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�
wb�7��s¿

ILKMN 

\'
	��1¯'
	ªêR,± K,�«c+bIN����b�c�ÑÒ:�b�c�

MH��b�Q`0�«cLdN\L� ASEAN'��@'
	�ë:���Ï~���²�ñ

�~:�ª�ûI,IMPX�ª�`¾Kª°>�ª�ûI,Ibo©M����¶�é*%

©,Ibo©MN}X� ASEAN'ä��ASEAN:K,�	�Ãb������¶�é��®

pXQ|�>b©MN¡X��SEED-Net@ñÐ5é�'
�
wb�7��«©M:ì©,I

LdN 

Wp>���A5�Î 2YB>�¡X*³bQx�'34' context�Il�*ÓØ,�ASEAN

:1¯�âÇdQ	�Ãb���¶�é�ªK®�ÑÒ'$'p�Î
.'MR'���¶�

é:K,��.úWÌQ
wo* JICA:K,�ÇÈK,IQ:¡.�s¿ILdN 

 

÷òôõ
���#øE�

MH�\
��ñ�®�CK,HcLdNLM�1¯�P´C>-µK,ILdN¡�I�

ä��1¯�MH>$'*�R,IobPXºIPbIRÚ>b©,IQ'��I.I.b:

¡.���WX,IQ:¡.�s¿ILdN}�I�ä� JICA���	&'�
�)*!©,

ILd��1¯'ävP���·��bI$'*MH>�R,I®�Á��1¯:MH�

Win-Win�&I>
¶'«Q�'in>bXQ'��bIo:ì©,ILdN 

1¯�MH>$'
.���K�}��©,çLX,®Q$'*1¯ª�¼Kb�p�MH

'ä���bÑ�*·R,I®MR>��?p®�	�TÕº<����'«Q·¸�«c�

vop¡}1¯�MHäop�	��'����RpX,IQN 

���	'æç�IMp¸pX,KL�oªKXLÌ���!$�KØ,ª#	�!"	�

�	��b®���c�	'$'
.>1¯'�*ôcMI:�Mq�56��ì��«.�

:KØ,ILdN}�I�:¡.>1¯�\*¹Kº
Q¡:��1¯�LMMH'ä�`0

b$'*+b�p�
��ñ�®�bMH� mobility�bR»��1L©,I®ä����>$

'*�÷K,I®¡:>ª�b�©,I®'��bIo:ì©,ILdN 

56��
�»�CK,I,�æë�¤K6�M|�bä;�opæ;�>6�QMR'1

Ob78$'��Lc³>��ó'¼½��wQ:I�¡:��b®,�'K. innovation��

7��/¡ÌQ|�b�*%©M78$'*`0:K,IQä;�ª«Xº�LvLvÏA�

�'|�>�Ü®��Ãb��*¬­K,!�op�c�'�ªK®���ó'¼½*dQ¡

:>p�Î�«Q�ª«cLdN 

}�I��Á���1¯'W���'�����I���>�oÌ,�}'�'rs'ä��

}�I©M$'���I�ÓÔ*ÕMK,I®'o�}X��1¯�MH:�òÃ>ª�b�
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c�MH'�:��K,I®ä�����ª+b�p�H&I>NIin*%,Q'o:I�

¡:*�wR[o>�b�p��*�©,I®`0�«Q:ì©,IQ:¡.�dN 

JICA��¾ªÝ�ª��·�w��IQ¡:�øù>»I'��zÍ\1H»KIMvI,

IQ}XjX'·¸'s\]'�>ªsSTIMvw�s��ªIMvwb�pE	*;R,

IwMI:ìILd'����j|.K®H¿IIMKLdN��ª«c�:�s¿ILKMN 
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õ� �� 2�
�

������,-(.�+��	
+��ù 

ú�������������
	��@*11`D���qú�

�

â´��³ãrä®������ @�¥¦§¨©ª«�¬¦­®©ª¯°©±:�

#ö÷��u÷�øæù#úÝ���ûªü¥§ª©º§�ýº±º¯¦©ªþ�±D�

�=þ��
	��������	��SIIT� 
 

���

 
�à�òa>W®À¼KM��.ú*Á�,IQNòaà���uç7' 3 ·' 2 Y6*·

R,IQN�n34²³ (UNDP) � 2009/>XÂK,IQ (UNDP, 2010) |�>��à�T$

¦Mc'��uç7� 8,135Ãá�� 82��$k34S@ (HDI) � 0.783� 87�>}XjX

Ä�ûPWX,IQN¡'@�/'k��à�abb��.ú*�VK�¨² 42'�8ÅÑ�

�ä>A�Qæ;�8�>bc��«QN�8Æ���à'�0òa�' 65% Y6*·R,I

QNæ;�8�'ä�%ÇKM49*ÇPQMR>����'ã�&_�{0�«QNË��

�à>HPQ�	{:��{'$@� 100 ,$«Mc 103 $'��ÌÍÃPb®�»®'æ;

�8�' 25·' 1op 50·' 1�È®b©,IQ (Rasiah, 2002)N
	�¡'|>HI,��

���
�þ�ô��%É���*T¹>ëÞdQ:I��0bÓÔ*ÕMK,IQN 

 

�=þ��
	opT�� K,IQ��&
	�«Q��������	� (SIIT) ��

���	��K'	�*ÊßK,IQN�à�8nË (FTI) ���ÅÝn¨���Ån��� 1

¯��ÅÝn¨����=þ��
	>|c 1992/>U WXM SIIT ���à�;<ÑÒ>

HI,IJb7	n�*!©,IQST'%i�«QNSIIT �1I	�ÃöÌ*y�¡:*(

Ã:K,Hc��à���É>|c 2007/>ËjWXM��8*]^����â«Mc'��

��ÍF'��4Û@:�â«Mc'à�~é�AÎé��>�I,��à��'d
,'�

	&%i'ä� SIIT �Ï�']^*+,IQNÎÉ�ëÞWXMWL¿Lb��ÄÅ> SIIT 

'�â��c���Hc�}'��ÄÅ��à'80>inK�7849>ÐßdQª'�«

QN�� 4,200r*ÓØQ SIIT 'f8ç�78H�!"©���K,Hc�LM!��	�*

�+K|�:dQ{ªIQNÑÒÓÔop�f8ç�E	���K,Hc�9IÕZ'�à>

HPQ{0bÖ��:K,S�WX,IQ¡:�@po>b©MN 

�

k»� ûü�

�à���.ú*ÇP,IQ�F´ÏÐÏ>�VdQ��«Q�:×�N¡'��fØ 30/

49*ÇP��8*�:dQ��op�8*�:dQ��F:�CK,wMN����à'$
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�� 6,700 ,$>6QN�n34²³>|Xº�2009 /'�à>HPQT$¦Mc'��uç

7 (GDP) � 82 ��8,135 Ãá��>�VdQN����8Æ���à'�0òa�' 85 ~�

���Y6*·R��à���op'78ÙÎ�«QN�ñ�®�C�;'MH'ä���à

�|c#$�*%��çÕÃ>#$dQMR>���àÜÝ�ÑÒ'80>indQç7�ó

�'ÚÊLM���34��ã:bQ�·b�
*÷PM��{��	{:I©Mí'1I$

'�`0�«QN¡'��'(Ã�¥' 3��«QN 

 

1. �à'7849'©0*�
QN 

2. �à>HPQ7	n�'\#*ßdN 

3. SIIT >|Q�	�
*^�M7834'	[*ßdN 

 
 
Ì» ��q���$%� �
����à'�juç7 (GDP) ' 3·' 2Y6�òa�·R,I,��à'�0bòaÆ�

' 65 ~����Y6��8Æ��«QN: 2� 2010/' 1 0op 7 0L�>HPQ��à'

òa�8Æ�'�ì*ßK,Hc�}'à� 733 Ö 4,100,Ãá�>6Q�Office of the Permanent 

Secretary, 2010 - online�N�àopòaWXQ�0b�8Æ�>��è´%Û�èCÆ��XR

Ü�@C�û�éÆ��ÝÞÆ���UÎ'�ßà�áD�«QN����à'äåÑb�>

42 '�8ÅÑ�«c�: 3��7834>�KMÈâÉÖ��*ê'�ã
bñä�òä\å

�«QN!�op�àF'ÙÎ���1¯op'ÙÎ�iª»®�ÜÝ' 40~����Y6*

·R,IQ�: 4�N 
 

 

: 1.  F´ÏÐÏ>HPQ�à'�V. 
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: 2.  2010/ 10op 70L�'�à>HPQ�8òaÆ� �����(Office of 

the Permanent Secretary, 2010 – Online) |cæç�. 
 

 
: 3.  �à'�8ÅÑ (Industrial Estate Authority of Thailand, 2010 – Online). 
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%ÇÃb49'è|op��GDPvP���'49>�dQÜÝÞ*Û½d,ébS)��b

I?X�«QN$k34S@ (HDI) ��$k34'6i���*Ä��PQê@'0!opbQ

S):K,�½XQNHDI ��-ëqì��
�GDPop&.WX�ÜÝ'49>iK,íG'

�|cª|cx[bÜÝÞ*ßdN: 5 :Û 1 >ßWXQ|�>��à' HDI 'î� 0.783 �

87�>�VdQN�à>HPQ HDI'î��GDP�açR-ëqì'î:�vbQ�Û 1�N 

F´ÏÐÏ' 10���&.WXQ�F´ÏÐÏµ�n¨ (ASEAN) ��â7Ý (AEC) �: 1�

� 2015/>&_WXQ×Ù�«QNAEC ��$� 5 Ö 9,200,$�GDP� 1 Ò 4,900 ÖÃá��

ï?à� 1 Ò 5,400 ÖÃá�:bQNAEC '{0b0!:K,�³T'ðóo�ç73|�1I

#$�*%���ÑÒ��-b��49'ÑÒ��ñ�®���>ñÜ>¤¨KMÑÒ��_�

pXQN1999/'������=6��Ï�A��8����°º��b�' ASEAN uË�'

�H|} 60~�����«Q�æ¿��òa��æ¿��78'ä�1IÔ¨*·R,IMNT

���à�ÜÝ'òa>�K,�33 ~�����æ¿��òa��«©M�: 6�N�	{:�

�{'¨²@*Ì
M:w�»®' ASEAN uË��� 100,$¦Mc 100rop 200r�«Q

'>�K,�1¯�Ï~��¨9�b�'æ;�8��� 100,$«Mc 3,000rop 5,000r�

«Q�Û 2�NAEC '&_���à�}'k' ASEAN uË�'7849>%�:òó*ßØQ

:KØpXQNKM�©,�\(çÕÃ>#$K,I®MR>���{��	{:I©Môõb

Ö��*
.dQ`0�«QN 

 
: 4.  2008/>HPQ!�op�àF'ÙÎ'Ô¨ (Office of the Permanent Secretary, 

2010 – Online) 
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: 5. 2009/>HPQ�à'$k34S@ (UNDP, 2010). 

 

Û 1. $k34S@'î�açR-ëqì�T$¦Mc'��uç7>idQ�à:k�:'Ì

Í ����� (UNDP, 2010) op'æç� 

HDI�

rank�

Country�

(HDI�value)�

Life�

expectancy�

at�birth�rank

Country�(years)�
GDP�

rank�

Country�

(US$�GDP�per�capita)�

 1 Norway (0.971)  1 Japan (82.7)  1  Liechtenstein (85,382) 

 85 Ukraine (0.796)  105 Belarus (69.0)  80 The former Yugoslav 
Republic of Macedonia 
(9,096)  

 86 Azerbaijan (0.787)  106 Suriname (68.8)  81 Colombia (8,587) 

 87 Thailand (0.783)  107 Thailand (68.7)  82 Thailand (8,135) 

 88 Iran (Islamic 
Republic) (0.782) 

 108 Fiji (68.7)  83  Dominica (7,893)  

 89 Georgia (0.778)   109 Moldova (68.3)   84  Azerbaijan (7,851)  

182 Niger (0.340)   176 Afghanistan 
(43.6)  

 181  Congo (Democratic 
Republic of the) (298) 
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Û 2. 1991/op 1998/>oP,�à:k�>HPQ 100,$«Mc'�	{:

��{ (S&E) @����� (Rajah, 2002) op'æç�. 

Country 
S&E 

Per million people 
Country 

S&E 

Per million people

Japan  4,909 India  149 

US  3,676 Thailand  103 

Australia  3,357 Malaysia  93 

Canada  2,719 Bangladesh  52 

UK  2,448 Total  1,443 

Russian Fed.  2,318 
NIEs (Newly Industrialized 

Economies) 
 938 

Korea, Rep.  2,193 2nd NIEs  279 

Yugoslavia  1,099 European Trans  1,759 

China  454 Developed  2,430 

Venezuela  209 Developing  975 

Singapore  191 
LIDEs (Less Industrialized 

Economies) 
 931 

Philippines  157   

 
: 6.  \]�'$@Ì�>HPQ�à:k�:'ÌÍ (Rajah, 2002) 
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Íö��q���$�ýþ#��� 

���à>� 148 '
	�«c�}'�� 78�� 
	�}XY��¥ 
	�«Q (Office 

of the Higher Education Commission, 2010 – Online)N}Xp'»®'
	���ÜÝ�ÑÒ�÷'`

0»>øØQ� b	O·¸>HI,�	�²
	��
*ëÞK,IQN}Xp'ä�H|}

20'
	��"��78H>�dQf8ç*|adQ�	�
*ëÞK,IQN�à>HI,Ç

¶bªÕ�+pX�ËjWXM7	n�'E���«QN}Xp'E��'I®�o*Yõ>ß

dN 

 

a. �è²�
'E��. ,Ï'�
>uØ,�
	�78H'80>idQxÙ'�(>

�I,���$�
�/8�F'�8��*ëÞdQN
	�78H'��{²�	{*Á

I,��Ú'78Rî��KI78'êÅ>�I,y���o��*	ç>�K,!©,I

QN 

b. þ�ô�²%É'E��. 
	�78>idQOÅ'­}�¡Xop�c�'²³>�

dQ%Éþ�ô�*ëÞdQN«Qó¨>��Æ�'gh�ËhËV'MR>
	'���

��½XQN 

c. ��'E��. ¡X��
	�78H>�dQ��*!�ó¨�iªT¹Ãbùú'n

��«.�N��'ùú��OÅ>��®ª'��7�Ãb��>��®ª'�«QN´�

'ó¨���.Õop+pXQ
û*âÇdQN
	'Ïü>|c��â�ý;�þÑ��

'MR>��*4ÛKbPXºbpbIMR�»®'�â���'Ëj>�å����ÎÉ

*éydQMR>78H���ÎÉëÞ%i:'��*ãRÃ>�K,IQN 

 

Ñ» SIIT qó�	�
����¨$% &#�� 

��������	� (SIIT) ��X�ñK>|Q�=þ��
	'����%i�«QNSIIT 

���à�8nË (FTI) :��ÅÝn¨���Ån��� 1¯��ÅÝn¨��1¯�Ån��

'¸S�"�)*÷P�FTI��Ån��=þ��
	>|c 1992/>U WXMN1996/��

ã�õop2��������	�;'r�*�©MN 

 

SIIT ��		ý (BEng)�¬		ý (BSc) �¬	èý (MSc) �üý (Ph.D) >�dQ	��


	�'y�*!©,IQN}'·¸��C	�	 (ChE) ����	 (CE) �ç7�	 (IE) �W

X�� (IT) ����K (MT) �%	�	 (ME) �«QNSIIT �!½XQy��d
,³¶�!

½XQNSIIT *f8KM	ç��=þ��
	op	�*ÊßWXQN 
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SIIT ���	����������<D'MR'WX^�����b
¬��<D(logistics) 

:Þ�n�
¬ (supply chain management) �	>idQ���	èýÄÔ'y�ª!©,IQN 

 

�
²	U:��>�dQiæ¿'��&
	:bQ9<::ª>�2�'�0b�ì:K,�

(1) í'1I	ý'	�*%���{:æ¿'78��:8Ê¼µ¶:K,'³¶*
ØQ�	

��{'
.�(2) �
��Ú'78>indQ�	���'��34'Ëj�*��,IQN 

 

���SIIT �ÏÐÏ�²�ñ�~��Ï~��'@»®'
	:�â²	ç'ò��	@ñ�

CD*!©,IQN¡'@ñ�CD����â���@ñÐ5é�'tu{:â7��dQvP

�b®�	ç�ò��	æ'
	>,y�>tu�wQ|�>b©,IQNWp>¡'@ñ�C

D���1rb!�'�Ê* SIIT �'y�'MR>ÙSÃ>Á�K,IQN 

 

SIIT ��=þ��
	op� KM%i�«QMR�SIIT 'ñK��"
¬�
	'ä�'E

��:�·PpX,IQNSIIT '���8Ê���=þ��
	�FTI�1¯�Ån'}XjX

'ÚÛ:�
	opSrWXM�âopbQ]��â�>|©,
¬²ñKWXQNWp> 2 �

'	��â��«QNT��	�ÃÄ�]^�â� (ARAC) ���â'ý;>idQ��*!�N

ª�T�'	�ÃÔ��â� (ARC) ��k'	����>i½Q	�>idQST:��*!

�N�ú��IQ SIIT �
¬�]�:í��WXþ�ô������Ï��o�é�é���

	�opbQN 

 

SIIT >��çC	�	��� (School of Bio-Chemical Engineering and Technology)����	� 

(School of Civil Engineering and Technology)�Æ6��<D²%	�	���  (School of 

Manufacturing Systems and Mechanical Engineering)�WX^��	��� (School of Information, 

Computer and Communication Technology)�
¬����� (School of Management Technology) �


	��
\� (Department of Common and Graduate Studies) :I� 5�'��� (school) : 1�

'\� (department) �«QN 

 

����K,IQ 2,500 r'	ç'���H|} 2,300 r�	�ç��}'k�
	�ç�«

QN¡'ä>��SIIT �	qÜ1�	ç�ò��	ç�¨½Ì,H|} 100rIQN���SIIT o

p 4,200 r'	ç�f8K�}'»®�l8>ÚÊK,IQN: 7 � 2009 />f8KM	ç'

Æ²*ßK,IQNH|}c@'f8ç�f8-(op�I,IQN 
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78H:'IJbn�>|c�SIIT ��	ç� 4/k'	�	U>��b®�l8�'���

�>tu�wQ|�>b©,IQN¡'2ð���;(extended training) :«ºXQ@ñ�CD�

��	ç� SIIT '�Ê:�Oæl8'â7�'ST'õ��®¡:��wQN¡X>|c�


	:l8'n��|cWCWXQN 

 

 

	ç'í>�I,�SIIT �¥'xí*%�	ç*
.dQ¡:*(SK,IQN 

� ��Ã#$�:78H�'�V  

� ��»:°Å'Tâ:K,�®ã� 

� ³¶'U�O:4Û��  

� l8�ë�æ��
	²�J>HPQ�V>|Q	U:ð�	Uop+pXM ¼�» 

� AI!"'n�:$#>|Q!�'ôXM
	�'
	�	U'%� 

 

���

¡'$%Ìþ*`hK,®XM Peechalika Khattiya &>¢£dQN 
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Journal of Development Research, 14: 1, 171 — 199. 

