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w % science and technology (BF7Hf7) & Wbivd X5 iz inEdR L TnEd, ELixy
bt E L7, BRORFOHREDTT2H, & L <ILHARDORFOMEEN 72 38 415 T, JICA
XEEBEEW N EIToTNET,

AARD T 2R ESEHE OO AT A REMITTOETR, 4% TICA BMT-o TELET ¥R
OB HONTIE, RO ZODO RPN bOLEEZTWET, T 2> HIIEEF L
BTT, SENBARGEL LTUIRLRR LADBREL RS LIVERAN, FE=EZ2 .0 & LT,
FRIZ 4 AR D B PAITIFREICRE S, BB L FAENPRERE MM T, RIEER S %
Z<|DANT, TOMORFEEEZL TV EWVWoH-ETT, T, “oHITHER EH
BLEERN—RIZR>TWDHHEETT, “SENEERLOBETT, HAD TEMIIRKERE
ER L OBERENEELZNO T, EBRICEXOBRGICSEIEFHTIT-o T, ERE LY
FEELRZY, EOFEREHTD Vo T EEEENKA TT, JICA TIEZ OV ) HROHE
DR EAEN LTI 2To T ET, B EEO TFEHIIT>THD L, 62 LM LIF5E
BHWL, BELT AL Re LN EAIETE VO T, #EROIER L KFEITN RN E
WO ZEN, ZLOBEEOTEHMOLKETHD ERNET, THICHARD L, BARDO THEIX
REZDMPLBFIZ LR EZEORRDL, KL FLEN LN L, HELFER KL oT
HEZIT>TVET, 290 bDZ2—ODFETFTIILE LR JICA 1TE EE~DWH 12 LT
ETHVETL, B EEIOFMI, REEZHETTETNDLEIATT,
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7277, —RfRLET L, HRIIREICEMLTEY, @ EEE VWS TH VU IR — L0
EH, FHIIBREEEZEEL T, ZHELOERBY TV UATR—ALEFROTERZKFIL, BALE
EAA_RD LNV EFFOLIICR>TWET, AMb, 2RO GOEOFIZIZTIER &
LTI T, Z7a—\ug B TANRBN TN, KR, by 7RI e — Lo L
TNERDBL, BBALEOD TN EWNHIRPIZR>THWET, £HWVWIHF T, HRDLFRH
BOWRAIBIBAUDOAMERTH Y, 5 bZOMRAITFEF> TV D EBWAERLL, BAD TS
HBEIZOWTOHRKP B EIZHICTHEZABHY £7, HlziE, BAOTEZHENAL IS
— NNV AMEBRTETCWDIDONEN, I—AT =7 b &85 7, WEIK < e
MNEHBALETETWDEDNEMNTT, ZL, lab-based education (WFI7EEZ L L7-#HH)
DVWHbIEEWE ZAL BT, ESAAHBAROHEE LILEIBREICBOTELTLL TR
LZAEHDH, bLIE, HROZNIZE > THATRNEZABHTETWNLEZIADND -
T, FOWVIH LEZAZBERINTWDIONEE SR £97,

B EEXEIZHTZD, T7VIOELERFENZD LD BREEEZRF > T E Z AT, 4%
ARHEHLEDBLALL LIEHEEEZZ T TRV, bW, IR LMET 5030670 E 9 7%

WA L2 iEnWidene b, 2407 b= 70X )T TicHEEE L,
EYRo TEOHREENDEEEOMBIZADL DN, EW0) ZEERKELTHWLED Ny 7D
RKFEXIETIHIHAELDOVET, THOVIHEIATH, RFVRDODLENDAMBES L, BHA
DEIVDRZEHESTHNITHONENI EZALEITERLR ST DEND EZAN, il
JICA L LTHREMATNDEZATIENET,

2590V o=Z bt BRENOKZFIZOWThiEm SN TWAZ e ENnETT,

TEMOTi2 b, ZI90WH ZEICREBHELWF LWL Lo EBNET, H0, JICA
WZH7 RAA RN T 63ENTT,

JICA DEEHEW L, 2B VTHD LI 2IEEZE L TREEER L, EERCEE
RN R HET A AMAEHT AL Z2AMICLTVWET, EOITIIERHEROHIETT &9,
AI2=T 4 D=— RIS U, I 22T A P EL TV LIREORRICET S X9 7
W7E21T>C, HE LMEOEZFDRN L, HOENREIREZIT> TET,

5. EfRBOBBILIBFZRFTHHDOEH

I JICA DEFEBE W ) DER %2 TR L ET,

—DHBEFADOEST y FELRRFEIIANAUKOT 0 =7 FTT, ZiE 1960 Fi27 1
DZE /A NN =N mm&%@itL@f%b@ibt@f Hx o EEMRTICHI o TK
B2 1M T E Uiz, Bl 2% 4 BNS/ T C BEEEWH IS 2 BICH T THEBE SN
F L7z, MEEEWH 7T THHR45EN @é(jéinfmﬁ\ EhTkYET,

H 9 EAEIEERNL S0 FFEREE M A, BICRE XXMM Y A TITbivE Lz, BT A
DEBEBNFOTEIBR E LTHE L, &ONTAEEN 23 A, #HEIL 20 A W) ZEThHE-
e7ay el RTTN, XA ORFRE & & BITHRXICKPITHE BT S, RKFFENRE S,
MR bFEHIEL T, EXRFLADLFRD My TRFO—2IT Y E LT,

FEXER & OBMRTE 2L, T CICEEICT 15 T AU EOAFEEAZEH L, FFICZ ZITEKE
FBEBTHELLERFETT NS, EXREED LIX ICT ITKE®LS, 2087 X —7TiL, £
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7y NELBRRFT WD EEFEANZL BN TODRBIZR > TWET, ¥ A OEXIEH]
B DO EE EOBE T &, ICT BEAEOBRIHE L THIRHL TR £9,

ZADHIZE Y v NELHREIIANUCKORBEZRL & IEFICBIGM O AN M4 2 H
LTWa e, HEANZHIZATES L2WET, TadnraryRFEOEEALNTT L,
MIRNBGITATE TR B RV DI~ D & BUBIC T IR 2 EA TS ThHEZ B2 TL
5. BEROMIRNTELREEEBE 05912, WEADEHIZTEoLeb L2
ATT, T, TSAVBERNOIToTEHEMZDO G726, BAD NTZHH initiate (FI1E &)
LEBEORFONREI NI EZACHLENTND EENET,

FEERLEOBETEZIE, ¥MELETHN— KT A AT EETA VORRMREO T 0 7 5
LD EAT o T2l & 2>, HEHEREOBE T v 7 T O A LT, BZ I iz -
T T TRRESNTNWDLHIE D, REGELDOHEEOH G I FIEEN->TEY 77,

