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ABSTRACT:

The progressively increasing customer awareness of quality raises the demand level of
new product development (NPD) processes in manufacturing firms. As such,
manufacturing firms of today require cutting-edge strategies, innovation and
management skills to improve their level of NPD performance. This research aims to
explore the effects of knowledge management and concurrent engineering on NPD
performance. A total of 150 surveys were collected back from several Malaysian
manufacturing firms and analyzed using reliability, correlations and multiple linear
regression analyses. The results revealed that concurrent engineering has a higher
influence over NPD performance compared to knowledge management. However, the
combined effects of both concurrent engineering and knowledge management on NPD
performance were found to be significant. According to the model, the significance of
knowledge management is not to be ignored. Nevertheless, the combined practice of
concurrent engineering and knowledge management is likely to be a dominant catalyst
for improved NPD in most Malaysian manufacturing firms.
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1. Introduction

New product development or NPD is defined as a development approach that fits a
market’s demands and customers’ desires on a certain product (Oliver et al., 2004).
NPD is considered as the initial step in a product or service that involves a number of
steps before the product is introduced to the market. NPD is emphasized because it is
needed to improve the functionality, quality and performance of an existing product.

NPD performance directly influences organizational performance as it often allows the
organization to meet or exceed the expectation of customers (Ng and Anuar, 2011; Ng
and Jee, 2011b). As a result, the revenues earned from the market can be used for the
further development of new products and improvement of existing products and
services (Oliver et al., 2004). The variables for NPD include research and development
(R&D), time and technology (Anuar and Ng, 2011; Ng et al., 2011a; Ng et al., 2011Db).

R&D is important for innovation which involves scientific, technical, commercial and
financial steps for achieving successful NPD (Neely and Hii, 1998). R&D involves the
discovery or convergence of new product ideas which lead to the development of new



products/procedures or improved existing products/procedures in the external market
(Gauvin, 1993).

Time is a strategy weapon in NPD and is often related to productivity, cost, quality and
innovation (Anuar and Ng, 2011; Das, 1991; Ng et al., 2010c; Ng and Jee, 2012b). The
important factor that is to be taken seriously in NPD is the lead time for new products
to be launched in the market (Ng et al., 2010a; Ng et al., 2011a; Ng and Jee, 2012c;
Prasnikar and Skerlj, 2006).

Technology 1s important because the selection of emerging and newer technologies in
NPD improves the performance of existing products (Krishnan and Bhattacharya,
2002). It also makes NPD more challenging and risky (Krishnan and Bhattacharya,
2002; Ng et al., 2009; Ng and Jee, 2011a).

Although NPD is important for the development of new products and innovations, the
amount of wasted raw materials due to extensive research and costs incurred due to the
excessive purchase of R&D materials show that there is a dire need to improve NPD
performance in a more efficient way (Ng et al., 2011b; Ng and Jee, 2012b; Ng and Jee,
2012e).

In association to this predicament, researchers hypothesize that knowledge
management (KM) and concurrent engineering (CE) practices are capable of giving
organizations a competitive edge on technology, development and lead time to market
(Ng et al., 2010a; Ng et al., 2011a; Ng and Jee, 2012c). Therefore, this study aims to
investigate the possibility of employing KM and CE practices to further improve NPD
performance and minimize the problems faced in NPD in terms of development and
manufacturing. The research question for this study can be proposed as:

2. What Are The Effects Of KM And CE On NPD Performance?

The importance of this study is to understand the contribution of these factors on NPD,
since both factors can improve the performance of the manufacturing industry which
drives the economy of a country. Concurrent engineering and knowledge management
are widely accepted strategies in the manufacturing industry. Furthermore, they are

also catalysts for the 10th Malaysian plan which aims to enhance the overall industry
that includes the manufacturers, suppliers and end users. Hence, the first hypothesis of
the study can be proposed as:

HI: CE and KM influence NPD performance in Malaysian manufacturing
firms

2.1. Concurrent Engineering (CE)

CE is known as simultaneous engineering or integrated product development and can
be used to replace the traditional sequential engineering approach that has been used in
the manufacturing industry for years (Ng et al., 2010a). CE teams are multidisciplinary
and include product developers from different functions (Ng et al., 2010b).



Multidisciplinary groups can work together in the early stages of the project and allow
fast informed decisions relating to the process, product, cost and quality problems (Ng
et al., 2010a; Ng and Jee, 2012b). This helps the immediate rectification of mistakes in
new products and reduction of errors in the eventual production process (Bowonder et
al., 2004).