�

Further Study 
31% 

Working
46% 

Working & 
Further Study 

4% 

Others
19% 

 
: 7. 2009/> SIIT *f8KM	ç';k. 
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õ��� 3 

 

������q���	�
�#� '$% &ù 

����r±���� 

�����	
	'â�Ê 
 

���

 
� �	�
��ã�'1I��{*Þ�dQ¡:>|c�MH:#$K+Q��78'ã�*Z

.dQ6�{0bÓÔ*ÕMK,IQN7849��7�Ã��>�®��®1ûu^î78>

îo©,IQN�	�
����{�56Ã��5�>«�XQ|�>�
�wQ|�>WCW

XQ
w�«QN�		U'�KI�#*ëÞdQ�KI�#��«c���{'í:�5��


p>î6dQ:S�WXQN 

 

ä�¶�á: �	�
�©�Ã���ûu^î�(¬�ã�34 

k»������# Í�#	�

��'MHÏÐ'ÄÅ�#$'ä����)´'ê*W�+PpXbIMR���{*".d

Q>�xÙ'�#���RpXQN��{>bQ>��,-«Q\]�����{:K,'�X

»'Z.��	�
'ÝV:I� 3�'�*�VdQ`0�«QN¡Xp' 3�'�*Æ¨dQ

¡:��í'1Iu¨Ãb��{:bQ[1]N 

��'OÅ*­}dQMR>��M$�LM�â7G8'I¾X�«©,ª���{'���

ã�>}'�����*ßØQMR�.+KM�����K�,-*%�`0�«QN�	��

�ab>;��IQMR���{�}';/>^�,IQ
w�«c�.+KM�����bp

º��';/>^�,IQ¡:��wQNT��I.I.bùú'@BcbI��>��{�¨

XpXQ'��xÙ'OÅ*
�MR'��b��*0ºb®,�bpbIN|©,�f1�1

¼��`0b2�32�1c*+PQMR>�,-«Q\]��*��{>ëÞdQ¡:�`0

�«QN 

\]����	ç'¢>	�v	�>inK,IQN1m�
�	q	��äm�
�	q�

1:�Ü®vbQ���0b(Ã�45Ã>��*.+dQ¡:�«c���Ãb	�*
�'

>�·�«QN 

����	�
�g��	{>|cËjWX�}'�bKØ��\]��'.+>idQª'

�«QN}'KØ���\]��¸å{'F�:K,�pXQ�#�Ãb\#*�©M�\]�

:¸å{'67'îI>�dQx«�P>��®N¡'F��T¹ÃbËV��'G8*2\]

�;:2¸å{;>ßØ�x>g�å¬	'¼¶>|c�%�ÃbG8'»ã*­8dQN 
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\]��¸å{'F��çÕÃ>��*.+dQfÔ>HI,ËjWXbPXºbpbIN\

]���/0*oP,í°².+KMXY'�V:��*�MbËVtu{:âÇKbPXºb

pbIN¡X>|c�	U'fÔ�WCWX�	U{���*�9���wQN 

\]��*+Q\#:K,j:Í (ethnographic) Ã\#�«QN¡'\#��ËVtu{'�

|>idQxÙ'��ÃMH*Û�²¬­dQMR>�1ù'G8ä�}'Ü(>HI,�ËV

tu{'è;�ËVtu{:'�ê:I©MWL¿Lb\#*�¼dQ�#�Ã\#�«QN 
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Foreword 
� �

Yukio Kiuchi 
Director 

International Cooperation Center for Engineering Education Development 

Toyohashi University of Technology 

 
 
International Cooperation Center for Engineering Education Development (ICCEED) of Toyohashi 

University of Technology organized Open Forum on November 26, 2010 at JICA Research Institute, 

Tokyo, under the auspices of Ministry of Education, Culture, Sports, Science and Technology, Japan 

(MEXT), and the Japan International Cooperation Agency (JICA).  The theme of the Forum was 

“International Cooperation in Engineering Education and its Effects upon Industrial Development:  

Achievements and Challenges.”  

 

ICCEED, established in FY2001 as the center of national university in Japan for international cooperation 

in engineering education, annually organizes Forum, and this time’s Forum is the Ninth one.  

 

The Forum was able to have informative discussions on the ways and means for the betterment of 

international cooperation in engineering education that has real impact to realization of further industrial 

development of different countries.  The success is largely due to the valuable contributions by invited 

lecturers and active participation by more than 60 attendants from various parts of Japan and abroad, 

including governmental agencies, private sectors, international cooperation institutions and universities.  

 

We sincerely wish that these proceedings, compiled in both English and Japanese, could facilitate future 

international cooperation in engineering education.   
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Toyohashi University of Technology 
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Opening Remarks 
 

Dr. Kiyokatsu Jinno 
Executive Vice President  

Toyohashi University of Technology  

 
 
Ladies and Gentlemen:  

 

Please allow me to say a few words at the opening of the Ninth Open Forum of ICCEED.  Let me express 

our cordial welcome to all of you here.   

 

The International Cooperation Center for Engineering Education Development (ICCEED) of Toyohashi 

University of Technology has, since its establishment in 2001, annually organized a open forum to 

deliberate different important issues concerning international cooperation in engineering education, with 

invited speakers from various parts of Japan and abroad.   

 

On the basis of annual achievements, today’s Forum is on the theme of International Cooperation in 

Engineering Education and Its Effects upon Industrial Development.    

 

One of the key goals of international cooperation in engineering education shall be the contribution to 

industrial development of partner countries through strengthened engineering education.  What kind of 

roles, then, has engineering education been playing in industrial development in different countries?  And 

how is the international cooperation contributing to the realization of industrial development in these 

countries?  What are challenging issues?    

 

A series of lectures will be delivered today:  Starting from overall views on international engineering 

education cooperation and its contribution to industry’s human resources provided by JICA, lectures on 

cases of the Kingdom of Thailand and the Republic of Indonesia will be given, followed by presentation by 

a representative from Electric Power Sector.  Today we would like to deliberate ways and means for the 

betterment of international cooperation in engineering education that has real impact on the realization of 

further industrial development of different countries, through lectures and discussions with the floor.  

 

In this occasion I would like to express our sincere gratitude for lectures, Ms. Kayashima of JICA, Dr. 

Chongrak from Thailand, Dr. Satryo from Indonesia, and Mr. Matsumura of the Kansai Electric Power, Co., 

Inc.  Our hearty thanks also go to the Ministry of Education, Culture, Sports, Science and Technology, 

Japan (MEXT), represented by Mr. Asai today, and the Japan International Cooperation Agency (JICA) for 

their supports.  Our most welcome also goes to all the participants here who came all the way from 

different parts of Japan and abroad. 
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This concludes my opening remarks.  Thank you. 
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Opening Address* 
 

Mr. Takashi Asai 

Director, Office for International Cooperation, International Affairs Division 
Ministry of Education, Culture, Sports, Science and Technology (MEXT), Japan 

 
Good afternoon ladies and gentlemen.  I am Asai, in charge of the Office for International Cooperation 

Policy at MEXT.  At the opening of the Forum I would like to welcome you all and say a few words. 

 

ICCEED has been, since its inception in 2001, very active in international cooperation for engineering 

education in view of fostering internationally competitive engineering personnel with sound knowledge and 

attitudes in developing countries.  The center attained substantial achievement in international 

cooperation. 

 

As a matter of fact, Japanese engineering education is popular among developing countries, and in effect 

many countries seek to introduce it to their own engineering education institutions.  In the Middle East for 

example, Egypt is cooperating with Japan in establishing Egypt-Japan University of Science and 

Technology under the E-JUST project of JICA.  Asian countries such as India and Malaysia are also 

willing to establish engineering universities of Japanese characteristics and some projects are in progress.   

 

To be retrospective of university-industry relationship in Japan, it seems that there had been strong linkage 

between them since early times of Meiji Era, in the light of the national policy of industrialization and 

modernization.  However, after World War II, universities seemed to have shifted their focuses on 

academia and kept distance from industries to some extent.   

 

University-industry linkage has been widely discussed again since the 1980s.  Before that, Japanese 

companies were said to have sufficient R&D capacities of their own through their own research institutes 

and centers, and they regarded fostering of their human resources and employees as part of their own 

function.  That seemed to have been the way of Japan.  In the course of time, however, as the academic 

disciplines were increasingly segmented and sophisticated, it became desirable for the industries to resume 

close good cooperation with universities.  Thus in Japan, strong linkage between the academia and 

industry has been sought for since second half of 1980s. 

 

At any rate there is no exaggeration that the Japanese engineering education attracts much attention and 

appreciation of developing countries.  Such a keen attention by the international community is a testimony 

of Japan as a science and technology based country, and the proof that science and technology capability of 

Japan is internationally acknowledged.   
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In a similar vein, university-industry cooperation in Japan also attracts attention of neighboring countries.  

For instance ICCEED of Toyohashi University of Technology has been engaged in enhancement of 

faculties of engineering in developing countries through university-industry cooperation in Sri Lanka, 

under a program of MEXT called “MEXT International Cooperation Initiative” in the past several years.  

JICA also has been contributing to industrial development of emerging economies through cooperation in 

higher education, as we may hear from Director Ms. Kayashima of JICA later today.  

 

Now let us briefly touch upon recent directions and strategies of Japan’s international cooperation.  This 

year in September at the United Nations, there was Millennium Development Goals (MDGs) Summit, in 

which Prime Minister Kan participated.  At the Summit Japan committed itself to focus its cooperation on 

education and health.  Kan Commitment announced at the meeting in which education and health should 

be the main support areas.  The commitment represented a clear development of Japan’s directions for 

international cooperation from the past, when the focus used to be on primary and basic education.  It is 

noteworthy that Japan will place emphasis on development of higher education and vocational training.   

 

Requests for international cooperation of developing countries in the field of higher education include in 

particular the fields of engineering and agriculture.  It is envisaged that Japan’s international cooperation 

in higher education has its focus on these fields.   In order to respond effectively to the assistance needs 

of developing countries, a closer domestic collaboration for that purpose seems indispensable, including 

formulation of consortia among universities for concerted action among Japanese universities for 

international cooperation.  It can be further argued that, for effective cooperation, not only cooperation 

among universities but also participation of industry will be required.  As JICA and the government of 

Japan extend support for international cooperation, a cooperative approach of all-Japan should be sought 

for, involving companies and other private sectors in addition to JICA, the government and universities. 

 

Such an approach for international cooperation would require involvement of industrial sector.  Thus the 

international cooperation in engineering education is at the threshold of review.  In this regard the main 

theme of today’s forum, “roles of engineering education for industrial development,” is indeed timely and 

important in the current and future international cooperation. 

 

I sincerely wish that active and fruitful discussions will take place today on the basis of deep knowledge 

and experiences of lecturers and participants.  In concluding my address, I would like to express my 

sincere appreciation to Director Mr. Kiuchi and his staff at ICCEED of Toyohashi University of 

Technology for organizing this Forum. 

 

Thank you. 
 
Note: The original of this manuscript is in Japanese, this English translated manuscript is for reference.
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õ� Lecture 1 

 
International Cooperation on Engineering Education and 

Contribution to Human Resource Development for Industry  
– JICA’s Approach –* 

 
Ms. Nobuko Kayashima 

Director, Department of Human Resource Development 
Japan International Cooperation Agency (JICA) 

 
Abstract 

This talk introduces international cooperation activities in engineering education by Japan International 

Cooperation Agency (JICA) and their contribution to human resource development for industry. The 

speaker first gives an overview of development assistance by JICA, and outlines its higher education 

cooperation activities. She also explains features and backgrounds of international cooperation on 

engineering education by JICA. As practical cases of the cooperation, the speaker lastly presents three 

projects by JICA: King Mongkut's Institute of Technology Ladkrabang Project in Thailand, Project for 

Improving Higher Education Institution through University-Industry-Community Links in Gadjah Mada 

University in Indonesia, and Southeast Asia Engineering Education Development Network in ASEAN 

countries. 

 

1. Outline of Japan International Cooperation Agency (JICA) 
My presentation entitled ‘International Cooperation on Engineering Education and Contribution to Human 

Resources Development for Industry - JICA’s Approach’ explains how JICA operates cooperation 

activities in engineering education and human resource development for industry. The first part of my 

presentation will discuss general issues. I believe that all the participants are well aware of them, so I will 

just rush through the part. 

 

JICA is an institution to offer bilateral aids. Its initial role is to offer only technological cooperation, but it 

currently offers grant aid, which was formerly conducted by the Minsitry of Foreign Affairs in Japan, in 

part and loan assistance as well after JICA merged with a department of JBIC (Japan Bank for International 

Cooperation). Two years have passed since the merger, and JICA is now able to smoothly conduct 

technological cooperation, grant aid, and loan assistance in combination.  

 

JICA has its annual budget of approximately one trillion yen in total. I will explain some figures in FY 

2009. The largest part was for loan assistance, 745 billion yen, while the technological cooperation 

amounted to 176 billion yen and grant aid 102 billion yen. Technological cooperation and grant aid were 

funded from the general account of the government budget, while loan assistance was separately funded. 
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Loan assistance to be paid back amounted to 745 billion yen per year, and we believe that the amount of 

loan assistance will be a little bit over 900 billion yen next year. 

 

2. Outline of Education Cooperation by JICA 

Technological cooperation in engineering offers support, for example, to improve skills of academic staff, 

to develop curriculum for engineering education, and to invite academic staff in an engineering department 

to take part in training in Japan. The fourth slide shows 18.3 billion yen is spent for technological 

cooperation in human resource development including basic education and job training. From that budget, 

about five billion yen is paid for support activities in higher education every year, and most of them are 

used for engineering education. The fourth slide also shows details of loan assistance. I’m sorry some items 

are inconsistent in the bar graphs. As you see, expenses to economic infrastructure such as electricity, gas, 

and transportation account for a large part of expenses of loan assistance, while expenses to social 

infrastructure account for its relatively small part. In addition, expenses for education and health account 

for a small portion because most of the expenses to social infrastructure are paid for water supply and 

sewerage systems. Share for education in loan assistance was two percent. In FY2009, loan assistance was 

not used for education cooperation, but in FY2008 we provided 5.7 billion yen to Institute of Technology 

Bandung Development Project. Loan assistance has supported to maintain its campus and equipments. 

Loans for international students have spent to accept transferred students from abroad.  

 

Grant aid at the bottom of the slide used to provide campuses and equipments of universities, but is not 

available at present. Because grant aid is prepared for financially-challenged countries, its major 

achievements are in basic education such as maintainance of elementary schools in those countries for basic 

education. 

 

3. Significances of Education Cooperation by JICA 
JICA’s concept on education cooperation consists of three pillars, or three objectives, which means three 

significances. The first one is that it is a basic human right for everyone to get an education. We believe 

that it is necessary to master basic and indispensable knowledge and skills in order for everyone to live in a 

society with her or his ability, and that education is important as a basic human right. That’s the first 

significance.  

 

Second one is education contributes to social and economic development. Basic education cooperation to 

increase school enrollment has reduced high birth rate and spread concept and knowledge of health and 

sanitary among people. They are typical examples of contribution by education to social and economical 

development. We believe higher education is highly valuable in terms of developing human resources to 

promote industrial development like the theme of this forum.  

 

Particularly, since the end of the 1990s, the world has been so much globalized, and we have heard about 

the knowledge society. In the past, important economic factors of a country were population and natural 
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resources in the country, and areas of its productive farmland. In addition to or more than those, current 

economic factors include how much knowledge can be provided to people and produced in the country, and 

how much knowledge and technology can be incorporated from overseas for development. That is, 

“knowledge” has become a major factor for development in our current society, which is called the 

knowledge society or the knowledge-based society. In terms of development, it plays an important role to 

produce, to gain, and to utilize knowledge. In such a society, higher education has become an important 

factor in terms of contribution by education to social and economical development.  

 

The third significance of education cooperation by JICA is to realize a world that promotes the mutual 

understanding. Education is very important in realizing multi-cultural symbiotic societies.  The world has 

been so much globalized. Although mutual understanding is important in basic education, supporting 

higher education will facilitate mutual understanding in the world. We believe it because higher education 

is toward the global world. Based upon these three significances, we operate education cooperation by 

focusing on basic education and higher education. 

 

4. Higher Education Cooperation by JICA 
As Mr. Asai mentioned, higher education cooperation by JICA has received so much attention right now. 

There are a lot of needs and demands from many countries.  

 

However, the 1990s were harsh times for higher education cooperation. Because the idea “education for 

all” was proposed in 1990, most education cooperation supported basic education. Most people believed at 

that time that higher education was designed to develop elites, but these elites could not find their jobs. It 

was then very skeptical of necessity and validity of these cooperation and development. And particularly, 

support in higher education was not provided to Africa at that period. The attitude to higher education was 

changed at the end of the 1990s when the world started to be globalized, and the importance of knowledge 

and technology was recognized again in the so-called knowledge-based society.  

 

Since then JICA has been receiving a lot of demand for higher education cooperation. Examples of projects 

for higher education cooperation are Egypt-Japan University for Science and Technology (E-JUST) and 

SEED-Net (the Southeast Asia Engineering Education Development Network) Project with ten ASEAN 

countries, which will be explained later. Various projects including these examples have been extensively 

operated since the end of the 1990s. Countries which request higher education cooperation include 

well-advanced countries as well as less-developed countries, and there are diversified to JICA. Among 

these requests, JICA would like to focus on strengthening centers of excellence in respective countries and 

regions. 

 

There are a wide variety of projects in higher education cooperation. One instance is cooperation at 

so-called centers of excellence for developing national leaders and people who lead national industry and 

make innovation at the peak of the pyramid. There is also cooperation to make higher education popular in 
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semi-developed countries. Such popularization of higher education is one of major political agendas in 

some countries.  

 

For example, in Thailand, Indonesia, and Malaysia, a lot of private universities were established, and 

governments of these countries have supported to strengthen regional universities. We support top 

universities of countries as well as regional universities and universities to make higher education popular. 

 

When we operate higher education cooperation, it is JICA’s top priority to maintain the quality of the 

cooperation. And also support from universities in Japan is indispensable for the cooperation. If we 

operated a number of cooperation projects, their quality would be inevitably diminished.  

 

We mainly have to focus on support to qualified universities like centers of excellence in countries. When 

we support popularization of higher education in a local university, we have to support it in a specialized 

way, for example, with domestic resources in its supported country or with formulating a framework of 

South-South Cooperation in its region. Otherwise, our support would be inefficient, and then we could not 

respond to all the needs. 

 

Our support specifically aims at increasing the ability of faculty members and maintaining campuses and 

equipments in universities. We also have to improve administrative systems in the universities because they 

cannot fulfill their function even with qualified academic staff when the system is not well-established. As I 

mentioned earlier, we promote university-industry-community links. Universities will be linked each other 

in this global world. Because we believe it is very important for universities to be linked each other, we 

support universities in making ties among others.  

 

Most of our cooperation is for engineering, agriculture, and healthcare. Its majority is for engineering, and  

extensively allocated for science and technology. As I noted earlier, we have operated higher education 

cooperation with systematic support from universities and their academic staff in Japan. 

 

The eighth slide shows three characteristics of higher education in engineering taught in universities in 

Japan. We believe they are significant in JICA’s cooperation in engineering. The first one is lab-based 

education, which may not be a common term in Japanese.  In lab-based education, senior students are 

assigned to research groups in their university for study with working closely with academic staff of the 

group. Second characteristic is education consisting of lectures, exercises, and experiments. The last 

characteristic of higher education in engineering is alliance with industry. Strong ties between industry and 

professors in engineering allow students to conduct experiments and practical training on site in industry. 

In the training, students have opportunity to discover current issues to be solved in industry. In developing 

countries, there are not sufficient equipments and research funding in university, and faculty members then 

have to have extra part-time jobs for a living, that is, they are always out of campus except when they give 

lectures. This difficulty has commonly occurred in developing countries. On the other hand, engineering 
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departments in Japan are able to cooperate with industry, to provide lectures in theory and practice, and to 

have students and academic staff work together. We believe the approach in Japan is quite useful, and some 

of our cooperation projects were based on the approach, which produced successful outcomes approved by 

supported countries. However, I would like to recall one issue. The world has been changing rapidly. Some 

countries once called developing ones like Singapore, South Korea, and Hong Kong, are not developing 

countries anymore. As you may know, several engineering departments of universities in Singapore and 

Hong Kong have become competitive to those in Japan. People are now able to find jobs not only in their 

own country, but its outside. The best and brightest people are working globally with brushing their skills 

up. 

 

Although one of the strengths of engineering education in Japan is to develop field-oriented working people, 

we have heard some arguments against engineering education in Japan. Does engineering education really 

help to develop human resources for global societies? Do students master a wide variety of basic issues 

including lectures? Some parts of lab-based education are effective, but others may be insufficient for a 

country different from Japan. Some aspects of engineering education in Japan may not keep pace with the 

changing times. 

 

There are various cases in supporting universities in developing countries. In a case, we supported a 

country in Africa that has no institution for research and education. We had no idea what to do there 

because we could not find well-educated prospective professors, no equipments were available, and 

directions of research were unclear. In another case, we supported a top-ranked university in a 

semi-developed country like Thailand and Malaysia. Such a country is looking for ways to become a 

developed one. In these two cases, different human resources had to be developed, and different ways of 

support had to be provided in exploiting advantages of Japanese way. It is one of our current concerns to 

satisfy different needs among countries. I guess this is well-discussed in universities in Japan, and some of 

the participants are familiar with it. I would appreciate it if you could provide any suggestions to JICA. 

