
http://www.prjpublication.com/JMRD.asp 11 prjpublication@gmail.com 

Journal of Management Research and Development (JMRD) 
Volume 3, Issue 1, January-June 2014, pp. 11–26,  

Available online at http://www.prjpublication.com/JMRD.asp 

ISSN Print: 2347-3940 and ISSN Online: 2347-3959 

© PRJ Publication 

MOTIVES, STRATEGIES, FACTORS, BARRIERS AND 

SUCCESS FACTORS OF NPD IN FABRICATION 

ENGINEERING INDUSTRY: FACTOR ANALYSIS 

M. Praveen Sandeep 

Research Scholar, Sathyabama University, Chennai, India. 

Project Manager, Diamond Engineering Chennai Private Limited, Chennai, India 

Dr. N. Kannan  

Research Supervisor, Sathyabama University, Chennai, India. 

ABSTRACT 

Development process should be holistic (alternative) and systematic not to good ideas die. This 

process is installed on Innovation Management System that collect, review, evaluate new product 

ideas and manage the company appoints to a senior person to be the Innovation Manager who 

encourage all the company employees, suppliers, distributors and dealers to become involved in 

finding and developing new products. Then, there is a Cross-Functional Innovation Management 

Committee which: Evaluate new products ideas and Help bringing good ideas. To sum up, New-

Product success requires new ways to create valued customer experience, from generating and 

screening new product ideas to create and roll out want-satisfying products. With this back ground 

and with the objective to identify the prime factors influencing the new product development in the 

fabrication industry, the current study is undertaken. For the purpose of data collection fabrication 

firms in Chennai is selected as sample and data is collected through structured questionnaire using 

simple random sampling method. The data analysis reveals that the multidimensional factors 

influencing the new product development. 
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1. STATEMENT OF THE PROBLEM 

New product design and development becomes mandatory to the firms irrespective of the nature of 

products produced in the economy. The success and sustainability of the business depends on the product 

line and range held by the firm. This is applicable to engineering fabrication industry also in the recent 

past. The primary factors could be advent of new technology and the customers drive towards replacement 

models rather than repair and reuse models. New product development involves many dimensions of issues 

and factors due to involvement of money, risk associated with the investments and feasibility and 

commercial viability of the product. At any point of time the designs can change due to market factors. 

New product development in engineering firms takes lot of time. In some cases, before introduction of a 
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new product, another advanced and economical product may emerge as substitute. In this case the risk is 

very high. This is external environment related. But, internal factors role in new product development is 

equally holds good. The role of firm’s demographics is indispensable in nature. There is no comprehensive 

study covering the issues and concerns pertaining to new product design and development in fabrication 

engineering industry. Hence, the present study is taken up for the research. 

2. SCOPE OF THE STUDY 

The scope of the current study is limited to selected engineering firms operating in Chennai and its 

suburban areas. The engineering firms in the study included both public Limited and Private limited firms. 

The operations of the sample firms are spread across all the domains and verticals of design, development, 

site engineering, servicing and consultancy services in engineering domain. The employees in the survey 

cover the range of age groups, experience groups, working at different levels of management. In addition 

equal opportunity is given to all the employees by sending a digital survey structured questionnaire for 

expressing their views on the topic and the various dimensions of impact of the same. The findings of the 

study may be applicable to the firms operating elsewhere in the same environment in the country. However 

the personal bias and perceptional differences may be exists.  

3. NEED FOR THE STUDY  

There is both practical and theoretical significance of conducting a research study of this nature. 

Fabrication engineering is a specialized job with multiple skills involvement to design a product and to 

operationalise the same either for individual customer or for an institutional customer. Being domestic and 

traditional engineering firms in the sample area are slowly coming out of the industry either through 

diversification or buyout. The reasons for the same are organizational and environmental in nature. The 

organizational reasons could be lack of second generation management to take up the firm and to run on 

profitable and professional manner. The environmental factors includes the entry of new age firms with 

latest technology, lack of skilled labour to engage in manufacturing operations in design and development 

of customer specified products, decreased demand for standard and uniformed products. In this scenario, 

fabrication industry is at cross roads, especially run by the traditional management firms.  There is no 

comprehensive research is done with reference to fabrication industry issues and concerns in terms of new 

product design and development. Of course, in engineering side few models, strategies and quality 

measures are introduced based on the Japanese experience and few companies succeeded in that. The 

continuous adoption and application of those are restricted to standard manufacturing divisions. But the 

fabrication division is depending on the customer specific products design and development, hence, every 

product is heterogeneous and every product required a new model and new requirements in terms of 

resources and talents. In this scenario, a comprehensive study on the issues, concerns, motives, strategies 

adopted and factors influencing the new products design and development in fabrication engineering 

industries could be value addition to the existing literature and identifying the success factors of new 

products in fabricating industry could be of practical use to the industry. With this philosophy in mind the 

current project is undertaken. The social relevance of the same is abundant and hence it serves the social 

needs of the industry in specific and society at large.  

4. THE SPECIFIC OBJECTIVES OF THE STUDY ARE 

To identify the factors influencing new product development in fabrication industries in the sample. 