HO—DOHDOHNL, AV RRITOHY v~ X RFICHBIT HEFHIESERAGFE Y0 s
FTd, AU, FE¥ELOEE, aIa=7 ¢ LOEBICHEEEN TR Y27 FTT,

HIRIIZIE, PEERE ORFEREZRET 2720 OHML/ AT E BHEOFHTLOKRFED A
B TDHEXCHIAFT T B o720 BAEMRERFEOESZRZEE L TRADOK & —FIZ
ToThb b2, FNLAEHETH-OOHIBY — 2 X —2FRNICRE L CEF
BT LCWET, /o, PAER I I 2a=T A ICH T TS EIERETZ T 5212
=7 4 (M%) L odEELIT> TV ET,

BRI, REAFEIWE RNV TTR, FO5AZFM LI/ A Z 5 A
FEALEE LDy VM AR U 7o BREE R RE AL A SRR AT . MU OCPE D FEA) A E T L T BEAKALER & o
T EDNHEELTERSTEYET, Z) LEEEHEEIHAORETHLEAIITDAL T
T, WHIEAARDOR R Z N—2 2 LT, a2 B2 modify (XR) LTHEALTWET,
KBIC, 7TV ILEREEHE Ry N —72 . AUN/SEED-Net 7' 17 ¥ = 7 MI 2\ Tfitiu
EETWEEEET, 2003 FE006 7 =—X 178 54ER], 2008 FE0 6 7 = — X 278 5 ER T
TRV, BE 10FEOM IO THELDOLZAIZETEY ET,

IoTRY 2l NI, TVT OEMAEHEORICREREZANMPBLEL L ORHOL L. K
[E O T.% %O leading university (—Jii K5 ZBFMRTHLENH D & OMBEEMNOGHEY FL
oo FEOHFIZ, FEMRTFRORTFEZ DL DUENRH D | 201D, KFOHRAELD

BROBEALETHL LWV Z T, BENICIE, ~2¥2— (EL5) L K7 ¥ — (it
7)) EHOIT, RFOEETLOFNORGEEZZET L7 n =7 M LTHEY £ L7,

Zo7uY=r T, B HEZE, BEOHAIRE L W7o Z DN RE RGO 3
R—% > MZl>TWET, ®%RI1L ASEAN JIZS 10 BED 19 DKFT, EHICENELET D
AAMO 11 ORFT, h—=FLT30DKFEFXy NU—7 THiATNSE T ry =7 FTT,

ZORTHARIZEZT D37 — 1 1N T ASEAN i EICHE 2T 2INE %, & 512 ASEAN
HENCHEZ LN D, BRIC—EMMIE TRV R v FTa s 7 AERZEITFFATHET
25, ASEAN O EDB TOMNOEFIZHARKDOFEMOB FE MR- v 7 AROEFL o7 &

VRIFEIERYEFOTOAT T L EROTEY EL T, 20 10 FR-THREIIIZ 900 4 D~ A X

— & R EZ =N, RFEOBEDOIFI-HLOHRTHEEND TEICR> TWET,

paftl
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2D 900 HDOHEET-HLNRAEEI, BEMIZFEZR> TN &, YU TRV ETILRAIT
Br& 928, ASEAN OxfGet LT 5 19 DRFO TERADEE DK 20 X—t v hRART B Y
=7 FOEEALRY | BFEOPERFEZERT D09 B OWTIE, H DR H
LHOTEHRONERSTVET,

ool rxy NU—7HOW 1535 Z Ik - T, &E Z & IZ leading university > < %

IZMZ T, ASEAN ODF THEDO R v N =7 BNHK EN -T2 ERKREREREIEH TS
WE L7z,

L ORFE, AROKZELED TN L TEH V7220, ENTORN D | #ilg b D7y |
MR TORBDEMENSH Y FT,5FTASEAND by Z7ORZFIIZEAERT AU Ad—nu
R EITREOT T Tn E S, 43 LRI O W T ho7o, Ry NU—27 &5
STWRho Tz, ZTIA ASEAN O T, ASEAN & LT, Ziiiet h<exr v b7 —27 3oL
bNb X)o7z, ZiuE, SEED-Net 7Y =7 FDOREREREIFEH TH-T2L BT
EJ BN

2, BIE7 = — X2 LIRS, ST a B 2% E OB O context () % #8 2 T, ASEAN
ERARNEET D FM Ry U —2 0 b LITHBO AM =—XFRDO /DD Ry N U —
JELTEIREZSEDLREDEJICA L LTEIRHALTNDEZATIINET,

6. BEFHEHIDSHE

RIS REZ7a— b L TEV £7, £72, BRIV FLICER L TWET, 250 )H
HC, BARIIHRICAM 2RO TOD R T IIEWN T 22D RIZ R > TV DD, WAWNARE
IAHTHEMINLTNDEZATIZINET, £IOWVWIHTIICA X, LFEROHEXEAEZIT->T
WETH, BAOHREZT TE S TIERODAMZHFUIRD T ERT, BAE RN
Win-Win (AWIZFIZED & 5) OFMRIZARN D DO TIE RV E o TnE T,

H AT A B TR L. %o%of{%im1< HANMERAARBIEN LN 6, R
DR T 72 ML 2 DTN 72DiE, B TER—FBRT Uy LOHL5HTHY
b ZEHEAR iﬁﬁ?ﬂlﬂﬁ%ﬂ%ﬁzm@%mﬁxﬂzmf‘omm\

HERZORENNELRZONTLEI DD LNLEEAN, EANRSE X THIEFEOTEES
SCFETEHRL, REV TEOAMERICAEARD T EEV W E | EEAREEITES THA D
EEZTVWET, £IWVNIEZAIZHANRFLELMARDZ &0, AARE MR OP CTHE
RN EGI2N D KREZ v —/ 3L 72 R T mobility (FEENME) 2@ E > T BT, @iz A
MEEZL TN ZEIZHL 0B > TV DOTIERWNEBsTnET,

@ EENIRESHE L TWT, BIEER L BT 72X 9 2t E2 BRI ER D720 05
FEIREEINM, DFVHIC, BIGOEBNTED LW Z & TiE2< T, ¥ LA innovation (&
) BEZEDIEINRNEFoEXEAMEZLELE L CWAHERGONIX, £EEET7 7Y
DL, AL FEBEN BN 2R L TS L E AT, b LI, BIGOEBETHZ
LI=—ARHLELH Y 7,

ZIOVIEHRTIE, ARDBANEDETIEZE DV 5 ITIENIET, ZOEDOEREDOH T,
ZOVDTZAMBE I NI EEZ R LT D), TR, BARBIR L ALZHICH RN
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D, HROELH AL TS HFTY X =0 b/BR030, BAWIRWERZFHETLIONE WD
ZEE, XDMDICARRLH N ESLO TV MERH DL EE-TWNL EZATT,

JICAIFFE LR A3 THRATND Z ERFEFIZZ O T, FO5HBELWZ7EWWT
WHEZNENOSZEO ZHMAOFIZE THREWEE, TERLWEEE RN HEEED T
WEEWEBRWETOT, EIFLALLBENNELET, E90H0 0L T8 E L,
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m #EE2