 

Higher education cooperation by JICA aims at helping universities to provide skillful human resources to 

industry through activities shown in the ninth slide. We have supported various kinds of research, such as 

one between industry and university, one that matches needs in a community, and one that paves the way 

for solving problems in a community. The support will increase the quality of education and research, and 

contribute to society. 

 

5. Practical Cases of Higher Education Cooperation by JICA 
I’ll skip the tenth and eleventh slides. Let me go through three specific projects. One is a project for King 

Mongkut’s Institute of Technology Ladkrabang (KMITL). The project started in 1960 and was ended just 

after 2000, that is, it was a large-scale project continued for almost half a century. Technical cooperation 

was supplied four times and grant aid was offered twice. Loan assistance accounted for approximately 4.5 

billion yen.  
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KMITL celebrates the 50th anniversary this year, and held a big ceremony for the anniversary. The project 

was started as a part of a telecommunication training center with 23 students and 20 staff members. As Thai 

economy grew stronger, the training center was upgraded to a university for undergraduates, and its 

graduate school and research institute were then established. Therefore, KMITL is now one of the top 

academic institutions in Thailand. 

 

KMITL has been deeply related to industry. It has produced more than 150,000 graduates working in 

industry. Because KMITL was established as an institution for telecommunication and has 50-year history, 

its strong areas include electronics, communication, and information and communication technology (ICT). 

Many graduates of KMITL are working in these areas, and some of them are executives of enterprises of 

Thai government for telecommunication and ICT. 

 

In terms of research, we have heard from many Thai people that KMITL is remarkable for producing 

field-oriented graduates. They say that graduates from KMITL prefer to work on-site in order to find and 

solve problems in a field-oriented manner although they also say that other graduates, for example, from 

Chulalongkorn University tend to be much reluctant to work on-site. We believe this remarkable 

characteristic is due to education initiated by Japanese experts. 

 

In terms of links to industry, KMITL has been conducting many kinds of collaborative research. I will 

introduce two cases for the collaborative research. One is to develop computer programs to detect 

defectives in production lines of hard-disk drives with Thai Fujitsu. As the other example, technology was 

developed to produce communication antennas, which are installed in practice, for cell phones. There are 

many other successful cases of collaborative research whose results are used in practice. 

 

Another project I introduce is the Project for Improving Higher Education Institutions through 

University-Industry-Community Links (Hi-Link) in Gadjah Mada University. This project aims at 

strengthening links of Gadjah Mada University with industry and community, or more specifically, 

enhancing collaborative research with industry. We then cooperated to help faculty and staff members to 

master technology and know-how for collaborative research, provided funds for specific projects of 

research with private sectors, and established a community service center in the university to promote 

collaborative activities. As collaboration with community, we supported various activities by students in 

communities.  

 

Here I briefly introduce three specific research results of the project. One is small device to produce 

methane gas from cow feces. The other results are environmentally friendly building technology with 

bamboos and technology for waste water treatment with local mineral resources. Because research projects 

tackling with similar issues have been extensively conducted in universities in Japan, the results of the 
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project I introduced were obtained by modifying research results in Japan to fit the needs of the 

communities.  

 

The last project I introduce today is the SEED-Net, Southeast Asia Engineering Education Development 

Network. The period of its first phase was for five years from 2003, and that of its second phase for another 

five years from 2008. Seven and half years have passed.  

 

This project was motivated by the Asian financial crisis. The aim is to sophisticate leading universities or to 

establish core universities in engineering for each country to develop talented human resources. To 

accomplish the aim, capacity building of academic staff in the universities is essential. That is, the project 

was initiated to support the academic staff in obtaining mainly master’s and Ph.D degrees.  

 

The main activities of the project include support to the academic staff studying abroad, joint research, and 

faculty exchanges. This project involves 30 universities, including 19 universities in ten of the ASEAN 

countries and 11 universities in Japan as their counterparts.  

 

We provide various support programs for studying abroad such as studying in Japan, studying in the 

ASEAN countries except her/his home country, and studying in ASEAN countries except her/his country 

with short-term study in Japan. The last one is called the sandwich program. The project will produce 900 

people with master’s or Ph.D degrees in total by the end of the project.  

 

The 900 faculty members holding degrees will cover about 20 percent of faculty members in engineering 

departments of 19 universities in the ASEAN countries except Brunei and Singapore. This is a significant 

outcome of the project. Leading universities have been developed for ASEAN countries with horizontal 

cooperation within ASEAN, and networks within the ASEAN countries have been established as a great 

by-product.  

 

Currently, any universities, including ones in Japan, cannot be stand-alone. We believe universities need to 

be linked to communities as well as domestic and foreign universities. Top universities in the ASEAN 

countries used to be connected only with universities in U.S. and Europe, but not with other universities in 

the ASEAN countries. However, by the project, academic cooperation and networks have been formed in 

the ASEAN countries. It is a significant by-product of the SEED-Net project.  

 

In the project, academic networks within the ASEAN countries and Japan as well as networks for human 

resources development in community have been established beyond matters of developments in the 

ASEAN countries. JICA is considering what kinds of cooperation should be provided to grow these 

networks in and after the second phase. 
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6. Future of Higher Education Cooperation 
I would like to note one issue apart from my slides. The world has been much globalized, and Japan is 

suffering from lower birth rate. It is commonly said that human resources are insufficient in Japan, and that 

industry in Japan has to look for human resources overseas. In the circumstances, JICA has supported 

engineering education. It will produce win-win outcomes between Japan and the rest of the world in finding 

foreign human resources in engineering. Engineering is, we believe, the most promising area of human 

resource development for Japan and of cooperating with the world. It is why Japan has been requested to 

cooperate with many countries in science and technology. 

 

I don’t want to offend social scientists, but developing countries would prefer support in science and 

technology to one in law, public administration, or literature from Japan from my point of view as an 

amateur. Such support will help Japanese industry to find human resources in the global world, we believe. 

 

There are a wide variety of developing countries. Some can be seen as semi-developed countries which 

need human resources making innovations, not working on-site. Others like countries in Africa prefer 

human resources for working on-site and disseminating basic technology developed in foreign countries. In 

our operation, we have to think about how to utilize the strength of Japan and what kind of human 

resources to be developed in cooperation with each country. 

 

JICA’s operations often need expertise and workforce. In pursuing our projects, we are looking forward to 

your kind cooperation, supervision, and suggestion. Thank you very much. 

 

Note: The original article is in Japanese, and this manuscript translated in English is for reference only. 
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Abstract 
 
Thailand is an emerging economy which is heavily export-dependent. The exports account for more than 

two thirds of gross domestic product (GDP). As reported by UNDP in 2009 (UNDP, 2010), Thailand 

ranked 82nd in the world with GDP per capita of $8,135 and 87th with human development index (HDI) of 

0.783. During the past decades, the country has experienced a rapid economic growth and is being a newly 

industrialized country with a total of 42 industrial estates located throughout the country. The industrial 

products account for more than 65% of the major export products of Thailand. To achieve sustainable 

development among industrialized nations, capability building of the country is of importance. In fact, 

Thailand has a relatively low number of scientists and engineers (S&E) with a ratio of only 103 S&E per 

million people which is about 25 to 50 times lower than most of the industrialized nations (Rasiah, 2002).  

Universities certainly play a major role in this regard by providing training/education, services/consulting, 

and research to the people. 

 

Sirindhorn International Institute of Technology (SIIT), a semi-autonomous institute of technology within 

Thammasat University, offers academic degrees in technology, engineering, and management. Founded in 

1992 by the Federation of Thai Industries (FTI), the Japan Federation of Economic Organizations 

(Keidanren), and Thammasat University, it is a unique institution in Thailand and the region which has 

close collaboration between university and industries. The institute aims to maintain high academic 

standards and the research performance evaluation conducted in 2007 by Thailand Research Fund ranked 

SIIT at the top of all engineering faculties in the kingdom in terms of equivalent international journal 

papers per faculty member and in terms of impact factor per faculty member. The SIIT faculty members 

have been conducting various sponsored projects relevant to the needs of Thailand and contributing to 

industrial development. There are currently more than 4,200 SIIT alumni who are working at several 

industries, government sectors and some are pursuing advanced degrees abroad. From tracer studies, 

these alumni have been performing well in their jobs and are expected to become an important workforce 

of Thailand in the near future.   
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1. Introduction 

Thailand is an emerging economy and is located in South East Asia (Figure 1). The country has been 

developing in the past 30 years, changing from agriculture-based to industrial-based economy. At present 

the population of Thailand is 67 million.  In 2009, UNDP ranked Thailand at 82nd in the world with 

respect to GDP which was US$8,135 per capita (UNDP, 2010).  Currently industrial products account for 

more than 85% of the major export products of Thailand and there are several foreign and local industrial 

investments in the country. In order for Thailand to be more competitive and effectively compete in the 

globalized world, it needs to have qualified manpower such as well-educated engineers and scientists to 

work in the factories and doing research and development (R&D) relevant to the needs of Thailand and the 

region. The purposes of this paper are:  

1. To outline Thailand Industry Development 

2. To present modalities of university-industry linkages in Thailand, and 

3. To present a case study of industrial development through engineering education by SIIT 
 

 
2. Thailand Industry Development 
Presently the exports account for more than two thirds of Thailand’s GDP in which the industrial products 

account for more than 65% of major export product of Thailand. Figure 2 shows the targeted industrial 

export products of Thailand during the first 7 months of 2010 which were achievable at the value of 

US$73,341 millions (Office of the Permanent Secretary, 2010 – Online). The major types of industrial 

products exported by Thailand are: electronic machines, electric appliances, motor vehicles, plastic 

products, textiles, construction materials, gems and jewelry, and rubber. There are presently 42 industrial 

estates located mainly in the central part of Thailand (Figure 3) where there are convenient logistics and 

transportation modes including cheap labors suitable for industrial development. 
 

 

Figure 1.  Geographical location of Thailand in South East Asia 
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Figure 2.  Targeted industrial export products of Thailand during the first 7 months of 2010 (data 

excerpted from the Office of the Permanent Secretary, 2010 – Online). 

 
Figure 3.  Industrial estates and parks in Thailand (Industrial Estate Authority of Thailand, 

2010 – Online). 



- 74 - 

 
Among the foreign investors in Thailand, Japanese investment is the highest accounting for more than 40% 

of the total foreign investment (Figure 4). 

 

With respect to sustainable development, GDP alone may not be an adequate indicator to represent a 

complete picture of a country’s development. The Human Development Index (HDI) is sometimes used as 

a composite indicator to rank countries by the level of human development. HDI is composed of data on 

life expectancy, education and GDP and could give a more complete picture on the overall development 

than income alone. As shown in Figure 5 and Table 1, Thailand has an HDI value of 0.783 with an HDI 

ranking of 87. The HDI value of Thailand is different than those of GDP and life expectancy at birth (Table 

1). 

 

In the year 2015, the Association of South East Asian Nations (ASEAN) Economic Community (AEC) 

consisting of the ten countries located in South East Asia (Figure 1) is to be formed. The AEC will have a 

population of 592 millions, GDP of US$ 1,490 billions and trade of US$ 1,540 billions. Important elements 

of AEC are: a single market and production base, a highly competitive economic region, a region of 

equitable economic development, and a region fully integrated into the global economy. The data of 1999 

shows the percent of high tech exports (about 60%) of some ASEAN countries in which Malaysia, 

Philippines and Singapore were leading in high tech industry, while Thailand had about 33% of high tech 

exports when comparing with the total exports (Figure 6). When comparing the number of scientist and 

engineers(S&E), many ASEAN countries had about 100-200 S&E per million people, while the highly 

 
Figure 4.  Percentage of foreign investors in Thailand in 2008 (Office of the Permanent Secretary, 

2010 – Online) 
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industrialized countries such as Japan and USA had between 3000-5000 S&E per million people (Table 2). 

It is obvious that the AEC formulation will pose both opportunities and threats to industrial development of 

Thailand and other ASEAN nations. Therefore, Thailand needs to develop competent workforce such as 

engineer and scientist to compete effectively in the coming years. 
 

 

 
 

 
Figure 5. Human development index of Thailand in 2009 (UNDP, 2010). 

Table 1. HDI value, life expectancy at birth, and GDP per capita of Thailand comparison to some selected 

countries (data excerpted from UNDP, 2010) 

HDI�

rank�

Country�

(HDI�value)�

Life�

expectancy�

at�birth�

rank�

Country�(years)�
GDP�

rank�

Country�

(US$�GDP�per�capita)�

 1 Norway (0.971)  1 Japan (82.7)  1  Liechtenstein (85,382) 

 85 Ukraine (0.796)  105 Belarus (69.0)  80 The former Yugoslav 
Republic of Macedonia 
(9,096)  

 86 Azerbaijan (0.787)  106 Suriname (68.8)  81 Colombia (8,587) 

 87 Thailand (0.783)  107 Thailand (68.7)  82 Thailand (8,135) 

 88 Iran (Islamic 
Republic) (0.782) 

 108 Fiji (68.7)  83  Dominica (7,893)  

 89 Georgia (0.778)   109 Moldova (68.3)   84  Azerbaijan (7,851)  

182 Niger (0.340)   176 Afghanistan 
(43.6)  

 181  Congo (Democratic 
Republic of the) (298) 
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Figure 6.  Percent of total experts in Thailand comparison to some selected countries (Rajah, 

2002) 

Table 2. Numbers of scientists and engineers (S&E) per million people, 1991-1998 in 

Thailand and some selected countries (data excerpted from Rajah, 2002). 

Country 
S&E 

Per million people 
Country 

S&E 

Per million people 

Japan  4,909 India  149 

US  3,676 Thailand  103 

Australia  3,357 Malaysia  93 

Canada  2,719 Bangladesh  52 

UK  2,448 Total  1,443 

Russian Fed.  2,318 
NIEs (Newly Industrialized 

Economies) 
 938 

Korea, Rep.  2,193 2nd NIEs  279 

Yugoslavia  1,099 European Trans  1,759 

China  454 Developed  2,430 

Venezuela  209 Developing  975 

Singapore  191 
LIDEs (Less Industrialized 

Economies) 
 931 

Philippines  157   
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3. Modalities of University-Industry Linkages in Thailand 
Currently there are 148 universities in Thailand, of which 78 are public universities and the remaining are 

private universities (Office of the Higher Education Commission, 2010 – Online). Most of these 

universities offer undergraduate and graduate programs in various fields of study responding to the national, 

regional and provincial needs. Among the above universities, about 20 of them are offering engineering 

degree programs which have produced graduates for the government and industrial sectors. There are 

practical modalities of university-industry linkages which have been implemented in Thailand with useful 

results. Some of these modalities are presented below. 

 

a. Training/education modality. In addition to formal degree education, universities could offer 

continuing education or industrial training to industrial entrepreneurs on specific subjects according to 

industrial needs. Universities can invite engineer/scientist of industry to give lectures or seminars to 

the students on topics related to modern industrial trends and emerging industrial issues. 

 

b. Service/consulting modality. Universities can offer consulting services to solve certain industrial 

problems or planning for future endeavor. In some cases, university laboratories will be utilized for 

products certification and testing demonstration. 

 

c. Research modality. This is probably the most popular type of linkage where universities conduct 

research projects for industries. The type of research can be problem-based or innovative-based and 

both parties could share the benefits to be gained from the project outcomes. Since university 

regulations require faculty members to have research publications for academic rank promotion or 

contract renewal, most faculty members are keen to conduct research and are actively seeking 

cooperation with industries or donor agencies to secure research funding. 

 

4. Case Study of Industrial Development through Engineering Education by SIIT 
Sirindhorn International Institute of Technology (SIIT) is an international institute of Thammasat 

University with autonomous operations, independent of bureaucratic system. It was founded in 1992 by the 

Federation of Thai Industries (FTI), the Japan Federation of Economic Organizations (Keidanren), and 

Thammasat University, with initial funding from FTI and Keidanren. In 1996, His Majesty the King 

graciously granted the name “Sirindhorn International Institute of Technology”. 

 

SIIT offers undergraduate and graduate programs leading to the Bachelor of Engineering (BEng), Bachelor 

of Science (BSc), Master of Science (MSc), and Doctor of Philosophy (PhD) in the following areas: 

Chemical Engineering (ChE), Civil Engineering (CE), Industrial Engineering (IE), Information Technology 

(IT), Management Technology (MT), and Mechanical Engineering (ME). All courses offered at SIIT are 

conducted in English.  Students who graduate from SIIT will receive the degree from Thammasat 

University. 
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SIIT also offers three international Master of Engineering programs in Engineering Technology, 

Information and Communication Technology for Embedded Systems, and Logistic and Supply Chain 

Systems Engineering. 

 

With the vision to be a leading international institute of technology for both teaching/learning and research, 

the main two missions are: (1) Primarily to produce high-quality bachelor’s degree engineers, and related 

technologists who are able to handle advanced industrial technologies and use English as a working 

language; (2) To conduct research and development in engineering and related technologies relevant to 

teaching and modern industries. 

 

At the present, SIIT has established both faculty member and student exchange programs with a number of 

universities in Asia, Europe, and North America. These programs allow not only faculty members to 

collaborate with their counterparts in research projects but also students to have an opportunity to take 

courses at those universities. Additionally, invitations to visit and teach courses at SIIT are regularly 

extended to qualified foreign professors under such programs. 

 

Because SIIT is an autonomous institute of Thammasat University, the administration and financial 

management of SIIT is solely separated from the central university system. SIIT’s policies and operations 

are guided and supervised by the Board of Trustees which consists of representatives from Thammasat 

University, FTI, and Nippon Keidanren, and scholars appointed by the university. In addition, there are two 

academic committees – the Academic Rank Assessment Committee (ARAC) which provides 

recommendations on rank promotions of faculty members. The Academic Review Committee (ARC) 

provides guidance and recommendations on other academic and research matters. The institute, headed by 

the Director, consists of administrative divisions, library and information services center, academic schools 

and department. 

 

There are total of five schools and one department: School of Bio-Chemical Engineering and Technology 

(BCET), School of Civil Engineering and Technology (CET), School of Manufacturing Systems and 

Mechanical Engineering (MSME), School of Information, Computer and Communication Technology 

(ICT), School of Management Technology (MT) and Department of Common and Graduate Studies (CGS). 

Currently there are 2,500 SIIT students, nearly 2,300 are undergraduate students, and the rests are graduate 

students. Among those students, there are about 100 foreign students who attend their study at SIIT both as 

full-time and exchange students. Currently, SIIT has produced more than 4,200 graduated students, many 

of them are working with industries and companies. Figure 7 shows the profile of students after graduation 

in 2009. Nearly half of the graduates subsequently went into workforces upon their graduation.  

 

With a closed collaboration with industries, SIIT also provides the optional track for students to participate 

in a technical training with the industries without affecting their 4-year of study. The program, called 



- 79 - 

“Extended Training”, allows students to work under co-supervision of SIIT professor and host companies 

which then further strengthen collaboration between the two organizations. 

 

With respect to the students’ qualities, SIIT aims to produce students with the following attributes: 

 

� Technical competency and industrial experiences  

� Internationality and ability to work as team players  

� English proficiency and processing presentation skills  

� Employability through experiential learning and extended training at industries or international partner 

universities/organizations 

� Opportunities for graduate studies at leading universities abroad through extensive collaboration and 

networking  
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Abstract 
 

Engineering education plays an important role in building the capacity of national industry that can 

compete globally through the provision of qualified engineers. The development of industry is directed 

toward high added value industry which relies very much on innovation. The engineering education should 

be enhanced to be able to educate the engineers become creative and full of initiatives. There are several 

new methodologies which provide new ways of engineering learning, and it is expected that the quality and 

innovative capacity of the engineers will be significantly improved. 

Keywords: engineering education, conceptual knowledge, added-value, ethics, skill development 

1. Three dimensions of becoming engineer 

Preparing an engineer requires a particular methodology since the complexity of the affecting factors is 

inevitable in the current global challenges and competitiveness. To become an engineer one needs to 

experience the three dimensions namely development of accountable disciplinary knowledge, forming 

identity as an engineer, and navigating through engineering education. The integration of those three 

dimensions will deliver a qualified and comprehensive engineer [1]. 