4.1. Sources of Data 

For the purpose of study, data required is collected from both primary and secondary sources. The primary 

data is collected from a structured questionnaire prepared and tested through pilot study. The secondary 

data is collected from both print and electronic sources. The print sources includes, magazines, 
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newspapers, books, journals, reports, research based thesis, review reports, policy documents and other 

unpublished data from the libraries and milk producing firms in the sample area. The electronic sources 

includes, data bases, e-journals, web sources, websites of research companies, industry associations, 

government sites and other media sources. 

4.2. Data Collection Tools 

For the purpose of the study both primary and secondary data sources are used. The primary data is 

collected through a structured questionnaire prepared and tested through pilot study and reliability. The 

secondary data is collected from both print and electronic media. The print sources include books, journals, 

magazines, reports, documents etc. The electronic sources include websites, e-books, digital reports, and 

cloud data in mobile phones through aps like whatsap. For the purpose of data required for the analysis and 

to test the hypotheses, the primary data is collected through a structured questionnaire prepared on the 

basis of review of literature and tested through pilot study.  

4.3. Pilot Study and Reliability Test 

The pilot study was conducted by distributing 125 questionnaires to executives from the engineering 

companies in the sample area. Cronbach Alpha Test was used to determine the degree of consistency 

among the multiple measurements of each factor. It measures the inter-item reliability of a scale generated 

from a number of items. Ideally, the reliability coefficient above 0.5 is considered acceptable as a good 

indicator of constructing reliability (Nunnally, 1976), above 0.6 is treated satisfactorily (Robinson et.al., 

1991), but alpha above 0.7 is considered sufficient (George and Mallery, 2001; Pallant, 2005).   

4.4. Research Methodology 

The current study is descriptive in nature. For the purpose of study fabrication engineering firms from 

Chennai are selected by using the industrial association dictionary from guindy industrial estate firms 

association. From the list of fabrication industries having more than 20 years of experience in the industry 

is selected for the study. There are 49 firms having more than 20 years of experience in fabrication 

industry. While approaching for studying 16 companies rejected the entry permission, sharing of data and 

distribution of structured questionnaires to the employees. From the remaining 33 firms are permitted to 

visit during rest hours and shift change timings to meet the employees. From the list of 33 all the 

companies are given due and equal weightage and distributed 20 questionnaires to each company on quota 

sampling basis. There are 481 filled in questionnaires were collected back and scrutinized to remove the 

unfilled and partially filled questionnaires. It is noted that 442 questionnaires are filled in all respects and 

found usable for further analysis. Based on the same, by using SPSS version 24.0 is used to perform the 

analysis and the results are presented in the following lines. Initially a pilot study was conducted with 125 

questionnaires and the reliability for the same was calculated by using Corn Bach’s Alpha Score and found 

at 0.896 (89.6 Percent) as reliable. Ideally, the reliability coefficient above 0.5 is considered acceptable as 

a good indicator of constructing reliability (Nunnally, 1976), above 0.6 is treated satisfactorily (Robinson 

et.al., 1991), but alpha above 0.7 is considered sufficient (George and Mallery, 2001; Pallant, 2005).  The 

primary reason behind the adoption of convenient sampling technique is time and co-operation from the 

sample respondents to get the real and reliable and free consent of the respondent. Employees working in 

engineering firms are traveling from far of places and tightly scheduled with personal and professional 

commitments. In some of the cases, the survey is conducted at the employee residence, where he or she is 

free to spend some time to share their opinions. The e-questionnaires also send to known sources through 

Google docs and collected. Both physical and electronic questionnaires were consolidated by thorough 

review of the collected questionnaires. On review, it is found that, few questionnaires in total found 

unusable due to errors of omission and dual entries and 442 samples were found suitable for the study. 

Data analysis is carried out with the same.  The data and information collected from respondents pertains 

to the year 2015. 
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5. DATA ANALYSIS USING FACTOR ANALYSIS  

Grouping the variables gives more clarity on the subject and also on the decision mechanism design. In 

view of this researcher grouped the items in to groups using Principal Component Analysis with Varimax 

and Kaiser Normalization. In this part of the analysis, the scholar is trying to group the variables 

influencing the new product development in fabrication engineering firms quoted as items in the 

questionnaire into factors. The results of the analysis are presented below. 

5.1. Factor Analysis I 

Motives for the new product design and development in fabrication engineering industries in the sample.  

The Motives for new product design and development in fabrication engineering industries in the 

sample consist of 15 variables therefore the data reduction is done through the application of factor 

analysis by principal component method and the following results are obtained  

Table 1 KMO and Bartlett's Test for sample adequacy 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .583 

Bartlett's Test of Sphericity Approx. Chi-Square 374.585 

 df 105 

 Sig. .000 

From the above table it is found that KMO measure of sampling adequacy is .583, Bartlett’s test of 

Sphericity with approximate chi squire value 374.585, P= .000 are statistically significant at 5% level this 

implies the sample size is adequate to ascertain the Motives for new product design and development in 

fabrication engineering industries in the sample this leads to the variance verification for all 15 variables  