BB FTHIEERBADIEZHEDEM"
—AI Y —bRED) UV EEIER (SIT) ZE 42—

Far5vy-mRILFS5H—k (Chongrak Polprasert)
SFFYr-F4F4Y5Ey ;b (Rachnarin Nitisoravut)
<P — hRKFEVY v b EBETER (SIT)

EE

A TR < KA L - RERE 2 R T TV 5, SHEIZERNRBAEED 3 50 2 L% b
WTW5, EREBAFEFHE (UNDP) 73 2009 4FIC#E L CTWv4% (UNDP,2010) K 912, # A 1E—A
M7 OEWNKAFED 8,135 Kk F/T 82 iz, AMBAFETEE (HDI) 7% 0.783 T 87 (Ll ENE i
IERLAHT SN TN D, ZOTFEDOR, ¥ A1 X8H L REREZRBR L, A5 42 O T
E IR D e TEEICR Y 5o d 5, TERITX A OFEH IO 65% LL A HH T
Do S THEEOF TR LIERBEEZREIT 2720101, BEORNIEENEETH DL, FEEE,
ZANTEBT DRFE L BEIE O AT 100 TAHTZY 103 ADHTHEHID <, £ < DjiE
THED 255D 1 725 50 43D 11K L 722> TW5 (Rasiah, 2002), KZ1LZ 08128\ T,
W, BE. PR, MK A RICRMET S L0 ) BFEAEEIEZ R L TWD,

A= FRENPDL —HMSL L TWDTRRARFETHS VY v b EHEET R (SUT) 138
fir, L%, E OB ARG LTS, # A L¥EWE (FTD) | RFHEEEGS (R, 8 H
ARFHAREES) | X~ — FPRFICED 1992 FEI25E N Sz SHT X, # A E0Hlskic
BWTEREREFEELZIT> TV DM~ DK TH 5, SUT 1ImW AR ELZ RS Z L % H
& LTRY, #ABEEEICED 2007 FI2FEM SN MFEERERHN Clx, ZHEH7= 0 OEE
FRLGENDRILBRBEBES VDA T N T 7 7 X =22 T, XAFENOTRTOL
TR O T SUT X EMOFE ATV D, EeN Rt I S F & ERFEREIC SUT
DOHEITIY A TEY . TONFRBPEIIZAOFEBICEEL, EEXRRBIIHFETI2HLOTH
%o BUE 4200 4 2482 % SHT OFFEADFEEFCITEMICTIERE L TH Y | i T E
BRLED ET2HEBNWD, BIHAND, FEAITEFTHERELTBY ., IBWREROZ 112
BILERELRTEHNHE L THIRHINTWND ZERHLMNIRoT,

1. F3
HAIRRBEREZIT WD, BET7TUTIET2ETHS (K1) . ZoEITEE 30 4

FeE T, RELZTLTORFENOLELT LT ORBE~ELLLTE T, BUE, FA DA
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01X 6,700 75 AC E%, EEBIRFEIZ LAE, 2009 O X A ICBIT 5 — N4 oENKAE
PE (GDP) 1X 82 fir (8,135 K F/v) IINifE T 5, BIfE, LRSI A O 2G5O 85 /N—
T N EELED, 5’4??%%)%@%%%%%:&6 ra—r et R odb e, ¥ A
NEVFS N ERED, HRICHEST 572021, ¥ A BERLCHg O FEICBER T 5 EEHY
TOEE E T2 1 XA TEBHFE 23 T e k?ﬁﬁéJr’\iﬁ%&ﬁ T THEIRE PR FE L Vo BEOEm WA
MPRRETHD, ZOMmMIXOEMIZIRO 3 D>THD,

1. B A DEEFRBOMELZIIRRD,
2. X ANZBT D EFEEO R EERT,
3. SIT IZ k2 THHE %@ U= EEBROFEH 274,

—
Masaan™ '

1. WET TR 55 A ONE.

2. BAIZHBITHEERR
BE, XA OERBAFE (GDP) @ 3430 2 LL RIS 5 TV C, & A O LB e H L5

D65 /8=y MU EIFTERETHS, K2132010F0 1 Hnb 7THAETIIRBITD, ¥4 D
i TR ONRZR L TR Y 2 OFIT 733 /8 4,100 J7 K K/LIZ | 5 (Office of the Permanent
Secretary, 2010 - online) , %A B S5 FH 7 THERG . BTHEEs. ERES, B
B, T AF v 7RG AR %QH A, TLRH D, ﬁf 54@¢@%@&_
2 OTHEMAMRHY (X 3) | EERFICHELIRESS@ 2 G, (HR70EE, Mok TE
WD, WENNEL A ~OEETIEZ, ARPLORENREH %L, 2K 40—k ML EE
HHTWD (K4)
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Electronic machines,

Other export
products, 15.9 Industrial
products,

e ——————————

67.5

| Gems and Jewelry, 5.8

2. 201041 Hinb 7T AEToOXAIZHI 5 TEmERE (57— & 1X(Office of
the Permanent Secretary, 2010 — Online) &£ ¥ $k#y) .

3. & A O T (Industrial Estate Authority of Thailand, 2010 — Online).
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4. 2008 BT DS D X A ~OFEDE|A (Office of the Permanent Secretary,
2010 — Online)

it 38 R OBLS N HIX, GDP 721 TIXE DO FRIRITH T 5 2k 2 Kb+ ErR S Tl
W B D, AMIBAFEFEE (HDID) (X, AMBRFE O L~V CEZ AN DT HEBOEREN G2 D
fRfE L LCfliboind, HDI 1, FH&G, #HE. GDP 22D S, BIEROFEIZE L TUAD
HED B X VMR GE RS, KS5 ER1IDREND LI, ¥ A @ HDI Offix 0.783 T
87 NLANLET D, Z A 2S5 HDI OfEIL, GDP SCHAERFESRMOME L TR (£ 1) ,

W7 T O 10 B ETHER S NS, W7 VU7 iEEES (ASEAN) fRFLFER (AEC) (X 1)
23 2015 FFEITHEEE S ND TRETH H, AEC TIXAH 519,200 7 A, GDP 25 1 JK 4,900 f&K R,
BN 185,400 K RV &7 b, ABEC OEERTEFR L LT, H—oMigo o4 EilE, &
WA A R ORRBEHII, IR R R O, 7 r —URRFICSERICELS Lo, 23580
b5, 1999 4EDT —H TiE, ~Lb—3 7, 74 Uy, YU AR—L7ED ASEAN I ED

(BXZ 60 3=t hThHhD) Jesmtiffiim b N emiiiEEodh cEmnWElS 2 Ed T, —
. A AEBROEHIC LT, 33 =t bR S Th o7 (K 6) . BHEE B
B DG ATz L & < D ASEAN IEAETIE 100 T AH72D 100 47235 200 4 ThH 5
DIZHF LT, BART A U B E5RE A E Ot TEETIE 100 75 AH 729 3,000 4755 5,000 4 T
HD (£2) ., AEC OFERIT, XA LZ D> ASEAN MEEOERERRICES L BBE2 525
EEZLND, LEN-> T, ABEMICH S L TOL OISR FE & W o T2\ 72
F BT DUERD D,
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Human Development

Thailand

China

Source: Indicator table H of the Human Development Report 2009

GDP per capita

Index FFP UZ$
0,90 12,000
0.&87 11,200
o.24 10,400
0,81 2,600
D.?EN 2,800
0,75 8,000
0,7z 7,200
0,89 &,400
0ee 5,600
0,632 4,200
0.&0 4,000

5.2009 28T D # A DO NHIFAFETEEL (UNDP, 2010).