 

 The knowledge to be acquired has to be updated and accountable since it will influence the skill and 

ability of the engineer to solve current problems and issues, either individually or in a team work. Science 

and technology advance quickly and therefore the engineer should keep up with the advancement and this 

can be done if the acquired knowledge is adequate. On the other hand there is various unlimited knowledge 

available and accessible to the engineer and one needs to select the most appropriate knowledge for 

handling particular problems and issues.  Then it is necessary to deliver and provide the accountable 

disciplinary knowledge to the engineer to prevent any malpractice and misuse and also the unnecessary 

harm or damage or error. 

 

Disciplinary knowledge is traditionally associated with the concept of learning in the school aged years. 

Although in tertiary education the concept of learning is significantly different from secondary education, 
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however, the main objective is to acquire the knowledge in a comprehensive way and it is adequate to 

handle basic issues. 

 

So far engineering education has been conducted by cognitive scientists, whose leading conceptualization 

has been in terms of acquisition of disciplinary knowledge, based on characterization of differences 

between expert and novice minds using a methodological approach that has come to be known as the expert 

novice paradigm. This paradigm involves posing common laboratory tasks to ‘experts’ and ‘novices’ and 

then interpreting comparative task performance data, typically in the conceptual language of information 

processing psychology . 

 

The expert-novice paradigm has to be implemented during the knowledge acquisition process for 

effectiveness. The expert should share his/her experience and knowledge which has been collected and 

gained in years to the new participants. This will enhance the learning process and the learner can always 

update the knowledge accordingly. 

 

One of the approaches to gain the disciplinary knowledge is ethnographic approach. It is a methodological 

approach that employs various methods, including observation and regular conversation with study 

participants in and around their routine activities in order to describe and understand specific social worlds 

in terms of viewpoints of participants. 

 

Being an engineer, one has to perform using the acquired skill and knowledge in a comprehensive way to 

provide public safety and prosperity.  Identity as an engineer is necessary for the individual since 

engineering is a unique subject for competence. As an engineer one has to form an identity as a particular 

of disciplined person. 

 

Learning process towards becoming an engineer involves more than just the acquisition of knowledge and 

skills but also involves changes in what types of people they become and in how someone understands him 

or herself in relation to a particular disciplinary practice. 

 

In engineering education process, one should navigate through the designated path so that he/she will gain 

the necessary and proper knowledge as an engineer. There are the so-called ‘obligatory passage points’ that 

need to be fulfilled accordingly otherwise the collected/gained knowledge is either incomplete and/or 

improper. Once the educational objectives and program are fulfilled, the graduate still needs a recognition 

to be an engineer from an authorized institution, it can be a university or a professional association. To 

become an engineer one has to be identified or registered institutionally. 

 

Different students navigate differently through engineering, and these differences can be consequential not 

only for where they end up but also for the duration of their undergraduate experience, the social network 

they create, and the quality and substance of their identification with engineering. There will be a wide 
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spectrum of engineer’s qualification depending on the navigation done by the students, although the basic 

competences should be acquired by navigating through the ‘obligatory passage points’. 

 

The integration of the three dimensions (development of accountable disciplinary knowledge, forming 

identity as an engineer, and navigating through engineering education) will eventually produce qualified 

and competent engineer who can serve public interests and create harmonious global peace. 

 

2. Ethics and professional responsibility 
Ethics code is considered as a way to frame the goals of education for ethical development. One of ABET 

(Accreditation Body for Engineering and Technology) learning outcomes is ‘an understanding of 

professional and ethical responsibility, broad education necessary to understand the impact of engineering 

solutions in a global and societal context, recognition of the need for and ability to engage in life-long 

learning, and knowledge of contemporary issues’. Ethics are important aspects for practicing as an engineer 

since they are dealing with public utilities/facilities and safety [2]. 

 

First cannon of engineering ethics are public safety, environmental sustainability, and broad public mission 

of engineering. Those who are registered or licensed as professional engineer should fully perform those 

first cannon otherwise the license could be terminated or suspended. Professional engineer means that they 

are member of a community and they can not act alone, that they do not just do everything that they are 

asked to do.  

 

Honesty is another important attitude of professional engineer, and this has to be developed as early as 

possible during study/learning period. High prevalence of cheating among engineering students and the 

predictive value of that cheating for dishonesty in the workplace underscores the importance of this set of 

issues.  Professional ethics in engineering goes well beyond the ethics of being a student. It is always 

important to connect academic integrity with ethical concerns. 

 

Teamwork in engineering practice is quite common, in fact it is one of the strong points of being an 

engineer. Being in a teamwork, fairness is one of a number of ethical issues that come up naturally in 

connection with teamwork. Issues of fairness are already represented in engineering code of ethics. 

 

3. Ethics curriculum and pedagogy 
There are several methods of ethics teaching-learning process namely stand alone courses in ethics, brief 

discussions of professional responsibility and ethics, and modules one engineering ethics and professional 

responsibility. 

 

Ethics can also be observed through case discussions, e.g. historical cases mentioned in the context of 

lectures, asking students to make choice about values issues in analytic problems before proceeding with 
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their calculations, students develop case studies in which they analyze engineering decisions for ethical as 

well as technical quality. 

 

Community based learning has emerged over the past decade as an increasingly important pedagogy used 

by engineering faculty to foster a wide array of important outcomes including a sense of social and 

professional responsibility, ethical awareness and sophistication, and skill in negotiating the context of 

engineering work. 

 

4. Skill development for engineers 
Engineering students need to learn the necessary knowledge and skills to be able to meet the criteria of 

“The Engineer of 2020.” For effectiveness, the students should be capable of performing constructivism, 

knowledge organization (deep foundation of factual knowledge, understand facts and ideas, organize 

knowledge), and thinking about thinking (metacognitive approach). Besides, the modeling of thinking and 

learning (activation, association, compilation, control) is also necessary for the engineer to be able to 

perform critical analysis [3]. 

 

Dealing with engineering students, the faculty members should realize the facts that: 

� Students assemble their responses to instruction from what they already know; 

� It is difficult to undo a strong synapse; 

� Student responses may be context dependent; 

� It is important to know what students know about the topic; 

� Instructors may have to ‘reverse engineer’ their compiled knowledge; 

� Students’ framing of appropriate knowledge. 

 

Basic capability for an engineer is among others the thinking and learning about modeling. Modeling is the 

key factor in solving engineering problems and also for designing engineering 

infrastructures/plants/facilities. This capability will include how the students use mathematics in science 

and engineering. It is common that engineers and scientists expect mathematics to mean something, 

therefore the correlation between mathematics and science-engineering is crucial. In some cases there are 

differences between meanings in physics and mathematics, and this has to be understood by students by 

making the effort to explore the relation between them. 

 

5. Conceptual knowledge in the engineering sciences 
In conducting engineering education, it is important for the students to understand engineering science 

comprehensively since it is the basis for engineering education. To understand engineering science it is 

necessary to acquire the conceptual knowledge through learning from the previous work such as 

fundamental studies and applied research. Examples of difficult concepts in engineering science are 

necessary for students to learn, and perhaps it is one of the most effective learning process. Knowing more 

examples of difficult case problems will provide more confidence to the students in solving engineering 
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problems in their future career. In engineering sciences at least there are three topics representing 

conceptual knowledge namely mechanics, thermal science, and direct current circuits [4]. 

 

Since engineering sciences is considered as difficult topic, students have some difficulty to understand the 

concept of engineering sciences. There are several ways to overcome learning barriers such as: 

 Do not blame the learner or the conditions; 

 Do not settle for a formulaic fix; 

 Get beyond the topic to the symptoms; 

 Get beyond the symptoms to the causes. 

 

6. Innovative engineering education 
In facing the global competition, it is important to create an innovative engineering education for the 

provision of high quality engineers that can compete globally. The university which conducts higher 

education should be autonomous otherwise it will not be innovative and competitive. Autonomous status of 

university is a prerequisite for an internationally competitive university. 

 

Besides university, the country needs to have strong industries to provide a strong basis for competitive 

education leading to qualified human resources. The industries should be based on national capacity 

development that can generate added value. This added value will determine the competitiveness of a 

nation in the global competition. 

 

Not only university and industry that are responsible for innovative engineering education, but government 

will play a central role in this matter since government can facilitate and empower the university and 

industry. Government should provide incentive to both industry and university so that they can develop for 

their advancement and at the same time they can create effective and mutual collaboration. With such a 

collaboration both industry and university will advance significantly and eventually become the strong 

pillars of nation’s competitiveness. 

 

For industry empowerment through collaboration with university, it is essential that the country should 

enhance science and technology capacity, there should be an institution taking care of this issue [5]. The 

institution will observe the current state of S&T, the dynamics of production system, the things need to be 

done (initiative to remove obstacles, encourage government fiscal policy, establish certainty, 

institutionalize media, develop rules & regulations for venture capitals), the conditionality for enhancement 

(investment for industrialization, strengthen national S&T system, university-R&D organization 

collaboration). 

 

7. Engineering industry 
One of the industries that provide high added value is engineering industry. There are many emerging 

engineering industries in Indonesia which basically depend heavily on the quality of local engineers. It is 
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interesting that in fact local engineers can perform well and compete with their international partners or 

counterparts. One example is PT United Tractors Pandu Engineering located in Cikarang, Bekasi. It 

employs around 50 engineers mostly mechanical graduated from Indonesian universities. It performs 

design & engineering, component fabrication, and manufacturing. It produces industrial equipments, heavy 

transportation equipments, pressure tank, aircraft towing tractors, ship building, material handling 

equipments. The company is also the major supplier for open pit mining industries in Indonesia and 

Mongolia. 
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õ� Lecture 4 

 
Engineering Education and Industrial Development  

in Electric Power Sector   
– Role of Players for International Cooperation –* 

 
Mr. Mikio Matsumura 

 
Executive Officer, Power Distribution Power System Division,  

The Kansai Electric Power Co. Inc. 

 
Abstract 

 
A main role of the Kansai Electric Power Company (KEPCO) is reliable electric power supply in its 

service area.  KEPCO takes part in some international cooperative projects to improve global 

environment and/or to contribute to developing countries in their better power supply.  Speaker has 

experience working for the World Bank as an engineering staff and involved in some international energy 

projects mainly in East Asian countries.  Based on his experience, he proposes an international training 

project to intensively educate engineers who will consistently take responsibility in autonomic introduction 

and development of new technologies in infrastructure of their own countries.  The training project, for 

example in electric power sector, is to be conducted under close cooperation and appropriate contribution 

among power companies, manufacturers, and universities of a developed country.  It is reasonable that 

international cooperation agency supports to organize the training course in funding as well as in inviting 

cross-sectional participants from developing countries. 
 
I am Matsumura from Kansai Electric Power Corporation.  Thank you very much for your invitation. 

 

I am not an expert, I am just a lay person in the area of education, but I would like to anyhow give you my 

lecture.  If I am wrong in certain understanding, please let me know later on. 

 

So, this is the topic that I’d like to cover.  First, I would like to introduce myself very briefly and I’d like 

to talk about electric power sector business because some of you may not be very familiar with it, so I’d 

like to talk about how electric power sector has developed here in Japan, and how technologies have been 

also developed here in Japan, and how different players made different contributions in such development.  

And then number 3 is about international cooperation on electric power sector.  So, in our electric power 

sector, what is the present status of international cooperation?  So, I am working at Kansai Electric Power 

Corporation, and what are our initiatives, and what are the challenges faced by developing countries in 

terms of technological advancement. 

 

And I’d like to make some suggestion based on my topics which come before, so how cross-sectional 

human resources development program can be developed.  This is just my personal opinion but I would 
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like to introduce my opinion to make my contribution to the discussion later on in the panel.  So, why 

electric power?  I think I need to explain the background of my presentation. 

 

So, JICA has electric power project and the number of such projects is quite high, according to JICA’s 

lecturer.  So, talking about engineering education and industrial development as a whole, electric power 

development and usage of electricity need to come quite first, at the beginning, at the early stage.  Electric 

power makes great contribution in terms of industrial development and also people’s life advancement.  

And technological development is very necessary and such development needs to take root in each locality.  

And I think such a consideration can be applicable to other industries as well.  So that’s the background 

I’m coming from. 

 

So, right now I am an Executive Officer of Power Distribution, Power System Division.  So, I am in 

charge of transfer and also distribution of power.  After graduating from the university, I have been 

working in the area of power distribution in Kansai Electric Power.  But, I would like to draw your 

attention to here.  So, I spent 1 year at Kyoto University.  And I was doing some research on lightning.  

And I spent another 1 year at GE Corporation in the United States.  Power Systems Engineering course, 

which has quite a longstanding history, was the course that I took in the US.  And for 4 years, starting 

from 1996, I went to Washington, the World Bank, being in charge of electric power projects supporting 

developing countries including Indonesia, the Philippines, China, and Mongolia. 

 

And after coming back from the World Bank, as a consultant I was engaged and involved in a project in 

Mongolia until very recently.  So, this project continued until quite recently.  So, although I’m still an 

employee of Electric Power Corporation, but I have quite diverse experiences, and based on those 

experiences I’d like to give you a speech.  And I talked about my experience to Professor Hozumi and he 

thought it was quite interesting for him to talk in front of you, that’s why I’m here. 

 

So first of all, let me give you a brief overview of electric power enterprise.  Japanese power corporations 

are vertically integrated, meaning that they generate power and they sell the power at the same time.  And 

power generation and retail sale of power have been liberalized to a certain extent, not 100%, but about 

50% since 10 years ago.  So, procurement of fuel, starting with that, Japanese power corporations also 

generate power and transmit and distribute power, and sell the power to the customers.  So, they are 

vertically integrated. 

 

And Professor Soemantri, talked about the power dynamism that’s not very well understood in the area of 

engineering, but the electric power and dynamism of power also need to be understood in this vertical 

integration model.  And, of course, each area has each expert; however, many different expertise are 

combined here.  So, we are a user of many products manufactured by heavy manufacturing industries.  

So talking about Japanese power corporations, back in 1951, we had industries’ reorganization after the war.  

The biggest power company is Tokyo Power Corporation, and if you look at those circles, the size of the 
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circles is the power generated by those different power corporations.  And Tokyo is number 1, and Kansai 

is number 2, and Chubu is number 3.  And Kansai Electric Power Corporation generates 15% of the entire 

Japan’s power.  And it’s roughly half of that of Tokyo.  So, Thailand’s capacity is more or less the same 

as Kansai’s power generation capacity. 

 

So, what’s quite unique here in Japan is that we have a kind of vertical power distribution grid or the 

network.  And, as you know, we have different frequencies in different regions.  The speed of the power 

generation equipment is different.  Why is it?  It’s because when we brought power generators to Japan, 

we brought those equipment from Europe to Tokyo.  And as for Kansai area, we brought the equipment 

from the United States.  That’s why 50 hertz was used in Europe and 60 used by the US, and that’s why 

we have a border and on these two sides of the border, we have different frequencies.  So, one is 50 and 

the other one is 60.  When currents are exchanged over border, alternating currents needs to be converted 

into direct currents. And then DC has to be converted to alternating currents again.  So, it’s quite 

cumbersome, but we have two different frequencies. 

 

So, talking about Kansai Electric Power Corporation, our annual revenue is about 2.6 trillion yen and the 

capital is 490 billion yen.  And you probably used 300 kilowatt at your home, and we are selling about 

150,000 gigawatt of electricity, and we are covering Kyoto, Osaka and the Kobe area.  And if you 

compare the size, there’re many mergers and acquisitions in Europe of power corporations.  And so we 

have many big power corporations in Germany, France and Italy, and Tokyo Power Corporation is ranked 

fifth and Kansai is here.  So, we are among those power corporations in the world.  We are ranked with 

those positions. 

 

And Kansai Electric Power Corporation, how much electric power have we been selling?  What is the 

development of sales?  So, since the foundation of the company in 1951, the power demand has been 

growing.  And this very steep slope is seen in the rapid economic growth period and we had oil crisis.  

With that, the angle has slowed down and the bubble economy burst has further decreased the growth rate.  

And right now, after the world financial crisis, the growth rate has been negative as well.  So, however, 

overall the demand has always been increased.  And in order to respond to this demand, how did we 

introduce new technologies? 

 

The Kurobe dam in the Hokuriku region of Japan, this is a water power generation by Kansai Power 

Corporation.  It’s in the Hokuriku region and why Kansai Electric Power Corporation is in charge of this 

dam; it’s because the power to Kansai has been distributed from the region of Hokuriku.  And so I’m 

sorry about this but the Kiso River in Nagoya region also is the provider of power to Kansai area.  So, we 

have a huge dam in Kurobe which took a lot of effort for construction.  And back in 1969 or 1970, the 

first nuclear power generation was constructed here in Japan and also went into operation.  So, it’s been 

just 40 years since our first nuclear power. 
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And as the demand started to increase, 500,000 size of power distribution started and also in order to 

narrow the gap between the power generation during the night and during the day, we started to have the 

pump to storage generation system introduced and also DC interconnection was implemented to connect 

the big channel.  And also mega-solar is another which has been recently introduced.  So, power 

distribution automation is another minor technology that’s been introduced.  So, many different 

technologies have been introduced in order to respond to the demand.  And talking about further demand, 

because the population is not going to grow here in Japan any longer and, of course, saving of energy is a 

very important thing, and with that, of course, the demand will be suppressed; however, low-carbon society 

is going to increase its dependency on electric power, such as the electric power vehicles, is one thing.  So, 

I think the growth of the demand is still going to be seen; however, the growth will be only a mild one. 

So, how electric power has been developed here in Japan?  If you look at this chart, so here is a power 

corporation.  And we receive a lot of requests from customers, not having blackouts or having high supply 

reliability.  And in order to respond to those requests, we have to build a lot of different facilities or 

equipment.  For instance, high-voltage equipment, when they are to be introduced, we need to talk to the 

manufacturers and also other universities or research institutes. 

 

We approach them to talk about what needs are here with us.  And we actually request to those 

universities or manufacturers to start developing new technologies.  And when we are faced with certain 

problems, we asked universities or manufacturers to do some simulation or to come up with some theories 

of the problems.  So, we have joint research with the universities in order to enhance our technology and 

also together with the manufacturers, we also educate people together.  So, we have a very nice circulation 

of knowledge.  And high-efficiency equipments and high-quality equipments are manufactured by 

manufacturers and they are provided to us so we can respond to the customers’ needs.  So, we have a very 

good cycle of collaboration. 

 

And we have some academic society related with electricity and at these society meetings, we actually 

provide certain challenges or issues to universities or manufacturers, and they come up with solutions, and 

they present those solutions at those society meetings.  So, those society meetings are the place of 

facilitation of knowledge, exchange, and that’s working very well.  And, of course, government are 

representing the people of Japan also has certain involvement in this cycle in terms of deregulation and 

technology advancement and also importation or exportation of the products.  So, of course, the 

government is also supporting from behind. 

 

So, with the support of all of those players, the electric power sector has been very nicely and successfully 

developing in this country.  So, we have a very nice spiral here.  So, such positive situation continued 

until up to 2000 or so.  And electric power liberalization started and demand also started to come down.  

So, we do not have to make a lot of capital investments any longer, so the capex amount has been declining 

quite a lot.  However, the equipments are getting older nowadays, therefore we have to now reinvest into 

equipment.  So, the capex is quite stagnant while it’s increasing in some couple of years right now. 
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So, this is the power interruption, sometimes power generation, distribution is affected by typhoon, but only 

4 minutes per year of power interruption is observed here in Japan.  Although this data is rather old, but 

compared to Western countries, the level of power interruption is very low here in Japan.  I’m sorry, we 

don’t have much information from developing countries, but we have a difference of at least one digit 

compared to Western countries in terms of power interruption or blackouts. 

 

And the new technology, I don’t know whether you’ve ever heard of it, but smart grid is what’s being 

talked about.  In the United States, it’s been a kind of boom.  So, ICT technology is used for electric 

power system to upgrade it.  And solar power generation and dispersed power system, these are already 

introduced in our power system.  So, we have only had the upstream to downstream flow of electric power 

so far.  However, with dispersed power system, we have the opposite direction, going from the 

downstream to the upstream power. Now we try to manage it, and it will be the main theme of smart grid in 

Japan. 

