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on the value of creation and how to prevent 
limited information technology resources. 
Lean's thinking illustrates how to focus attention 
waste as a main principle. The aim is to 
systematically transfer the principles of lean 
thinking into the implementation of product 
development. Moreover, lean concept can be 
apply into maintenance area such as in the Sugar 
Factory to minimize the downtime with 
developing MVSM [2]. 

The organization has not identified the 

waste in product development that is carried out. 

Therefore, research is needed that can identify 

and eliminate waste so that it has an impact on 

increasing company productivity. This research 

is proposed to identify and eliminate waste that 

occurs in each phase of product development 

through the Product Development Value Stream 

Mapping (PDVSM) approach. With the 

introduction of the principles and application of 

lean product development, it is expected that the 

potential waste during the product development 

process can be known and controlled by the 

organization. 
 

2. Literature Review 

2.1.Innovation strategy 

Organizations can carry out innovation strategies 
according to their abilities. Companies can do 
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JOURNAL OF ENGINEERING AND MANAGEMENT 

IN INDUSTRIAL SYSTEM VOL. 7 NO. 2 YEAR 2019 

e-ISSN 2477-6025 

DOI 10.21776/ub.jemis.2019.007.02.1 

 

Cite this Article As Muharom et al. (2019). Application Of New Product Development Value Stream 

Mapping: Case Study On Wire Steel And Nails Industry. Journal of Engineering and Management in 
Industrial System, 7(2), p53-68 
Paper Accepted      : November 28, 2019 

Paper Published     : November 30, 2019 

   54 

four types, namely product innovation, process 
innovation, market innovation and 
organizational innovation [3]. Product 
innovation can be done through introducing new 
products or increasing the value of an item or 
service. Process innovation can be done by 
implementing a new process in production. Such 
as changes in the way, equipment and software. 
Market innovation can be done by changing 
product design (packaging), placement, 
promotion and price. While organizational 
innovation can be done through system changes 
in the organization, external / internal relations 
of the organization. This organizational 
innovation can reduce administrative costs, 
transaction and delivery costs, increase 
workplace satisfaction and workforce 
productivity [3]. Both product, process and 
market innovation can increase efficiency in 
companies [4]. 

Previous research shows that the application of 
several types of innovation has a positive impact 
on industry performance. Innovation strategies 
also affect organizational knowledge and 
performance [5]. Chandra and Haryadi (2016) 
conducted a product innovation study conducted 
in a plastic manufacturing industry that was able 
to increase revenue and demand by 15%. Process 
changes made by the company are more practical 
and quick to complete. Because these changes 
can eliminate unnecessary processes[6]. 

2.2. Lean manufacturing concepts 

Lean manufacturing can be defined as a systemic 
approach to identifying and eliminating waste or 
activities that have no added value. 
Improvements are made continuously by 
flowing products (material, process, output) and 
information using a pull system from internal 
and external customers. This is done to pursue 
excellence and perfection in the manufacturing 
industry [7]. The type of waste in the 
manufacturing process can be identified as 7 or 
better known as seven waste [8]. Namely, waste 
transportation, inventory, motion, waiting, over 
production, over process and defects. 

Implementation of lean manufacturing is proven 
to be able to improve industrial performance. 
Implementation of lean is able to identify and 
reduce leadtime processes in machine 
maintenance and production processes [9;10]. 
The application of lean manufacturing can 
increase production capacity[7]. Lean Thinking 
in innovation management cannot be applied 

systematically and universally. For this reason, a 
Lean Innovation approach is needed and a focus 
on Value System [11]. This method is able to 
perform and manage value-oriented processes. 

Lean product development is an approach to 
eliminating waste in the product development 
process. The main thing in Lean is to eliminate 
waste in all aspects of the product development 
process and related to production [12]. Five 
principles in implementing lean product 
development, namely: 1) clearly defining 
customer problems and identifying product-
specific functions as answers to problems. 2) 
identify processes related to cost reduction and 
product quality improvement. 3) eliminate waste 
and unnecessary costs to produce an appropriate 
product. 4) continually interacting with 
customers to improve the process. 5) applying 
methods and ways to reduce costs to the business 
continuously [13]. 