Table 2 Initial Communalities showing the Motives for new product design and development in fabrication 

engineering industries in the sample 

Motives for  new product design and development in fabrication engineering 

industries  
Initial Extraction 

Individual’s Proposal 1.000 .619 

Department Proposal 1.000 .654 

Informal interdepartmental grouping 1.000 .515 

Executive group of Committee 1.000 .566 

Customer demand/order 1.000 .451 

Market expectation 1.000 .594 

Competitors moves towards higher technology 1.000 .632 

Entry of new products 1.000 .462 

Eco friendly designs 1.000 .746 

Performance standards expected by the clients is increased 1.000 .518 

Testing requirements and legislation changes 1.000 .553 

Target Product costs 1.000 .673 

Requirements for major improvement in the existing Products 1.000 .673 

Production volume and quantity 1.000 .631 

Availability of prototype models with technology 1.000 .729 

Extraction Method: Principal Component Analysis. 

From the above table it is found that the 15 variables exhibit the variables from .462 to .746. This 

implies the range of variations defined between 46%  to 74.6%, this is adequate for factor segmentation 

from the variables. This leads to the factor formation as stated in the table below: 
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Table 3 Total Variance Explained for the Motives for new product design and development in fabrication 

engineering industries in the sample 
C

o
m

p
o

n
en

t 

Initial Eigen values 
Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total 
% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 

1 1.712 11.415 11.415 1.712 11.415 11.415 1.530 10.203 10.203 

2 1.424 9.491 20.906 1.424 9.491 20.906 1.350 9.000 19.203 

3 1.410 9.400 30.305 1.410 9.400 30.305 1.308 8.722 27.925 

4 1.208 8.054 38.359 1.208 8.054 38.359 1.277 8.516 36.442 

5 1.134 7.563 45.922 1.134 7.563 45.922 1.245 8.297 44.739 

6 1.096 7.307 53.229 1.096 7.307 53.229 1.160 7.734 52.473 

7 1.031 6.872 60.102 1.031 6.872 60.102 1.144 7.629 60.102 

8 .967 6.448 66.549       

9 .955 6.364 72.914       

10 .811 5.406 78.319       

11 .795 5.301 83.620       

12 .740 4.935 88.555       

13 .702 4.678 93.233       

14 .533 3.551 96.784       

15 .482 3.216 100.000       

Extraction Method: Principal Component Analysis. 

From the above table it is found that the 15 variables are reduced in to 7 predominant factors. It is also 

found that the 15 variables exhibit the total variance of 60.102%. It is also ascertained that the 7 factors 

individually posses the variances 10.203%, 9.0% and 8.72%, 8.51%,8.29%,7.73% and 7.62 %. This leads 

to the variable loadings for each factors of motivation. The first factor consists of 3 variables .695, .665, 

.556, (values) for the variables 11, 10, and 12, “therefore the factors are known as Performance factors”.   
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Table 4 Rotated Component Matrix along with the factor loadings and factors emerged 

 Component  

 1 2 3 4 5 6 7  

Testing requirements and legislative changes -.695 
Performance Factors 

( uncontrollable) 
Performance standards expected by clients .665 

Target product costs .556 

Customer demand .112 .642 

Market factors Market expectation .171 -.593 

Entry of new products .123 -.565 

Eco friendly designs -.164 -.027 .846 Environmental factor 

Production volume and quality -.142 -.057 .098 -.721 

Change Factors Requirements for major improvement in the 

existing products 
-.372 .053 .133 .682 

Availability of proto type models with 

technology 
.054 .040 -.087 .005 .814 

Technology Factors 

Executive group recommendations -.091 -.047 .092 .019 .646 

Interdepartmental group recommendations -.016 .199 -.034 -.127 -.063 .666 

 Competition 

Factors 

Competitors move towards higher 

technology 
.099 .364 .472 .064 -.044 -.500 

Department proposals .181 -.203 .176 .305 -.050 .486 

Individual employee proposals 
.003 .001 -.016 -.130 .016 -.122 .766 

Persona

l Factor 

Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser Normalization. a 

Rotation converged in 8 iterations. 

On the basis of the variables and loadings, the following factors are emerged on the basis of nature of 

data spread across the variables and grouping. There are seven factors emerged. They are performance 

factors, market factors, environment factors, change factors, technology factors, competition factors and 

personal factors in the fabrication engineering industry. 

5.2. Factor Analysis II 

Strategies adopted in new product design and development in fabrication industry. 

There are ten types of strategies adopted by the fabrication firms in the new product development. The 

selection of a strategy depends on the various demographical and external factors prevailing in the 

industry. However, the nature of the firm and the kind of strategy adopted may have close association. In 

this parlance, the major strategies adopted by the fabrication units in the sample are grouped through the 

application of factor analysis by principal component method and the following results are obtained. 