 

So that is the environment of electric power sector. And if we look at overseas, what sort of activities we 

have been engaged with in terms of international cooperation?  Kansai Electric Power Corporation, IPP, 

independent power producer.  Kansai Electric Power Corporation is a power generator and we cooperate 

with Philippines for their hydropower generation.  We also had cooperation with Thailand and also 

Singapore, Taiwan.  So, we don’t completely own their power businesses, but we cooperate with local 

power companies. 

 

And this is the amount of power we generate overseas based on the proportion of capital we own.  And in 

Asian countries, we have been providing over 50 services in the past 15 years in terms of overseas 

consulting service.  And also we have another type of service, which is from the viewpoint of international 

contribution, Japan Power Corporation, such as Kansai and Tokyo formed a consortium together with other 

big power corporations in the world to provide power to island countries of Bhutan through hydroelectric 

power generation and Tuvalu trough solar power generation.  It is something that I am going to explain to 

you, Generally, Japanese electric power company is not really active for overseas project. But these days 

the nuclear power generation business of Vietnam, Japan may be able to get a part of that business.  But 

it’s very important for us to go overseas with our business. 

 

So, in order to run overseas projects, roughly speaking, these are the requirements that we have to fulfill.  

Number 1, knowledge and experience.  Especially when it comes to electric power, first-hand experience 

is very important.  So, we need to be able to get some knowhow in the field.  So, knowledge and 

experience are the must requirement.  And communication, when it comes to overseas projects, of course 

English is the requirement.  However, it’s very unfortunate that we are quite confined to Japan and there 

isn’t much opportunity for us to use English in our business.  And usually I speak Kansai dialect, and 

today I am trying to speak Japanese standard language, and sometimes I speak in English, but it takes more 

time for me to do a presentation in English.  So, communication is very important. 
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And another important thing is understanding of counterpart country.  I have some experience in 

Indonesia in the past, so I had to know the history of Indonesia and also the culture of Indonesia.  I read 

many Japanese books to know the culture and the history of Indonesia and learn about country’s history 

with Japan, and what are the characteristics of each country.  It’s very important for us to learn all of these 

things.  And what is the power situation in the partner country; this is also a very important thing for us to 

know.  So, in order for us to effectively run overseas projects, all three need to be fulfilled. 

 

And this orange part, we are at a very high level.  We have very high knowledge and high experience that 

we gained through our daily business.  But when it comes to communication and understanding of 

counterpart country, these are not the skills that we can automatically acquire while working in Japan.  We 

have to have special training or we have to go out to the partner country in order to acquire communication 

skill and also understanding of the partner country. 

 

When it comes to the trading companies, they’ll be able to acquire communication and understanding of 

partner countries quite easily while it won’t be so easy for them to acquire knowledge or experience.  So, 

they gather expertise from outside, and working together with the partner countries, they are trying to 

upgrade their skills in terms of all of these three attributes. 

 

So, the process of electric power industry’s development and talking about overseas projects of electric 

power companies, there’re three main things: electric power companies, manufacturers, and universities.  

So, this is the academia.  So, there’re three players.  And as I said already, even within Japan, it’s very 

important and difficult to have good networking of three parties, much more in developing country side, it 

would be quite difficult.  And I heard from previous speakers that there has been some cooperation 

between universities or manufacturers or industries, but still I don’t think it’s working very well.  I think 

you are the expert of education, and there has been a lot of networking and interchange of knowledge 

between universities of different countries, so people from developing country is coming to study in 

Japanese universities.  So that’s been quite active already. 

 

When it comes to manufacturers, manufacturers go to Asian countries and they hire students from Thai, 

and they’re very competent and it’s been quite successful.  But this is a world of business.  So, why they 

hire students from developing countries is because they would like to conduct effective business in partner 

countries.  So that’s for the purpose of their business.  And we are user of products of manufacturers and 

we are very domestic so we don’t have much opportunity to study the situation overseas.  But I have the 

experience at World Bank and JICA Asian meeting, so these are donor countries and also organizations, 

and there needs to be a lot of cooperation between these different donors.  However, that cooperation is 

not effectively working yet in my impression. 
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So, for instance, in developing countries, technologies are introduced in this way.  So in developed 

countries, technologies develop step-wise.  However, when it comes to developing countries, all of the 

technological advancement that’s been realized in developed countries for a long time can be introduced at 

the same time.  So, there’s a latecomer’s advantage.  However, unless we have good coordination at this 

stage, the technologies cannot really take root in the partner countries.  And I’m not here to blame 

anybody, but developing countries need to acquire enough knowledge of technologies listening to partner 

companies or countries and to make good coordination.  So, somebody has to take responsibility here.  

So, I’d like to recommend to have a responsive and also a responsible person in developing country’s side, 

unless otherwise technological transfer or introduction does not work very well. 

 

So, talking about responsible person, such person has to be at the electric power corporation in the partner 

country.  And this person will make coordination in-house and he or she will make coordination with 

universities, local universities, and also local manufacturers.  And also this person will receive technical 

assistance from many other supporting organizations and agencies.  So, these are the roles and 

responsibilities.  So, this person in a nutshell is the person who can bind all of those partners together, and 

we need to foster such a responsible person in developing countries.  And how can we foster such person?  

Short time training or learning wouldn’t really foster such a person. 

 

So, this is really my very selfish vision.  At least a team of people need to come from developing countries 

to Japan, for instance, and some of them will learn at Japanese universities or others at Japanese electric 

power companies.  So, a team of people need to come together in order to develop knowhow within the 

team, not one person.  So, the support of consultant has been fragment; however, this team of people will 

be able to identify their own problems and they will be able to come up with solutions of their own. 

 

So, this is my program that I’d like to propose or suggest to you.  So, the developing country’s side needs 

to have good selection of participants of such training, and those participants need to be able to identify and 

explain country needs clearly.  And, of course, we’ll be able to support with that.  And electric power 

companies, manufacturers and universities, they have their own expertise.  So, we buy products from 

manufacturers which means that we actually have knowhow in terms of how to use the product safely and 

we give feedback to the manufacturers.  And when it comes to theories, universities have their expertise.  

And so, we have those divisions of responsibilities and roles.  And JICA can work as a kind of coordinator 

managing the entire project of training.  And at the end of the day, I hope that such training program will 

be a sellable one, although it may take quite a long time for us to bring the program to that stage.  So, this 

is a kind of training program as an idea.  So, supply reliability needs to be enhanced and lower cost power 

generation needs to be realized, and re-engineering is also important.  So, these are the needs of the user 

companies, local power companies. 

 

So for instance, computer system, while the local companies need to provide day-to-day work, it’s very 

difficult for them to run computer system improvement at the same time.  So that’s where we can step in.  



- 93 - 

We’ll be able to provide already acquired knowledge to respond to such problem.  When it comes to 

maintenance, it is the same thing.  There are many problems which arise in the daily work.  Smart grid is 

a big vision, but that’s nothing to do with our daily operation.  There’re many themes that people from 

developing countries can learn from our daily business and day-to-day operation.  So, I have one example 

here, because I was involved in Mongolia and I had a request from Mongolia to provide a short training at 

our company, and the World Bank was the sponsor, 100% sponsor, to provide such training.  So, electric 

power sales and also distribution was the topic of this training.  And 2 years ago we provided this training 

to some people from Mongolia.  Now, let me talk about this. 

 

So, many questions were asked in the Mongolian language but there were some Mongolian students 

learning at Japanese universities and they worked as interpreters.  So, there was a good interpretation 

between Japanese and Mongolian language, and that really facilitated the discussion.  We had a very 

active discussion, and we had a program at the call center.  Looking at the screens, they learned something.  

And this is electric power vehicle with many safety mechanisms.  And I think this is something those 

people can learn a lot. 

 

And this is a certificate of completion of the training, so that these people can always remember what they 

learned, we give this certificate.  These are the voices of participants.  They were surprised with the huge 

gap between their country’s power situation and Japanese power situation, and they were able to develop a 

clear vision for the future.  And 16 trainees came to receive this training.  And so, they were able to learn 

other section’s operation.  And we had the interpreters to translate.  But for us, of course, we needed to 

have a good knowledge about Mongolia to begin with.  And because I had the experience working in 

Mongol for 10 years, so I was able to become a guarantor of such students to obtain visa, but it’s also quite 

a cumbersome process.  And also all the documents need to be prepared in English, and that’s another 

thing we had to work on.  And it was a 10 days’ training and we had to take care of them for 10 days in 

Osaka and Tokyo.  So that was quite a lot of work for us.  And it was a just a one-time training, so all the 

preparation was sort of wasted afterwards, and that’s a shame, some staff said in our company.  But some 

of the staff also said that they were very satisfied with the international exchange of knowledge.  So, we 

also learned a lot from this experience. 

 

So, this is my conclusion.  So, it may be a very small idea, but we as an electric company worked together 

with universities and international corporation organizations and I think this idea can be developed into the 

future.  There are many players involved in this process but we have to have good interaction.  For 

instance, I’m here today and I am here to learn about what’s going on in the sector of education.  So, it’s 

very important for every one of us to make a step forward.  And for that, organizations such as JICA, 

which makes bridge between different organizations, is very important, we have very high expectation of 

JICA’s work. 
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So, how can we foster responsible persons in developing countries, how can we foster key persons?  I 

gave you my idea from the viewpoint of somebody working for a private company, but it’s very important 

for us to have good discussion with universities and manufacturers.  So, we as an electric power 

corporation also would like to go overseas with our business.  And for that purpose, Kansai Electric Power 

Corporation as well as Tokyo Electric Power Corporation are becoming more and more active.  In the past, 

we were not really active in being involved in international cooperation together with JICA, but now we 

would like to be more active.  And, of course, this sort of model can be applicable for other sectors or 

industries, not only the electric power corporation’s industry. 

 

So once again, thank you very much for this opportunity, so ICCEED and also JICA and those professors 

from Thailand and Indonesia, thank you very much for joining me today, once again.  Thank you very 

much indeed. 

 

Note: The original article is in Japanese, and this manuscript translated in English is for reference only.
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�Panel Discussion: ‘International cooperation in engineering education and its effect upon 
industrial development - achievement and challenges -’* 

 

�Overall Moderator 

We are grateful for the four lecturers for their valuable presentations on international cooperation in 

engineering education and its effects on industrial development from different viewpoints. From now on 

through a panel discussion, we would like to deepen our deliberations on the basis of the four presentations. 

 

May I ask the four lecturers to proceed to the podia?  The discussion will be led by a moderator Dr. 

Naohiro Hozumi, the Project Professor ICCEED of TUT.  I hand over the microphone to Dr. Hozumi. 

 

�Dr. Naohiro Hozumi 
My name is Hozumi, from ICCEED, TUT.  Before going into the panel discussion, let me brief some 

examples of activities of ICCEED, which may be relevant to the main theme of today’s discussion, namely 

international cooperation and industrial development. 

 

One of the major aims of ICCEED is to support well-balanced socio-economic development in developing 

countries through support to enhance the engineering education.   

 

A major issue of today’s discussion, i.e. university-industry (U-I) linkage, attracts increasing attentions in 

the light of its effects on socio-economic development as well as on the enhancement of quality 

engineering education.  ICCEED recently conducts various activities related to U-I linkage promotion.  

For example we conducted a project for enhancement of engineering education in developing countries 

through U-I cooperation, with University of Moratuwa of Sri Lanka as a model university, under the 

auspices of MEXT through its “MEXT International Cooperation Initiative.”  Through the project we 

compiled guidelines for university-industry-government cooperation promotion projects in developing 

countries.  Another example is the coordinator training for tertiary education – industry – government 

(T-I-G) link to develop local industry sector, as part of training program of JICA, which aims at fostering 

coordinators for T-I-G linkage.  Under the training program trainees are invited to Toyohashi from 

different developing countries, who attended lectures on the key issues of T-I-G linkage, learned related 

activities seen in Japanese universities, and were engaged in practices for T-I-G linkage in cooperation with 

some companies of industry.  For cooperation with Ho Chi Minh City University of Technology in 

Vietnam, ICCEED had been engaged in a project to promote linkage between universities and local 

community.  These are some examples of ICCEED activities.  

 

Now, let’s go into panel discussion.  There seem to be three discussion points.  One is effect of higher 

education in the field of engineering and how we can promote its efficiently.  The second is how we can 

utilize U-I-G linkage as means of enhancing educational efficiency in engineering education.  The third 
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point is an argument raised by Dr. Matsumura, namely the desirability of U-I cooperation on our side – the  

Japanese side – in order to address the issue of U-I linkage in developing countries.  I would like to invite 

that the discussions take place with regard to these points. 

 

1. Effects and Meaning of Higher Education 
�Dr. Naohiro Hozumi 
First, let us discuss about effects and meaning of higher education. 

 

Personally, I used to work as a researcher at a research institute in the private sector.  For becoming a 

researcher I went to university and received higher education.  When I was enrolled in a university, my 

uncle criticized that what you would learn in university would not be useful for your actual work.  I 

nevertheless completed my higher education and joined in a company.  There were many high school and 

middle school graduates working, they were able to perform even fairly high-level works, as substantial 

portion of the works to be done were written down in details in manuals.  Furthermore, practical works 

like soldering and lathe works, or programming for computers, were often better done by highschool 

graduates than university graduates. 

 

However, there are occasionally cases where high-level knowledge is deemed necessary and indispensable, 

for instance when you are to be engaged in innovations or facing with a need for solving new and unknown 

issues.  In these occasions, basic knowledge, knowledge of foundation courses and others that do not seem 

useful were eventually revealed to have significant values.  My personal conclusion on this issue is that 

the university education and higher education play important role in our work.  The similar observation is 

made in differences between graduates of universities and graduate schools. 

 

Having said such an introductory comment, I would like to invite comments from panelists and the 

audience on the floor.  Who would like to break the ice? 

 

� Dr. Chongrak Polprasert 
Thank you.  In some cases the basic knowledge students learn in university may not be relevant to 

practical work.  I nevertheless believe that basic knowledge is important and students must have it.  

However, I am convinced that the most important thing is the capability to apply the knowledge to real 

work situation.  That is why not only classroom study but also internship and actual working experiences 

in industry are regarded important in universities.  Nowadays many universities introduce internship 

program.  Students of my Institute at the fourth year also spend four to five months in industry sector and 

are engaged in practical works and actual experiences.  The linkage between industry and universities are 

very important in this regard.   

 

Secondly, university needs to be able to anticipate future R&D needs of industries in order to serve 

industries well.  It is why good relationship between university professors and industry is important.  
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Without good relationship university may not know what the industry needs, and industry may not know 

what are the university capabilities.  I think university and industry must work together in order to 

accomplish the two missions I mentioned, firstly fostering the capability of students to apply knowledge, 

and secondly enabling university professors to do research of industrial interest, anticipating future needs of 

industry.  It will be a way for us in Asian countries to become competent and compete with other nations 

of the world.  Thank you. 

 

�Dr. Naohiro Hozumi 
Dr. Chongrak referred to very interesting issues of upgrading research capabilities in relation to industry 

sector.  I think the issue is very important and hope to come back to this topic later on when we discuss 

about U-I cooperation.  Is there any other opinion?  Please go ahead. 

 

�Ms. Nobuko Kayashima 

Well, I do not have engineering background or work at university.  Engineering education is outside of my 

expertise.  Nevertheless, through involvement in international cooperation in higher education at JICA, I 

frequently have occasions to work with engineering professors and discuss with them, on the basis of which 

I should like to raise questions.  There are two things, the first being related to engineering education for 

practical competence on-site and the different socio-economic conditions of the society.    

 

It is often heard from Japanese professors that international students received in Japan are often unwilling 

to do practical work and actual experiments, while in Japanese universities it is common for students to be 

engaged in laboratory work and site observations.  After some time, they become used to it and familiar 

with it, though.  However, once they go back to their own countries, many of them leave academic field 

and go into other fields such as management, even their field of specialization is engineering.  Their actual 

careers are not always relevant to their educational background.  Some of master’s degree and Ph.D 

holders in engineering obtains master of business administragion (MBA) degrees, and then engage in 

management. Since expected income in management is often higher than engineering or industrial sector, 

people tend to follow their career as managers than engineers.  

 

Such a case gravely disappoints Japanese professors, who had been eagerly supervising study of 

international students, who at the end leave their field of specialization and find work elsewhere.  

 

I share the pity, too.  However, I also think that university education is not isolated from the society in 

each country; it is embedded in the socio-economic context of the country, including employment 

conditions, issues of class society and difference in wages among different kinds of jobs.  Thus, pure and 

naïve arguments over higher education per se, irrespective of the reality of the actual society surrounding it, 

may not lead us to productive and practical arguments.  Back in Meiji era, many of the engineering 

graduates became managers, lawmakers or country’s leaders in the past in Japan, which is not necessarily 

surprising phenomenon to us.  If the number of engineers could increase and industrial sector could 
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develop in the course of time, the employment condition would change.  Arguments about the ideal of 

engineering education, without due attention to the reality of the society, may not give us practical answer 

to us.  We may need to keep eyes on the reality of the society.  This is the first issue I would like to 

address.  What is needed in engineering education in Africa may differ from that for emerging economies 

of ASEAN. 

 

The second issue I would like to raise is, contrary to the first, the universality and generality of education.  

Socio-economic conditions are diversified in different countries and regions.  Nevertheless, higher 

education exists in the era of globalization, where university graduates from foreign countries may work in 

Japan, or international students in Japan find jobs in Japanese companies.  Students who graduated from 

Thai universities may start working in Laos, or engineers who finished their doctor course in engineering in 

Myanmar may work in Singapore.  So far as such social phenomena are occurring, education needs to be, 

while conscious about the given social context and conditions, preparing students for working in the era of 

globalization, fostering English proficiency, global communication skills and certain standards of 

engineering skills, otherwise people cannot easily move across borders.   

 

This argument about education in developing countries may apply to our education in Japan for Japanese 

students, too:  Are the Japanese youth prepared to be active players of global mobility?  Maybe not.  So, 

I started discussing about developing countries here, but Japan is not an exception. 

 

In summary I would like to argue that engineering education and engineers need to be deliberated in the 

context of the socio-economic diversity of different countries and regions.  Thank you. 

 

�Conference room?@ApplauseD 

 

�Dr. Naohiro Hozumi 
Thank you for your thoughtful insight, Director Kayashima.  In earlier presentation, you said that 

Japanese professors are willing to do laboratory work and put their hands on actual experiment.  Well, it is 

true and I believe that it is strength of our tradition.  In Japanese companies as well, even if you become a 

section head or department director you will visit or stay in laboratory or site for production and are 

engaged in practical work, wearing working cloth instead of dark suites and tie.  It may be another 

example of the diversity of cultures. 

 

May I invite Dr. Satryo to make any comment on this matter? 

 

�Dr. Satryo Soemantri 
I happened to be in many positions such as professors, an engineer, a member of Indonesian academic 

association, and a policy-maker in the government.   
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The question as to what is required for an engineer or what role is to be played by them is a complicated 

question.  In reply to the previous question of “who shall match the demand and the supply of engineer?” 

the question seems to be a chicken-and-egg discussion in the case of Indonesia.  In the country, there are 

cases where so called engineers are not adequately qualified, even university graduates.  In these cases, 

company may say that it cannot employ your graduates because their ability is low.   

 

Then the university like Bandung Institute of Technology (ITB), where I am from, complains to the 

industry, arguing back “what kind of engineers do you want?  How many and when?”  Without these 

information, universities cannot make any planning.  In universities we educate general engineers through 

four-year program for example.  Of course, mechanics, thermodynamics, every basic subject is there.  

But they may not have the specific knowledge like maybe pump or power, automotive or manufacturing.  

Graduates are not yet equipped with a specific knowledge.  Although we can train someone to become 

hydraulic engineer, for example, with perhaps an additional year of training to foster a specialist in 

hydraulics.  But who will guarantee that he or she will be employed by that company?  Company will 

say, no, they cannot guarantee, since employment depends on competition and industrial or economic 

conditions at the time of recruitment. 

 

I asked that company, “okay, can you provide students the in-house training after they graduate so that they 

can be employed afterwards?”  The company will say, “We don’t want to provide any training.  We want 

to have an engineer ready to work.”  This kind of discussions often takes place in Indonesia.  It is 

difficult for universities to make a plan how many graduates they have to produce in what field.  What 

they can do is to produce many graduates with general engineering knowledge, hoping that many or all of 

them will get employed. 