However, CE can increase possible inefficiencies in a project due to its simultaneous
nature that may cause some activities to overlap each other. In addition, it can
potentially increase the production costs due to an increased number of workers hired
for the production process (Willaert et al., 1998). In view of this, a hypothesis is
proposed to determine whether CE supports or impedes NPD:

H2: CE influences NPD performance in Malaysian manufacturing firms
2.2. Knowledge Management (KM)

Knowledge management (KM) is the one of the most important value-creating
resources that can change the dynamics of an organization (Cummings, 2003; Norris et
al., 2003). It is an imperative managerial practice for most Malaysian manufacturing
firms (Ng and Anuar, 2011; Ng et al., 2009; Ng et al., 2010c; Ng et al., 2011a; Ng and
Jee, 2011a; Ng and Jee, 2012¢e). KM can also be referred as an information system that
enhances the sharing of ideas and information in the organization (Cummings, 2003;
Norris et al., 2003).

The culture of KM is important because it directly influences the work results of a
project team (Hussock, 2009). It involves a system that approaches the understanding,
invention, sharing, creation and utilization of knowledge to create values that help
achieve organizational goals (Gold et al., 2001).

KM absorbs the knowledge from an organization through an appropriate management
process to achieve future and current needs (Kanagasabapathy et al., 2006). It also
helps to select, filter and disseminate important and relevant information to the right
people at the right time (Gupta et al., 2000).

The main drawback of KM is perhaps the loss of technical knowledge to other
competitors. Since many employees these days do not choose to pursue their career
path for long in a single manufacturing firm and eventually move on to another firm, it
is likely that they will bring their technical knowledge, information and experience to
other firms that employ them with better benefits. This causes a loss of competitive
advantage from their former company that spent time and money training them
(Spencer, 2003). In consideration of this, a hypothesis is proposed to determine
whether KM supports or impedes NPD performance:

H3: KM influences NPD performance in Malaysian manufacturing firms
3. Research Method

Surveys were used for data collection in this study. The targeted organizations were ten
Malaysian manufacturing firms. A total of 50 surveys were sent out to each firm. Only



150 surveys were collected back. However, since the response rate is 30% (an
acceptable requirement in most studies), the amount of data collected is sufficient for
this research (Sekaran, 2003). The participants include managers, engineers and
general executives. The data were compiled and analyzed using SPSS 19. The tests
carried out were the reliability, correlations and multiple linear regression analyses.

4. Results and Discussions

The results of the reliability analysis in Table 1 show that all the data for the variables
of this study (NPD performance, CE and KM) are reliable. The Cronbach's alpha value
for each variable is above 0.7, signifying high reliability (Cronbach and Shavelson,
2004; Nunnally and Bernstein, 1994). Hence, the internal consistency of the all the
data used in this study is considered good.

Table 1: Reliability Analysis

Variables Cronbach’s Alpha No. of Survey Items
New Product Development Performance 0.883 15
Concurrent Engineering 0.808 21
Knowledge Management 0.833 20

From the Table 2, the correlation between CE and NPD performance is significant (R =
0.637, p <0.001). Since CE involves simultaneous efforts in development processes, it
enables a faster and more efficient manufacturing of quality products (Gatenby et al.,
1994; Weber et al., 1999). This increases the competitiveness of the market and also
attracts the customer engagements with the products. It reduces product design time
and lead time for the production process. Thus, H2 is not rejected.

Table 2: Correlation Between CE And NPD Performance

riables N Pearson Correlation, R Significance, p (2-tailed)

D Performance 150 0.637 0.000

(Significance: p < 0.001)

From the Table 3, the correlation between KM and NPD performance is significant (R
=0.616, p <0.001). According to Hansen (1997), incremental information sharing



between R&D departments and other functions is bound to take place to ensure the
efficiency of NPD. This can be closely related with knowledge management since it
involves knowledge sharing across the entire organization (Hansen, 1997; Ng and Jee,
2011a; Ng and Jee, 2012c; Ng and Jee, 2012d). With knowledge shared and transferred
efficiently, information on the products will be consistently updated, allowing teams to
have better ideas on concurrent product improvements (Ng and Jee, 2011b; Ng and Jee,
2012a; Ng and Jee, 2012¢). Thus, H3 is not rejected.