Table 5 KMO and Bartlett's Test indicating sample adequacy 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .643 

Bartlett's Test of Sphericity Approx. Chi-Square 255.803 

 df 45 

 Sig. .000** 

From the above table it is found that KMO measure of sampling adequacy is .643, Bartlett’s test of 

Sphericity with approximate chi squire value 255.803, P= .000 are statistically significant at 5% level this 

implies the sample size is adequate to ascertain the major strategies adopted in new product design and 

development in the fabrication industry, this leads to the variance verification for all 10 variables  
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Table 6 Communalities for strategies adopted in new product development by the fabrication engineering firms 

strategies adopted in new product development by the 

fabrication engineering firms 
Initial Extraction 

Development strategy-Innovative 1.000 .179 

Growth strategy- creative 1.000 .479 

Skimming price strategy 1.000 .693 

Penetration strategy 1.000 .687 

Project cost strategy 1.000 .533 

Technology strategy 1.000 .648 

Quality strategy 1.000 .631 

Customer oriented strategy 1.000 .431 

After sale service strategy 1.000 .478 

Standard and unique strategy 1.000 .646 

Extraction Method: Principal Component Analysis. 

From the above table it is found that the 10 variables exhibit the variables from .179 to .693. This 

implies the range of variations defined between 17% to 69%, this is adequate for factor segmentation from 

the variables. This leads to the factor formation as stated in the table below: 

Table 7 Total Variance Explained for the strategies adopted in new product development by the fabrication 

engineering firms 

C
o

m
p

o
n

en
t 

Initial Eigenvalues 
Extraction Sums of  

Squared Loadings 

Rotation Sums of Squared 

Loadings 

Total 
% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 

1 1.739 17.393 17.393 1.739 17.393 17.393 1.544 25.443 25.443 

2 1.428 14.278 31.671 1.428 14.278 31.671 1.468 14.685 40.127 

3 1.160 11.603 43.274 1.160 11.603 43.274 1.267 12.675 52.802 

4 1.079 10.789 54.063 1.079 10.789 54.063 1.126 11.261 64.063 

5 .990 9.898 63.961       

6 .881 8.811 72.772       

7 .808 8.076 80.848       

8 .714 7.136 87.985       

9 .669 6.686 94.671       

10 .533 5.329 100.000       

Extraction Method: Principal Component Analysis. 

From the above table it is found that the 10 variables are reduced in to 4 predominant factors. It is also 

found that the 10 variables exhibit the total variance of 64.063%. It is also ascertained that the 4 factors 
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individually posses the variances 25.443%, 14.685%, 12.675 and 11.261%. This leads to the variable 

loadings for each factors of strategy adopted in new product development in fabrication engineering 

industry.  

Table 8 Rotated Component Matrix(a) along with factor loadings and the factors emerged 

 Component  

 1 2 3 4  

Quality strategy .722 

Quality strategy Technology strategy -.655 

Product cost strategy .654 

Standard and unique strategy .094 .797 

Service strategy After sales service strategy .021 -.669 

Customer oriented strategy -.342 .555 

Penetration strategy -.181 -.128 .737 
Market strategy 

Growth strategy .084 .154 .640 

Skimming price strategy .005 -.110 -.028 .825 Innovative  

strategy Innovative development strategy .018 -.105 .288 .292 

Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser Normalization. 

On the basis of factor analysis the ten strategies are grouped into four and the major strategies adopted 

in the new product development in the fabrication industry is identified as quality strategy, service 

strategy, market strategy and innovative strategy. The combination of strategies may be done at different 

phases of product life cycle and ensure the product success in the market. However selection of a strategy 

and implementation requires committed team and prerequisites to adopt and implement in a successful 

manner. 

5.3. Factor Analysis III 

Factors influencing new product development in fabrication engineering industry 

The factors influencing new product development in fabrication industry consist of 21 variables 

therefore the data reduction is done through the application of factor analysis by principal component 

method and the following results are obtained. 

Table 9 Communalities  

 factors influencing new product development in fabrication industry 

Initi

al 

Extracti

on 

Design methods awareness and understanding (Concept generation, Brain 

storming, Design evaluation, Design rules, codes and standards, patenting) 
1.000 .831 

Awareness on Design strategy of NPD-Project management techniques 

(QFD,FMEA, Route Cause Analysis, VE,Taguchi) 
1.000 .865 

Awareness on modeling tools  

(Empirical methods, Rig testing, Physical modelas,2/3D CAE Modeling, 

Rapid Prototyping) 

1.000 .923 

Awareness on New Product Planning tools (Gantt Charts, Task Lists, Net 

work diagrams, Project management Software) 
1.000 .842 

Awareness on Product development strategy and its elements(Type of 

Product, target market, features, customer benefits, technology, prioritization, 
1.000 .960 
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resources planning) 

Availability of self motivated multi skilled design teams 1.000 .940 

Experience in using standard modules and components 1.000 .969 

Co-ordination of centralized activities with new product activities 1.000 .903 

Consideration of competitive products at every stage 1.000 .938 

Specification elements( related to designs, production process, subsystem 

requirements, testing requirements,  group costs) 
1.000 .938 

Market driven variables ( cost, Time , Quality, Technology and customer 

satisfaction) 
1.000 .923 

Business driven variables (Market share, Profitability, Revenue and stake 

holders benefits) 
1.000 .872 

Process innovation and technology acquisition (Management Control 

Measures) 
1.000 .886 

Project team level controls and activities 1.000 .929 

Management participation and involvement in new product design and 

development. 
1.000 .932 

Positive market climate and demand for new products 1.000 .809 

Growth of the market and new markets  1.000 .957 

Environmental aspects of business and technology 1.000 .934 

Financial aspects of project and success rate 1.000 .958 

Intellectual capital availability and engagement in firms 1.000 .799 

Customer relationship management practices  1.000 .646 

Extraction Method: Principal Component Analysis. 