.3. Value stream mapping in product 
development 

Value Stream Mapping (VSM) is a method in 
which lean principles are applied in examining 
business processes. VSM can be defined as the 
method used by managers and engineers to 
increase understanding of the company's 
development efforts. VSM can be an important 
tool for improving the Product Development 
(PD) process. The aerospace industry experience 
shows that both value stream mapping tools and 
lean context are correlated with the success of 
process improvement. No best practices were 
found. However, the lean terminology reviewed 
to be applied to PD, combined with several 
complementary value flow mapping methods, 
provides an effective set of tools for mapping PD 
value flow [14]. 

There are two value stream maps that must be 
created to design lean manufacturing in a 
company called the current-future value stream 
map. Current value stream map is a mapping 
based on the current conditions of the production 
process. It aims to identify waste and actual 
processes of production. So, it can be seen 
clearly the location of activities that do not 
provide added value to consumers. The basic 
principles of the current value stream map 
include: observing the process of making certain 
products or providing services, recording 
specific data (operations performed, inputs, 
outputs, performance indicators, work 
parameters, work organization, as well as other 
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information needed), and representations of all 
the results of these observations use certain 
graphic symbols [11].  

Future value stream map is created based on the 
previously created value stream map. It aims to 
improve the parts of activities that have waste 
and do not give added value to consumers. 
Future value stream map helps companies create 
projects or new steps in the plan to change the 
company's production efficiency. This mapping 
will be the basis for every decision to improve 
the production process.  

2.4. Research gap 

This research was conducted to develop lean 
concepts in product development in an industry 
that exists in manufacturing nails and wires. 
Data obtained from interviews and 
questionnaires with Participants involved in the 
product development process. VSM is built at 
every stage in product development from 
planning to product launch. VSM serves to 
detect waste at the New Product Development 
stage. Waste at each stage will be displayed in 
detail and tested for validity. Only the waste that 
has the biggest weight will be searched for the 
cause and developed with the latest VSM model. 
In the end, the latest VSM with eliminated waste 
will be used as a reference for the process 
improvement needed for the organization. 

3. Research Methodology 

This research was conducted to implement the 
concept of lean product development in a 
product in a steel wire manufacturing company. 

Step 1. Identification 

This stage is the initial step undertaken with the 
aim of finding out the problem that is the object 
of research. This stage includes the formulation 
of the problem, the study of literature, the 
objectives and scope of the research. Problem 
identification is based on how to identify waste 
in the product development process with a lean 
product development approach. The research 
objective is to identify the waste that occurs in 
the process of developing new products. 
Literature studies include journals related to lean 
product development concepts and related book 
references. Field observations include 
observations of company conditions, both 
physical flow and information to identify waste.
            

Step 2. Collection and data processing  

Data collection and processing stage is carried 
out by direct observation, interviews, and 
distributing questionnaires. The description of a 
company's condition by using Big Picture 
Mapping, which is a tool used to describe a 
system as a whole and the value stream 
associated with the product development 
process. The stages and elements of the research 
questionnaire were developed as in Table 1.  

Interviews and distributing questionnaires were 
carried out on several parts involved in the 
product development process, namely the head 
of the Division (which oversees all departments), 
Marketing, Purchasing, Engineering, 
Production, and QA & QC. From the results of 
these data will be weighted to determine the 
priority of improvement at each stage of product 
development. 

Table 1. Stages and questionnaire 
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Step 3. Improvement process and conclusion 

At this stage the process improvement 
formulation is carried out to minimize waste in 
each phase of product development. The 
proposed improvement is based on the results of 
data processing and analysis in the previous 
stage. Each phase of product development will 
identify the waste that occurs and a weighting is 
done to determine the most dominant waste. 
Through Root cause analysis (RCA), the root 
cause of the problem will be searched to find the 
cause and process improvement in the future. 

