


  

 

 

 

 

 

 

 

 

 

ICBIR 2010 
International Conference of Business and Industrial Research 

Thai-Nichi Institute of Technology, Bangkok, Thailand 

Wednesday – Thursday, March 17-18, 2010 
 

 

 

Conference Proceedings 

 

 

 
 

edited by 

 

 

 

Ampika Krairit 

 

& 

 

Korakot Hemsathapat 

 

 

 

 

 

 
 



  

Editor-in-Chief 

 

Professor Emeritus Ampika Krairit 

Director of MBA Program in Industrial Management (MIM) 

Thai-Nichi Institute of Technology (TNI) 

Bangkok 10250, Thailand 

Telephone: 662 763 2631 Ext. 2631 

Fax: 662 763 2725 

Email: profampika@yahoo.com 

Internet: http://www.icbir.org 

 

Assistant Editor 

 

Dr. Korakot Hemsathapat 

Lecturer of MBA Program in Industrial Management (MIM) 

Thai-Nichi Institute of Technology (TNI) 

Bangkok 10250, Thailand 

 

 

Referees 

 

Professor Emeritus Ampika Krairit, Thai-Nichi Institute of Technology, Bangkok, Thailand 

Professor Dr. Sura Lekhakul, Thai-Nichi Institute of Technology, Bangkok, Thailand 

Associate Professor Dr. Penkhae Pachonpachanuk, Thai-Nichi Institute of Technology, Bangkok, Thailand 

Associate Professor Dr. Prapaisri Sudasna-na Ayudthya, Kasetsart University, Bangkok, Thailand  

Associate Professor Chujit Khewsomboon, Burapha University, Chonburi, Thailand 

Assistant Professor Dr. Lerkiat Wongsarnpikul, Thai-Nichi Institute of Technology, Bangkok, Thailand 

Dr. Anek Singhakowinta, Independent Power (Thailand) Co. Ltd., Thai Oil Group, Chonburi, Thailand 

Dr. Sirang Klankamsorn, Kasetsart University, Chonburi, Thailand 

Dr. Chaiwat Nunthong, Kasetsart University, Chonburi, Thailand 

Dr. Sirirat Muenvanichakul, Kasetsart University, Chonburi, Thailand 

Dr. Dumrongkiat Ratana-Amornpin, Thai-Nichi Institute of Technology, Bangkok, Thailand 

Dr. Korakot Hemsathapat, Thai-Nichi Institute of Technology, Bangkok, Thailand 

Dr. Narongpon Boonsongpaisan, Thai-Nichi Institute of Technology, Bangkok, Thailand 

Dr. Dissatat Prasertsakul, Thai-Nichi Institute of Technology, Bangkok, Thailand 

Dr. Popanit Poommarapan, Phatra Securities Public Company Limited, Bangkok, Thailand 

Dr. Sunisa Amornwattana, Phatra Securities Public Company Limited, Bangkok, Thailand 

 

 

 

 

 

 

 

 

 

 

Published in Thailand by 

 

Thai-Nichi Institute of Technology 

 

©2010 by ICBIR 

 

ISBN: 978-616-202-137-4 

 

Papers included in these Proceedings were refereed  

by independent peer referees. 

 

This book is copyright.  Apart from any fair dealing 

for the purpose of private study, research, criticism  

or review as permitted under the copyright act, no part  

may be reproduced by any process without the written  

permission of the publisher. 

 

Responsibility for the contents of these articles rests upon the authors and not the publisher.  Data presented and 

conclusions developed by the authors are for information only and are intended for use without independent 

substantiating investigations on the part of the potential user. 



  

CONTENTS 

 
 

Preface                                                                                                                                                        7 

 

List of Papers                                                                                                                                             9 

 

Index of Authors                                                                                                                                      13 

 

Industrial Technology                                                                                                                              15 

 

Business and Industrial Management                                                                                                    105 

 

Engineering and Business Education                                                                                                     181 

 

Social Aspects of Engineering and Industry                                                                                          255 

 

Special Invited Articles                                                                                                                          267 

 

Index of Keywords                                                                                                                                 316 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

PREFACE 

 
        The Conference Proceedings include papers that present international research and 

development activities by authors from Japan, India, Iran, Indonesia, the Philippines, Myanmar, and 

Thailand. The papers are grouped into the following topics: 

 

 Industrial Technology 

 Business and Industrial Management 

 Engineering and Business Education 

 Social Aspects of Engineering and Industry 

 

The papers included in the Proceedings have been assessed by independent peer referees, 

ensuring their high quality and value of the Proceedings.  We are in debt to several distinguished 

colleagues who dedicated their time and effort to the refereeing of the papers.  We wish to 

acknowledge their outstanding contribution to the Conference and thank them for their support.  In 

addition, we receive strong support from the Japanese Universities for their special articles in the 

Conference. 

On behalf of Thai-Nichi Institute of Technology staff, students, and associates, we express our 

sincere gratitude to all colleagues for their contributions to the Conference. 
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