Table 3: Correlation Between KM And NPD Performance

iriables N Pearson Correlation, R Significance, p (2-tailed)

>D Performance 150 0.616 0.000

(Significance: p < 0.001)

Multiple linear regression analysis was used to test whether or not the entire model of
this study is significant. Table 4 presents the multiple linear regression results on the
overall effects of both CE and KM on NPD performance. According to Table 4, the
correlation value (R = 0.748, p <0.001) indicates that there is a significantly strong
correlation concerning the effects of CE and KM on NPD performance. The R’ value

(R? =0.559, p < 0.001) of the model indicates that 55.9% of the variance in NPD
performance can be explained by both CE and KM. Besides that, the model is also
significant as indicated by the ANOVA results of £ (2, 147) = 93.328, p < 0.001.
Therefore, the effects of both CE and KM in Malaysian manufacturing firms are
positive and significant, and H1 is not rejected.

Table 4: Multiple Linear Regression Analysis For CE, KM And NPD Performance

Std.

Variables /] Error t F R R?
(Constant) 0.972 0.221 4.390
CE 0.548 0.091 6.001%* 93.328* 0.748 0.559
KM 0.237 0.085 2.796*

(*Significance p < 0.001; N=150; Durbin Watson = 1.756)

Based on the individual correlations and beta coefficients from the preceding tables, it
appears that CE has a significant and higher influence on NPD performance as



compared to KM. CE allows the optimization of product and process designs, and
improves the quality of products within a shorter time by integrating manufacturing
and design activities simultaneously (Evbuomwan and Anumba, 1998).

Although the correlations and coefficients that involve KM are not as high as the ones
that involve CE, they are still significant. The culture of KM is still important because
it directly influences the results of a team (Hussock, 2009). KM practices approach the
understanding, sharing, creation and organization of knowledge to create value for an
organization (Gold et al., 2001). Thus, its capabilities should not be overlooked, much
less ignored by any organization that wishs to flourish in NPD performance.

5. Conclusion

Based on the key findings, this study provided evidence that both CE and KM
practices significantly affects the performance of NPD. This study placed a special
emphasis on several Malaysian manufacturing firms and suggested that the
combination of CE and KM is an underlying factor of success in NPD. The results of
this study suggest that the particular Malaysian manufacturing firms chosen for this
study reflects the CE and KM practices in other manufacturing firms around the world
as supported by the literature.

This study also points out that although CE appears to be the dominating predictor in
the model, KM practices should also not be neglected. Instead, both practices should
go hand-in-hand for more consolidated NPD performance as evidenced in the results of
this study on multiple linear regressions.

However, a few limitations should also be pointed out in this study. Firstly, a
simultaneous modeling analysis was not carried out since the framework was
developed in such a way that the components were not able to be simultaneously tested
against each other. This restricts the likelihood of uncovering more relationships and
influences among the dependent and independent variables. Also, a study of only ten
organizations would normally limit the generalization of the results. Thus, it may be
still unclear if this study would have logical applicability outside Malaysia.

One of the suggestions to improve this study is to conduct in-depth qualitative studies
in every technology group in the ten manufacturing firms to further understand its
organizational context. Observational methods can also be employed to expose more
evidence on this phenomenon. In addition, rather than utilizing respondent-reported
scales, it is suggested that empirical data from the organization’s records (sales
performance, yield performance, customer satisfaction, development cost) can be used
to further improve the study. An empirical study across several manufacturing
organizations from different countries would also improve the generality of this study.

Lastly, a structural equation modeling (SEM) approach using a combination of
statistical data and qualitative causal assumptions can be used in order to test and
estimate causal relationships. One of the available software that can be used for this
analysis is called AMOS.



Although much remains to be learned about the developed hypotheses and
relationships in this study, it is believed that an introductory understanding of KM and
CE is now within sight, due in part of an empirical study of their effects on NPD
performance in Malaysian manufacturing firms. This study offers precursory
guidelines for manufacturing managers and leaders who aim to use KM and CE as
competitive weapons not only in improving the efficiency of the development process,
but also in ultimately satisfying customer expectations.

6. References

Anuar, N. I. and Ng, P. K. (2011), The Role of Time, Cost and Quality in Project
Management, Paper presented at the IEEE International Conference on Industrial
Engineering and Engineering Management, Singapore.

Bowonder, B., Bhuyan, S. and Sharma, K. (2004), Multiple Perspectives of Concurrent
Engineering and Their Integration, International Journal of Manufacturing Technology
and Management, 6(3), 372-390.