 

4. Result 

4.1. New product development process 

This section will present information about the 
stages of product development, structure and 
initial conditions in the company. The following 
description of the company's product 
development process results from observations 
and interviews during the study. 

 Product development stage 

In planning and developing new products, the 
company adopts the stages of what Ulrich and 
Eppinger (2001) have revealed [1]. Planning is 
done in advance with consideration of the need 
for new product development. This idea arose 
based on the results of the initial survey and 
suggestions of the Directors through a 
management review meeting. Furthermore, the 
agreed planning will proceed to the next stage, 
namely the development of concepts, the level of 
the design system, the design details, the testing 
and improvement stages and then to the final 
stage, namely the initial production. Each stage 
will be reviewed and validated by the Board of 
Directors and the Development Team Leader. 
Following the flow of planning and developing 
new products in a company. 

From the product development stage, the 
researcher will analyze the development of new 
products with the concept of Lean or lean new 
product development (LNPD). 

By using Value Stream Mapping (VSM) on this 

lean concept, it can be known activities that have 
added value or value added, activities that do not 
have added value or non-value added (NVA), as 
well as activities that do not need or can be 
eliminated (waste) during product development 
finished. 

 

 

 

 

 

 

 

Figure1. Product development stage 

 Organizational structure of product 
development. 

The product development process is an activity 
carried out by several sections in the 
organization. Therefore, the organization makes 
a structure in relation to the planning and product 
development that will be carried out. The 
product development team is drawn from several 
personnel in the Marketing, PPIC, RND and 
Engineering sectors as needed in product 
development. Furthermore, a Project Proposal 
will be made by the Development Team and will 
be submitted by the Directors for approval. 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Product Development Organization 
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Table 2. The result of  lean concepts 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Lean implementation company 
measurement results. 

To find out how organizations apply lean 
concepts, an initial survey is needed. This survey 
was conducted to see the gap in the application 
of lean product development in organizations. 
Participants taken in this survey are those who 
have experience and are involved on product 
development namely at employees with middle 
to upper level. 

From the results of the questionnaire it appears 
that in general the organization has been 
developing new products quite consistently 
(value 3 or more). The stages of development are 
carried out through stages according to the rules 
as stated by Ulrich and Eppinger (2001), the 
process of developing new products is carried 
out by following the stages from planning, 
concept development to initial production [1]. 

Organization has not conducted an analysis 
related to the waste that occurs during the 
development process. It appears that Value 
Stream Mapping has not been used in the process 
of developing new products (value less than 3). 
Validity was not fulfilled for the statement of the 
use of VSM in the development of new products. 
To analyze the the VSM need to measuring the 
standard time considering the allowance and the 
performance rating [15].   

4.2. Waste identification in all product 
development Stages 

This section will provide an overview of Value 
Stream Mapping in the process of product 
planning and development. Each activity will 
know the processing time and waiting time. Each 
activity can be categorized into Value Added and 
Non-Value Added as well as activities that can 
be eliminated or waste. In general, the initial 
VSM description is at Figure 3. 

The waste identification results above can be 
concluded in the form of waste identification 
tables and their weighting scores. Each 
development stage has a different type of waste. 
Scoring is done to make priorities in analyzing 
the causes and giving suggestions for 
improvement. Table 4 shows the types of waste 
and their identification at each stage of product 
development. The highest score is based on a 
questionnaire conducted on the respondent. 

 Planning stage waste identification. 

In the planning stage, excessive processing 
becomes the biggest waste. Reviews are repeated 
by the Directors or Division Heads of this 
activity. Any information and data related to the 
development of new products must be approved 
by top management before being used for further 
processing. The Planning phase begins with the 
decision of the management review results to 
develop new products. The idea of developing a 
new product is based on consumer needs and 
issues that arise that require the organization to 
develop new products. The following is an 
overview of VSM in the Planning stage. 
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Figure 3. VSM current state product development 

Table 3. The result of waste identification 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. VSM Current state of planning 
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Figure 5. VSM Current state of concept development  

 

The idea of developing new products that 
emerged then continued with the search for 
literature and other supporting information, 
including a survey of the needs of the product to 
be developed. The time needed at this stage is 41 
days divided into processing time (PT) or 38 
days value added and waiting time (WT) or Non 
value added for 3 days. This non-value added 
(NVA) needs to be reduced. 