# 1. ANFIBREEOME, HAERSEYRG, — A4 OFENBRAEEICET XA LMEE D
i (5 —# 1% (UNDP, 2010) 75 DHFY)

HDI Country Life GDP Country
rank (HDI value) expectancy i A rank (USS GDP per capita)
at birth rank
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 108 Fiji (68.7) 83 | Dominica (7,893)
Republic) (0.782)
89 Georgia (0.778) 109 Moldova (68.3) 84 Azerbaijan (7,851)
182 | Niger (0.340) 176 Afghanistan 181 Congo (Democratic
(43.6) Republic of the) (298)
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40

Percent of Total Exports

6. BEFARE D NER LRI R 5 ¥ A L Ath[E & O LLlE (Rajah, 2002)

% 2. 1991 4E72 5 1998 AT T TH A LMEIZE T 5 100 T AH T OFH &
Hefifr# (S&E) # (7 —# 1% (Rajah, 2002) 75 DK .

S&E S&E
Country Country
Per million people 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
NIEs (Newly Industrialized
Russian Fed. 2,318 938
Economies)
Korea, Rep. 2,193 2" NIEs 279
Yugoslavia 1,099 European Trans 1,759
China 454 Developed 2,430
Venezuela 209 Developing 975
LIDEs (Less Industrialized
Singapore 191 ) 931
Economies)
Philippines 157
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3. BAI=HITHEFEHEDLIEH

BEXAIZIE 148 ORFERH D, D H 5 18 AN KFTENLUNNBENLKFETH D (Office
of the Higher Education Commission, 2010 — Online), 15 D% < ORFN, ERAER, Hilk, Eow
TIVEICE 2 DRk % R EFICB W T, i - R¥ERBFEZRIEL TS, Thooh Tl LZ
20 DRZFD, BUFRCEESIS T 28 EAEZENT 2 LFHBE LRI L TWD, ZAMITBWTH
WIRAERPGE DI, B SN ETEEOMHM AN H D, 26 DOHMAEDN D0 E LT IR
R

a. WHE « HEOHMA. EROBE A T, KFFEEROTFTEICET 2/ EOFHIC
DT, HBAEECEEZ~OBEIM AT 5, RPTEEROBINE - B57E 4 A
W, B OFEEF) 08 LW EEOFEICOWTHESCE I F— 2RI LT To T
Do

b. B - KO, KRPITPERIZET D RIBEOMRRS Z 0 & B AT e G 25k
TOMRY —ERZREMT 5, HOLGEITIE, R ORRECEIEFER D 72 DI KFEONFIEE
BEDPIND,

c. WFFEOAAAZA. ZAUT. KRFENPFEEFITKHT DFEEIT O Bt b —IRAY 7R FH O
#HEThHAH O, MHFEOMEIL, MEICES 00, FHREINICES S bORdH 5, Wl
DG EBIIFERREN B/ ONLFEZ AT 5, RFEOHANT LY | BEITFESCRKI T
DIeDITFR LA FER LRITIUTR B 202, £ < OB PIIIEO FEHITEL T, & e
IR T D T2 DIZPEEROWIIEE SR AEEE & D ) 2 BEEIRNICER L T\ 5,

4. SHT IC&BIZHELBL-EXREOEH

YU v b CEBETARE (SUT) (%, B EEEICK D2~ — M RFPOEBEIHERE TH 5, SIT
X, Z A LEEW (FT) LREHRESS (REE, 31 AARFEHRRESS (B AREE) )
OB AR A 520, FTL, &, # <% — FRFEIC I D 1992 TN S iz, 1996 45, [H
FEREFS T2 b CEBETEE] OXAFE - T,

SIT (X T%%+ (BEng), BEF%%14: (BSc) . BEE+ (MSc) | i+ (Ph.D) 1ZxFd D5, K
FPEOHWREIT > TN D, TOREIEL, (LTS (ChE) . AT (CE) . APETY (IE) . 1§
WA (AT) . HRE (MT) . #RT% (ME) Tbh 5, SUT TIrbhbilsid+ N CHiE Tf7
bivd, SUT & LIFET Y ~ I — bRENO L ETRG S5,

-22-



SHT TIE LA, HAIAR S AT LD 7= OIEFHRIBEFAT, Wi H S 2T A (logistics)
E PGS E . (supply chain management) [°2ZB87 4 [EHR T E LR OHER 17> T 5,

HBE - FE LIRS T D REmDO TRSRRE L RDREL L bIZ 2 >OFEeffim L LT,
(1) BEOmWELOAA 2R OBANE LEmOERESIN &L EBMFHL L TORFEL WA LHF
B OB, (2) BHELBUROEREICEE T 5 TAosito 7 O£, 24 T\,

BAE, SUT X7 V7, d—uav/X k7 AV I OEEL OKRFBEHE - FEORWEYTa
T LETOTND, 2O s T ATIE, BENNE T vy =7 hoBINE &R T D720
T, PENZHEFHRORFICGERIZIBMNMTEL LI >sTWD, EblZZormr I
LTI, B4 RN OBIZEE SIT TOMFD - DIEMICHEL TV D,

SHT (&4~ — M RFNOMSL LB TH 5720 SUT OIEECMEE BT RO F it
AL TA T ENTND, SIT OHFFREBIL. ¥~ ¥ — MKRF, FTL. BAREEO ZNEN
DRFE ., REDOIEA SN BEN LR LFHEEERIC I TEH - WEIND, SHIZ2D
DEMER RN 5, —TIEFNNBALEIEZE B2 (ARAC) T, BEOHEIZET HHEEZ1T 5,
b 9 —HOFIRIEFHZER S (ARC) 1%, MOFAM-CHIZEIC B 2 FANIC B3 D a8 L #4217
9o BERARND SUT (TEHEM, MNEMH, HRP—c 222 — TATIv I AT —),
FEMNORD,

SIT Zi%, AL TMF9EF (School of Bio-Chemical Engineering and Technology), 1=K T.52%}
(School of Civil Engineering and Technology). #i& > X 7 A « Btk LF#WFJE % (School of
Manufacturing Systems and Mechanical Engineering), & #:8{5 T ~#F5C%l (School of Information,
Computer and Communication Technology), & EEEZATAFZEEL (School of Management Technology) .
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Part Two: English






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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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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B Lecture1

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

- 64 -



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’11 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 1 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.

-69 -



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 88,135 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

= :,ji‘haland AR ¥ . Philippines
- i -.--._.'

sy

Figure 1. Geographical location of Thailand in South East Asia

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

2010 — Online)

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
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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.