 

At the end, many of our engineers are employed by the bank.  Many finance companies recruit our 

engineers and they finally become the CEO or something like that.  On the other hand, our industrial 

sector employs only a few of our graduates, because the Indonesian industry cannot provide as good 

incentive as banking business.  Consequently our graduates would say better work in banking, paid more, 

less work, less thinking, less struggle.  What happens is that our industry is getting lower and lower in 

capacity. 

 

Reforms of industrial sector affect students’ career, too.  We used to have good industries in the past; one 

of them was the aircraft industry.  Regardless of the management issue, the capacity was there.  They 

employed 600 highly qualified engineers in aircraft engineering.  Due to the change of government 

leaders, however, this industry was closed down with the stated reason that, they said, the industry is not 

making profit, it’s a loss.  The company was closed and 600 engineers are now working in either Airbus 

or Boeing to develop 787 and the A380 elsewhere.  So, we lost them actually.  We trained for so many 

years but we lost them because, sorry to say, our economic leaders only see our industry in a very short 

vision like “Is there profit?  No profit?  Close or sell.”  We may not be able to restore the capacity in 
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our industry.  The recent case is our steel industry; maybe some of you read in the newspaper.  We are 

selling our steel industry.  Again we will lose some capacity, so at the end Indonesia may become just a 

buyer. 

 

Question is how we can educate our engineers if no industry will absorb them.  Who will start to change 

the situation, industry first or university first?  University can produce any graduate with any quality as 

long as there is demand and financial and other supports.  I mean we need a strong policy in industry as to, 

for example, which industry, how many people in the future, to enable us to make a planning. Necessarily, 

we have the scholarship for a student to be employed in the industrial business.  We can provide the 

scholarship in the university if we have a clear industrial policy. 

 

Development stage of our industry in Indonesia is, as you perhaps know, still in the very early stage. There 

are few R&D activities if any; most companies are just distributors.  They just distribute products from the 

main principal company or other countries.  At such stage they do not need highly qualified engineers:  

What they need are workers.  In the Indonesian case, I think that the issue is the policy, whether or not 

Indonesia wants to become a good industrial country or just a market for the developed countries.  Thank 

you. 

 

�Conference room?@ApplauseD 

 

2. University-Industry Cooperation in Engineering 
�Dr. Naohiro Hozumi 
Thank you.  Right now you referred to the in-house education and on-the-job training.  Japanese 

companies have been keen on on-the-job training for many years, while Japanese universities have been 

attaching high value on practical education.  Perhaps the commonality and overlap between these two are 

emerging these days.   

 

Next topic is about university-industry (U-I) cooperation.  We can argue that U-I cooperation is not an 

objective but is just a methodology.  Since innovation in engineering would require sound basic 

knowledge and theory as a basis, integration of theory and practice would play key role in innovation.  

Thus U-I cooperation should be on the basis of sharing the common problems between university and 

industry and mutually enhancing capabilities of the two, rather than mere division of labor between the two 

for R&D work. 

 

I do not think that university professors alone can make innovation.  Can industries alone make 

innovation?  I don’t think so.  Each of the two parties has its own shortcoming, but by cooperating 

together, not only companies get benefits but also universities and professors obtain something valuable.   

Win-win relationship should be sought for. 
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May I invite comments on in-house training and university education from panelists?  Perhaps from the 

private sector? 

 

�Mr. Mikio Matsumura 
It seems I am appointed, but as I said earlier, after I started to work for the company, I went back to the 

university for one year.  Although I first felt a little bit forced by the company to come back to university 

despite the fact that I already had master degree by that time, I was fortunate to have an opportunity to be 

engaged in a research on a theme that is new to me.  It was indeed a good experience for me since I had a 

certain research theme assigned by my company, and I was totally aware and confident about clear goal, 

the practical value and usefulness of my assigned research.  It was a good comparison with ordinary 

students who may conduct high-level research and yet having only an unclear image about the purpose and 

goal of their research.  Because of the clear understanding of my research goal, and also because of my 

feeling of obligation to the company who released me with pay from benefit-producing work for certain 

period of time, I was very earnest in learning, very diligent, perhaps more diligent than I was when I was a 

university student. 

 

I think my enthusiasm was transmitted to other students around me.  Some students who worked with me 

at the university laboratory later joined my company, and others said that because of interactions with me 

they obtained clearer image as to how the university research is connected to the real issues of industry. 

The experience of re-studying in university laboratory with the unsolved research topic that was derived 

from in-house training in my company was, indeed, valuable and rewarding. 

 

Generally speaking, once joined companies, company staff members seldom have a chance to go back to 

university, except for the field of architecture field, perhaps.  It is the case in electric power sector, partly 

because of the nature of work in the electric sector, where universities alone cannot fulfill necessary 

conditions for research.  Nevertheless I wish that such occasions may increase.  Thank you. 

 

�Dr. Naohiro Hozumi 
I have been engaged in university-industry cooperation, and worked with people from industry. Although 

some students do not pay much attention to advices by professors, they take suggestions by people from 

industry into account. It is like a child takes suggestions by neighbors into account although she/he does not 

pay much attention to advices by her/his parents. I hope as a professor that communicating people from 

industry will let the students notice that advices by professors make sense. 

 

3. International Cooperation with University-Industry Cooperation 
�Dr. Naohiro Hozumi 
Related to the current topic, the last topic we will discuss claims that university-industry cooperation has to 

be developed in order to provide better support in supporting countries as well as supported countries. It 

sounds like a new perspective. 
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� Dr. Chongrak Polprasert 
Before moving to the last topic, I would like to give a comment on a statement by the moderator. I believe 

university professors can make innovation.  I think they have the knowledge and capacity, but funding 

support is insufficient. If there is funding support, they can do. Industry would like to have innovation. 

However, in many cases they may not have willingness to support professors because their benefit from 

property would increase if they could do it by themselves. 

 

So, I think the role of the third party is important in order to promote research innovation. For example, 

malaria is a disease caused by mosquito in tropical areas and it’s widely spread to many people by 

mosquito biting. Although drugs are available for malaria like quinine, but people get resistant to them. So, 

the drugs are not very useful, and people try to develop vaccine. 

 

I will then introduce the Bill and Melinda Gates Foundation as a good example of third parties which 

promote innovation. I think you know Bill Gates; he is the founder of Microsoft. He has done a lot of 

charitable work, and said malaria should be eliminated in five years. So, he donated USD 50 million to 

universities to develop vaccines that can eliminate or prevent malaria infection.  

 

Therefore, I think that third parties like JICA, World Bank, and foundations can do something. That is why 

I think university and industry must approach, third parties like foundations to solicit support. In this 

respect, JICA has a big role to play to help developing this linkage. Thank you. 

 

� Ms. Nobuko Kayashima 

Thank you for the encouragement to JICA. We would like to do our best in order to receive continued 

support from industry. As we have discussed, I feel it is not necessarily easy to receive sufficient support in 

this recession in Japan. 

 

In terms of relations between ASEAN countries and Japan, a great amount of products of Japanese 

companies are produced in ASEAN countries. For example, I heard from a person of a car manufacturer 

that exported cars are now produced overseas. Thailand has production bases to produce exported cars of 

Japanese manufacturers. In other words, without human resources in engineering in Thailand or in ASEAN, 

Japanese car manufacturers cannot produce cars to sell abroad at their production bases in Thailand. Car 

parts to produce exported cars are purchased on-site, and have to be locally adjusted to fit their 

specification. Local human resources are then indispensable. With this circumstance in mind, we feel it 

important for people in supporting institutions and Japanese industry to consider how to support human 

resource development in Thailand and how to support human resource development for people working in 

Thailand from different countries like Myanmar and Laos. We will discuss this issue with various kinds of 

people. 
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�Dr. Naohiro Hozumi 
These statements revealed that current technologies have become very complicated, and that the world has 

also become complicated by globalization. Only one sector is not enough to conduct a project with 

supporting and supported organizations. This will lead us to today's conclusion. 

 

4. Conclusion 
�Dr. Naohiro Hozumi 
We have to conclude this session soon, and then would like to have some questions you would really like to 

ask. 

 

�Querist 
I am taking part in the TCT (Tumba College of Technology) project. This project has sent academic staff 

members in Rwanda to Indonesia to study by South-South Cooperation. In the beginning, the project had 

several members study any subjects they like in Indonesia, and some of the members were not sufficiently 

developed. 

 

We then assigned mandatory tasks including basic experiments with electricity to other members sent to 

Indonesia for study. The members were strongly against the assignment, but we made them complete the 

assignment. It turned out that skills of the members were highly developed after study in Indonesia, and 

that we only have to make their mandatory tasks clear to develop their skills. Before we assigned the 

mandatory tasks, the academic staff preferred theory, refused conducting experiments, and thought 

experiments should be conducted by technicians because they obtained bachelor degrees. Then, their skills 

were not sufficiently developed. On the other hand, assigning mandatory tasks significantly increased skills 

of members studying abroad. It turned out that they were highly motivated and continued to work for their 

university. 

 

We suffered another issue about losing developed people in the project. This happened in a department 

different from one in the first issue. We sent an academic member to Nepal for studying energy-related 

subjects. After coming back to Rwanda, the member left the department to have a better paying position. 

We could not do anything to prevent the loss. It is almost impossible for us to constitute a law to prevent 

losses of developed members. Possible ways could be like JICA will have to take responsibility for that, or 

the Japanese government will request the Rwandan government to have a law to prevent losses of people 

developed by agencies like JICA. Such losses spoil JICA's support to people for studying abroad. I would 

appreciate it if you could provide any advices for these issues. 

 

�Dr. Naohiro Hozumi 
Thank you for the question. I have often heard about the first issue of the question. It makes sense that a 

reasonable motivation makes people highly active. It is not easy for me to answer the other question. 
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�Querist 
I am a former staff member of ICCEED and currently its visiting professor. ICCEED has been deeply 

involved in international cooperation projects by JICA for higher education on engineering. One of the 

main objectives for international cooperation projects for engineering education by JICA is quality 

enhancement of education. It is justified for the following reasons: the overall goal of the projects is 

industrial development of target countries, and the development needs qualified engineers who support 

industry. Therefore, engineers needs to be enhanced by engineering education. 

 

I then would like to ask a question to Dr. Satryo from Indonesia at first. In Indonesia, JICA has conducted 

international cooperation projects for more than twenty years such as Higher Education Development 

Support (HEDS) Project in Indonesia from 1990 till 2002 and Technical Cooperation Project for the 

Development of the Engineering Faculty of the Hasanuddin University. How effective has the international 

cooperation projects by JICA been for industrial development? One criterion to measure the effectiveness 

can be the number of engineers developed by the projects. He showed the numbers of engineers and 

graduates with degrees in engineering in China and India. As far as I remember, Dr. Satryo previously 

mentioned Indonesia needed a certain amount of engineers and then needed cooperation projects for 

engineering education. I would like to ask him how many engineers the projects produced and how the 

engineers contribute to industrial development. 

 

I also would like to ask a question to Dr. Chongrak. A few decades have passed since the beginning of a 

series of JICA's projects for King Mongkut's Institute of Technology Ladkrabang. I would like to know 

how much these projects have contributed to the overall goal in Thailand. I ask this question because we 

would like to have guidelines for future higher education support by JICA. I would appreciate it if you 

could provide us suggestions for our directions of projects for engineering education. 

 

�Dr. Naohiro Hozumi 
Thank you for the question. I think this question surely interests the audience. Because time is running, I 

would appreciate it if anyone could answer the questions very briefly. 

 

�Dr. Satryo Brodjonegoro 

In short, I would like to mention that JICA contribution to Indonesia is quite significant. One of the projects 

like HEDS JICA project was very fundamental to develop engineering faculty in Sumatra, especially in 

Andalas University.  Without HEDS project at the time, we would not have the engineering faculty in that 

area and the impact is that we had so many engineers produced by university. And of course, they 

contribute to the industry although the level of significance is not too high because of limited opportunity 

and lacking of industrial policy. But there is a contribution from JICA. 

  

Also, the other one is for EEPIS (Electronics Engineering Polytechnic Institute of Surabaya) in Surabaya. 

This is one of the best polytechnics in Indonesia supported by JICA and they produce so many highly 
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skilled technicians to work in electronic industry. Again, the contribution is significant but when we look at 

the need of the nation in general, still the number of engineers is quite small. So actually we need further 

support from anybody including JICA so that we can have a critical mass of engineers that can develop 

Indonesia. So, thank you for the previous support, JICA. Our engineering faculty is now quite greatly 

improved because of the JICA support. Thank you. 

 

�Dr. Chongrak Polprasert 
I will briefly answer the question as well. I think JICA's contribution for education in Thailand is really 

important not only to King Mongkut's Institute of Technology but to Chulalongkorn University and to 

Asian Institute of Technology. The result is that the quality of education in Thailand is now improved a lot. 

It is important because now our engineering education is appreciated we are more respectable by the 

people, and accepted by the community and the society, in general. 

 

When government or industry wants to have new projects, some conflicts may happen. For example, 

Thailand now needs to have more electricity, and has to build a nuclear power plant in the next five or ten 

years, but community opposes because people are afraid that the nuclear power plant may cause some 

negative effects like pollution. Last week I visited and learned a nuclear power plant in Kashiwazaki, 

Japan. I will explain what I learned to the people after coming back to my country, and I hope they will 

accept.  

 

International cooperation by Japan is helpful for industry and people, and able to satisfy needs of the 

government and people. Thanks to Japanese cooperation and the long-term results of JICA contribution, 

quality of education is raised, and university professors and university are well accepted and respected by 

the people. So, these are the conclusions I want to share with you. And again thank you JICA. 

 

�Ms. Nobuko Kayashima 

Thank you for your encouraging comments on JICA. I am also thankful to the previous question regarding 

people who were supported in a project and then left their positions in Rwanda. We truly appreciate your 

effort in a JICA project in Rwanda. I understand that situation of Rwanda is quite challenging although its 

difficulty is different from ones in ASEAN countries. The question mentioned that some people supported 

in a project left their positions after they finished studying abroad with our support. The economic situation 

of Rwanda is quite serious, and then significant difference appears between people studying abroad and 

their real community. Similar issues occur in ASEAN countries and other developing countries.  

 

JICA has to operate projects to fulfill their prescribed goals set out in the beginning as well as their 

short-term objectives. To prevent brain drain from the project, we negotiate with and make promises from 

governments of supported countries from the beginning of the project. As I mentioned earlier, projects for 

higher education are always embedded in its local society, so no matter how much we negotiate and no 

matter what kind of written consensus we have with the government, we cannot necessarily prevent all of 
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the people supported in the project from leaving. Each project has objectives which need to be achieved at 

the end of the project. We are making our efforts to prevent the brain drain, but it is still inevitable that 

some supported people leave the supported institution. 

 

Brains were seriously drained from not only projects, but supported countries. However, the term “brain 

drain” is recently replaced as the “brain circulation” because what is global creates value in the globalized 

world. We should not only prevent people from leaving, but positively recognize that people who left in the 

past may come back later with experiences, or that some people may leave, but other talented people may 

come. I feel that such mobility of human resource could be valuable in the current globalized world. If we 

cannot let them stay in their country, we may have to let them have more experience out of the country. 

 

According to the question, supported people may leave from the project, but they may actively perform in 

other places of Rwanda, or in Kenya, the neighbor country. In each project by JICA, we are strongly 

requested to achieve its objectives in a limited period. We sincerely try to achieve the objectives, and may 

also need to think about value created by brain circulation and mobility of human resource. 

 

�Dr. Naohiro Hozumi 
Thank you very much. As we have discussed, education is difficult. Once a dam is constructed, its 

construction project is over. Education implies lasting succession or transfer of values among people. When 

a project for education is over, it's not the end of its educational support. It is very important to have 

continuous linkages.  

 

Another interesting discussion issue today was a proposal of international collaboration from the private 

sector. In any case, it can't be handled by any single sector. As we have mentioned, support from JICA will 

be definitely indispensable. 

 

We plan to have this forum next year as well. Since we have a lot of comments, I hope that you will give us 

continued support to ICCEED. The time is pressing. We would like to close the panel discussion. Thank 

you very much. 

 

�Overall Moderator 

Thank you very much for the precious idea.  Thank you for the panelists. 

 
Note: Records of discussions by Japanese lecturers and querists above are provisional translation from 

Japanese original. 
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Closing Address 
 

Yukio Kiuchi 
Director  

International Cooperation Center for Engineering Education Development  

Toyohashi University of Technology   

 
 
Thank you very much for your participation in the forum for over three hours since two o’clock today.   

 

Please allow me to review today’s discussions briefly.  Professor Dr. Polprasert from Thailand talked 

about the very close, continued and successful cooperation of SIIT with industry from the outset of the 

Institute, including not only research but in the field of education, in the form of corporative education and 

others.  Professor Dr. Satryo deliberated knowledge identity, ethics, meaning of engineering education and 

related conceptual issues of engineering education, as well as different challenges the Indonesian 

engineering education is facing. 

 

Both of the two lectures touched upon one common issue that we the organizers of the Forum had not paid 

ample attention:  It is the importance of “quantity” and “dissemination” of quality education.  Last year, 

the Eighth ICCEED Open Forum concentrated discussions on quality and relevance issues of engineering 

education.  Today, when we deliberated the impact of engineering education to industrial development, 

where it is revealed that not only quality but also quantity matters, as both Dr. Chongrak and Dr. Satryo 

argued.   

 

Director Kayashima of JICA stressed the needs for different approaches of cooperation to be applied to the 

different levels of socio-economic development.  Ms. Kayashima stated that JICA has been focusing its 

support to key universities in the recipient countries but support to key universities alone may not be 

sufficient to achieve industrial development.  The statement seems parallel to the argument raised by Dr. 

Satryo, namely the need for the nationwide dissemination of quality education.  

 

Mr. Matsumura of Kansai Electric Power Co. Inc. introduced unique approach for international cooperation 

in the field of electric power service industry, including that in the sector encompasses different industrial 

sectors including manufacturing.  Mr. Matsumura made valuable suggestion that what is needed is the 

concerted action among different sectors including power service industry, manufacturing industry and 

academia 

 

At the succeeding panel discussion, a wide range of issues were deliberated including value of higher 

education, issues related to university-industry cooperation, the U-I linkage for international cooperation.   
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This forum’s overarching theme was international cooperation, but the discussions went on to other 

required forms of cooperation for the sake of international cooperation.  It revealed that efficient 

international cooperation in the field of engineering education would require other forms of cooperation 

including U-I cooperation and inter-sectoral ones. 

 

In concluding my closing remarks, let me reiterate our big applause to all the panelists, lecturers and all of 

the participants here who kindly joined in the discussions all the way from different part of Japan and 

abroad. 

 
Thank you. 
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lending business of electric power projects in eastern Asian countries such as Indonesia, Philippines, China, 
and Mongolia. After coming back to The Kansai Electric Power Co. Inc., he continued to participate in an 
energy project in Mongolia as a consultant hired by World Bank from 2001 to 2006. Through these projects, 
he has proposed a new approach to international cooperation in electric power projects. 
 