 Concept development stage waste 
identification 

At this stage there is a waste where customer 
information needs related to the product to be 
developed are incomplete or not sufficiently 
represented. This will complicate the 
development team in determining the 
appropriate specifications and the possibility of 
a gap between the design and customer 
perception. 

Observation results indicate that the 
Development Team lacks sufficient information 
about or there is a lack of information regarding 
customer needs. The team does not yet have a 
method and planning and focus on the product to 
be developed. As a result, information is 
absorbed less so that the product concept has not 
been formed properly. Waste that occurs is 
shown in the VSM at figure 5. Survey form 
planning, market segmentation and focus on 
product mission need to be done so that the 
product concept to be developed is in line with 
customer expectations. The time needed at this 
stage is 14 days for added value and 3 days for 
non-added value, so the lead time needed is 17 
days. 

 System Level Design waste identification 

This stage is the implementation of the approved 
project proposal. At this stage the initial product 
concept design can change according to the 
development of information obtained. This 
change is in accordance with the Standards or 
specifications requested on the product. Many 
demand for design drawings of products, 
machinery and equipment needed. So we need 
personnel who have the ability to do it. Here the 
organization has limited personnel so that the 
work time becomes longer. Not all Development 
Team members master drawing techniques. In 
addition, waste of waiting time also occurs in the 
procurement of machinery or machinery because 
it must be imported. 

The results of the questionnaire showed that the 
time wastage that occurred had the highest 
average score of 3.56. This shows that waiting 
type waste is almost common and becomes a 
major obstacle at the system level design stage. 
In the following VSM it can be seen that the 
process of product architecture drawing takes 20 
days and the lead time for the machine 
procurement is 60 days. Added value at this 
stage is 67 days and non-added value is 27 days. 
Limitations of drawing personnel and computer 
CAD will affect the time in completing tasks 
related to product design. 

 Detail design stage waste identification 

At this stage, machinery and equipment 
components that have been purchased or ordered 
are installed. Planning the layout of the machine 
initially did not pay attention to the order of the 
process so that the engine layout became 
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ineffective. Layout planning does not pay 
attention to calculation of handling or 
transportation costs, only utilizes the available 
space. The design of the machine foundation is 
not in accordance with the existing conditions so 
it must be repositioned. The main waste at this 
stage is an ineffective layout design so that when 
the production process is running, additional 
transportation is needed for material transfer. 
Besides machines or equipment that are 
purchased (imported) are not accompanied by 
clear instructions regarding the design of the 
foundation or its assembly. This can complicate 
the development team. The time needed for this 
stage is 30 days. This time is needed to make 
detailed drawings and the construction of the 
machine foundation until it is ready for use. NVA 
occurs due to repositioning or changes in engine 
foundation due to incompatible specifications 
with the actual conditions. Next is the initial 

VSM at the detailed design stage. The total lead 
time needed is 44 days. 

 Testing & Refinement waste identification 

The testing and repair phase is the final stage 
before the initial production is carried out. This 
stage is at once to do a trial on a machine or 
equipment that has been installed. At this stage 
the product development team is repeatedly 
setup and trial machines and repairs until the 
product is produced according to the expected 
specifications. The biggest waste at this stage is 
testing and improving machine settings. The 
results of the questionnaire showed an average 
level of 3.88 scores. 

The time needed in the testing and repair phase 
is 16 days. Testing and repairing new machines 
takes 14 days to meet the criteria according to 
specifications. The following VSM results of 
research at the testing and refinent stage. 