From the Table 4.8.4, it is found that the 21 variables exhibit the variables from .646 to .969. This 

implies the range of variations defined “between” 64 percent to 96 percent, this is adequate for factor 

segmentation from the variables. This leads to the factor formation as stated in the table below: 

Table 10 Total Variance Explained for The factors influencing new product development in fabrication industry 

Com

pone

nt Initial Eigenvalues 

Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

  Total 

% of 

Variance 

Cumulati

ve % Total 

% of 

Variance 

Cumulati

ve % Total 

% of 

Variance 

Cumulati

ve % 

1 13.39 58.255 58.255 13.399 58.255 58.255 8.357 36.337 36.337 

2 3.587 15.596 73.850 3.587 15.596 73.850 5.867 25.509 61.846 

3 1.983 8.622 82.472 1.983 8.622 82.472 3.823 16.621 78.468 

4 1.309 5.693 88.165 1.309 5.693 88.165 2.230 9.698 88.165 

5 .936 4.070 92.235             

6 .556 2.417 94.653             

7 .424 1.845 96.498             

8 .279 1.214 97.712             

9 .152 .661 98.373             

10 .125 .543 98.915             

11 .111 .484 99.399             

12 .078 .339 99.738             

13 .025 .110 99.848             

14 .022 .094 99.942             
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15 .010 .041 99.984             

16 .004 .016 100.0             

17 1.59 6.91 100.0             

18 1.18 5.12 100.0             

19 2.50 1.08 100.0             

20 2.79 1.21 100.0             

21 -3.13 -1.36 100.0             

Extraction Method: Principal Component Analysis. 

On the basis of the variables grouped together, there are four factors emerged. The factors are given the 

appropriate titles on the basis of the nature of variables in the list. The factors are: internal factors, external 

factors, experience factors and technology factors. Internal co-ordination and strengths, external market 

climate, expertise and experience in design and development of new products and technology awareness 

and supportiveness in terms of availability and accessibility can make the new product development in the 

fabrication industry as successful. 

Table 11 Rotated Component Matrix (a) 

  Factors influencing new product development in fabrication industry 

Component 

1 2 3 4 

19 - Financial aspects of project and success rate .901 

Internal Factors 

20- Intellectual capital availability and engagement in firms .873 

16- Positive market climate and demand for new products .871 

14- Project team level controls and activities .821 

15- Management participation and involvement in new product design 

and development. 
.793 

6- Availability of self motivated multi skilled design teams .721 

7- Experience in using standard modules and components .716 

21- Customer relationship management practices .659 

10- Specification elements( related to designs, production process, 

subsystem requirements, testing requirements,  group costs) 
.229 .893 

External Factors 

8- Co-ordination of centralized activities with new product activities .461 .811 

9- Consideration of competitive products at every stage .367 .729 

11- Market driven variables ( cost, Time , Quality, Technology and 

customer satisfaction) 
.528 .720 

18- Environmental aspects of business and technology .660 .708 

13- Process innovation and technology acquisition (Management Control 

Measures) 
.569 .662 

12- Business driven variables (Market share, Profitability, Revenue and 

stake holders benefits) 
.648 .649 

5- Awareness on Product development strategy and its elements(Type of 

Product, target market, features, customer benefits, technology, 

prioritization, resources planning) 
Experience 

Factor 

-.944 -.130 

4- Awareness on New Product Planning tools  

(Gantt Charts, Task Lists, Net work diagrams, Project management 

Software) 

-.898 .073 

17- Growth of the market and new markets .830 -.018 

2- Awareness on Design strategy of NPD-Project management Technology Factor .923 



M. Praveen Sandeep and Dr.N.Kannan 

 http://www.prjpublication.com/JMRD.asp  21 prjpublication@gmail.com 

techniques (QFD,FMEA, Route Cause Analysis, VE,Taguchi) 

3-Awareness on modeling tools  

(Empirical methods, Rig testing, Physical modelas,2/3D CAE Modeling, 

Rapid Prototyping) 

.720 

1- Design methods awareness and understanding 

(Concept generation, Brain storming, Design evaluation, Design rules, 

codes and standards, patenting) 

.686 

Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser normalization. a  

Rotation converged in 7 iterations. 