Cronbach, L. J. and Shavelson, R. J. (2004), My Current Thoughts on Coefficient
Alpha and Successor Procedures, Educational And Psychological Measurements,
64(3), 391-418.

Cummings, J. (2003), Knowledge Sharing: A Review of the Literature, The World
Bank, Washington DC.

Das, T. K. (1991), Time: The Hidden Dimension in Strategic Planning, Long Range
Planning, 24(3), 49-57.

Evbuomwan, N. F. O. and Anumba, C. J. (1998), An Integrated Framework for
Concurrent Life-Cycle Design and Construction, Advances in Engineering Software,
29(7-9), 587-597.

Gatenby, D. A., Lee, P. M., Howard, R. E., Hushyar, K., Layendecker, R. and Wesner,
J. (1994), Concurrent Engineering: An Enabler for Fast, High-Quality Product
Realization, AT & T Technical Journal, 73(1), 34-47.

Gauvin, S. (1993), Cooperative R & D Benefits to Society: Does It Benefit to Firms?,
Université Laval, Faculté des sciences de I'administration, Québec, Canada.

Gold, A. H., Malhotra, A. and Segars, A. H. (2001), Knowledge Management: An
Organizational Capabilities Perspective, Journal of Management Information Systems,
18(1), 185-214.

Gupta, B., Iyer, L. S. and Aronson, J. E. (2000), Knowledge Management: Practices
and Challenges, Industrial Management and Data Systems, 100(1), 17-21.

Hansen, M. T. (1997), The Search-Transfer Problem: The Role of Weak Ties in Sharing
Knowledge across Organization Subunits, Division of Research, Harvard Business
School, Boston, Massachusetts.



Hussock, J. (2009), Defining a Framework for Knowledge Sharing in a Dynamic Sales
Oriented Organisation, M.Sc. in Computing Dissertation, Dublin Institute of
Technology, Dublin, Ireland, Retrieved from http://arrow.dit.ie/cgi/viewcontent.cgi?
article=1023 &context=scschcomdis.

Kanagasabapathy, K., Radhakrishnan, R. and Balasubramanian, S., (2006), Empirical
Investigation of Critical Success Factor and Knowledge Management Structure for
Successful Implementation of Knowledge Management System: A Case Study in
Process Industry, Accessed 10 April 2013:
http://hosteddocs.ittoolbox.com/KKRR41106.pdf.

Krishnan, V. and Bhattacharya, S. (2002), Technology Selection and Commitment in
New Product Development: The Role of Uncertainty and Design Flexibility,
Management Science, 48(3), 313-327.

Neely, A. and Hii, J. (1998), Innovation and Business Performance: A Literature
Review, The Judge Institute of Management Studies, University of Cambridge,
Cambridge, UK.

Ng, P. K. and Anuar, N. I. (2011), A Case Study on the Importance of Knowledge
Management in Creative Product Development, Paper presented at the IEEE
International Conference on Industrial Engineering and Engineering Management,
Singapore.

Ng, P. K., Goh, G. G. G. and Eze, U. C. (2009), Knowledge Management: A Case
Study of KM’s Role in a Semiconductor Manufacturing Firm, Paper presented at the
International Conference on Quality, Productivity and Performance Measurement.,
Putrajaya, Malaysia.

Ng, P. K., Goh, G. G. G. and Eze, U. C. (2010a), Concurrent Engineering Performance:
An Empirical Study on the Use of CAD for Design and Cross-Functional Information
Sharing in a Semiconductor Manufacturing Firm, Paper presented at the International
Conference on Design and Concurrent Engineering, Melaka, Malaysia.

Ng, P. K., Goh, G. G. G. and Eze, U. C. (2010b), Concurrent Engineering Teams: The
Role of Cross-Functional Teamwork in Engineering Project Performance, Paper
presented at the International Conference on Design and Concurrent Engineering,
Melaka, Malaysia.

Ng, P. K., Goh, G. G. G. and Eze, U. C. (2010c), The Influence of Total Quality
Management, Concurrent Engineering and Knowledge Management in a
Semiconductor Manufacturing Firm, Paper presented at the IEEE International
Conference on Industrial Engineering and Engineering Management, Macao.

Ng, P. K., Goh, G. G. G. and Eze, U. C. (2011a), The Importance of CAD and
Knowledge Management in Concurrent Engineering Project Performance, Journal of
Information and Knowledge Management, 10(4), 365-378.