 

 
Figure 6. VSM Current state of system level design  
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  Figure 7. VSM Current state detail design stage 

Figure 8. VSM Current state of Testing & Refinement  

 

 The Production Ramp-Up waste 
identification 

This stage is the final stage of product 
development. After testing and repairing the 
engine, the initial production will be carried out 
at the capacity planned by PPIC. Final product 
specifications and process procedures are made 
as standard in production. In the production 
process there are several processes that are still 
carried out by outsiders (outsourcing). The 

hardening and coating process is still done by 
two different suppliers so that the lead time is 
longer. The results of identification of waste in 
the initial production phase indicate that 
outsourcing is still an option to complete the 
process that has not been able to be done by the 
company itself. From existing suppliers, the 
hardening process is still carried out outside the 
area so it requires a long transportation time. 

From the current VSM image, it can be seen the 
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time needed to process 1 Ton of Product from 
start to finish takes 50 days. Process 1 and 
process 2 are still being outsourced, each 
requiring a 10-day process. Whereas preparation 
of material and process 1 takes 7 and 12 days. 

 

4.3. Causes analysis of Waste and Refinement 

In this section, the waste that has been identified 
at each stage of product development will be 
analyzed the main causes for improvement in the 
future process. 

 Waste Analysis in planning stage 

In the planning stage, excessive processing is an 
over review of several stages by the Directors 
and Division Heads. The initial review carried 
out after the product development literature 
became unrepresentative because it had not been 
supported by survey results related to new 
products. Reviews are more effective when 
product missions, literature and supporting 
surveys are complete. This is to avoid lack of 
information on the product to be developed. The 
review is only done once so it will shorten the 
time from 41 days to 38 days. 

 

Figure 9. VSM Current state production ramp-up stage 

Figure 10. VSM future state of planning 
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Figure 11. VSM future state of concept development 

 

 Waste analysis in concept development stage 

At this stage the type of waste that arises is the 
lack of information or customer needs that are 
not representative. This is because at the 
planning stage, surveys of customer needs for 
products to be made have not been done well. So 
that a re-survey is needed.  

Some methods for analyzing customer needs 
such as Quality Function Deployment (QFD) or 
others can be used. By knowing the customer's 
desire for the product, the product concept will 
be easy to develop. Unsuitable questionnaire 
models and product misinformation can be 
avoided. 

 Waste analysis in The system level design 

At this stage constraints occur in the design of 
obstructed product architecture images. Because 
personnel who have limited technical drawing 
skills. So the time needed is longer. Proposed 
improvement can be done by providing technical 
drawing training with computer equipment or 
CAD for the development team. Thus the 
drawing design process does not depend on just 
one person. This training is expected to shorten 
the time in designing product images and other 
supporting equipment drawings from 20 days to 
7 days. For the procurement of production 
machinery, the organization still relies on 
imports. So the lead time needed is around 60 
days. There is no adequate local machine 
product for the product development needed. 
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Figure 12. VSM future state for system level design 

Figure 13. VSM future state detail design stage 

 
 Waste analysis in stage of detailed design 

At this stage, wastage occurs arising is happened 
because of wrong information about the drawing 
design with real one, there is no guide book, 
design Assembly or minimal information from 
the related supplier of machinery or equipment 
is purchased. Thus, it takes time to learn the 
process of assembling first and even 
repositioned layout that was made earlier. Then 
to reduce wastage, we need to the related 
information of the machine, the image layout, 
assembly and user manual should be completed 
at the moment of the purchase of the machine. 

 Waste analysis in stage of testing & 
refinement 

During the testing and refinement phase, the 
development team often had difficulty in setting 

up the machine. This is because there is no initial 
training to set up the machine. The team only 
relied on manuals from the engine manufacturer 
and conducted their own trial. The guidebook is 
also not very detailed in providing instructions. 
So it takes more time to be able to set up to 
produce products according to specifications. 
This waste of time can be reduced by conducting 
training directly from the manufacturer's 
instructor where costs are included in the cost of 
procuring the machine. From the training, 
experiments and repairs can be made an 
operating standard in running the machine. Thus 
the machine operator will easily understand and 
run the machine and will reduce the frequency of 
testing and repairs. Here is the final VSM that 
can be achieved in the testing and refinement 
phase. 
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Figure 14. VSM future state of testing & refinement  

Figure 15. VSM future state production ramp-up stage 

 

 Waste analysis in production ramp-up  

In the final stages of the development of this new 
product, waste occurred in the production 
process still to be worked out (outsourcing). 
There are two processes that are still done 
outside and carried out by two different 
suppliers. This is causing lead time becomes 
longer. VSM results following improvement. 