Human Development

Thailand

China

Source! Indicator table H of the Human Development Repart 2009

GDP per capita

Index FPP US$
0,20 12,000
0,87 11,200
0,54 10,400
0.81 3,600
D.?SN &,800
0,75 2,000
0.7z 7,200
0,69 &,400
0,66 5,600
0,63 4,500
0,60 4,000

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)

Life
HDI Country expectancy GDP Country
rank (HDI value) at birth Country {years) rank (USS GDP per capita)
rank
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 108 Fiji (68.7) 83 Dominica (7,893)
Republic) (0.782)
89 | Georgia (0.778) 109 Moldova (68.3) 84 | Azerbaijan (7,851)
182 | Niger (0.340) 176 Afghanistan 181 Congo (Democratic
(43.6) 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).

S&E S&E
Country Country
Per million people 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
NIEs (Newly Industrialized
Russian Fed. 2,318 938
Economies)
Korea, Rep. 2,193 2" NIEs 279
Yugoslavia 1,099 European Trans 1,759
China 454 Developed 2,430
Venezuela 209 Developing 975
) LIDEs (Less Industrialized
Singapore 191 ) 931
Economies)
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 SIHT 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
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“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

-81 -



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;
- Itis 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

-84 -



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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B Lecture4

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, [ 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 1’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. [’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. 1 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.
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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? 1
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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B Panel Discussion: ‘International cooperation in engineering education and its effect upon

industrial development - achievement and challenges -’*

oOverall 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 1 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.

oDr. 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. [ would like to invite

that the discussions take place with regard to these points.

1. Effects and Meaning of Higher Education
oDr. 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?

o 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.

oDr. 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.

oMs. 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
naive 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.

oConference room: (Applause)

oDr. 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?
oDr. 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. [ 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.

oConference room: (Applause)

2. University-Industry Cooperation in Engineering

oDr. 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? 1 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?

oMr. 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.

oDr. 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

oDr. 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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o 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.

o 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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oDr. 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
oDr. Naohiro Hozumi
We have to conclude this session soon, and then would like to have some questions you would really like to

ask.

oQuerist

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.
oDr. 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.

- 103 -



oQuerist

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.

oDr. 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.

oDr. 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

_ 104 -



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.

oDr. 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.

oMs. 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.

oDr. 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.

oOverall 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.

- 106 -



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.

- 108 -



Profile of Speakers

Ms. Nobuko Kayashima
Director General, Human Development Department, Japan International cooperation Agency (JICA).

Ms. Nobuko Kayashima joined Japan International Cooperation Agency (JICA) in 1982, and has been
working for JICA. She worked for Kanagawa International Fisheries Training Centre of JICA as the
director of the Office of Training Program from 1999 to 2002, and for Yokohama International Center of
JICA as the director of Program Division from 2002 to 2003. She served as the director of Second
Technical Cooperation Division in 2003 and the group director for Basic Education in Human
Development Department from 2004. She moved to Bangladesh to take office as the chief representative of
JICA Bangladesh Office in 2007. After coming back to Japan in 2009, she was an executive advisor to
director general in Human Development Department, and has been the director general of Human
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at the International Development Research Centre in Ottawa, Canada, working on a low-cost sanitation and
resource recovery project with the World Bank. He was a faculty member at the Asian Institute of
Technology (AIT) during 1997 - 2009, held the AEON Group Chair of Environmental Engineering during
1991-1995 and was Dean of the School of Environment, Resources and Development from 1996 to 2005.
His research during the past 30 years has been in the areas of sanitation, waste reuse and recycling and
hazardous waste engineering and management.

Prof. Dr. Ir. Satryo Soemantri Brodjonegoro
Visiting Professor, Bandung Institute of Technology (ITB), Indonesia

Visiting Professor, ICCEED, Toyohashi University of Technology
Former Director General of Higher Education, Ministry of National Education, Indonesia.

Dr. Satryo Soemantri Brodjonegoro was born in Delft (Netherlands) on January 5, 1956 and obtained a
mechanical engineering undergraduate degree from Bandung Institute of Technology, Indonesia in 1980.
He then pursued his graduate program in mechanical engineering at University of California at Berkeley,
USA and obtained master and Ph.D degrees in 1981 and 1984 respectively. He joined Bandung Institute of
Technology since 1980 as a faculty member in the Department of Mechanical Engineering and became a
full professor in 1999. In 1999 he was appointed as the Director General of Higher Education at the
Ministry of National Education, Republic of Indonesia. From April 2008 to March 2010, he assumed as
Visiting Professor at Toyohashi University of Technology, Japan (on leave from Bandung Institute of
Technology). Since 2010, he has been Visiting Professor at Bandung Institute of Technology, Indonesia
and Visiting Professor at Toyohashi University of Technology, Japan.
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Profile of Speakers (Continued)

Mr. Mikio Matsumura
Executive Officer, Power Distribution Power System Division, The Kansai Electric Power Co. Inc.

Mr. Mikio Matsumura received his master degree in electric engineering at Waseda University, Japan in
1983, and then joined The Kansai Electric Power Co. Inc. He has mainly involved in power distribution
and customer service. He has served as the current position since 2009. From 1996 to 2000, he was
temporally transferred to the World Bank Headquarters in Washington D.C., U.S., and mainly engaged in
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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to Industrial Development —
A case of Thailand through SIT

By

Prof. Chongrak Polprasert
Dr. Rachnarin Nitisoravut

Sirindhorn International Institute of Technology

1 Thammasat University, Thailand

2 Ref: Office of the Permanent Secretary Ministry of Commerce

Electronic machines,

Gems and iewel%, 5.8

Human Development  GDP percapita
PPP US$

oe1— 3,500

0.30 — 12,000
Thailand
[ s ho

0.7s = s.000
o7z — — 7.200
e — — s.a00
oes — 5,600
nea— — 4,500
oeo— — 2,000

Sewrces Indicater table H of the Human Development Repart 2009

5

Life expectancy at birth  GDP per capita.
HD! value
(vears)
1. Norway (0.971) 1. Japan (82.7) 1. Liechtenstein (85,382)
80. The former Yugoslav
85. Ukraine (0.796) 105. Belarus (69.0) Republic of Macedonia
(9,096)

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

88. Iran (Islamic Republic

oy (0.782) 108. Fiji (68.7) 83. Dominica (7,893)
89. Georgia (0.778) 109. Moldova (68.3) 84. Azerbaijan (7,851)

. . 181. Congo (Democratic
182. Niger (0.340) 176. Afghanistan (43.6) it 90 (0 ) (298)

6 Source: Human Deve/agmem‘ Reﬂrt, 2009. UNDP




ER2 RREH FaoIvo-RLTFY—FR

Presentation Material for Lecture 2 Dr. Chongrak Polprasert

f University—Industry Linkages in Thailand

Modality group Type of linkage activity

1. Training/education | Cooperative education

Industrial training (continuing education)

3 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.

f 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

i
V¢

Coordination of technology-related
issues

Source:  Brimble and Doner 1997. L 1y linkages and i . The
case of Thailand. World Development 35(6), 1021-1036.