5.4. Factor Analysis IV 

Barriers in new product development in fabrication engineering industry 

The dimension of Barriers in new product development in fabrication engineering industry consist of 

15 variables therefore the data reduction is done through the application of factor analysis by principal 

component method and the following results are obtained  

Table 12 Showing KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .743 

Bartlett's Test of Sphericity Approx. Chi-Square 613.546 

  df 105 

  Sig. .000 

from the above table it is found that KMO measure of sampling adequacy is .743, Bartlett’s test of 

Sphericity with approximate chi squire value 613.546, P= .000 are statistically significant at 1% level this 

implies the sample size is adequate to ascertain the factors /Barriers in new product development in 

fabrication engineering industry, this leads to the variance verification for all 15 variables  

Table 13 Showing the Barriers in new product development in fabrication engineering industry 

Barriers in new product development Initial Extraction 

Economic Factors- Availability of funds 1.000 .609 

HR Supply- Availability of skilled employees 1.000 .688 

Market demand- customer expectations 1.000 .492 

Value Chain and Technology 1.000 .512 

Legislation regulations 1.000 .505 

Ownership and managerial style 1.000 .552 

Size of the firm and constraints associated with that 1.000 .520 

Competition and service trends 1.000 .595 

Size of Market and market share 1.000 .726 

Entry of new players 1.000 .587 

Growth and development plans  1.000 .521 

Industry Associations and unions 1.000 .496 

Employee service quality reports 1.000 .497 

Pressure/ suggestions from the regular customers 1.000 .518 

Management attitude towards NPD  1.000 .564 

Extraction Method: Principal Component Analysis.  



Motives, Strategies, Factors, Barriers and Success Factors of NPD in Fabrication Engineering Industry: Factor 

Analysis 

 http://www.prjpublication.com/JMRD.asp  22 prjpublication@gmail.com 

From the above table it is found that the 15 variables exhibit the variables from .492 to .726. This 

implies the range of variations defined between 49% to 72%, this is adequate for factor segmentation from 

the variables. This leads to the factor formation as stated in the table below: 

Table 14 Total Variance Explained the Barriers in new product development in fabrication engineering industry 

Com Initial Eigen values 

Extraction Sums of  

Squared Loadings 

Rotation Sums of  

Squared Loadings 

  Total 

% of  

Variance 

Cumu 

% Total 

% of  

Variance 

Cumu 

 % Total 

% of  

Variance 

Cumu 

 % 

1 3.444 22.959 22.959 3.444 22.959 22.959 1.977 23.177 23.177 

2 1.526 10.171 33.129 1.526 10.171 33.129 1.908 12.720 35.897 

3 1.223 8.155 41.285 1.223 8.155 41.285 1.664 11.090 46.987 

4 1.153 7.688 48.973 1.153 7.688 48.973 1.573 10.486 57.473 

5 1.039 6.927 55.900 1.039 6.927 55.90 1.264 8.427 65.90 

6 .955 6.364 62.264             

7 .876 5.838 68.101             

8 .800 5.330 73.431             

9 .717 4.778 78.209             

10 .672 4.477 82.687             

11 .619 4.125 86.812             

12 .575 3.835 90.647             

13 .528 3.521 94.168             

14 .470 3.132 97.300             

15 .405 2.700 100.00             

Extraction Method: Principal Component Analysis. 

From the above table it is found that the 15 variables are reduced in to 5 predominant factors. It is also 

found that the 15 variables exhibit the total variance of 65.900 %. It is also ascertained that the 5 factors 

individually posses the variances 23.177%, 12.720% , 11.090%, 10.486  and 8.427 %. This leads to the 

variable loadings for each Barrier in new product development in fabrication engineering industry. The 

first factor consists of 4 variables, with the loading scores of 0.691, 0.621, 0592 and 0.507 as 

administrative barriers, the second factor consists of 4 variables with the score loadings of 0.689, 0.680, 

0.663, and 0.584 as organizational barriers. The third factor includes 3 variables with the score loadings of 

0.788, 0.643 and 0.493 as employee barriers, Fourth factor consists of two variables with the score 

loadings of 0.739 and 0.638 as market barriers and finally two variables with the score loadings of 0.799, 

0.514 as feasibility dimension factors as main barriers in the new product development in fabrication 

industry. 

Table 15 Rotated Component Matrix (a) along with the factor loadings and factors emerged 

 Barriers in new product development in fabrication 

engineering industry 

Component  

1 2 3 4 5  

15- Management attitude towards NPD .691 

Administrative  

barriers  

14- Pressure/ suggestions from the regular customers .627 

5- Legislation regulations .592 

4- Value chain and technology .507 

7- Size of the firm and constraints associated with 

that 
.150 .689 Organizational  
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1- economic factors/ availability of funds -.217 .680 barriers 

11- Growth and development plans .081 .663 

13- Employee service quality reports .265 .584 

2- Availability of skilled labour .019 .116 .788 
Employee  

barriers 
8- Competition and service trends .246 .148 .643 

12- Industry association and unions .465 .133 .493 

10- Entry of new players .093 .136 .115 .739 Market 

barriers 6- Ownership and management style -.034 -.066 .150 .685 

9- Size of Market and market share .255 .112 -.077 .071 .799 Feasi

bility 

barrie

rs 

3- Market demand and customer expectations 
-.009 .272 .265 .297 .514 

Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser Normalization. a  

Rotation converged in 13 iterations. 

5.5. Factor Analysis V 

Success factors of new product development in fabrication engineering industry. 