Process of hardening and coating (blackening) 
on making a Screw each takes 10 days to 
produce 1 ton of product. The fixed proposal is 
given to the process of combining these 2 into 
one place (supplier) only. Team developer is 
looking for a supplier that can make the process 
of hardening while blackening for Screw products 

developed. This will be saving half time. 

 

4.4. Improvement results of lean product 
development value stream mapping  

This section will present the results of 
achievements before and after improvements to 
the product development process. In table 5 it 
can be seen that in the initial condition (current 
state) the total time required from the initial 
stage to the final stage of product development 
(lead time) is 262 days. This time calculation is 
divided into two, namely value added (VA) and 
non value added (NVA). VA is calculated from 
the amount of process time (process time) at 
each stage of development. While the NVA is 
calculated time that is not involved in the 
process or waiting time (waiting time). 

Lead time is the total time needed from start to 
finish or is the sum of VA and NVA. In the after-
repair condition (future state) the total time is 
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reduced to 215 days. Some improvements have 
been made at each stage as discussed in the 

previous sub-chapter. 

Table 4. Total lead time current state and future state 

 
 

Figure 16. Future state of new product development with lean concept 

 

Process improvement at each stage is illustrated 
by VSM as shown in figure 16. In the future 
VSM the largest NVA state is in the process of 
procuring machines, because machines must be 
imported. Information is still flowing manually 
from each stage. The organization has not 
implemented an information system that can be 
accessed quickly by the development team. 
Information system development needs to be 
considered for the process going forward. And 
the reduction time can considering the 
ergonomic aspect with analysing the human 
movement by any ergonomic tools like NIOSH 

[16]. Stages of product development can be 
divided into two major stages namely the 
development design stage and the production 
stage [17]). The design and development phase 
starts from the planning stage to the testing and 
repair phase. At this stage there is no production 
process and the products are produced. While the 
production stage starts from the initial planned 
production. Table 14 shows that in both the 
design and development and production stages, 
the time can be shortened from 212 days to 176 
days. The production phase can be accelerated 
from 50 days to 39 days.  3 Key factors in 
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developing new products is Time to Market 
(TTM). TTM is the time needed from planning 
to the new product being marketed. By applying 
lean to the product development process, the 
waste that was not seen will be easily identified 
with VSM, so that corrective actions can be 
taken to eliminate it. Then the time needed from 
the initial idea until the product is launched 
(TTM) will be reduced. 

Figure 18 shows the product that is produced 
after the application of lean in product 
development. Before lean applied, TTM takes 
262 days and after the repair of the TTM can be 
accelerated into 215 days. The results of this 
research show that the application of lean can 
reduce the TTM of 18%. 

 

5. Conclusion 

The results of this study show the experience of 
applying VSM to the development of new 
products in a wire and nail industry. VSM that 

has been made at each stage of product 
development can help organizations to find out 
the value added and non value added. So the 
organization can make improvements to existing 
processes. Finally, the application of product 
development value stream mapping (PDVSM) 
can identify a VA value (value added) of 53% 
and NVA (non value added) 47%. Product 
development is carried out there is the potential 
to shorten time to market by 18% or 47 days. 
From the initial 262 days to 215 days. 

Limitations of this study can be found in the 
number of employees who were respondents in 
the survey that was conducted. The time 
calculation focuses on the lead time of each 
activity. This PDVSM implementation research 
needs to be done on companies that have a larger 
number of employees and departments and are 
experienced in developing new products so that 
more representative research results will be 
obtained.

 

Table 5. Total lead time design & products and development 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 17. Time to Market Reached 
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