ies of University—Industry Linkages

Modality group Type of linkage activity

3. Research Research consulting

Joint or cooperative research projects

= | parmership contract

Personnel interchange or industrial fellowships

Shared equipment or facilities

Source: Brimble and Doner 1997. University-industry linkages and economic development: The

case of-Fhartarmd—orfd S5(6)—1021-1056-

COUMtY  iion peple Country T
Japan 4909 Philippines 157
United States 3676 India 149
Australia 3357 Thailand 103
Canada 2719 Malaysia s
United Kingdom 2448 52
Russian fed. 2318 Total 1443
Korea, Rep. 2193 NIEs (Newly Industrialized Economies) 938
Yugoslavia 1099 2" NIEs 279
China 454 European Trans 1759
Venezuela 209 Developed 2430
Singapore 191 Developing 975

LIDEs (Less iali; 931

Source: Rasiah, Rajah(2002) 'TRIPs and Industrial Technology Development in East and South Asia’, The
European Journal of Development Research, 14: 1, 171 — 199.

10

Percent of Total Exports

Sonrce: Computed from World Bank Institute [2001]

Thai Universities Offering Engineering

2| / 3 3 4 5 6

Wy

i

=
Kasetsart Khon Kaen | [Chulalongkorn | | Chiang Mai | [ Suranaree Thammasat
University University | |University University University of | | university

Technology
7 8 9 10 11 12
Sirindhorn Dhurakij Rajamangala | | Naresuan Mahidol Songkla
International Pundit University of University University University
Institute of University
2
Thammasat
University
12
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Thai Universities Offering Engineering

13 14 15 17 &éﬁ’
AT
85
King Mongkut's Siam King Mongkut's Silpakorn
Institute of University University of University
Y Y
Ladkrabang Thonburi
19 20 21 22 23 24/
Mahasarakham Ubon Burapha Walailak Thai-Nichi Rajamangala
University Ratchathani | | University University Institute of || University of
University y Technology
Lanna

Sirindhorn International Institute of Technology
Thammasat University

14

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),
the Japan Federation of Economic Organizations
(Keidanren), and Thammasat University, with initial funding
from FTl and Keidanren.

In 1996, His Majesty the King graciously granted the name
“Sirindhorn International Institute of Technology”

n Sl
E :

m  All courses are conducted in English

m  Graduates receive Thammasat U. Degree

16

= More than 60 faculty members, all with PhD

= Aprox. 80 foreign students/semester

= About 4,100 alumni (15 batches)

.

T el

To be a leading international institute of technology
for both teaching/learning and research

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.

SIHIT has two campuses: Rangsit and Bangkadi

2. To conduct research and development in engineering and
related technologies relevant to teaching and modern
industries.

20

19 20

1. Bio-Chemical Engineering and
Technology(BCET) 4. Information, Computer and Communication
Civil Engineering and Technology (CET) Technology (ICT)
Manufacturing Systems and Mechanical 5. Management Technology (MT)
Engineering (MSME) 6. Common and Graduate Studies (CGS) Dept.
21 22

AGC Flat Glass
Industrial Relations Development uaorwe | AGEC

Ajinomoto Co.,
(Thailand) Ltd. N INOMDIG

/thz\an Honda Motor Co., HONDA

2

<)

4 Fujitsu Systems =)
Business (Thailand) Ltd. FU]"-SU

5!

Hino Motors Sales
(Thailand) Ltd.
HING

6 E]%YA LENS THAILAND I I GYA

23 24
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Siam DENSO
7 Marubeni Corporation - 1 Manufacturing Co., DENSO
Marubeni 3|t
e 1 | Seny Device
8 | Mitsubishi Motors » Technology SONY
(Thailand) CO,LTD '.‘ 4 | (Thailand) Co., Ltd. —— -
Q | Mizuho Corporate Bank MIZIHO 1 | TATEYAMA >
(Bangkok Branch) —— (THAILAND) CO., W\
1 | NHK SPRING NHR 5 | . AN
N (THAILAND) CO,.LTD
1 Nissan Technical Center N 1 'éha\ Oﬁgyashl
South East Asia Co., 6 orp.,
1| N
1 | Panasonic Electric - 1 | Thai Toshiba
Works (Thailand! Electric Industries
2) Co.,Ltd(. ) ideas for lite 7 | co. L. TGSHIBA
25 26
SIIT students attending practical training at companies during
Toshiba .S. the 2nd semester of their 4th year ( 4-6 months period
18 Consulting TOSHIBA y ( p )
Corporation
19 Toyota Boshoku Asia g 3
Company Limited ”
20 Toyota Motor Asia EAy
Pacific Engineering & ~)
Manufacturing Co., NS
Ltd. TOYOTA
Toyota Tsusho he
21 Electronics (Thailand) .?ﬂ’:{_’zg‘:
Co., Ltd. e
22 Toyo-Thai Corporation
Public Company
Limited (TTCL)
27 28

Others

Working &
Further Study ‘
4%

Further Study
31%

Working

S” i -6 ga ized ﬂob FaiIS i jal ta y ant Ua"y 45%

29 30 (Update: September 2010)
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(%) 35 Type of Business hiring SIIT Graduates . _—
In Academic year 2009 Attrlbut_es of $IIT Graduate_s contributing to
30 industrial, national and regional development
25
15 = Technical competency and industrial experiences
= Internationality and ability to work as team players
10 = English proficiency and processing presentation skills,

o wun
[ |
||
.
|
L1
|

[ |
||
[ |

@285 2E 2288 855328 2
S £ 385285 £ 285855 ¢c8928 §
§ 380 22 5 58 °2§ 88 8 5 c £
8§22 58c 8 £2 =9 59582246 06
S E£atcfF £ 8a&3F >23c< g3
s 8298 o &£ 83 25 =82
Qg © & c S a 9 5 ® & = 255 ¢
o 2 3 8 &S 8t oIS g S £ §
\ 25 88v3s £ E8Eaap TEES
< a © o £ = Py o € = O
o E O o= 5§ 2 2 ® % £ o 5 =
s o uEg:guoxggm
g 2 s §0 52 333 &
& < ki £ 22 5§Fo0d
o [} 2P <J
3 - 5
31 o =

Attributes of SIIT Graduates contributing to
industrial, national and regional development

Employability through experiential learning and extended = Special thanks are due to Miss Peechalika

training at industries or international partner Khattiya for assisting in the preparation of this
universities/organizations .
presentation

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

Techg, IR “
UNIVERT W, ol

aterloo
5%

nARMSTAT - R 7' @

34

Thank you

35
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Enhancement of Engineering Education
and its Impact to Industrial
Development in Indonesia

Satryo Soemantri B.