 

Profile of Moderator 
 
Prof. Dr. Naohiro Hozumi 
Project Professor, ICCEED, Toyohashi University of Technology 
Professor, Faculty of Engineering, Aichi Institute of Technology 
 
Dr. Naohiro Hozumi received B.Eng degree from Department of Electrical and Electronic Engineering, 
Waseda University, Japan in 1981, and M. Eng and D. Eng from Graduate School of Engineering, Waseda 
University, in 1983 and 1990, respectively. 
Dr. Hozumi worked for Central Research Institute of Electric Power Industry from 1983 till 1999, and was 
temporally transferred to Research and Technology Development Division in the Central Electric Power 
Council as a deputy general manager from 1996 till 1998. He then moved to Faculty of Engineering, 
Toyohashi University of Technology as an associate professor in 1999. He has been a professor at Faculty 
of Engineering, Aichi Institute of Technology since 2008. He concurrently joined the International 
Cooperation Center for Engineering Education Development (ICCEED), Toyohashi University of 
Technology as a project professor in 2010. 
He is a senior member of the Institute of Electrical Engineers of Japan, and members of the Institute of 
Electrical and Electronics Engineers (IEEE), the Acoustical Society of Japan, and International Council on 
Large Electric Systems, respectively. 
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工学教育における国際協力と
産業人材育成への貢献

－国際協力機構の取り組み－

平成22年11月26日
国際協力機構（JICA)

人間開発部長

萱島 信子

2

政府開発援助 (ODA)とJICA

3

• 技術協力
日本の技術・知識・経験を活かし、開発途上国の社会・経
済の開発の担い手となる人材の育成を行う援助手法。

• 有償資金協力（円借款）

JICAにおける主な援助手法

有償資金協力（円借款）
低金利で返済期間の長い緩やかな条件で、開発途上国
に対して開発資金を貸付ける援助手法。

• 無償資金協力
返済義務を課さずに開発資金を供与(贈与)する援助手
法。

4

2009年度協力実績（援助手法別）

←協力金額

分野別協力実績→

5

JICAの教育協力の目的と重点領域

1. 基本的人権としての教育

2. 社会・経済開発への貢献

教育協力ポジションペーパー「JICAの教育分野の協力－現在と未来－」より抜粋。

基礎教育改善基礎教育改善

3. 多文化共生社会を実現す
るための相互理解の促進

URL: http://www.jica.go.jp/activities/issues/education/pdf/positionpaper.pdf

高等教育普及高等教育普及

6

JICAの高等教育協力の概要

• 各地域・国の中核となる拠点大学（高等教育機関）
の能力強化

• 教員の能力向上、キャンパスや教育研究資機材整
備 大学運営体制強化 産学地連携促進 大学間備、大学運営体制強化、産学地連携促進、大学間
ネットワーク支援等

• 我が国の知見・経験を踏まえた工学、農学、保健分
野での協力

• 本邦大学の協力を得ながら実施
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7

「工学系」高等教育支援の意義

産業の競争力強化

経済成長の促進・社会の発展

技術・生産管理能力の向上

研究開発機能の強化
高度人材の育成

8

「工学系」高等教育支援の特徴

＜日本型工学教育の特徴＞

研究室中心教育

講義・演習・実験一体型教育 産業界との連携

創造力創造力 実践力実践力 応用力応用力

自国の地域特性をふまえた産業競争力強化のための能力を習得。

9

産業界への貢献

JICAの支援を通じた産業界への貢献

高等教育機関

教員の教育指導・研究

能力向上支援

カリキュラム・シラバス

・教材等の整備支援

高度技術を有する
人材（卒業生）の輩出

（例）ケニア「ジョモケニヤッタ農工大学プロジェクト」

研究活動支援

施設・機材の整備支
援

大学間・産業界との
共同研究促進

管理・運営体制改善

（例）ケ ア ジョモケ ヤッタ農工大学プロジェクト」
タイ「モンクット王工科大学ラカバン校」への支援

（例）ベトナム「ホーチミン工科大学地域連携機能強化
プロジェクト」

インドネシア「ガジャマダ大学産学地連携総合計画
プロジェクト」

1960年代～ 工学/農学/医学部・学科の新設・拡充（技協/無償）

ｷﾝｸﾞﾓﾝｸｯﾄ工科大、ｼﾞｮﾓｹﾆｱｯﾀ農工大他

1980年後半～ その他の分野の高等教育機関の研究教育能力向上（技協）

1988年 留学生借款

1999年 留学生支援無償

2000年頃～ 大学間ネットワーク構築、産学地連携等(技協） SEED-Net他

2008年～ 文科省との連携による地球規模課題国際科学技術協力

JICAの高等教育協力の変遷
10

2008年 文科省との連携による地球規模課題国際科学技術協力

2008年 JBIC円借款部門の統合 (キャンパス建設、奨学金供与）

1990年頃まで、高等教育協力（農工医学部の新設や拡充）は
日本の教育協力の大要を占めていた。90年以降、高等教育協

力のシェアは減少したが、近年の科学技術の重要性の再認識
やグローバル化進展にともない、科学技術分野の高等教育支
援、研究協力、交流事業は急速に拡大しつつある。また、円借
款による大学キャンパスの建設や奨学金供与も行われている。

11

途上国のニーズについての認識
情報技術の発展、知識基盤社会の出現、経済社会のグ
ローバル化により、高等教育や科学技術が一層重視

高等教育自体のグローバル化

日本の高等教育との関わり

今後のJICAの高等教育協力の課題

課題
科学技術は日本が比較優位を持つ分野

日本の高等教育にも益する協力を

高等教育をめぐる国家競争と国益

日本の大学との連携強化

産学連携

援助人材の確保や育成

タイ国 モンクット王工科大学ラカバン (KMITL)

電気通信訓練センターか
ら、累次の技術協力、無償資
金協力により、タイの工科系
トップ大学の一つにまで発展し
た、JICAの工学系高等教育案
件の代表例。

産業界に150,000人以上の
優秀な卒業生を輩出。

ノンタブリ電気通信大学に昇格

モンクット王工科大学（KMIT）に。
（工業専門学校2校を合併。3キャンパス体制）

ノンタブリ電気通信訓練センター設立

1960

1964

1971

1960～1965
第1次 技術協力

12

モンクット王工科大学ラカバン(KMITL)
として独立

卒業生は、タイの国営企業
の幹部や国際的なIT関連企業
の代表として活躍。

研究面でも実社会の問題解
決に貢献。

例） 携帯電話通信アンテナ
開発、日系企業の技術的課題
の解決

今後の課題は、民間企業と
の組織的な連携促進。

KMITノンタブリ・キャンパスが
ラカバンへ移転

1972

1986

1972～74
第1次 無償資金協力

1978～1982
第2次 技術協力

1984～86
第2次 無償資金協力

タイの工学系トップ大学の一つに発展

1988～1993
第3次 技術協力

1997～2002
第4次 技術協力
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目的 (期間2006年7月～2009年3月)
大学が産業界や地域社会と連携し、
これらに寄与する研究開発、技術開発
を行い、産学地連携モデルを構築する。
活動の実績：
40件の研究プロジェクトを支援

国際会議での発表：27件

インドネシア国 ガジャマダ大学
産学地連携総合計画プロジェクト(UGM Hi-LINK)

 産業界

課題解決

地域社会

インドネシア国の
経済・社会の発展へ

13

実用化に向けた共同研究テーマ（例）
・地元産の鉱物を活用した排水処理
・竹材を利用した環境配慮型建築技術
・牛糞を利用した小規模メタンガス発生装置の
農村部への普及等
産学地連携の成果：

・研究・地域サービスセンターの設立（組織改革）
・広報・マーケティング活動の展開
（ジャカルタ・ジョグジャカルタでMiniExpo開催）

　     大学
教育 研究

産学地連携

社会貢献

受託研究人材育成

技術相談 共同研究
新技術開発

14

アセアン工学系高等教育ネットワーク（SEED-Net）

若手教員の育成
・910名が博士・修士号取得
（アセアン域内メンバー大学工学部教員の20%） *シンガポール、ブルネイを除く

SEED-Netの成果

ネットワークを通じたアセアン域内の
中核大学の強化と工学系人材育成

SEED-Netの目的
ASEAN10カ国：
メンバー大学19校

日本：
国内支援大学11校

ヤンゴン大学
ヤンゴン工科大学

チュラロンコン大学
モンクット王工科大学ラカバン
ブラパー大学

カンボジア工科大学

ハノイ工科大学
ホーチミン工科大学

フィリピン大学
デラサール大学

• 北海道大学
• 慶応義塾大学
• 京都大学
• 九州大学
• 政策研究大学院大学
• 芝浦工業大学
• 東海大学
• 東京工業大学
• 豊橋技術科学大学
• 東京大学
• 早稲田大学

ラオス国立大学

ブルネイ大学

ASEAN各国の

工学系トップ大学

ASEAN10カ国：
メンバー大学19校

日本：
国内支援大学11校

ヤンゴン大学
ヤンゴン工科大学

チュラロンコン大学
モンクット王工科大学ラカバン
ブラパー大学

カンボジア工科大学

ハノイ工科大学
ホーチミン工科大学

フィリピン大学
デラサール大学

• 北海道大学
• 慶応義塾大学
• 京都大学
• 九州大学
• 政策研究大学院大学
• 芝浦工業大学
• 東海大学
• 東京工業大学
• 豊橋技術科学大学
• 東京大学
• 早稲田大学

ラオス国立大学

ブルネイ大学

ASEAN各国の

工学系トップ大学

フェーズ1：2003.3～2008.3
フェーズ2：2008.3～2013.3

アセアン各国の工学系中核大学が育成され、日本のリーダーシップの下、
強固な工学系人材のネットワークを構築

アセアン域内での高等教育ネットワーク強化
・従来、アセアン域内の教育・研究連携は希薄

↓
・アセアン域内、アセアン-日本との共同研究推進
（約700件の共同研究、1,000件超の論文、1,300名の教員相互派遣）

・学会の開催（約70回、参加者約7,000名）
約3割の参加者は産業界・他大学へと拡大・多様化。

（共同研究実施例）地震ハザードマップ
廃棄物活用型汚水処理システム

アセアン域内の大学院プログラム強化
・中核大学の大学院プログラムの国際化、活性化、質の向上

協力期間

マレーシア科学大学
マラヤ大学

シンガポール国立大学
ナンヤン工科大学

バンドン工科大学
ガジャマダ大学

ブルネイ大学
ブルネイ工科大学マレーシア科学大学

マラヤ大学

シンガポール国立大学
ナンヤン工科大学

バンドン工科大学
ガジャマダ大学

ブルネイ大学
ブルネイ工科大学
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Contribution of Engineering Education 
to Industrial Development –

f SA case of Thailand through SIIT

By

Prof. Chongrak Polprasert

Dr. Rachnarin Nitisoravut

Sirindhorn International Institute of Technology

Thammasat University, Thailand1

Percent Distribution of Export Products of 
Thailand during the First 7 Months of 2010

Other export

Electronic machines, 
17.1

El t i l li

Ref: Office of the Permanent Secretary Ministry of Commerce

Agriculture/ 
Agroindustrial
products, 16.6

Other export 
products, 15.9

Electrical appliances, 
10.5

Motor vehicles and 
parts, 11.3

Plastics, 4.6
Textiles/Garments, 3.9
Construction materials, 

4.0
Gems and Jewelry, 5.8

Rubber, 3.3

Others, 7.0

Industrial 
products, 

67.5

2

Thai Industrial Estates

Ref: Office of the Permanent Secretary Ministry of Commerce

Total=42

3

Percentage of Foreign Investors 

Ref: Office of the Permanent Secretary Ministry of Commerce4

Figure 2: The Human Development Index 
Gives a More Complete Picture Than Income

5

Thailand’s Human Development Index 2007

HDI value Life expectancy at birth 
(years)

GDP per capita

1. Norway (0.971) 1. Japan (82.7) 1. Liechtenstein (85,382) 

85 Ukraine (0 796) 105 Belarus (69 0)
80. The former Yugoslav 
Republic of Macedonia85. Ukraine (0.796) 105. Belarus (69.0) Republic of Macedonia 
(9,096) 

86. Azerbaijan (0.787) 106. Suriname (68.8) 81. Colombia (8,587) 

87. Thailand (0.783) 107. Thailand (68.7) 82. Thailand (8,135) 

88. Iran (Islamic Republic 
of) (0.782) 108. Fiji (68.7) 83. Dominica (7,893) 

89. Georgia (0.778) 109. Moldova (68.3) 84. Azerbaijan (7,851) 

182. Niger (0.340) 176. Afghanistan (43.6) 181. Congo (Democratic 
Republic of the) (298) 

Source: Human Development Report, 2009. UNDP6
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Modalities of University–Industry Linkages in Thailand 

Modality group Type of linkage activity

1. Training/education Cooperative education

I d t i l t i i ( ti i d ti )Industrial training (continuing education)

Small business training

Entrepreneurship training

Visiting lectureships

Source: Brimble and Doner 1997. University-industry linkages and economic development: 
The case of Thailand. World Development 35(6), 1021-1036.

7

Modalities of University–Industry Linkages in Thailand 

Modality group Type of linkage activity

2. Services/consulting Industrial extension services

Technology brokerage/licensing

Business consulting/services

Direct or indirect investments

Coordination of technology-related     
issues

Source: Brimble and Doner 1997. University-industry linkages and economic development: The 
case of Thailand. World Development 35(6), 1021-1036.

8

Modalities of University–Industry Linkages 
in Thailand 

Modality group Type of linkage activity

3. Research Research consulting

hJoint or cooperative research projects

Partnership contract

Personnel interchange or industrial fellowships

Shared equipment or facilities

Source: Brimble and Doner 1997. University-industry linkages and economic development: The 
case of Thailand. World Development 35(6), 1021-1036.

9

Scientists and Engineers per Million People, 
1991–98

Country S&E per 
million people

Japan 4909

United States 3676
Australia 3357

Country S&E per 
million people

Philippines 157

India 149

Thailand 103

Malaysia 93Canada 2719

United Kingdom 2448
Russian fed. 2318
Korea, Rep. 2193

Yugoslavia 1099

China 454
Venezuela 209
Singapore 191

Source: Rasiah, Rajah(2002) 'TRIPs and Industrial Technology Development in East and South Asia', The 
European Journal of Development Research, 14: 1, 171 — 199.

Malaysia 93

Bangladesh 52

Total 1443

NIEs (Newly Industrialized Economies) 938

2nd NIEs 279

European Trans 1759

Developed 2430

Developing 975

LIDEs (Less Industrialized Economies) 931

10

High Tech Exports, 1999 (%)
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Leading Thai Universities Offering Engineering 
Programs

Kasetsart 
University

1 2

Khon Kaen 
University

Chiang Mai 
University

4

Suranaree 
University of 

5

Chulalongkorn  
University

3

Thammasat 
University

6

y y U e s ty
Technology

y

Sirindhorn 
International 
Institute of 
Technology,
Thammasat 
University

7

Dhurakij 
Pundit 
University 

8

Rajamangala 
University of 
Technology

9

Naresuan 
University

10

Mahidol 
University

11

Songkla 
University

12

12
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Leading Thai Universities Offering Engineering 
Programs

King Mongkut's 
University of 
Technology

15

Mahanakorn 
University of 
Technology

18

King Mongkut's 
University of 
Technology 

1614

Siam 
University

King Mongkut's 
Institute of 
Technology

13

Silpakorn 
University

17

Technology 
Thonburi 

gy

Mahasarakham 
University

19

Ubon 
Ratchathani 
University

20

Burapha 
University

21

Walailak 
University

22

Rajamangala 
University of 
Technology 
Lanna 

24

gy
North Bangkok

Technology 
Ladkrabang

Thai-Nichi 
Institute of 
technology

23

13

Sirindhorn International Institute of Technologygy
Thammasat University

14

A Brief Introduction to SIIT

SIIT is an International Institute of Thammasat University 
with autonomous operations, independent of bureaucratic 
system

Founded in 1992 by the Federation of Thai Industries (FTI),Founded in 1992 by the Federation of Thai Industries (FTI), 
the Japan Federation of Economic Organizations 
(Keidanren), and Thammasat University, with initial funding 
from FTI and Keidanren.   

In 1996, His Majesty the King graciously granted the name
“Sirindhorn International Institute of Technology”

15

SIIT offers 4-year international programs in 
Engineering, Technology and Management

All courses are conducted in English

Graduates receive Thammasat U. Degree

16

Currently there are about 2,100 BEng/BSc
and 180 MS/PhD students
 
More than 60 faculty members, all with PhD

Aprox. 80 foreign students/semester    

About 4,100 alumni (15 batches)About 4,100 alumni (15 batches)

17

Vision

To be a leading international institute of technology 
for both teaching/learning and researchg g

18
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Mission

1.    Primarily to produce high-quality bachelor’s degree engineers, 
and related technologists who are able to handle advanced 
industrial technologies and use English as a working language.

2.    To conduct research and development in engineering and 
related technologies relevant to teaching and modern
industries.

19

SIIT has two campuses: Rangsit and Bangkadi
 

20

20

Schools / Department

1. Bio-Chemical Engineering and 
Technology(BCET)

2. Civil Engineering and Technology (CET)
3. Manufacturing Systems and Mechanical 

Engineering (MSME)

21

Schools / Department

4.    Information, Computer and Communication 
Technology (ICT)

5. Management Technology (MT)
6.   Common  and Graduate Studies (CGS) Dept.

22

Industrial Relations Development

23

1 AGC Flat Glass 
(Thailand) Public 
Company Limited

2 Ajinomoto Co., 
(Thailand) Ltd. 

Japanese Companies in Thailand, hiring SIIT Graduates 

( )

3 Asian Honda Motor Co., 
Ltd.

4 Fujitsu Systems 
Business (Thailand) Ltd.

5 Hino Motors Sales 
(Thailand) Ltd.

6 HOYA LENS THAILAND 
LTD.

24
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7 Marubeni Corporation

8 Mitsubishi Motors 
(Th il d) CO LTD

Japanese Companies in Thailand, hiring SIIT Graduates 

(Thailand) CO,LTD

9 Mizuho Corporate Bank 
(Bangkok Branch)

1
0

NHK SPRING 
(THAILAND) CO,.LTD

1
1

Nissan Technical Center 
South East Asia Co., 
Ltd.

1
2

Panasonic Electric 
Works (Thailand) 
Co.,Ltd.

25

1
3

Siam DENSO 
Manufacturing Co., 
Ltd.

1
4

Sony Device 
Technology 

Japanese Companies in Thailand, hiring SIIT Graduates 

4 (Thailand) Co., Ltd.

1
5

TATEYAMA 
(THAILAND) CO., 
LTD.

1
6

Thai Obayashi 
Corp.,Ltd

1
7

Thai Toshiba 
Electric Industries 
Co.,Ltd.

26

18 Toshiba I.S. 
Consulting 
Corporation

19 Toyota Boshoku Asia 
Company Limited

Japanese Companies in Thailand, hiring SIIT Graduates 

Company Limited

20 Toyota Motor Asia 
Pacific Engineering & 
Manufacturing Co., 
Ltd.

21 Toyota Tsusho 
Electronics (Thailand) 
Co., Ltd.

22 Toyo-Thai Corporation 
Public Company 
Limited (TTCL)

27

Extended Training Program

SIIT students attending practical training at companies during 
the 2nd semester of their 4th year ( 4-6 months period)

28

Job Opportunity (SIIT Job Fairs)

SIIT -Organized Job Fairs in January annually
29

Students’ Graduation 2009

Further Study
31%

Working &

Others
19%

(Update: September 2010)

Working
46%

Working &
Further Study

4%

30
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Type of Business hiring SIIT Graduates 
In Academic year 2009
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Attributes of SIIT Graduates contributing to 
industrial, national and regional development  

Technical competency and industrial experiences 
Internationality and ability to work as team players 
English proficiency and processing presentation skills, 

32

Attributes of SIIT Graduates contributing to 
industrial, national and regional development  

Employability through experiential learning and extended 
training at industries or international partner 
universities/organizations
Opportunities for graduate studies at leading universities 
b d h h i ll b i d kiabroad through extensive collaboration and networking

33
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Special thanks are due to Miss Peechalika 
Khattiya for assisting in the preparation of this 
presentation

34

Thank you
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Enhancement of Engineering Education 
and its Impact to Industrial 
Development in Indonesia

Satryo Soemantri B.

1

Three dimensions of becoming 
engineer

• Development of accountable disciplinary 
knowledgeknowledge

• Forming identity as an engineer

• Navigating through engineering education

• Integrating the three dimensions

2

Disciplinary knowledge

• Traditionally associated with the concept of 
learning in the school aged years

• Acquisition of disciplinary knowledge
• The expert novice paradigm• The expert‐novice paradigm
• Ethnographic approach to disciplinary knowledge
• Accountable disciplinary knowledge

Ethnography is a methodological approach that employs various methods, 
including observation and regular conversation with study participants in and 
around their routine activities in order to describe and understand specific 
social worlds in terms of viewpoints of participants

3

Engineer identity

• Formation of an identity as a particular type of 
disciplined person

• Learning involves more than the acquisition of• Learning involves more than the acquisition of 
knowledge and skills but also involves changes 
in what types of people they become and in 
how someone understands him or herself in 
relation to a particular disciplinary practice

4

Engineering education

• ‘obligatory passage points’
• Institutionally identified engineer
• Different students navigate differently through 
engineering and these differences can beengineering, and these differences can be 
consequential not only for where they end up but 
also for the duration of their undergraduate 
experience, the social networks they create, and 
the quality and substance of their identification 
with engineering

5

Ethics and professional responsibility

• Ethics codes

• First cannon of engineering ethics

• Honesty

• Fairness

6
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Ethics code

• As a way to frame the goals of education for 
ethical development

• One of ABET learning outcomes: ‘an 
d di f f i l d hi lunderstanding of professional and ethical 

responsibility, broad education necessary to 
understand the impact of engineering solutions in 
a global and societal context, recognition of the 
need for and ability to engage in life‐long learning, 
and knowledge of contemporary issues’

7

First cannon of engineering ethics

• Public safety

• Environmental sustainability

• Broad public mission of engineering

professional engineer means that they are member of a 
community and they can not act alone, that they do not just 
do everything that they are asked to do. 