The Success factors of new product development in fabrication engineering industry consist of 10 

variables therefore the data reduction is done through the application of factor analysis by principal 

component method and the following results are obtained 

Table 16 KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .724 

Bartlett's Test of Sphericity Approx. Chi-Square 165.346 

 df 45 

 Sig. .000 

From the above table it is found that KMO measure of sampling adequacy is 0.724, Bartlett’s test of 

Sphericity with approximate chi squire value 165.346, P= .000 are statistically significant at 1% level this 

implies the sample size is adequate to ascertain Success factors of new product development in fabrication 

engineering industry this leads to the variance verification for all 10 variables  

Table 17 Communalities for Success factors of new product development in fabrication engineering industry 

Success factors of new product development in fabrication engineering 

industry Initial Extraction 

Price of the product 1.000 .521 

Delivery Conformance 1.000 .817 

Delivery lead time 1.000 .639 

Time to market(Production to delivery) 1.000 .499 

Quality and reliability 1.000 .651 

Performance  1.000 .765 

Technical up gradation and flexibility 1.000 .535 

Life cycle costs/operating expenses 1.000 .564 

Maintenance costs 1.000 .526 

After sales service facilities and costs 1.000 .601 

Extraction Method: Principal Component Analysis. 
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From the above table it is found that the 10 variables exhibit the variables from .499 to .817. This 

implies the range of variations defined between 49% to 81%, this is adequate for factor segmentation from 

the variables. This leads to the factor formation as stated in the table below: 

Table 18 Total Variance Explained for Success factors of new product development in fabrication engineering 

industry 

C
o

m
p

o
n

en
t 

Initial Eigenvalues 

Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total 
% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 

1 1.619 16.185 16.185 1.619 16.185 16.185 1.339 13.386 13.386 

2 1.253 12.526 28.711 1.253 12.526 28.711 1.300 13.003 26.388 

3 1.136 11.360 40.071 1.136 11.360 40.071 1.260 12.605 38.993 

4 1.070 10.695 50.766 1.070 10.695 50.766 1.124 11.236 50.229 

5 1.040 10.404 61.171 1.040 10.404 61.171 1.094 10.941 61.171 

6 .901 9.011 70.182       

7 .867 8.665 78.847       

8 .793 7.932 86.779       

9 .735 7.353 94.132       

10 .587 5.868 100.000       

Extraction Method: Principal Component Analysis. 

From the above table it is found that the 10 variables are reduced in to 5 predominant factors. It is also 

found that the 10 variables exhibit the total variance of 61.171%. It is also ascertained that the 5 factors 

individually posses the variances 13.386%, 13.003%, 12.605%, 11.236% and 10.941%. This leads to the 

variable loadings for each factor Success factors of new product development in fabrication engineering 

industry in the sample.  

Table 19 Rotated Component Matrix(a) along with factors emerged 

Variables grouped 
Component  

1 2 3 4 5  

10 - After sales service facilities and costs .740 
Maintenance cost Factors 

9-  Maintenance costs -.615 

6- Performance  -.025 .853 
Performance  Factor 

7- Technical up gradation and flexibility -.119 -.501 

5- Quality and reliability .038 -.117 .795 
Quality Factor 

3- delivery lead time -.136 .412 .563 

1- Price of the product -.065 .086 .044 .712 

Operating cost Factor 4- Time to market( production to delivery) .435 -.015 -.054 .536 

8- Life cycle costs/operating expenses .431 .343 -.124 -.494 

2- Delivery conformance -.002 .092 -.037 .050 .897 Time Factor 

Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser Normalization. a  

Rotation converged in 15 iterations. 

Success factors of new product development in fabrication engineering industry is grouped into five 

factors, namely Maintenance cost factor, performance factor, quality factor, operating cost factor and time 
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factor. Hence, overall success of the new products depends on cost and performance in the fabrication 

industry.  

5.6. Factor Analysis VI 

Suggestions to improve the new product development practices among the fabrication industries in the 

sample. 

The suggestions to improve the Suggestions to improve the new product development practices among 

the fabrication industries in the sample consist of 15 variables therefore the data reduction is done through 

the application of factor analysis by principal component method and the following results are obtained  

Table 20 KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .780 

Bartlett's Test of Sphericity Approx. Chi-Square 337.143 

 df 105 

 Sig. .000 

From the above table it is found that KMO measure of sampling adequacy is .780, Bartlett’s test of 

Sphericity with approximate chi squire value 337.143, P= .000 are statistically significant at 1% level this 

implies the sample size is adequate to ascertain the Suggestions to improve the new product development 

practices among the fabrication industries in the sample this leads to the variance verification for all 15 

variables  

Table 21 Communalities for Suggestions to improve the new product development practices among the fabrication 

industries in the sample 

Suggestions to improve the new product development practices among the 

fabrication industries in the sample 
Initial Extraction 

Establishment of Professional and specialized training institutes 1.000 .688 

Standardization and benchmarking of NPD processes 1.000 .624 

Encouraging Professional training associations 1.000 .521 

Encouraging voluntary membership in training institutes 1.000 .533 

Design and development of NPD courses and Programmes  1.000 .441 

NPD progammes audit and up gradation 1.000 .466 

Establishment of quality accreditation certifications 1.000 .801 

Designing and development of NPD training methods in vernacular 

language and imparting 
1.000 .501 

Systematic training programmes schedule preparation and implementation 1.000 .660 

Regular assessment of NPD training needs 1.000 .559 

Building team spirit and career counseling  1.000 .696 

Encouraging to participate in NPD training programmes 1.000 .644 

Government initiatives to build capacity in professional training institutes 1.000 .581 

Frequent revision of NPD training manuals based on the market changes 1.000 .599 

Autonomous and Apex body promotion, supervision and regulation of 

engineering industry NPD training programmes. 
1.000 .674 

Extraction Method: Principal Component Analysis. 