Three dimensions of becoming
engineer

* Development of accountable disciplinary

knowledge

e Forming identity as an engineer
* Navigating through engineering education
* Integrating the three dimensions

Disciplinary knowledge

Traditionally associated with the concept of
learning in the school aged years

Acquisition of disciplinary knowledge

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

Engineer identity

¢ Formation of an identity as a particular type of

disciplined person

* 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

Engineering education

‘obligatory passage points’
Institutionally identified engineer

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 networks they create, and
the quality and substance of their identification
with engineering

Ethics and professional responsibility

e Ethics codes

* First cannon of engineering ethics
* Honesty

* Fairness
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Ethics code

¢ As a way to frame the goals of education for
ethical development

One of ABET learning outcomes: ‘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’

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.

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

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

e Curricular arrangements

 Case discussions as the central pedagogy of
engineering ethics

e Community based learning

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

* 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

Community based learning

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
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
factuai knowiedge; 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

e Itis 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 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

Conceptual knowledge in the engineering
sciences

* Previous work on conceptual knowledge
(fundamental studies; applied research)

e 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

* 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)

* industry {(shouid be based on nationai 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

e 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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Graduates
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Academic Year
——US = China (MoE) —@—Ghina (MoE CERN) —&— India
Notes:

= Sources (All India Council for Technical Education, various years; China Educational and
Research Network, 2005; National Bureau of Labor Statistics, vasious years, 2007, US.
Department of Education, 2007).

= The data provided by the Chinese MoE may include e
degrees outside traditional engineering fields. CS majors and IT specializations.

= The MoE’s CERN data omit “small majors.” defined as any major (engineering or otherwise) with
a 2004 enrollment of less than 10,000 students.

= The statistics for India are estimates hased on government-approved intake capacity as reported by
the AICTE. These estimates do not account for graduates from India’s IITs and 1T Bangalore.
As a benchmark. 2,274 undergraduate students received bachelor's degrees from all of the 1ITs
during the 2002-3 academic year (Natarajan, 2005). 25
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Graduates
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Notes:

= Sources (All India Council for Technical Education. various years: Mational Bureau of Statistics.

various years, 2007, U.S. Department of Education, 2007).

= The data provided by the Chinese MoE may include additi ing and

degrees outside traditional engineering fields. CS majors and IT specializations.

= The statistics for m i ased on pp 1 intake capacity as reported by
t account for graduztes from India’s TITs and 10T Bangalore.
students i ) ed degrees from all of the

IITs during the 2002-3 academic year (Natargjan, 2005).
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Graduates
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Percentage of Degrees Earned by Foreign Nationals
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. Thedzéua provided by the Chinese MoE may include gineering and 2y Year

degrees outside traditional engineering fields, CS majors and IT specializations. 27 OUS Bachelors Degrees OUS Maslers Degrees W US Doctoral Degrees

Supply and demand of engineers Quality issues
¢ Changes in educational policy and education * Types of engineers — dynamic versus

system transactional
+ Motor of economic growth e Competitiveness in relation to global economy

¢ Quantity — quality trade off ?
29 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 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
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

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: 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
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
e 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
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INDEX
Engineering Education and 1. Introduction
Industrial Development 2. Development of Electric Power Sector and
in Electric Power Sector Technology

3. International Cooperation on Electric Power

~Role of players for Sector |
international COOperation ~ 4. Suggestion; Cross-Sectional Human Resource

Development Program

4O THE KANSAI ELECTRIC 5. Conclusion
POWER CO., INC.

26 November, 2010

S2010KFPCO Al BN Resaried QUQKEPCO Al RGNS Resaried
H 1
Self-Introduction
Name Mikio Matsumura
Official Executive Officer, Power Distribution, Power System Division,
position The Kansai Electric Power Co., Inc
Education |1983.3 Master Degree of electric engineering,
Waseda University, Japan
Work ‘83.4 Joining The Kansai Electric Power Co., Inc
Experience v Mainly involved in power distribution and customer service
1 . |ntrOdUCt|0n v Special assignment as a researcher, studied transitional phenomena in power

distribution system on lightening and protection design (‘86.4-'87.3)
v Participated in Power System Engineering Course provided by GE in USA(‘98.9-
'89.4)

‘96.6 Power Engineer, The World Bank
v Extensively involved in power projects in various countries including Indonesia,
Philippines, China and Mongolia.

‘00.6 Manager, The Kansai Electric’s Headquarter, Distribution
Planning
v 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

22010 KEPCO Al RiQh 4

<20I0KERCOAIFI)

Abstract of Electric Power Enterprise Electric Power System in Japan
(General value chain of Electric Power Enterprise) There are 10 utility companies.
Procurement ; J\ [LEnsmissich Customer All companies: .
Fuel Cenca e & Service - Founded in 1951 -
DISOHIoN - Vertically integrated
_7GW
0 QSOHZ |
60Hz \;ﬁ Tohoku

'

«Natural Gas [ *Construction Construction of |Tariff

-0il *Operation Power System |«Contract [Tokyo |
=Coal Thermal *Power Supply |-Sales Activity
=Uranium Nuclear Operation

Hydro

Frequency Conversion
Stations

(3 sites, total 2000MW)
- Kansai
23GW 3AGW | S00km |
7GW == |nterconnection
QUOKEPCO Al RIS Reserved Total: 207GW Generating Capacity as of 31/3/2010 S20IQKEPCO Al RigHis Reseried

)

Huge General Industry owning various power facilities
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The Kansai Electric Power CO., INC. Size of KANSAI
i <Company Profile> 400 [ Assets (Billion $)
Iy A 28,700 km? .
gggﬁlgtiorsa 2$’m0iﬂi0: Corporate Data *As of 31/3/2010 — KANSALis the l(.)t.h lalrgeSt 10U
Peak Demand 33,060 MW 1USD=93Yen (Investor Owned Utility) in the world.
(Fv 2001) Capital 5,300 mil USD 300 2nd argest in Japan after Tokyo EPCO
KYOTO Revenue 28,000 mil USD
200
OSAKA Sales Volume 145,900 GWh
-13 million customers in Kansai Area,
KOBE -\ including Osaka, Kyoto and Kobe. 100 H H H
250km OQAAA'A'AADDDDDDDDDGDGG
2 < Tz a < @ PN < 2 < 2 <<
“gdzomﬂng§E$§=E:14&
200km 838838853 ;:553z2288¢E¢%
5 2 € 3 £ 3 3
(& éﬂ § w
Reference: Forbes Global 2000 (Apr 21, 2010) Except state-owned or provincial utilities
Development of Electric Power Sales E
and New Technologies

Great Kyoto d
(100GWh) Hanshin LPrmow\ Financial Crisis
1600 | Earthquake

Bubble /_/\
1400 Truge Dam, Economy
Burst
Kurobe
1200

DC Interconnection,

Solar Power
Kii-Chanel

Station, Sakai

1000
800
Oil Crisis N
600 D.smbméc;,r; o :u‘r:l;l):r‘x‘ Sl(trage
Rapid Economic Speed, Okawachi
400 Growth

\
200

0

1951 '55 '60 65 '70 ‘75 '80 '85 '90 95 '00 ‘05 ‘06 07 '08 '09

(Fiscal year)