8

Honesty 

• High prevalence of cheating among 
engineering students and the predictive value 
of that cheating for dishonesty in the 
workplace underscores the importance of this 
set of issues

• Professional ethics in engineering goes well 
beyond the ethics of being a student

• Connect academic integrity with ethical 
concerns

9

Fairness 

• One of a number of ethical issues that come 
up naturally in connection with teamwork

• Issues of fairness are represented in 
engineering code of ethics

10

Ethics curriculum and pedagogy

• Curricular arrangements

• Case discussions as the central pedagogy of 
engineering ethics

• Community based learning

11

Curricular arrangements

• Stand alone courses in ethics

• Brief discussions of professional responsibility 
and ethics

• Modules on engineering ethics and 
professional responsibility

12
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Case discussions

• Historical cases mentioned or discussed in the 
context of lectures

A ki t d t t k h i b t l• Asking students to make choices about values 
issues in analytic problems before proceeding 
with their calculations

• Students develop case studies in which they 
analyze engineering decisions for ethical as 
well as technical quality

13

Community based learning

Community based learning has emerged over 
the past decade as an increasingly important 
pedagogy used by engineering faculty topedagogy used by engineering faculty to 
foster a wide array of important outcomes 
including a sense of social and professional 
responsibility, ethical awareness and 
sophistication, and skill in negotiating the 
contexts of engineering work

14

Skill development for engineers

• What engineering students need to learn today 
(The Engineer of 2020)

• What educational research teaches us

• Modeling thinking and learning (activation, 
association, compilation, control)

• Implications for educational practice

• Thinking and learning about modeling

• Implications for instruction and curriculum design

15

What educational research teaches us ?

• Constructivism

• Knowledge organization (deep foundation of 
f t l k l d d t d f t d idfactual knowledge; understand facts and ideas; 
organize knowledge)

• Thinking about thinking (metacognitive 
approach)

16

Implications for educational practice

• Students assemble their responses to 
instruction from what they already know

• It is difficult to undo a strong synapse• It is difficult to undo a strong synapse

• Student responses may be context dependent

• To know what students know about the topic

• Instructors may have to ‘reverse engineer’ 
their compiled knowledge

• Students’ framing of appropriate knowledge
17

Thinking and learning about modeling

• Use of math in science and engineering

• Engineers and scientists expect mathematics 
to mean somethingto mean something

• The differences between meanings in physics 
and math

• A model of mathematical modeling

• The games we teach, the games they play

18
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Implications for instruction and curriculum 
design

• Building student’s modeling skills

• Diversifying problems in a more traditional 
course

19

Conceptual knowledge in the engineering 
sciences

• Previous work on conceptual knowledge 
(fundamental studies; applied research)(fundamental studies; applied research)

• Examples of difficult concepts in engineering 
science (mechanics; thermal science; direct 
current circuits)

20

How to overcome learning barriers

• Do not blame the learner or the conditions

• Do not settle for a formulaic fix• Do not settle for a formulaic fix

• Get beyond the topic to the symptoms

• Get beyond the symptoms to the causes

21

Innovative engineering education

• University (should be autonomous to be 
innovative and competitive)

I d t ( h ld b b d ti l it• Industry (should be based on national capacity 
development to generate added‐value)

• Government (should provide incentive for 
university and industry empowerment)

22

Enhancing science and technology 
capacity

• Observation on the current state

• Dynamics of production system

• What need to be done (initiative to remove (
obstacles; encourage government fiscal policy; 
establish certainty; institutionalize media; develop 
rules & regulations  for venture capital)

• Conditionality for enhancement (investment for 
industrialization; strengthen national S&T system; 
university‐R&D organization collaboration)

23

Role of university in national 
development

• Changing roles of the university

• Coping with the challenge

• Translational research

• Triple helix model (collaboration among 
university – industry ‐ government) 

• University led development strategy

24
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25 26

27 28

Supply and demand of engineers

• Changes in educational policy and education 
systemsystem

• Motor of economic growth

29

Quality issues

• Types of engineers – dynamic versus 
transactional

• Competitiveness in relation to global economy

• Quantity – quality trade off ?

30
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Global competitiveness report 2010‐
2011 (World Economic Forum)

• Infrastructure

• Higher education and training

• Labor market efficiency

• Technological readiness

• Business sophistication

• Innovation 

31

Infrastructure 

• Quality of overall infrastructure: 90
• Quality of roads: 84
• Quality of railroad infrastructure: 56
• Quality of port infrastructure: 96• Quality of port infrastructure: 96
• Quality of air transport infrastructure: 69
• Available airline seat kilometers: 21
• Quality of electricity supply: 97
• Fixed telephone lines: 82
• Mobile telephone subscriptions: 98

32

Higher education and training

• Secondary education enrollment rate: 95
• Tertiary education enrollment rate: 89
• Quality of the educational system: 40

li f h d i d i• Quality of math and science education: 46
• Quality of management schools: 55
• Internet access in schools: 50
• Local availability of research and training services: 
52

• Extent of staff training: 36

33

Labor market efficiency

• Cooperation in labor‐employer relations: 47
• Flexibility of wage determination: 98
• Rigidity of employment: 100
• Hiring and firing practices: 38• Hiring and firing practices: 38
• Redundancy costs: 127
• Pay and productivity: 20
• Reliance on professional management: 57
• Brain drain: 27
• Female participation in labor force: 109

34

Technological readiness

• Availability of latest technologies: 77

• Firm‐level technology absorption: 65

• FDI and technology transfer: 54FDI and technology transfer: 54

• Internet users: 107

• Broadband internet subscriptions: 99

• Internet bandwidth: 102

35

Business sophistication

• Local supplier quantity: 43
• Local supplier quality: 61
• State of cluster development: 24
• Nature of competitive advantage: 33• Nature of competitive advantage: 33
• Value chain breadth: 26
• Control of international distribution: 33
• Production process sophistication: 52
• Extent of marketing: 56
• Willingness to delegate authority: 32

36
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Innovation 

• Capacity for innovation: 30
• Quality of scientific research institutions: 44
• Company spending on R & D: 26
• University‐industry collaboration in R & D: 38
• Government procurement of advanced tech 
products: 30

• Availability of scientists and engineers: 31
• Utility patents per million population: 89

37

Engineering industry

• PT United Tractors Pandu Engineering is one of the 
leading (high added‐value) engineering industries

• 50 engineers (mostly mechanical) graduated from 
Indonesian universities

• Design and engineering; component fabrication; 
manufacturing

• Industrial equipment; heavy transportation 
equipment; pressure tank; aircraft towing tractors; 
ship building; material handling equipment

• Major supplier for open pit mining industries in 
Indonesia and in Mongolia

38

39 40

41 42
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43

どうもありがとうございました – Thank you –
Terima kasihTerima kasih

44

講演 3 発表資料 サトリオ・スマントリ氏 
Presentation Material for Lecture 3  Dr. Satryo Soemantri B. 

 

 



Engineering Education and 
Industrial Development 
in Electric Power Sector 

～Role of players for

©2010 KEPCO All Rights Reserved.

～Role of players for 
international cooperation ～

THE KANSAI ELECTRIC 
POWER CO., INC.

26 November,  2010 

INDEX

1. Introduction
2. Development of Electric Power Sector and 

Technology 
3. International Cooperation on Electric Power 

Sector

©2010 KEPCO All Rights Reserved.

Sector 
4. Suggestion; Cross-Sectional Human Resource 

Development Program
5. Conclusion

Each light has a life.
We can do our best 
by thinking so.

１．Introduction

©2010 KEPCO All Rights Reserved.

Self-Introduction
Name Mikio Matsumura
Official 
position

Executive Officer, Power Distribution, Power System Division, 
The Kansai Electric Power Co., Inc 

Education 1983.3  Master Degree of electric engineering, 
Waseda University, Japan

Work 
Experience

‘83.4 Joining The Kansai Electric Power Co., Inc 
Mainly involved in power distribution and customer service
Special assignment as a researcher, studied transitional phenomena in power 

distribution system on lightening and protection design (‘86.4-’87.3)
Participated in Power System Engineering Course provided by GE in USA(‘98 9

1

©2010 KEPCO All Rights Reserved.

Participated in Power System Engineering Course provided by GE in USA( 98.9-
’89.4)

‘96.6 Power Engineer, The World Bank
Extensively involved in power projects in various countries including Indonesia, 

Philippines, China and Mongolia.

‘00.6 Manager, The Kansai Electric’s Headquarter, Distribution
Planning

Participating in World Bank supervision mission for Mongolia as a power 
distribution consultant, while involving in power distribution and customer service in 
KEPCO.

‘06.6 General Manager, The Kansai Electric’s Headquarter, 
Sales Department

‘09.6 Present Position

Abstract of Electric Power Enterprise
（General value chain of Electric Power Enterprise）

Procurement
Fuel Generation

Transmission 
& 

Distribution

Customer 
Service

2
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Huge General Industry owning various power facilities

・Natural Gas
・Oil
・Coal
・Uranium

・Construction of
Power System

・Power Supply 
Operation

Thermal
Nuclear
Hydro

・Construction
・Operation

・Tariff
・Contract
・Sales Activity

Hokkaido
7GW

Tohoku60Hz

50Hz

Electric Power System in Japan

There are 10 utility companies.
JAPAN All companies: 

- Founded in 1951
- Vertically integrated 

3
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Kansai
34GW

Shikoku
7GW

17GW

Tokyo
64GW

Chubu
33GW

Hokuriku
8GW

Chugoku
12GW

Frequency Conversion 
Stations
(3 sites, total 1000MW)

500 km

Interconnection

Okinawa
2GW

Kyushu
23GW

Generating Capacity as of 31/3/2010Total: 207GW
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The Kansai Electric Power CO., INC.

Capital 5,300 mil USD
Revenue 28,000 mil USD

Sales Volume 145,900 GWh

*As of 31/3/2010
1USD=93Yen

<Company Profile>

ＯＳＡＫＡ

ＫＹＯＴＯ

Supply Area     28,700 km2

Population       21 million
Peak Demand 33,060 MW

（FY 2001）

13 illi t i K i A

4
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ＫＯＢＥ

200km

250km

-13 million customers in Kansai Area, 
including Osaka, Kyoto and Kobe.

200

300

400

Size of KANSAI

KANSAI is the 10th largest IOU 
(Investor Owned Utility) in the world.
2nd largest in Japan after Tokyo EPCO

Assets (Billion $)

5
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0

100

Reference: Forbes Global 2000 (Apr 21, 2010) Except state-owned or provincial utilities
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1200

1400

1600

Development of Electric Power Sales 
and New Technologies

（100GWh）

Bubble 
Economy 

Burst

World 
Financial Crisis

Great 
Hanshin 

Earthquake

DC Interconnection,
Kii-Chanel

Kyoto
Protocol

Solar Power 
Station, Sakai

５００ｋＶSystem 
In service

Huge Dam,
Kurobe

6
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0

200

400

600

800

1951 '55 '60 '65 '70 '75 '80 '85 '90 '95 '00 '05 '06 '07 '08 '09
（Fiscal year）

Distribution 
Automation System

Pumped Storage 
Generation; Adjustable 

Speed, OkawachiNuclear Power 
Station, Mihama

Oil Crisis

Rapid Economic 
Growth

２．Development of Electric Power Sector and 
Technology 

©2010 KEPCO All Rights Reserved.

Academic
Organization

Development of Electric Power Technology 

Manufacturer University

Power 
Equipment

R&D
Human Resource

Joint 
Research

Needs of Research

Human Resource

･New Technology
･Equipment ･Theoretical Analysis

･Simulation

Information 
Exchange

7
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Government

Customer

Service

Electric 
Power 

Compan
y

Research

Improvement 
Idea

Technology developed with firm cooperation among 
players

･Technology Assessment as a User
･Operation & Maintenance know-how

Regulation

0

1000

2000

3000

4000

5000

6000

7000

8000

Current Circumstances in Electric Power Company

Electric Utility 
Deregulation

（100 million Yen）

Investment (KEPCO)

8
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1960 '65 '70 '75 '80 '85 '90 '95 '00 '02 '03 '04 '05 '06 '07 '08 '09

0

1987 '92 '97 '98 '99 '00 '01 '02 '03 '04 '05 '06 '07 '08 '09 '10
（Fiscal Year）

4 6

97

62

82

37

0
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100

KEPCO Japan
Average

France Britain German

(2008) (2007) (2007) (2006)(2006)

International Comparison of SAIDISAIDI （KEPCO）

（Fiscal Year）

（Minute）

Influence of 
typhoon

USA
Average

SAIDI: System Average Interruption Duration Index
(minutes/ customer･year)

（Minute）
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Smart Grid : What will happen? 9

©2010 KEPCO All Rights Reserved.

Reference：United State Department of Energy

３．International Cooperation on 
Electric Power Sector

©2010 KEPCO All Rights Reserved.

International Activities by KEPCO
Oversea IPP Business

In addition to investment of IPP business, we take part in a local enterprise 
(construction, operation, maintenance).

Oversea consulting Service
We have provided consulting service mainly to Asian countries for 
international contribution and strengthening our internal technical skills(50 
services since 1996).

10

©2010 KEPCO All Rights Reserved.

International Contribution
We make international contributions mainly through the “e8” activities and 
CDM project.

（e8会議）

5 sites
About 880 MW

【Existing Overseas Assets】

Hydro
Thermal

Philippines
San Roque 
Multi-Purpose project 

Construction of 
Hydro power station
Project scheme; BOT 

e8 :non-profit organization among the world leading utilities 
including KANSAI(JAPAN), TOKYO(JAPAN) and EDF (France)  etc 

Requirement for overseas projects

Communication Understanding of 
counterpart country

Knowledge･
Experience Overseas

Project■ knowledge of 
facility and system

■ Operation 
know-how

11
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p y
■ Historical Background 
■ National Characteristic
■ Development State

■ English
■ Local Language

Knowledge・Experience
Few opportunity to understand power systems in foreign countries

Understanding of Counterpart Country
No opportunity to understand foreign countries

Communication
Domestic language only, few opportunity to communicate in foreign language 

There is tall hurdle for Japanese electric power company to challenge 
overseas projects

Relationship between developed 
and developing countries

Developed Country

Interchange?

University

Electric

Increasing 
power demand

Use of homecoming  
international students

University

･Accept exchange students
･Development of 
electric engineering

Human Resource’s

Developing Country

Electric

12

©2010 KEPCO All Rights Reserved.

Interchange between each sector exists, 
but weak cross-sectional cooperation among sectors.

Interchange?

International
Organization

International
OrganizationConsultant

Supply human 
resource and funds

Support

Various partners

Electric
Power

Company
Manufacturer

Overseas business

・Export
・Cost-Cutting

Manufacturer
Electric
Power

Company

・Employment
・Manufacture 

Saturated power demand

Image of growth in developing country
Developed Country Developing Country

Ima
ge Technology

①

Technology
②

Technology
③

Supported by 
Developed Country

Technology Level

Technology
①

Technology
②

Technology
③

Technology Level

13
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Feat
ure

Technology level improved step by step. Some technologies invented in developed 
countries are introduced at a time.

[Latecomer’s Advantage]

Time Time

From Speaker’s experience as a staff/consultant in international organization…
New technologies are not firmly established by lack of coordination. 

⇒ Need skillful, responsive and responsible people in developing county side.
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Image of responsible person

International
Organization

Consultant

ManufacturerUniversity

Electric
Power

Company

Promoter

Promoter

Promoter

Promoter

Assistance

International
Organization

Assistance

Responsible
Person

International
Organization

Consultant

International
Organization

14
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Assistance

Problem in developing country side Role of responsible person
Consultant often changes, 
responsibility of project is 

unclear 

Future vision is not clear

Weak cooperation among 
sectors

Keep consistency for 
introducing new technologies

Clear future vision, 
Clear strategy 

Encourage cross-sectional 
cooperation through promoters 

in each sector

Assistance

４．Suggestion; Cross-Sectional 
Human Resource Development Program

©2010 KEPCO All Rights Reserved.

How to develop such responsible person

Before After

Support by
Consultant

Cross-sectional
cooperation

Responsible
Person

ManufacturerUniversity

Electric
Power

Company
Manufacturer

University

Electric
Power

Company

PromoterPromoter

15
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Short Term Long (about 1 year)

Irregularly Frequency Regularly

Within each sector Range Cross-sectional

Mainly led by Developed Country side
(Product Out)

Contents •Led by Developing Country side (Market in)
•Customized program according to the 

country needs 

New technologies are not firmly 
established

Result New technologies are firmly established 
among sectors

Conventional Approach Proposed Approach

Training Program Proposed
＜Basic Idea＞
・ Held in Japan / Term : 1year
・ Basic package program, customized in accordance with country needs

Developing 
Country side

・ Select cross-sectional participants
・ Participants identify and explain country needs clearly

Commercial 
ProgramJICA ・ Manage entire project

・ Provide training programs regularly

16
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・ Main role as a user sector
・ Nominate partner employee for each participant of the training
・ Focus on history and background of technologies as well as present

operation

・ Practical use of new technologies
・ Technical specifications and testing

ProgramProvide training programs regularly

Manufacturer

Electric 
Power Company

University ・ Lecture an academic background of new technologies
・ Introduce research topics

Developed County side

Seeds of training program（Idea）

Supply  Reliability

A letter in White：
Advantage field for user sector

System 
Expansion 

Plan 

Computer

Lightening･
Protection Design

Maintenance 
know-how

Distribution
Automation

System

Evaluation of 
maintenance cost

Smart Grid

17
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Re engineering Lower Cost

There are a lot of seeds in user sector.

Operation Standard

Analysis 
Operation 
Procedure

Computer 
System

Project Justification
(Return, Cost Analysis)

Meter Reading
･Bill CollectionSales Activity

Customer 
Service

Example; Short Term Training Program by KEPCO 

Project UBEDN(※) Practices in Sales and Power Distribution
Funds World Bank
Date February 13, 2008 – February 22, 2008   (Ten Days)
Participants 16 people

(People having supervisory or management duties, 
Mongolia government relevant people

18
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g g p p

Contents Customer Service（Meter reading, Bill Collection)
Distribution Operation（Loss Reduction, Distribution 
Automation System）

Background Government of Mongolia executes an energy project 
financed by World Bank, in which speaker had been 
involved.
As a part of this project, KEPCO accepted to provide the 
training program. 

（※）ULAANBAATAR ELECTRICITY DISTRIBUTION NETWORK COMPANY
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Participants asking questions 
actively

Scene in training program（１／２）

Program at Call Center

19
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In front of a distribution 
construction vehicle  

Certification of completion

Scene in training program（２／２） 20
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Result

・ Surprised with huge gap between the countries
･ Could see clear goal or future vision
･ Acquired cross-sectional knowledge. Hope longer term training programs.
･ Exchange university students helped as interpreters, thus better

understanding. 

Voice of Participants

O r Tho ghts

21
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Our Thoughts

（Difficulties for us）
・ Lecturers need to understand circumstances in Mongolia
・ Guarantee for obtaining Visa
・ Preparing documents in English 
・ Support participants’ stay

（Voice of our staff）
・ A lot of preparation work for just one time program (Mottainai)
・ Satisfied with international exchange of knowledge 

by Speaker

５．Conclusion

©2010 KEPCO All Rights Reserved.

Conclusion

Introduce possible role of electric power
company related with industry-university cooperation

Suggest win-win scheme for developed and developing countries

Each sector in the countries should reach out actively.

22

©2010 KEPCO All Rights Reserved.

Significant roles of international cooperation organization

Responsible person in user sector could be educated 
by taking better coordinated training program

Let’s start discussion among players (we are ready!)

This approach can be applicable for other
infrastructure fields.

Thank you

©2010 KEPCO All Rights Reserved.

Thank you
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