Ng, P. K., Goh, G. G. G. and Eze, U. C. (2011b), The Role of Knowledge Management
in Product Development Performance: A Review, Journal of Knowledge Management
Practice, 12(1), Available at: http://www.tlainc.com/articl255.htm.

Ng, P. K. and Jee, K. S. (2011a), Creative Knowledge Sharing for Superior Product
Development: A Case Study, Journal of Knowledge Management Practice, 12(4),
Available at: http://www.tlainc.com/articl282.htm.

Ng, P. K. and Jee, K. S. (2011b), Engineering Performance: The Role of Knowledge
Sharing Teams in a Malaysian Manufacturing Firm, Journal of Knowledge
Management Practice, 12(3), Available at: http://www.tlainc.com/articl272.htm.

Ng, P. K. and Jee, K. S. (2012a), Harnessing the Link between Knowledge Teams and
Creativity: A Review, Journal of Knowledge Management Practice, 13(3), Available at:
http://www.tlainc.com/articl313.htm.

Ng, P. K. and Jee, K. S. (2012b), Innovating TQM, CE and KM for Productive
Manufacturing in a Malaysian Firm, Total Quality Management and Business
Excellence, 23(9-10), 1089-1105.

Ng, P. K. and Jee, K. S. (2012c), The Role of Transformational Knowledge
Engineering in a Malaysian Organization, Journal of Knowledge Management
Practice, 13(1), Available at: http://www.tlainc.com/articl293.htm.

Ng, P. K. and Jee, K. S. (2012d), The Roles of Strategic Knowledge Leaders in a
Malaysian Semiconductor Organization, Journal of Knowledge Management Practice,
13(4), Available at: http://www.tlainc.com/jkmpv13n412.htm.

Ng, P. K. and Jee, K. S. (2012¢), Sharing Knowledge for Creative Product
Development in a Malaysian Electronics Company, Journal of Knowledge
Management Practice, 13(2), Available at: http://www.tlainc.com/articl298.htm.

Norris, D. M., Mason, J., Robson, R., Lefrere, P. and Collier, G. (2003), A Revolution
in Knowledge Sharing, Educause Review, 38(5), 14-26.

Nunnally, J. and Bernstein, 1. (1994), Psychometric Theory, McGraw-Hill Publication,
New York, 3rd Edn.

Oliver, N., Dostaler, 1. and Dewberry, E. (2004), New Product Development
Benchmarks: The Japanese, North American, and UK Consumer Electronics
Industries, The Journal of High Technology Management Research, 15(2), 249-265.

Prasnikar, J. and Skerlj, T. (2006), New Product Development Process and Time-to-
Market in the Generic Pharmaceutical Industry, Industrial Marketing Management,
35(6), 690-702.

Sekaran, U. (2003), Research Methods for Business: A Skill Building Approach, John
Wiley & Sons, New York, 4th Edn.



Spencer, J. W. (2003), Firms' Knowledge-Sharing Strategies in the Global Innovation
System: Empirical Evidence from the Flat Panel Display Industry, Strategic
Management Journal, 24(3), 217-233.

Weber, F., Pawar, K., Barson, R. and Santoro, R. (1999), Approach and Concepts for a
Methodology and Software System for the Implementation and Improvement of
Concurrent Engineering in Small and Medium Enterprises in the Aeronautics Industry,
Paper presented at the Sth International Conference on Concurrent Enterprising, The
Hague, The Netherlands.

Willaert, S. S. A., de Graaf, R. and Minderhoud, S. (1998), Collaborative Engineering:
A Case Study of Concurrent Engineering in a Wider Context, Journal of Engineering
and Technology Management, 15(1), 87-109.

About the Authors:

Poh Kiat Ng, MEng is a Senior Lecturer at the Faculty of Engineering and
Technology, Multimedia University, Malacca Campus, Malaysia. He is also a PhD
candidate at the Technical University of Malaysia. His research interests include
knowledge management, ergonomics, biomechanics, quality management, engineering
education and manufacturing management. Tel: +606-2523044; E-mail:
pkng@mmu.edu.my.

Kian Siong Jee, MSc is a Senior Lecturer and PhD candidate at the Faculty of
Engineering and Technology, Multimedia University, Malacca Campus, Malaysia. His
research interests include manufacturing technology, manufacturing systems,
manufacturing management, materials engineering, maintenance engineering, green
technology, quality management, engineering education and knowledge management.
Tel: +606-2523099; E-mail: ksjee@mmu.edu.my.