QU0 KEPCO Al Righis Reserved

2. Development of Electric Power Sector and
Technology

Development of Electric Power Technology

Needs of Research
“Theoretical Analysis
4 [ Simulation
Umve Y
Human Resource University

I
power e
Equipment

Human Resource
Improvement

Joint
Research
\dea EIECLHC
PowWer:

compan

Y

“New Technology
-Equipment

~Technology Assessment as a User
-Operation & Maintenance know-how

Customer

Current Circumstances in Electric Power Company

Investment (KEPCO)

Electric Utility
Deregulation

1987 52 97 98 99 ‘00 ‘01 02 ‘03 ‘04 05 ‘08 ‘07 ‘08 09 10

International Comparison of SAIDI

SAIDI: System Average Interruption Duration Index ':g a2

m (minutes/ customer-year) a0
70 62

1% 60|

Influence of 50

100 typhoon 40 37
30

0 20
101 4 £

0

ol
KEPCO Japan  USA  gfrance Britain German
W0 K 0 WK WK 0 R WM 0 0 Average Average

(2008) (2008) (2007  (2007) (2008)

S2010KEPCO All Righis Reserved,
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Smart Grid : What will happen? [2]

Reference: United State Department of Energy
L0KEPCO Al RGNS Raserved,

3. International Cooperation on
Electric Power Sector

QU0 KEPCO Al Righ

International Activities by KEPCO

O Oversea IPP Business
In addition to investment of IPP business, we take part in a local enterprise
(construction, operation, maintenance).

O 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).

O International Contribution

We make international contributions mainly through the “e8” activities and
CDM project.

€8 non-profit organization among the world leading utilties
including KANSAI(JAPAN), TOKYO(JAPAN) and EDF (France) etc V74

[Existing Overseas Assets]
Philippines

81
(cofe) San Roque
Multi-Purpose project

Requirement for overseas projects

KAoWIEaaes
ESXPENIENCES Overseas
W knowledge of Project
facility and system
W Operation
now-how

Understandingiof;
COUNtErparticounty:

O Knowledge=Experience
Few opportunity to understand power systems in foreign countries

O Understanding of Counterpart Country
No opportunity to understand foreign countries
O Communication

W |Human Resource’s
\ international students

Use of homecoming :|

Electric Interchange? Electric
Manufacturer /Power Power

manufé&turer

R . Company Comp:
\ » Overseas business

L Saturated power demand

Consultant

\ -Export
-Cost-Cutting

Supply human %

resource and funds

Interchange between each sector exist

[ﬁsuppon
[ Various partners

& Construction of Domestic language only, few opportunity to communicate in foreign language
LT T o ° Hydro power station
( 5 sites \ Project scheme; BOT
~._ About 880 MW .~ o
S— o= Q10KEPCO Al Bt Bocerved 2000 KEPCO Al Righia Resericd,
Relationship between developed . -
. . Im f growth in developin ntr
and developing countries age of growt deve oping country
Developed Country Developing Country Developed Country Developing Country
- Accept exchange students Technology Level Technology Level
-Development of — ) .
University electric engineering SPUniversity g, Technology) Technology)
T

but weak cross-sectional cooperation among se

Supported by
Developed Country

Ima

ge e )
0]

@
o) m&
N

1 7

Some technologies invented in developed
countries are introduced at a time.
E:) [Latecomer’s Advantage]

Feat | Technology level improved step by step.
ure

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.

QUOKEPCOA|

2000 KEPC0 A Rabis Resarved
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Image of responsible person

nlematin "
\arganizatiop ntemationl
Qrganization

Assistance

Problem in developing country side

Consultant often changes,
responsibility of project is >

unclear

Role of responsible person

Keep consistency for
introducing new technologies

Clear strategy

')

Clear future vision, ]

[ Future vision is not clear } >

Weak cooperation among » Encourage cross-sectional
sectors cooperat_lon through promoters
in each sector

4. Suggestion; Cross-Sectional
Human Resource Development Program

How to develop such responsible person

Before

Wi Cross-sectional
prUniver !
\ cooperation
( !ctric

Ell
Manufacturer ower
K ﬁsmpany
—

Proposed Approach

Conventional Approach

Training Program Proposed

<Basic Idea>
= Held in Japan / Term : lyear
= Basic package program, customized in accordance with country needs

Developing * Select cross-sectional participants
Country side - Participants identify and explain country needs clearly

Commercial
Program

- Manage entire project
* Provide training programs regularly

Developed County side

+ Main role as a user sector

JICA

Short Term Long (about 1 year) Electric - Nominate partner employee for each participant of the training
Irregularly Frequency Regularly Power Company . gocys on history and background of technologies as well as present
i
Within each sector Range Cross-sectional operation
" - - " f + Practical use of new technologies
Mainly | Devel oL Devels Mark Manufacti
ainly led by Developed Country side Contents ed by ev_e oping Country 5|de_( arket in) anufacturer - Technical specifications and testing
(Product Out) «Customized program according to the
country needs . .
- " - " " University * Lecture an academic background of new technologies
New technologies are not firmly Result New technologies are firmly established - Introduce research topics
established among sectors /J
LR " Bsseried
Seeds of training program (Idea) Example; Short Term Training Program by KEPCO
HE @
Advantage fed for user sector Project UBEDN(3X) Practices in Sales and Power Distribution
Q ) Funds World Bank
System Lighten
Expansion Bictectiopnestan Date February 13, 2008 — February 22, 2008 (Ten Days)
Plan
y Participants 16 people
h (People having supervisory or management duties,
el - Mongolia government relevant people
System - - - -
— L;/ Contents Customer Service (Meter reading, Bill Collection)

Customer
Service

Meter Reading
“Bill Collection

Analysis q
Operation

Procedure

Project Justification
[GE ost Analysis)

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.

(3%) ULAANBAATAR ELECTRICITY DISTRIBUTION NETWORK COMPANY




AEA RREMN BN BER

Presentation Material for Lecture 4 Mr. Mikio Matsumura

Scene in training program (1./2) Scene in training program (2. 2)
Participants asking questions .. Program at Call Center _| ~ Infront of adistribution , . Certification of completion _|
actively construction vehicle
Result

1 Voice of Participants

+ 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.

— Our Thoughts
(Difficulties for us)

- Lecturers need to understand circumstances in Mongolia }
L X -_b Speaker
= Guarantee for obtaining Visa Y P
+ Preparing documents in English

+ Support participants’ stay

5. Conclusion

(Voice of our staff)
= Alot of preparation work for just one time program (Mottainai)
- Satisfied with international exchange of knowledge

2010 KEPCO Al RiQl g 22010 KEPCO Al RiQl g

Conclusion

O Introduce possible role of electric power
company related with industry-university cooperation
v’ Suggest win-win scheme for developed and developing countries
O Each sector in the countries should reach out actively. Th k

v’ Significant roles of international cooperation organization

O Responsible person in user sector could be educated
by taking better coordinated training program

v’ Let's start discussion among players (we are ready!)

O This approach can be applicable for other
infrastructure fields.

22010 KEPCO Al RiQl

2010 KEPCO AIRIQN g
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