From the above table it is found that the 10 variables exhibit the variables from .441 to .801. This 

implies the range of variations defined between 44% to 80%, this is adequate for factor segmentation from 

the variables. This leads to the factor formation as stated in the table below: 
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Table 22 Total Variance Explained for Suggestions to improve the new product development practices among the 

fabrication industries in the sample 
C

o
m

p
o

n
en

t 

Initial Eigenvalues 
Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared 

Loadings 

Total 
% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 
Total 

% of 

Variance 

Cumulative 

% 

1 1.611 10.739 10.739 1.611 10.739 10.739 1.459 9.728 19.728 

2 1.489 9.928 20.667 1.489 9.928 20.667 1.400 9.331 29.059 

3 1.344 8.963 29.630 1.344 8.963 29.630 1.304 8.696 37.755 

4 1.240 8.269 37.899 1.240 8.269 37.899 1.287 8.577 46.332 

5 1.169 7.791 45.690 1.169 7.791 45.690 1.247 8.310 54.642 

6 1.087 7.244 52.933 1.087 7.244 52.933 1.192 7.946 62.588 

7 1.048 6.987 59.920 1.048 6.987 59.920 1.100 7.332 69.920 

8 .950 6.333 66.253       

9 .916 6.104 72.357       

10 .863 5.752 78.109       

11 .793 5.285 83.394       

12 .738 4.922 88.316       

13 .650 4.335 92.651       

14 .577 3.850 96.501       

15 .525 3.499 100.000       

Extraction Method: Principal Component Analysis. 

From the above table it is found that the 15 variables are reduced in to 7 predominant factors. It is also 

found that the 15 variables exhibit the total variance of 69.920%. It is also ascertained that the 7 factors 

individually posses the variances 9.728%, 9.331%, 8.696%, 8.577%, 8.310%,7.946%, and 7.332%. This 

leads to the variable loadings for each factor of Suggestions to improve the new product development 

practices among the fabrication industries in the sample. The first factor consists of 3 variables .639, .531, 

and .425, (values) for the variables quoted in the questionnaire Q23.5, Q23.3 and Q23.6 “therefore the 

factors are known as Training and development factor”. 

Table 23 Rotated Component Matrix (a) along with the factors emerged 

Variables loaded as suggestions 
Component 

1 2 3 4 5 6 7 

5- Design and development of NPD courses and 

Programmes 
.639 

Training and development Factor 
3- Encouraging Professional training associations .531 

6- NPD progammes audit and up gradation .425 

2- Standardization and benchmarking of NPD processes .004 .691 

Bench marking Factors 10- Regular assessment of NPD training needs -.120 .674 

4- Encouraging voluntary membership in training institutes .220 .543 

15- Autonomous and Apex body promotion, supervision 

and regulation of engineering industry NPD training 

programmes. 

.074 .049 .801 

Institutional Factor 

14- Frequent revision of NPD training manuals based on the 

market changes 
.178 .069 -.742 

1- Establishment of Professional and specialized training .207 -.138 .042 .770 Skill development  
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institutes  Factor 

8- Designing and development of NPD training methods in 

vernacular language and imparting 
-.392 .082 .016 .524 

9- Systematic training programmes schedule preparation 

and implementation 
-.177 .072 -.021 .466 

12- Encouraging to participate in NPD training programmes .035 .119 .118 .012 .782 Encourageme

nt 

 Factor 
13- Government initiatives to build capacity in professional 

training institutes 
.489 .125 .218 -.048 -.498 

11- Building team spirit and career counseling Team building Factor .821  

7- Establishment of quality accreditation certifications Quality factor .893 

Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser Normalization. a  

Rotation converged in 15 iterations. 

The Suggestions to improve the new product development practices among the fabrication industries in 

the sample are grouped into seven dimensions of factors. The Suggestions to improve the new product 

development practices among the fabrication industries in the sample are training and development factor, 

bench marking factor, institutional factor, skill development factor, encouragement factor, team building 

factor and quality factor. With these dimensions of suggestions a company can improve the degree of 

adoption and practice of new product development in fabrication industries in the sample in a successful 

manner. This will benefit the industry and society at large in the years to come. 

6. SUMMARY AND CONCLUSION 

The various motives, strategies adopted in new product development, factors influencing in the new 

product development, barriers and success factors of new products in the fabrication industry is 

multidimensional in nature and dynamic in character. These factors are time bound, and changes in 

accordance with the business cycles and economic factors in the economy. The role of external factors is 

substantial in nature and hence, the fabricating firms design and develop new product in a highly flexible 

manner and by considering the externals market factors as a base. This can help in improving the success 

rate of the products in the market. Customization and customer orientation are two pillars of success of 

new products in the fabrication industry. 
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